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Effect of decorated MWCNTSs by bismuth oxide nanoparticles on
the thermoelectric properties of polypyrrole-based nanocomposites

BOURENANE CHERIF YounesZineb Mekhalif, Ahmed Mekki , Zakaria Bekkar
,Djelloul Sayah

Chemistry and Electrochemistry of Surfaces, University of Namur, Belgium

Corresponding author: younes.bourenane@unamur.be
Abstract: Energy conversion and storage are nowadays essential aspects of the global energy strategy.
About 90% of the energy comes from thermal engines powered by fossil fuel combustion [1]. This
manufacturing process leads to heat production, wasted and not really exploited [1].Thermoelectricity
appears as a promising way for heat conversion to electricity [2]. It is non-polluting process and relies
only on the materials properties (thermal and electrical conductivities).The performance of
thermoelectric (TE) materials is determined by a dimensionless value, called the figure of merit
expressed by zT=0xS*xT/k, where o and « are the electrical and thermal conductivity, respectively, S
the Seebeck coefficient and T the temperature. Another expression to quantify it, is the power factor
PF=0x%S? [3, 4]. The higher PF is, the better conversion is done. While inorganic materials are used
since along time; Conducting polymers are nowadays emerging materials for this application since they
have no toxicity, are easy to synthesize, and have relatively good electrical conductivity and low
thermal conductivity. The present contribution relies on the synthesis of several materials based on
polypyrrole (PPy) to which multiwalled carbon nanotubes (MWCNTSs) and decorated MWCNTs by
bismuth oxide nanoparticles (Bi203) have been mixed. Pure PPy was chemically synthesized via in-situ
oxidative polymerization using FeCl3 as an oxidant and sodium dodecylbenzene sulfate (SDBS) as a
dopant. To obtain MWCNTs-Bi203, MWCNTs were purified, functionalized using diazonium
chemistry, and impregnated with ammonium bismuth citrate (ABC) as a precursor for bismuth particles
after that annealed to convert bismuth into bismuth oxide [5]. Furthermore, PPy/MWCNTs and
PPy/MWCNTs-Bi203 were elaborated (1:0.2, mass ratio) by insitu polymerization of pyrrole on
MWCNTs surface. FTIR and TEM have used to characterize the structure and morphology of the
elaborated materials. TE properties were evaluated by measuring the electrical conductivity, the
Seebeck coefficient and the power factor. Among the prepared materials, the highest power factor is
obtained at room temperature for PPy/MWCNTs-Bi203 nanocomposite, at about 0.9 uV/K. Compared
to pure PPy and PPy/MWCNTs, this result is superior to both, which are 0.07 pV/K and 0.2 pV/K,
respectively, which is also above the reported values [6].

1. M. Feidt, Production de froid et revalorisation de la chaleur : Machines particuliéres,

Techniques de I'Ingénieur (Ref : TIP204WEB - Froid industriel), 2017.

2. P. Lopez, L. David, Caractérisation des propriétés thermoélectriques des composants en

régime harmonique : Techniques et modélisation, Thése de doctorat, Université de Bordeaux
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3. Kim, H. S.; Liu, W.; Chen, G.; Chu, C.-W.; Ren, Z. Relationship between Thermoelectric
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Numerical determination of p-n junction based cell parameters,
using the forward I-V model

MAHI KhaledHocine Ait-Kaci
Faculté des Sciences de la Matiere, Département de Physique, Université de Tiaret, Algérie

Corresponding author: khaled.mahi@univ-tiaret.dz

Abstract: The extraction of solar cell electrical parameters like the ideality factor (n), the
saturation current (Is), the parallel resistance (Rsh) and the series resistance (Rs) remains a
serious and actual problem. For a good understanding of the device operation and its
performances, these parameters are to be determined as precisely as possible. These parameters
give a first idea of the conduction phenomena. Several methods have been proposed to extract
these parameters from the experimental current-voltage (I-V) curve [1-5]. There are methods
which uses auxiliary or artificial functions, deduced by transformations of the Shockley
formulation of the current-voltage characteristic of a diode. In this work, we present a simple
and purely experimental method using an external resistor, connected in series with the sample
studied. The use of such external resistors has been already proposed in Ref. [5] but, in
addition, authors propose the use of mathematical functions to extract the solar cell parameters.
Our technique needs only one resistor and two (V, I) points from the I-V curve, in the presence
and without external resistor.

1. Navabi, R., Abedi, S., Hosseinian, S. H., Pal, R., Energy Convers Manage, 89, 497-506 (2015).
2. Mahi, K., Messani, B., Ait-kaci, H., J. Nano- Electron. Phys. 11, 04030 (2019).

3. Chen, Z, Lin, Y., Wu, L., Cheng, S, Lin, P., Energy Conversion and Management, 226, 113521
(2020).

4. Jain, A., Kapoor, A., Sol. Energy Mater. Sol. Cells., 85, 391-396 (2005).

5. Lyakas, M., Zaharia, R., Eizenberg, M., J. Appl. Phys. 78, 5481 (1995).

Using Multi-Layer Perceptron (MLP-ANN) Neural Networks
Predicting the Thermal Conductivity of R-1233zd (E) Refrigerant

GHALEM NaimaSalah Hanini, Fatma Zohra Saidoun, Abdeltif Amrane
Laboratory of Biomaterials and Transport Phenomena (LBMPT), University of Médéa, Algeria
Corresponding author:ghalem.naima@yahoo.fr

Abstract: This work aims at developing an artificial neural network to describe the thermal
conductivity of one system of R1233zd (E) refrigerant using Multi-Layer Perceptron (MLP-
ANN) under different conditions. In this regards, a total of 216 data points at several
Ty pertoies ¢k 474.21) K and pressures (0.15-4.10) MPa. The application of this model
4 “o fer these 116 data polﬂt’s \ efrlgerants allowed training, validating and testing the model. This
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Analysis of a GaSb/AlAsSb/GaSb based thermophovolatic cell :
Effect of the of the AlAsSb barrier characteristic.

CHERIET Arbialina Mardhi , Imen Aouad, Mohammed Mebarki, Hocine Ait Kaci

Laboratoire de Physique des Couches Minces et Materiaux pour I'Electronique, Université d’Oran 1
Corresponding author: arbia.cheriet@yahoo.fr

Abstract: For the thermo-photovoltaic conversion, we choosed to analyze performances of a
semiconductor based double junction or a p-B-n based design cell. The element (B) is a large
gap barrier, p and n being two layers made from the same material and doped Na and Nd,
respectively. A good choice of the barrier is important since it plays an important role in the
device operation and the structure’s performances. In this work, we simulated the effects of the
thickness and the doping of this layer, made of the Al1As0.6Sb alloy. The two other elements of
the cell being the GaSb (p) for the contact and the GaSb (n) for the active region. The
simulations showed that the current-voltage characteristic under illumination (Jph-V) is slightly
improved when decreasing the thickness of the barrier. For a thickness of about 30 nm, (Jph) is
around 1.52 mA/cm2 under -0.6 V reverse bias. Under the same bias, it is of about 1.46
mA/cm2 for a 150 nm thick barrier and. The photovoltaic parameters of the cell increase with
the doping of the AlAsSb layer, except the open circuit voltage (Voc). The external quantum
efficiency (QE) also increases with doping and for both thicknesses. The best result for (QE)
was obtained for the 150 nm thick barrier.

GaSb-based p-n homojunction for TPV conversion : Effect of p-
GaSDb base layer characteristics.

MARDHI LinaArbia. Cheriet , Hocine. Ait-Kaci, M. Mebarki

Laboratoire de Physique des Plasmas, Matériaux Conducteurs et leurs Applications, Université des
Sciences et de la Technologie d’Oran

Corresponding author: arbia.cheriet@yahoo.fr

Abstract: Gallium antimonide is one of the ideal semiconductor materials used in
nop QLQXU re-conversion due to its physical properties, especially its low energy gap0.72
orﬂ‘év The aim-of our ‘@m}s {0 optimize the performance of an n-GaSb/P-GaSb homojunction by
péﬁfbimiﬁr@ athomadrical ?@1 ation with the PC1D 6.2 solar cell software. We have studied the
COf@fﬁé&&)ﬂﬂo‘ﬁﬁIgeMtﬂencem tions ranging from 1015 to 1017cm-3 and thicknesses varying
o M atepstwecn (0.5 HaigHS the P aSb base layer under two light sources: monochromatic source
N 3%,/" O@OOUa%@Gnﬂlb)ﬁﬁd b‘la(& 0dy (1500K). For this structure the maximum values of JSC =
Pae 26 86. mA/cm 3] \é(fe'*' 3038 v and FF= 80.32 % are obtained for the 1016 cm-3 doping
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Enhanced mid-infrared gas absorption spectroscopic detection
using Multilayer Vertical Optical Structures

ZEGADI Rami Abdelouahab Zegadi, Chemseddine Zebiri, Said Mosbah, Samira
Mekki, Mohamed Lamine Bouknia, Hanane Bendjedi.

Department of Electronics, Faculty of Technology, LEPCI laboratory, Ferhat Abbas University Sétif
1

Corresponding author: ramizegadi@univ-setif.dz

Abstract: Light has significant advantages over electric current It passes through a dielectric
medium faster than electrons in conducting media. Despite these advantages, optical circuits
are not used on a large scale. The main reason is the absence of a material, equivalent to
semiconductors, for photons [1]. Porous germanium (GeP) seems to be an excellent candidate
for the realization of such structures. Its dielectric properties have been extensively studied
from both fundamental and technical points of view. It has been demonstrated that thanks to the
relationship between the current formation density and the porosity, it is possible to realize
structures with a periodic profile of the dielectric constant. It is, therefore, possible to realize
two-dimensional photon gap structures in the direction parallel to the formation plane of the
porous silicon [2,3]. The propagation of waves in a homogeneous medium, whatever the type,
always results in a spread of the wave packet and thus a dispersion of energy [4]. It is therefore
essential to be able to channel the light beam. An example of a structure that allows creating
confinement of the photons is given by a periodic stacking of dielectric layers of thickness of
the order of the wavelength of the light. Such structures have remarkable optical properties:
high wavelength selectivity and almost 100% reflectivity over a wide spectral range [5].
Semiconductor technology has made it possible to obtain high-quality Bragg reflectors from
III-V materials [6]. In this case, the index modulation is obtained by modifying the
concentrations of the materials used. Semiconductor-based microcavities have two main
interests. On the fundamental level, they allow a study of the matter-radiation interaction, for
example, the exciton-photon coupling obtained by placing a quantum well in the center of the
microcavity. In terms of applications, they are very promising for the realization of emitting
structures with a low threshold of stimulated emission [7]. We will see that it is possible to

realize vertical modulations of the optical index in porous germanium.
[1] O. Jikel, « Physical advantages of particles: protons and light ions », BJR, vol. 93, no
1107, p. 20190428, mars 2020, doi: 10.1259/bjr.20190428.

[2] R. Zegadi, N. Lorrain, L. Bodiou, M. Guendouz, L. Ziet, et J. Charrier, « Enhanced
mid-infrared gas absorption spectroscopic detection using chalcogenide or porous germanium
waveguides », J. Opt., vol. 23, no 3, p. 035102, févr. 2021, doi: 10.1088/2040-8986/abdf69.
[3] R. Zegadi et al., « Theoretical Demonstration of the Interest of Using Porous

Germanium to Fabricate Multilayer Vertical Optical Structures for the Detection of SF6 Gas in
the Mid-Infrared », Sensors, vol. 22, no 3, Art. no 3, janv. 2022, doi: 10.3390/522030844.

[4] A. Ngapasare G. Theocharis, O. Richoux, C. Skokos, et V. Achilleos, « Wave-packet
spread1 o in-diserdered soft arch1tected structures », arXiv: 2203 00383 [nlin], mars 2022,
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Contrubution to Enhancing the Functionality of Orgnaic Cells:
Aplication on Gritzel Cells

HALIMI YasmineZakaria BOUZID

Materials and Renewable Energies Research Unit, Faculty of Sciences, Abou Bakr Belkaid
University of Tlemcen

Corresponding author: jasmine01@gmx.fr

Abstract: Lately, photovoltaic solar energy has become the most promising energy source
among renewable energies. The increase in efficiency in the solid-state version of DSSCs from
about 5% to over 15% have been reported within two years of time scale. In particular, the
main challenge may be the organization of donor and acceptor materials in about 5% to
networks inside the DSSC and the elimination of electrolytes leakage. It is in this spirit that we
were interested in developing a reliable experimental protocol to enhance the efficiency of our
DSSC. The aim of this research work is the realization and characterization of Gritzel cells
based on twelve natural dyes sensitizers from different categories (plants/trees leaves, fruits and
vegetables, flowers, and spices). The coated semiconductor on the substrate (ITO) inside the
photoanode was deposited by two techniques, the doctor blade and the spin coating method.
We have tested nine deposited layers of titanium dioxide. Regarding the electrolytes, we tested
eleven solutions based on iodide/triiodide redox couple. For the final component we have
putted a graphite pencil onto the counter electrode. Our results were obtained by the use of
following characterization techniques: the XRD, EDS, spectrophotometer, SEM, solarimeter,
digital multimeter, and multiparameter HI 2030). We have found that the eucalyptus extract
based on ethanol and acetic acid showed good absorbance, a range from 750 — 790mV for the
VOC, a range from 3.100 — 3.135mA for the ISC, and a range from 1.045 — 1.452% for the
efficiency 1. The 1-V characteristics curves of the fabricated cells were carried out. The
photoelectrochemical performance of the DSSCs based on the selected eucalyptus dye diluted
with capsaicin showed the highest VOC; we measured a value of 790mV. Thus, the DSSC
sensitized by this extract exhibited the highest conversion efficiency of 1.452% among the
twelve extracts.
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Theoretical investigation of sensitive photonic crystal blood cell
sensor in NIR-IR

ZEGADI RamiAbdelouahab Zegadi, Chemseddine Zebiri, Said Mosbah, Samira Mekk,
Mohamed Lamine Bouknia, Hanane Bendjedi

Department of Electronics, Faculty of Technology, LEPCI laboratory, Ferhat Abbas University Sétif
1

Corresponding author: ramizegadi@univ-setif.dz

Abstract: Biosensing is an emerging field for detecting biochemical interactions using
electrical, optical, calorimetric, and electrochemical transduction systems. These transduction
mechanisms are used to translate changes and variations in the biological domain into a
readable and quantifiable signal. Biosensors are particularly used to detect various biological
targets, such as cells, bacteria, viruses, proteins, hormones, and enzymes, to facilitate disease
diagnosis. One-dimensional photonic crystal (1D PC) is spatial periodic artificial micro and
nanostructures with various refractive index and permittivity materials. They have a peculiar
Photonic Band Gap (PBG) property. PBG is the region in which the existence of light is
forbidden within a specific range of optical wavelengths/frequencies [1], [2], [3, p. 2]. PCs
have attracted researchers in the area of photonics since 1987 [1], [2]. The analogy of PBG
property was arisen due to the similar behavior of the electron’s diffraction in semiconductors
and photons diffraction in PCs [1], [2]. When a defect layer is immersed in the 1D-PC, a
transmission resonant peak appears inside the PBG, and its position is a function of the RI of
the defect layer [1]. The 1D-PC is very sensitive to the refractive index of the small defect layer
due to the strong confinement of the incident electric field [4], [5]. Due to the refractive index
variation, there is a rapid response in reflectance and transmittance spectra [5]. In this paper, we
have investigated theoretically the effect of blood samples on the performance of defective 1D
PCs composed of alternating silicon (Si) and Fused Silica (Si02) layers using the transfer
matrix method (TMM). The defect used here is polystyrene (PS) polymer. Further, we analyze
the influence of variation of defect layer thickness, incidence angle, and a number of layers on
the performance of the defective 1D PCs. To enhance the performance of the biosensor, we are
using the optimizing process and achieving the best sensitivity of 1300nm/RIU for our blood
sensing device.

[1] R. Zegadi, L. Ziet, et A. Zegadi, « Design of high sensitive temperature sensor based

on two-dimensional photonic crystal », Silicon, vol. 12, n0 9, p. 2133-2139, 2020.

[2] R. Zegadi, L. Ziet, F. Z. Satour, et A. Zegadi, « Design of a Wide Ranging Highly

Sensitive Pressure Sensor Based on Two-Dimensional Photonic Crystals », Plasmonics, vol.
14,

no 4, p. 907-913, 2019.

[3] R. Zegadi et al., « Enhanced 2D Photonic Crystal Sensor for High Sensitivity Sulfuric

Acid (HZSO4) and Hydrogen Peroxide (H202) Detection », Silicon, mars 2022, doi:

: A —01836—y.

. Bodiou, M. Guendouz, L. Ziet, et J. Charrier, « Enhanced
ectroscopic detection using chalcogenide or porous germanium

o 3,p.035102,2021.
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Thermal, optical and spectroscopic characterization of a semi-
conductor polymer PMMA doped with ZnO

MAIFI LyesKamel AGROUI , Ouided HIOUAL and Abdelhamid CHARI
Research Center in Semiconductors Technology for Energetic (CRTSE) Algiers, Algeria
Corresponding author: maifi@umc.edu.dz

Abstract: The objective of this work is to make a study of the cooling by Poly(methyl
methacrylate) PMMA organic polymer materials doped by a manufactured ZnO
semiconductor. We divided our work into two parities: The first one presents an experimental
study on the fabrication of ZnO and the the second concerns an experimental study on the
organic polymer PMMA, we used THF-soluble PMMA doped with ZnO to improve its thermal
conductivity. An experimental analysis and characterization by DSC, FTIR, SEM and PL, on
the rate of doping and on the efficiency and functioning of the materials are examined.
Photoluminescence shows that the greater the quantity of ZnO, the electrical conductivity of the
material and the electrical efficiency of the cell are important. The DSC shows that there is a
relation between the thermal conductivity, the specific heat and the latent heat when one
increases the thermal conductivity with the injection of the nanoparticles of semiconductor
Zn0O, the latent heat increases. SEM scanning electron microscopy characterization shows that
the morphology of our layer is uniform, homogeneous and compact with the presence of some
irregularities. For Fourier transform infrared spectroscopy (FTIR) we conclude that there are no
new peaks except for PMMA and ZnO, so we confirm that there are no chemical reactions
between PMMA and ZnO. And as perspectives and future work we try to focus on the cooling
of solar cells by polymer materials and storage by its latent heat and development of new
semiconductor polymer materials.

Development of CulnSe2 (CIS) thin film on FTO substrates by

electrodeposition (ED) process for photovoltaic application

GHEZAL FathiTahar Belal, Yacine Bara
Ecole normale supérieure d'enseignement technique de Skikda
Corresponding author: ghezalfathi@yahoo.fr

Abstract: In this work, solar cells chalcopyrite CulnSe2 (CISe) thin films are prepared by
electrodeposition technique (ED) on FTO/glass substrates using an aqueous bath containing
Copper chloride (CuCl2), Indium chloride (InCl3) and selenium dioxide (SeO2) in appropriate

a piT bath was kept at 2 using few drops of Hydrochloric acid. The optical
o,mﬁ@agﬂﬁemeﬂtse g&?e?é’izgr; d out in the [400-1600 nm] wavelength range and were determined
< fromt $p¢gmémanamls$10ﬁgi ia. Optical measurements showed that the deposited layers had a
C ofietativel yohi gheatssagitien:, cqe‘ icient of 104 cm-1 and the direct energy band gap was found to
Matébé arsuad EL s ea0Hie¥. The's: table p-type conductivity of CISe thin films was confirmed by
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Ba doping effect on the PZT as perovskite material structure

SENOUCI BEREKSI NadiaAmina Kermad, Sanaa El-Korso, Zineb Choukchou-
Braham, Mouhamed Reda Ramdani, Amel Boudjemaa, Khaldoun Bachari, Abderrahim
Choukchou-Braham

Laboratory of Catalysis and Synthesis in Organic Chemistry, Department of Chemistry, Faculty of
Sciences - AbouBekrbelkaid-University of Tlemcen

Corresponding author:nadia.sbr.sm@gmail.com

Abstract: PZT is Perovskite materials can be made in various crystallographic forms,
depending on composition, and these forms control the consequent electrical and physical
properties. In general, it adopts a variation of the well-established perovskite structure with the
basic stoichiometry ABO3, where the Pb2+ ion occupies the A site and both the Zr4+ and Ti4+
ions share the B site[1] In earlier studies, PZT materials have been prepared with various
dopants such as La3+, Bi3+, Nd3+... as donor dopants on the A site, substituting for Pb2+, and
Nb5+, W6+, V5+... substituting for Ti4+/Zr4+ on the B site. For instance, improved dielectric
and piezoelectric properties were achieved in ceria-doped (A site) PZT and niobium-doped (B
site) PZT materials. Similarly, A-site doping with Ba2+, Cd2+ and Sr2+ showed enhanced
ferroelectric and piezoelectric behaviour[2]. These materials have been prepared by different
methods such as chemical coprecipitation, mechanical alloying, hydrothermal method,
conventional solid-state reaction and sol-gel method[3]. The problem is to reduce the rate of
lead in the structure because of its toxicity. In this concept, we are interested in this study to the
preparation by the sol-gel method of perovskite materials based on Ba-doped PZT. The
objective in this work, is to obtain the pure perovskite structure. This study focuses on the
different Ba concentrations in order to obtain the perovskite structure without undesirable phase
for a calcination of 1000°C. The obtained materials are characterized by X-ray diffraction
(XRD), Fourier Transform Infrared Spectroscopy (FTIR) and Raman Spectroscopy.

1. P. K. Panda and B. Sahoo. : PZT to Lead Free Piezo Ceramics: A Review. Ferroelectrics (474),128-143
(2015).

2. K. H. Omran, M. Mostafa, M. S. Abd El-sadek, O. M. Hemeda and R. UbicAuthor.: Effects ofCa doping
on structural and optical properties of PZT nanopowders. Results in Physics (19),

103580 (2020).

3. M. Ahabboud, M. Amarass, F. Z. Ahjyaje, F. Abdi and T. Lamcharfi. : Structural and dielectric roperties
of Pb (Zr 0.52Ti 0.48)1-3x/4Fe x O3 ceramics at 0<x<0.20 prepared by sol-gel method.

IOP Conference Series: Materials Science and Engineering. CONFERENCE 2021, vol 1160, pp.012001.
(2021).

Applied Control technologies for Three-Phase Shunt Active Power

Filter

ELOTTRI AhmedlLakhdar Mazouz , Abdellah Kouzou , Ali Teta 1 and ElImabrouk Khelifi
Applied Automation and Industrial Diagnostics Laboratory Faculty of Science and Technology
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A Comparative study between MPPT using PI and Fuzzy Logic
Control for Wind Turbine system

MAHGOUN Mohamed Seddik
Ferhat Abbas Setif 1 university, Algeria
Corresponding author:mahgounm@yahoo.fr

Abstract: This paper studies the modeling and control of a variable speed wind energy
conversion system (WECS) based on Permanent Magnet Synchronous Generator (PMSG). In
order to enhance the efficiency of the wind turbine system, the maximum power point tracking
(MPPT) control is integrated for exploiting the maximum available power from the wind. Two
types of controllers have been proposed and developed, PI and Fuzzy Logic Control (FLC).
Simulations results using Matlab Simulink show the performances of each one with a
comparison of results.

Enhance the thermal and energy efficiency of a Primary school in
the Wilaya of Ain Temouchent by concentrating on solar gains

JAOUAF Salah-Eddine Bourassia Bensaad
Mechanical Engineering Department, Smart Structure Laboratory, University of Ain-Temouchent
Corresponding author: jaouaf.salah@gmail.com

Abstract: The building sector accounts for 30% to 40% of annual global energy consumption,
and this percentage keeps on increasing with the needs and demands of humans. The building
envelope it's a crucial factor to reduce the building energy demand, especially in heating-
dominated climates. Hence the need to choose the appropriate construction materials is more
important because of the desire of the inhabitants to ensure thermal comfort. This theoretical
work focuses on the thermal aspect of the design of the building envelope and the type of
glazing to determine the best configuration for the energy efficiency of the building of a
primary school located in the city of Ain Temouchent (Algeria). By studying, monitoring and
analysing the nine configurations we applied in the building envelope in terms of energy and
thermal comfort. The numerical simulations were implemented using the TRNSYS
thermod ic_simulation program The results show the second case is the best solutlon in
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Fatty acid methyl ester (FAME) synthesis using response surface

methodology (RSM): a case study using used frying oil
MOUFTAHI MawahebNejib Hidouri

Gabes university. National School of Engineers. Applied Thermodynamics Research Laboratory.
Corresponding author:mouftahimawaheb123@gmail.com

Abstract: Numerous researchers have investigated the synthesis of biodiesel from used oil
under various circumstances and goals in an effort to recover energy and lessen environmental
problems. In this context, Tunisia is one of the countries that suffer from those problems.
Yearly, it consumes about 170,000 tons (about 17 kg/ person) of vegetable oils. Indeed, the
most frequent sources of used oil wastes are restaurants, housing facilities, university
restaurants, hospitals, and refectories. Accordingly, the present study is focused on the
synthesis of fatty acid methyl esters from this waste, using potassium hydroxide (KOH) as
catalyst under different transesterification conditions. Indeed, Response Surface Methodology
(RSM) has been used. The studied factors were methanol to oil molar ratio (X1), reaction time
(X2), and the initial catalyst weight (X3). However, both reaction temperature and mixing rate
were constant. The findings revealed that the three studied factors have considerable impacts on
biodiesel yield. Fixing temperature and mixing rate value have no critical influence on the
effectiveness of having adequate mathematical simulation, according to the statistical results of
this study. Based on the analysis of variance (ANOVA), the molar ratio was found to be the
most significant factor. Besides, a second-order model with R2 = 0.88 was obtained to
anticipate the response yield. It is also found that different ranges of X1, X2 and X3 can be
used to obtain an optimal biodiesel yield.

Synthesis of Sulfate-doped Silver Carbonate SO4-Ag2CO3 with

Enhanced Visible Light Photocatalytic Activity

GHAZI Sara

IMED-Lab, Sciences and Technologies Faculty, Cadi Ayyad University, Marrakesh, Maroc.
Corresponding author:sara.ghazi@edu.uca.ma

Abstract: The development of a photocatalyst material able to be active under visible light is
of a great interest in that it can be used for removing organic pollutants from aqueous media
under solar irradiation by an oxidation process that uses an abundant and free source of energy.
Indeed, this interest is due to the fact this approach, based on the use of a natural, renewable
and inexhaustible resource, is part of the green and clean technology. In this framework, this
study aims at presenting the successful synthesis, multiscale characterizations and the
evaluation of photocatalytic activity under visible light towards the removal of Orange G model
dye from aqueous solution of a sulfate-doped silver carbonate. Structural, microstructural,
chemical composition, and optical properties of the prepared samples were characterized using
XRD, FTIR, SEM-EDS, and UV-Vis DRS respectively. The assessment of the visible
B -akalytic PLo ,'\s of the elaborated pristine and doped Ag2CO3 materials was fulfilled
',.-‘i;,rﬁl_ﬁ/_measurmg ~tha_dfe_’¢'g T \sition rate of OG in presence of the photocatalyst. The elaborated
/e SO4Rirdeped tAg?ﬂO&pﬂgt‘ catalyst was found to exhibit remarkable enhanced photocatalytic
o 7 Cofagtavity @M%N@Mglgg‘hef adiation since it completely decomposed OG in 30 min. Its
w M atdlegradation @Wepgpégantfwgs‘f ore than two time higher than that of pristine Ag2CO3. This
dg}ffo,r{ngqc;: zg@, 1’l<el)[,.du\§,°l the fact that Ag2CO3 lattice doping with SO42- improved the
- separatiofr effi e'nz;yq_fb‘p fotogenerated electron-hole pairs and prevented recombination,
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Maximum Power Point Tracking of Wind Energy Conversion
System using Sliding Mode and Backstepping Controllers

MAHGOUN Mohamed Seddik
Ferhat Abbas Setif 1 university, Algeria
Corresponding author: mahgounm@yahoo.fr

Abstract: In this paper, non-linear controls algorithms based on Sliding Mode controller and
Backstepping controller are proposed to maximize the power extraction of a variable speed
wind energy conversion system. In our work the wind power system contains several elements
such as the turbine, the gearbox, and the shaft of transmission, so, we started our study by
modeling all of them. After, in order to have maximum wind power, the wind system must be
controlled. In the literature, we find two families of control structures for Maximum power
point tracking: one control without mechanical speed control and the other with mechanical
speed control. In our work we are interested in control with mechanical speed control by basing
on two methods: a Sliding Mode controller and Backstepping controller for variable speed
wind turbine. So, the main objective of this strategy consists in overcoming the existence of the
chattering phenomenon which appeals in the case of sliding mode control with ensuring the
same performances as response time, steady-state error, tracking reference. The simulation
results, in Matlab/Simulink environment show that the proposed control techniques are able to
maximize the energy extracted from the wind also demonstrate a good performances of the
Backstepping control in reducing the chattering problem

Natural solar light activated NiFe204 photocatalyst as green
process for the removal of naproxen from aqueous solution

AOUN NarimeneHadjira Boucheloukh, Harrouche Kamal , Tahar Sehili
Department of Chemistry, Faculty of Sciences, University Med Seddik Benyahia, Jijel
Corresponding author:aoun.narimene95@gmail.com

Abstract: Non-steroidal anti-inflammatory drugs represent one of the commonly used
compounds and frequently found in municipal wastewater, surface water, groundwater and
drinking water with concentrations in the range of ng/L to mg/L. The degradation of these
Sup StEnL PO IR usmg conventional water treatment methods is generally incomplete. This

orﬂ‘awork focusessj Qnuﬂ'm ination of naproxen from water using combined action between

atuiale suﬂhglntaland ﬁﬁpt catalyst as green process. NiFe204 Spinel Photocatalyst was
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Photocatalytic removal of dyes in aqueous solution using

semiconductors under UV

BOUTRA Belgassim Aicha Sebti, Sarah Mahidine, Wassila Yazid, Roumaisa Charfi,
Mohamed Trari

Laboratory of Storage and Valorization of Renewable Energies, USTHB, Algiers
Corresponding author: boutrabelkacem@gmail.com

Abstract: Heterogeneous photocatalysis using UV light is a successful process for the
wastewater treatment due to the special capabilities of the catalyst to degrade and mineralize
hazardous dyes. The present work deals with the adsorption and photodegradation of two dyes
namely the Tartrazine (Trz) and Methylen Blue (MB). The comparaison between the
efficiencies of the photocatalysis, on ZnO or TiO2, and adsorption onto activated charcoal, is
reported. The photoactivity on ZnO exhibits the best efficiency with a degradation yield of 68
and 93% respectivly for TRZ and MB. The influence of the catalyst dose on the
photodegradation showed that the increase of the ZnO amount improves the photocatalytic
efficiency, due to the increased number of active sites for the production of *OH radicals. The
photodegradation rates reached 90 and 100% for the TrZ photodegradation respectively with
0.1 and 0.2 g of ZnO while 56 and 94% yields were obtained for the MB photodegradation. The
Total Organic Carbon analysis was used to follow the dyes mineralization to CO2, H20 and
mineral salts and a pourcentage mineralization of 21 and 19% was obtained respectively for
TRZ and MB. In fact, the total mineralization requires a longer duration comparatively to the
photodegradation and must be sufficient to mineralize both the pollutant molecules and their
intermediates. The photocatalytic process is well described by the Langmuir—Hinshelwood (L—
H) model

An investigation of structural, electronic and magnetic properties

of ferromagnetic half-metallic NaNiO3 using LSDA+U

BOUALLEG Cheyma Athmane Meddour , Esma Semassel
Material Science, University 8 Mai 1945 Guelma, Algeria
Corresponding author: chaimabouallegd97 @gmail.com

Abstract: The aim of this study consist to predict the structural, electronic and magnetic
properties of perovskite oxide NaNiO3 using density functional theory and by considering the
Hubbard correction (DFT+U).The exchange and correlation potential is treated by using
LSDA+U approach implemented in wien2k code. The value of Hubbard term of NaNiO3 used
for properties calculations is equal to U= 6.2 eV. The obtained results have indicated that
NaNlO is more stable in the ferromagnetic phase and it have a half metallic character and his
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Theoretical investigation of the mechanical stability of diamond-
like materials under a pressure gradient

BENSALEM Salah-EddineMohamed Chegaar, Abdelmadjid Bouhemadou, Nasreddine
Belhaouas, Amar Hadj Arab

Centre de Développement des Energies Renouvelables, CDER, 16340, Algiers, Algeria
Corresponding author: s.bensalem@cder.dz

Abstract: In this work, the mechanical stability of the quaternary semiconductors CZTX (X=S,
Se) and CIITSe (II=Cd, Hg) is investigated using the Density Functional Theory (DFT). By
employing the Plane Wave Pseudo Potential approach (PP-PW), coupled with the Generalized
Gradient Approximation of Wu-Cohen (GGA-WC), the elastic constants are calculated for the
studied materials at zero pressure and under hydrostatic pressure. Relying on the generalized
Born stability criteria for the tetragonal systems, it is shown that CZTS and CZTSe are
mechanically stable up to 12 GPa; however, CCTSe and CHTSe are mechanically stable up to
10 GPa. The obtained results may be considered as a fundamental contribution for possible
technological applications of these compounds, in photovoltaic and thermoelectric conversion
processes.

First Theoretical Study of The electronic and Magnetic properties
of Mg0.75C00.25S

SEMASSEL Esma Athmane Meddour , Cheyma Boualleg

laboratoire de physique des matériaux (L2PM), Material science, University of 8 mai 1945,
Guelma

Corresponding author:asma248@hotmail.fr

Abstract: In this theoretical work we are looking for a new diluted magnetic semiconductor
material with good properties for use in optoelectronics and technological applications using
the full-potential linearized augmented plane waves method with the local orbital FP-LAPW+lo
we study the electronic and magnetic structural properties of MgS in ferromagnetic rock salt
phase doped by Cobalt for x=0.25, the structural properties of Mg0.75C00.25S are simulated

'e'thepW(QUGGAaBI d while the electronic and magnetic properties are simulated by the
"""""" presults indicate that the compound Mg0.75C00.25S is metallic in
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Design and analysis of an off-grid PV system in Quargla city,
Algeria using PVsyst software

TOUILI SouheilKhadidja Bouali , Naima Benbouza , Mohamed Seghir Bensaci ,
Ahmed Zouhir Kouache

Department of Electrical Engineering, Faculty of Applied Sciences, Lab. LAGE, Ouargla University,
Corresponding author: touili.souheil@univ-ouargla.dz

Abstract: Among all other incompatible energy sources, solar energy is an unending,
unpredictable, and durable energy source. This study simulates the feasibility of installing an
off-grid photovoltaic (PV) system to fulfill the electrical energy needs of a residential house
located in Ouargla city, Algeria. PVsyst 6.88 software used as a tool to design and evaluate the
performance of the proposed system. The daily energy consumption is about 26.8kWh/day.
From the obtained results, the system has an average performance ratio (PR) of 0.721. The
solar fraction (SF) of the system is 1.0, which means that the off-grid PV system completely
supplied the load demand. The energy supplied to the user is 9779.6kWh/year, where a
459.8kWh/year of system energy is unused (battery full). The maximum electrical energy
produced of the system was in July and August. Whereas, the observed highest losses of the
system in this study are due to the temperature of PV field, which was 13.22%. This simulation
work will be helpful in designing and evaluating off-grid PV systems in other locations by
using the same method as described in this paper

Enhanced proton acceleration from materials of low Z

TURKI MimounaDjamila Bennaceur-Doumaz

Radiation Physics Department, Faculty of Physics, University of Science and Technology Houari
Boumediene (USTHB), Algiers, Algeria

Corresponding author: mturki@usthb.dz

Abstract: The proton acceleration through a femtosecond high-intensity laser irradiating a thin
foil in target normal sheath acceleration (TNSA) [1] regime was investigated by two-
dimensional Particle-In-Cell (PIC) simulations using EPOCH code [2]. The effects of thickness
and composition of the used target to enhance the maximum proton energy are studied. The
resulti spectra of forward accelerated protons from different materials (He C and Al)
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On periodic solutions for a first-order neutral delay hematopoiesis
model

KHEMIS MarwaAhleme Bouakkaz, Rabah Khemis
LAMAHIS Laboratory, Departement of Mathematics, University of 20 Aodt Skikda , Algeria.
Corresponding author: khemismarwa08@gmail.com

Abstract: In the current paper, we discuss a neutral delayed differential equation which
describes the production of different types of leukocytes in the bone marrow. The proposed
model involves time varying delay and time and state dependent one. We mainly study the
existence of positive periodic solutions via the Krasnoselskii’s fixed point theorem together
with the Green’s functions method. Moreover, by the aid of the Banach fixed point theorem, we
prove the existence and uniqueness of the obtained solution. Our outcomes complement some
earlier ones.

Green synthesis of Silver nanoparticles by aqueous leaves extract
of Thymus capitatus (Lamiaceae) : Effect of silver nitrate
concentration on the type of product

GOUDJIL Mohamed BilalSegni Ladjel , Souad Zighmi, Djamila Hamada , Zineb
Mahcene, Salah Eddine Bencheikh

Applied Sciences Faculty, Process Engineering Laboratory, Ouargla University
Corresponding author: billal12@gmail.com

Abstract: In this study, green synthesis of silver nanoparticles (AgNPs) was achieved by bio-
reduction of silver nitrate using Thymus Capitatus plant leaves extract. The effect of different
silver nitrate concentrations on the nanoparticles’ silver formation was studied. The obtained
nanoparticles were characterized by UV-Vis, FT-IR, XRD and SEM techniques are used for
this purpose. UV-Vis spectra showed maximum absorption in the range of 253-300 nm related
to the silver. Fourier-Transform Infrared (FTIR) Spectroscopy was used to confirm the
existence of various functional groups responsible for reducing and stabilizing during the
blosynth651s process The spectra result exhibit a two weak peak at 517 and 603 cm-1 attributed
ion, confirming the nanoparticles formation. The X-Ray Diffraction (XRD)
-"b" ﬁﬁﬁl?f&%ecrgﬁﬁgfeg ‘thgp iS talline nature of AgNPs with an average size ranged in 18-34 nm.
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Investigation of Structural, Magnetic, Elastic and Electronic
properties of quaternary Heusler alloy LiCaPOQ: first-principles

study

MEGHCHOUCHE Houssam Malika Labidi
Departement of Physics, Badji Moukhtar University, Algeria.
Corresponding author: houssam.meghchouche@univ-annaba.org

Abstract: In this work, we have carried out first-principles approach based on the density
functional theory (DFT) and FP-LAPW method which is implemented in Wien2k package, in
order to study the structural, magnetic, elastic and electronic properties of LiCaPO compound.
The negative formation energy of this alloy in the stable phase (y) indicates thermodynamic
stability and it can be synthesized experimentally. The elastic constants show mechanical
stability of the studied compound. Further, the band structure and the total density of states
(DOS) reveal that LiCaPO compound is a half-metallic ferromagnet (HMF) with an integer
magnetic moment (2 ) satisfied the slater Pauling rule. Curie temperature was also calculated
using mean feald approximation, and it found to be 435 K. High Curie temperature and high
spin polarization classify LiCaPO alloy as a new HMF material suitable for spintronic
applications.

Phase stability, magnetic, electronic, half-metallic and mechanical
properties of a new equiatomic quaternary Heusler compound

VScRhSn: A first-principles investigation.

FRIOUI HadjerAthmane Meddour
Departement of Material Science, University of 8 Mai 1945, Ageria
Corresponding author: friouihadjer@gmail.com

Abstract: In this work, we present the results of the study of the structural, electronic,
magnetic and mechanical properties of a new equiatomic quaternary Heusler compound (EQH).
The study is performed using the Full Potential Linearized Augmented Plane Wave (FP-
LAPW) method within the framework of Density Functional Theory (DFT). The electronic
exchange-correlations energy is described by generalized gradient approximation (GGA) with
Perdue-Burke-Ernzerhof (PBE) exchange correlation functional. The calculations were
achieved for three types (Y1, Y2, and Y3) of Heusler compound VScRhSn. The results of
optimization clearly showed that the Y-type-1 structure in the ferromagnetic phase was more
stable than others for the compound studied, the lattice constant value obtained is 6.4382 A.
The mechanical properties of the VScRhSn compound are predicted from the calculated elastic
“Egsheg}% gc indicated that this compound is mechanically stable and have ductile
s “orﬁ}fature “he? 'formaﬁ%/; 2rgy of VScRhSn, calculated in the Heusler structure is negative,
";\° " whidhn borfatisnats ‘sta?)f;h

. The electronic properties showed that the compound is

COf%ﬁG&ﬁg’ﬂét&ﬂinbfélhc Zitiexhibits a band gap of 0.59 eV in the minority spin channel and
M ateyds bn @p}ﬁeéﬂﬁl@wﬁl magn ic moment of 3uB and a complete spin polarization of 100% at
Qﬁé Eeﬁ)mﬂleva()@lﬁch ma&: it attractive for applications in spintronic devices.
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CFD based performance analysis on Air Heating Solar Collector

provided with artificial roughness for indirect type solar dryer.
BELDJANI CharafeddineMohamed Aymen Kethiri, Kamel Aoues , Noureddine Belghar

, Yousra Bouteraa , Momen Sami Mohamed Saleh
Laboratoire de Génie Energétique et Matériaux,LGEM, Université de Biskra
Corresponding author:charafeddine.beldjani@univ-biskra.dz

Abstract: Improving drying agricultural food products in an indirect type solar dryer (ITSD) is
a topic of frequent research, This study includes a numerical analysis of enhancing heat transfer
and fluid flow behaviours in rectangular duct solar air collector (SAC) by providing artificial
roughness on the surface of the absorber plate, the proposed roughness was considered as a
rectangular rib placed to the back of the absorber of ITSD, For a fixed value of heat flux 1000
W/m2, the Reynolds number, ribs blockage ratios (BR) and ribs-pitch spacing ratios(PR) are
chosen as design variables to examine their effects on the Nusselt number (Nu), the friction
factor (f), and the thermohydraulic performance parameter (THPP). A two-dimensional CFD
simulation was achieved using the ANSYS Fluent software. The RNG k-¢ turbulence model
with enhanced wall treatment is selected as the most appropriate one. The simulation results are
compared with smooth duct which indicates that the duct with roughened surface enhances the
heat transfer and friction factor (fr) by the presence of the transverse ribs yields a significant
enhancement of the heat transfer, the present CFD analysis clearly demonstrates that the
average Nusselt number and average friction factor rise with increasing ribs blockage ratios
while giving an opposite trend with increasing ribs-pitch spacing ratios. The SAC with
rectangular rib roughness of BR=0.2 and PR = 8 provides the highest THPF of about 1.091
at Re of 4000. Attempts were carried out to explain the mechanisms of fluid behavior in the
presence of this type of obstacles and their impact on both fields, thermal and dynamic.

Parameter extraction of proton exchange membrane fuel cell

models using a new mutated Invasive Weed Optimization

AOUFI IsmailOussama Hachana, Belkacem Aooufi and Med Amin Sid
Department of Electronics and Communications, Kasdi Merbah University, Ouargla, Algeria.
Corresponding author: aoufi.ismail@univ-ouargla.dz

Abstract: Over the past few years, the extraction of the fuel cell (FC) model parameters has
remained an active research area based on experimental data and metaheuristic methods.
However, accurately estimating such characteristics is still a difficulty. Hence, a new hybrid
algorithm is proposed to extract the PEMFC’s parameters named new mutated Invasive Weed
Optimization (Mu_IWO). This algorithm is used to identify the 500-W BCS, NedStack PS6,
model parameters whlle the estimation is based on the expenmental data of
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Comparative study between two-level and three-level T-Type
voltage source inverters used in photovoltaic systems for grid-tied
Applications

BOUTOUTA FatimaAbdellah Kouzou, Abdelkader Beladl

Applied Automation and Industrial Diagnostics Laboratory Faculty of Science and Technology
University of Djelfa, Algeria

Corresponding author: fatima.boutouta@mail.univ-djelfa.dz

Abstract: In the last decade. Renewable energy sources have known large penetration in
supporting the power system due to their main advantages compared to the conventional
sources. Especially the photovoltaic sources which have been integrated into the main grid in
several countries. solar photovoltaic sources have been integrated into the main grid in several
countries. Therefore, much research has focused on the development of improved topologies
and control techniques for inverters to ensure the integration of these sources into the main
grid. In this context, multilevel inverters have been proposed to overcome the main drawbacks
of two-level VSI inverters in different applications. In this paper, the studied topologies of 3-
level T-Type inverters and a conventional two-level inverter are used as an interface between
the power generation system consisting of a photovoltaic generator system (PVG) and the AC
load. The PVG is composed of PV panels and a DC-DC boost converter controlled based on
the P&O technique to ensure maximum point extraction and maintain the output DC voltage
within the desired limits. The studied topologies, the 3-level T-Type inverter, and the 2-level
VSI inverter are being controlled based on the sinusoidal pulse modulation (SPWM) techniques
to ensure the desired output voltage meets the required RMS and frequency values. This paper
mainly focuses on the analysis of the performance of the two topologies according to the
applied control techniques, focusing on the power quality of the output voltage. Losses, and the
tracking accuracy of the required output voltage. Finally, the performance evaluation and the
simulation results have been presented and analyzed, especially based on the THD of the output
voltage and the losses in the inverter.
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Study of magnetism in new Heusler alloys based on no-magnetic
elements SrZN2 (Z = K, Rb,Na).

RAHMANI RabeaHayat Sediki, Nour El. Houda Djezzar, Atika Guendouz, Abdelkader
Nebatti- ech-chergui, Bouhalouane Amrani , Kouider Driss Khodja.

Laboratory of Theory and Simulation of Materials, Faculty of Exact and Applied Sciences,
University of Oran 1 Ahmed Ben Bella

Corresponding author: rah.physique@gmail.com

Abstract: Heusler alloys have gained tremendous attention in material science and spintronic
applications due to their facile synthesis and exceptional physical properties. In this
communication, we elucidate the origin of magnetization in the full heusler alloys srzn2 (z = k
rb, na). The calculations were performed within the framework of the density functional theory
by using full potential linearized augmented plane wave method (fp-lapw) (dft).. The
exchange— correlation potential is evaluated using the generalized gradient approximation (gga)
of perdew—burke—ernzerhof (pbe) and the modified becke and johnson (mbj-gga). Regarding
structural properties of srzn2, we found that the 121 phase, ferromagnetic state is more stable.
Furthermore, spin-polarized calculations reveal that the heusler alloys srzn2 (z = k, rb,na)
exhibit half-metallic ferromagnetism with the integer magnetic moment of 3 pb per formula
unit which is in good agreement with the slater—pauling rule based on the relationship of
valence electrons. The current comprehensive theoretical study of the magneto-electric
properties predicts that these new heusler alloys can be utilized successfully in spintronic
devices.

Complexation of I-serine and its derivatives with copper and nickel
CHAOUCH NawalAdil Ali Othmane

Department of Chemistry, Hassiba Benbouali University of Chlef, Algeria;

Corresponding author:nawaldalila@yahoo.fr

Abstract: The chemistry of heterocyclic complexes of metals has developed enormously in
recent years due to the discovery of strong complexing properties manifested by heteroatoms
such as oxygen, nitrogen and sulfur. A ligand is an atom, ion or molecule bearing chemical
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Comparative Study Between PI and Synergetic Mechanical Speed
based MPPT Control in Wind Energy Conversion Systems

BETCHINE Fatima Samira Benaicha
Electrical Engineering Department, University of Batna 2, Algeria
Corresponding author: f.betchine@univ-batna2.dz

Abstract: Write A wind turbine is a device that transform kinetic energy from the wind into
electric energy. Currently, the majority of Wind Energy Conversion Systems (WECS) use
Doubly Fed Induction Generator (DFIG), which gives the advantage of better exploiting wind
resources in different wind conditions thanks to its variable-speed operation. To maximize the
converted power, we talk about the Maximum Power Point Tracking (MPPT) with mechanical
speed control that allows permanently to exploit the maximum of wind energy by adapting the
speed of the turbine to the wind speed. The speed controller continuously adjusts the generator
shaft speed in order to impose the reference electromagnetic torque of the DFIG in the aim to
be tracked. The turbine shaft speed is then controlled to obtain a maximum power coefficient
Cp and the Tip Speed Ratio (TSR). Several works have addressed the problem of optimizing
energy production, using different MPPT techniques. This paper introduces Synergetic Control
(SC) method in the WECS in order to give the MPPT. Simulation results under a random wind
profile show the effectiveness of the proposed SC comparing to the classical PI controller in
term of perfectly tracking the desired reference and reducing the effect of the aerodynamic
torque which constitutes a disruptive input. In fact, finding maximum power, for each wind
speed, is equivalent to finding the optimum rotational speed that improve the quality of the
energy produced and also assure an efficient injection of electrical power into the network.

Assessment of wind power in Laghouat area
CHAOUI ZakariaMohamed Teggar, Mohamed Amine Zitouni
Laboratory of mechanics, Laghout University, Algeria

Corresponding author: m.teggar@lagh-univ.dz

Abstract: Wind energy is one of the clean and promising energies most likely to replace fossil
fuels. Algeria has developed an ambitious program to increase the share of renewable energy in
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Structural and optical properties of La3+ doped BaTiO3 powders

prepared by sol-gel method.

HAMDI DouniaDjahida Talantikite- Touati
Departement of chemistry, University of Bejaia, Algeria.
Corresponding author: hamdidounial4@gmail.com

Abstract: Barium titanate (BaTiO3: BTO) is a semiconductor of perovskite structure [1] with a
great material potential mainly due to its wide band gap which is very useful in electronic and
optoelectronic applications [2]. These properties can be improved by doping BaTiO3 with rare
Earth and especially with lanthanum (La3+ ). In this work, pure and doped barium titanate
(BaTiO3: x La) powders with different concentrations of lanthanum (x= 0, 2, 4, 6, 8, and 10%)
were synthesized by sol-gel technique and annealed at 800 °c /2h. The characterization of the
structural and optical properties of these samples was performed by X-ray diffraction (XRD ),
Fourier transform infrared spectroscopy (FTIR) and UV-Visible spectrophotometry. X-ray
diffraction and infrared spectroscopy confirmed the formation of BaTiO3, the results showed
that all samples crystallized under the cubic structure and allowed the determination of the
crystallite size. The band gaps of the samples were determined from the UV-vis absorption and
the effect of La3+ doping was discussed in this study.

[1]1 Y. Zhao, X. Zhang, J. Liu, C. Wang, J. Li, and H. Jin, “Graphene oxide modified nano-sized BaTiO3 as photocatalyst,”
Ceram. Int., vol. 44, no. 13, pp. 15929-15934, 2018, doi: 10.1016/j.ceramint.2018.06.013.

[2] D. K. Singh and J. Manam, “Efficient dual emission mode of green emitting perovskite BaTiO3:Er3+ phosphors for display
and temperature sensing applications,” Ceram. Int., vol. 44, no. 9, pp. 10912-10920, 2018, doi:
10.1016/j.ceramint.2018.03.151.

Effect of Deposition Time on Optical and Structural properties of

Copper Oxide Thin film

BENMESSAOUD QOuardaAbdelouahab Ouahab , Saad Rahmane, Boutheina Saadi
Physics of thin films and applications laboratory, Mohamed Kheider University, Biskra, Algeria
Corresponding author: ouarda.benmessaoud@univ-biskra.dz

Abstract: From the new developments in several key areas, cuo films appear to be a highly
promising new and advanced functional material. our main goal is the production of films with
a suitable structural, optical and electrical properties required for solar cells application. in this
work, we used pneumatic spray pyrolysis technique to deposit thin films of copper oxide with
the variation of deposition time from 1 to 5 min, and the other parameters such as deposition
time (3min), substrate temperature (450°c), pressure (lbar) and distance nozzle to substrate
t constant in order to study the influence of the deposition time on the

> roduced we have used : x-ray dlffractlon to determine the films



TiO2-Montmorillonite nanomaterial contribution to degrade
colored solution

LABIB IssmaHussein Khalaf, Hocine Boutoumi
Process engineering department, Saad Dahlab Blida 1university, Algeria
Corresponding author: labibissma@yahoo.fr

Abstract: The textile industry contributes to the pollution of the environment by these
discharges (wastewater), where their treatment is a necessity to preserve the environment.
Conventional methods have proven their limits since they lead to new potentially dangerous
products, on the other hand, new innovative and reliable techniques have emerged in recent
years grouped under the name of advanced oxidation processes (AOP); which lead to the total
mineralization of pollutants without any sludge production such as photocatalysis and
sonocatalysis, with use nanomaterials as catalysts. One of their applications is the elimination
of the chosen model dye: Direct Yellow, used in the Algerian industry, by testing the
photocatalytic activity of nanomaterial titanium-based Montmorillonite, supported on treated
Algerian natural clay. XRD results reveal TiO, intercalation with a basal distance of 16.36 A.
The percentage of TiO, exceeds 40% (FRX analysis), the BET specific surface is 234 m2.g-1,
the pore volume of 269 cm3.g-1, pHpzc = 5.2 and the peak of an exothermic nature (Analysis
TG/ATD) located between 940 and 950 °C is due to the destruction and recrystallization of the
silicate network. The results of photocatalytic degradation were 60%, sonocatalysis was 50%,
compared to those of sonophotocatalysis which were better (97%), thanks to the synergistic
effect of the coupling of the two processes (photocatalysis and sonolysis).
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Effect of GaAs Layer Position on Electrical Performance of
ITO/Si/GaAs/Si/ITO Solar Cell

HEBALI MouradBenaoumeur Ibari , Hocine Abdelhak Azzeddine , Menaouer
Bennaoum , Abdelkader Maachou, Dijilali Chalabi

Department of Electrotechnical, University Mustapha STAMBOULI of Mascara, 2Algeria.
Corresponding author: mourad.hebali@univ-mascara.dz

Abstract: In the field of new technologies for energy, solar photovoltaic cells in semiconductor
technology are becoming an industrially important axis of development. In this paper, the
influence of the GaAs layer position on the electrical behavior of the ITO/S1/GaAs/Si/ITO solar
cell has been studied at room temperature and under standard illumination conditions
(AM1.5G) using SILVACO 2D-Atlas simulation software. To carry out this work, the static
characteristics (Current-Voltage I-V and Power-Voltage P-V) and the electrical parameters (the
short-circuit current ISC, the open-circuit voltage VOC, the maximum power Pmax and the
factor of FF shape) of this cell have been respectively simulated and extracted according to the
different positions of the GaAs layer. The simulation results clearly show that the
photogenerated current ISC is significantly influenced by the position of the GaAs layer, in
which this parameter increases when the GaAs layer approaches the cathode electrode of the
cell (ITO/Si/ GaAs/Si/ITO) due to the increased concentration of electron/hole pairs produced
in the semiconductor material of this cell. This can also be attributed to the reduced charge
recombination effect in this solar cell due to the increased lifetime of these pairs. The fact that
the VOC voltage is little affected by the change of position of the GaAs layer is due to the type
of the junction (uni-junction) and to the structure (heterostructure) of this solar cell. The
maximum current Imax of this solar cell increases considerably with the change of the position
of the GaAs layer towards the cathode electrode of this cell; on the other hand, the maximum
voltage Vmax remains constant for the different positions of this layer. This leads to a
considerable increase in the maximum available power Pmax of our proposed solar cell. This
characterization shows that the performance of the ITO/Si/GaAs/Si/ITO solar cell improves
when the GaAs layer approaches the cathode of this cell, in particular the solar cell of the
ITO/p-S1/Si/GaAs/n-GaAs/ITO structure.
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Solar cell with and without window layer by SCAPS-1D software
KERARA MeriemDounia lkram Sengra , Abdelkrim Naas

Materials science and informatics laboratory MSIL / Zian Achour University Djelfa , Algeria
Corresponding author: kerarameriem@gmail.com

Abstract: In this work, we present a numerical simulations results of a copper indium gallium
diselinide thin film solar cell using SCAPS-1D device simulator. we study the effect of
window layer thickness on the electrical properties of solar cell such as: the fill factor FF, the
open circuit voltage Voc, the short circuit current density Jsc and the power conversion
efficiency 1. we study the structure with and without window layer also. This results show
without window layer m=18.27%, FF=84.36%, jsc=27.08mA/cm2, Voc=0.799V. While
N=19.99% , FF=84.54%, jsc=29.56 mA/cm2, Voc=0.799V, are obtained After optimization
with ZnO as window layer. This results under AMI1.5 G spectrum having a constant
illumination of 1000W/m?2 at 300k.

Key Words: CIGS, SCAPS-1D, window layer, electrical properties, efficiency.

Plectranthus amboinicus leaf extract-assisted biosynthesis of ZnO
nanoparticles and their biocidal activity

MESSAST SarahSihem Abderrahmane, Nabila Bouasla
Department of Physics, Chadli Bendjedid EL-TARF University, Algeria.
Corresponding author:messastsarah@gmail.com

Abstract: The field of nanotechnology is attracting the interest of researchers towards the
green route of nanoparticle synthesis. In this work, the green synthesis technique was used to
induce the synthesis of zinc oxide nanoparticles using plectranthus amboinicus,we report an
eco-responsible synthesis of nps using (p.a) leaf extract, which is a simple and ostensibly fast
method that produces stable nanoparticles. The extract of the plant (p.a) was found to have
excellent reducing and stabilising properties. Using ultraviolet-visible spectroscopy, x-ray
diffraction (xrd),. The analysis by uv spectrometer shows the characteristic peak indicating the
synthesis of nps.the xrd results showed a particle size of 16.72nm and it reveals a crystallinity
ethod proves to be cost effective, can be performed easily.this method proves to
ec@s@%i’fét’ﬁm@@g e _performed easily. We studied the biocidal effect of zno nps on two
4 v\° baft?rha]l{estrams (’escﬂehf ia coli (e. Coli) and klebsiella pneumoniae (kp)) by the agar
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First principles study of oxygen terminated 2D-dimensional
tungsten carbide as anode material for lithium ion battery

ALLAL Adel
Laboratoire physique des matériaux, Université Amar Telidji, Algeria
Corresponding author: a.allal@lagh-univ.dz

Abstract: Recently, 2D-dimensional MXenes materials have gathered considerable attention,
since they are promising anode candidates for lithium-ion batteries (LIBs) due to their unique
properties such as excellent conductivity, large surface area, and high Li capability. In this
work, First-principles calculations were carried out to evaluate the performance of O-
terminated W2C MXenes as anode for LIBs. The calculated Phonon spectrum and molecule
dynamic simulations show that W2CO2 is dynamically stable upon 300K. The electronic
properties analyses show the metallic property of W2CO2, which will have good electronic
conduction (this leads to fast electron transport rate in the charge/discharge process). The
obtained adsorption energy and energy diffusion barrier of the Li atom on the surface are -3.12
eV and 0.28 eV, respectively. The maximum theoretical specific capacity of W2CO2
monolayer as Li-ion batteries is 260 mAh/g for double side adsorption.

A comparative study of different metals on back contact for CZTS
solar cell

SENGRA Dounia IkramMeriem Kerara , Abdelkrim Naas
Materials science and informatics laboratory MSIL / Zian Achour University Djelfa , Algeria
Corresponding author: dounia.sengrall@gmail.com

Abstract: Copper Zinc Tin Sulfide Cu2ZnSnS4 (CZTS) is a quaternary semiconductor with
non-toxic earth abundant constituent material. In this work, we present a numerical simulations
results of CZTS thin films solar cells using the Analysis of Microelectronic and Photonic
Structures (AMPS-1D) simulations, The optimization is performed by choosing the optimum

value _of a work function of metal for a back contact on this structure
Bb&g@ﬁl’,&%_ﬁﬁNd)f . & .\dS/ZnO/Al, We study the effect of work function of back contact on
,,"'ﬂof_,thi,?' 'éfi?c;rical (pronpe'rtlgg"qf lar cell such as FF, Voc, Jsc and Eff. PHIBL varied from 0.7-
o\ox" .4SV.n *gna \'AQeraco &x f%n fficiency optimize from 20.434% to 30. 978 %. The most results
1S Cofbenza onIReet GIBigT e y op ©

" ‘u .‘ i . . . . .
j 21 Mat 639191'758 57%%3 Elf]fécrlﬁ}lecg, 29? 1: A/cm?2 as short circuit current density, 1.245V as open circuit
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Removal of Ibuprofen from water by a new magnetic adsorbent
prepared from sawdust

BOUSBA SalimMalek Dorsaf Allam, Safia Bougherara, Ahlem Sara Saadi

Département de génie des procedeés, Faculté de génie des procédés, Université Salah Boubnider
Constantine 3, Algeria

Corresponding author: bousba.salim@gmail.com

Abstract: The objective of this work is to prepare an innovative magnetic adsorbent (SBAM)
from a conventional adsorbent based on chemically activated sawdust (SBA) and to test the
capacity of these two adsorbents for the elimination of ibuprofen (IBP) water. The SBAM
adsorbent is prepared by coprecipitation of Fe2+/Fe3+ ferric ions in a basic medium. The study
of the adsorption of IBP on these two adsorbents and under different operating conditions (dose
of adsorbents, contact time, pH, initial concentration, effect of salts, and temperature) showed
that pH is the factor which influences the elimination of IBP the most and that the optimal pH
is equal to 2. The kinetic study of the adsorption showed that the elimination of IBP on the two
adsorbents is rapid and that the model of the pseudo second order is the most adequate. The
experimental results at equilibrium adsorption are best described by the Langmuir model
indicating the adsorption of IBP on a homogeneous monolayer of the adsorbent. The chemical
and thermal regeneration tests of the two adsorbents are successful and their reuse can reach
three cycles.

Bismuth three oxyde Nanopowder electrode for the production of
hydrogen by photoelectro-chemical Water splitting

KELLOU HamzaSalem Boudinar, Abdelhafid Souici, Nassima Benbrahim

Physics, Laboratoire de Physique et Chimie des Matériaux (LPCM), Université Mouloud MAMMERI
de Tizi-Ouzou, Algeria.

Corresponding author: hamza.kellou@ummto.dz

Abstract Bismuth three oxide (Bi203, semi-conductor) nanoparticles (NPs) were synthesized
thod. The obtained Bi2O3 NPs were characterized by several techniques like
"""" The SEM observation of nano-powders, shows the formation of

izes. UV-Vis spectrum revels a strong bands for Bi3+ ions and we

o ﬂ pafg F]!%st é?&;lth nanmf}efrf’cql" )
ducing process. The XRD analysis confirmed the formation of

nation
Y Coh ﬂﬂfepsmff%&a% g fie
M atCBIle?’ a mg IESIT%)F@?S? pea teferring to the literature after the thermal treatment. Finally, as

.c_’% " 618 tapp(hcapon, n/g snonm)r@ e effect of Bi20O3 NPs used as an electrode in Na2SO4 bath for
°"‘/£° ‘the pTloto electro- g:ﬁe‘r%m@f Water splitting, under UV and Visible irradiation and in the dark for
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First principles study of Structural electronic and optical

properties of TixZn1-xO alloys with (x =0, 0.0125, 0.25 and 0.375)

BELOUFA Nabil
Ecole Nationale Polytechnique Oran. Algérie
Corresponding author: beloufa.nabil@gmail.com

Abstract: In this study, the structural, and optoelectronic properties of TixZn1-xO alloys with
(x =0,0.0125, 0.25 and 0.375) are investigated using the first principle method with a full-
potential linearized augmented plane wave (FP-LAPW) as implemented in WIEN2k code,
which is based on density functional theory (DFT). We used the generalized gradient
approximation parameterized of Perdew-Burke and Ernzerhof (PBE-GGA) to calculate the
structural properties, while the electronic and optical properties were determined using the
Tran—-Blahamodified Becke-Johnson (TB-mBJ) potential functional which gives improved
band gaps compared to PBE-GGA. The results reveal that by Ti-doping ZnO the band gaps
broaden and remain direct at I'. When substituting Sn-impurities, the Fermi level is displaced
into the valence band due to the 3d-Ti orbital producing a p-type semiconductor. The optical
response shows low absorption, reflectivity and the blue shifting of the optical transmittance in
Ti-doped ZnO due to an increase in of the band gap, according to the Burstein-Moss effect. Our
results reveal that Ti-doped ZnO could be useful for transparent conducting applications.

Correction and maintenance of natural gas pipes made of polymers

under pressure

KHELLAFI HabibHadj miloud Meddah, EI bahri Ould Chikh , Djilali Bouha
Départment of Mechanical Engineering, Faculty of Science and Technology, University of
Mustapha Stambouli, Mascara.

Corresponding author: khellafi29@univ-mascara.dz

Abstract: The tubes may have defects or micro cracks, due to the manufacturing process,
handling accidents, thermal shocks, etc. These faults can develop under the effect of network
operating conditions and lead to the formation, over time, of long cracks which will eventually
cause the tube to rupture and gas to leak. As this kind of networks is used in urban
environments, a gas leak could lead not only to serious consequences, but also to make the
replacement of the tube very complicated in terms of time and safety. In general, a PE gas
distribution network operates between 1 and 4 bars, after deducting a few supply antennas, for

which the service pressure is 8 bars. In order to identify this phenomenon of propagation, we
proceeded to the analys1s of the evolutlon of the crack. Our work consists of repalrmg cracks in




Unsophisticated two-step synthesis of Pristine Tin Sulfides (SnS2)

thin film via Spray Coated approach

TAIR SabrinaAbdelkader Nebatti Ech-Chergui, Ali sadek Kadari, M'hamed Guezzoul,
Bouhalouane Amrani

Faculty of Sciences and Technology, University Belhadj Bouchaib, Ain-Temouchent, Algeria
Corresponding author: abdelkader.nebatti@daad-alumni.de

Abstract: In the present work, we explored the consequence of solvent evaporation
temperature on the SnS2 thin films synthesised for first time from programmable lab-scale
spray pyrolysis machine on glass substrate using spray-coating approach. Thiourea
(SC(NH2)2) and tin chloride (SnCl2) are the key chemical reagents used for this experiment
under atmospheric conditions. The synthezied films was studied through a series of
characterisation methods, including by Raman spectroscopy, atomic force microscope (AFM),
UV-Vis spectrophotometer, and photoluminescence measurements and X-ray photoelectron
spectroscope (XPS). The obtained results show that pristine SnS2 can be successfully formed.
Our films are found to be dense and optically low transparent in the 300-1300 nm range with
associated band gaps energy ranging from 2 eV to 2.22 eV. The XPS analysis of as-grown
SnS2 thin films confirm the films formation and showed them to be stoichiometric

Comparative study between the World Health Organization
guideline of permissible copper in drinking water and the detection

limit of an electrochemical sensor based on Zn(OH)2
BERRABAH Salah EddineAbdelkader Benchettara , Fatiha Smaili , Sabrina Tabti,
Abdelhakim Benchettara

Laboratory of Electrochemistry-Corrosion, Metallurgy and Inorganic Chemistry. University of
Sciences and Technology Houari Boumediene U.S.T.H.B,Algeria.

Corresponding author: se_berrabah@hotmail.com

Abstract: While some heavy metals are essentials for humans such as copper (cu), cobalt (co)
and zinc (zn), a continues exposure to these heavy metals at high concentrations can induce
severe illnesses that constitute a significant hazard to living organisms. For this reason, various
health and environment agencies have established guide values for the permitted exposure and
intake of humans to these heavy metals, therefore, it’s indispensable to find an effective and
sensible method for copper detection in water. Herein, an electrochemical sensor based on
carbon graphite modified electrode was developed. Since the cost of the sensor is as important
as its sensibility, the choice of the carbon graphite as substrate is based on its low price and
availability, other advantage of the proposed sensor is the facile elaboration method, which can

e chronoamperometry technique in two simple steps, initially, a metallic
4 “o z1?c “fiim was depOSecﬁiu;, 0 s (at -1.78 v vs sce), then, the metallic film was oxidized for 360

£, {!6] ‘lun%tslosncael) 'ad’ue‘e the finale layer of zn(oh)2. Under optimum conditions the
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Analysis of the mechanical behavior of the composite patch repair
of a corroded and cracked plate

BELKADDOUR LeilaBELGACEM Souad, BENZINEB Hayet, BERRAHOU Mohamed
, MEDJDOUB Sidi Mohamed

Faculty of Engineering and Technology, GIDD Industrial Engineering and Sustainable
Development Laboratory, University of Ahmed Zabana, Relizane, Algeria

Corresponding author:leilabelkaddour@yahoo.com

Abstract: Bonded composite repairs are a diverse and cost-effective way of repairing,
reinforcing, or updating faulty metallic structures. There have already been several effective
instances of bonded patch repair of thin metallic plates in aerospace structures, such as fuselage
skins damaged by fatigue loads. Our work which is part of the repair of an inclined crack and
corrosion, by composite patch in a plate al T3-2024. The numerical simulation based on the
three-dimensional finite element method using the ABAQUS calculation code is used to
analyse the effect of adhesive types on the variation of the damaged zone and the different
composite forms on the variations of the integral J. Finally, the variation of crack inclination
affects the ratio of the damaged area DR.

The effect of the angle of inclination on the productivity of solar
stills in the southeast of Algeria (El-Oued)

KEMERCHOU ImadKHECHEK HOUCHE Abderrahmane , BELLILA Abdelkader
DLASH Walid , HABITA [smail

Faculty of Applied Science, University of Ouargla, Algeria
Corresponding author: kemerchou.imad@univ-ouargla.dz

Abstract: Several governments are presently concentrating on renewable energy. Solar energy
is a free and plentiful resource that may be employed in many different applications, most
notably solar distillation. Several variables affect how well a solar still performs. The
dechna‘uon angle of the glass cover is one of the considerations. This final factor was the
iment to demonstrate its 1mpact on the still's output. At the same time and in
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Study On the Behavior of the Self-biased Voltage Generated by the
Electrical Asymmetry Effect in DF-CCP Discharges

STAMBOULI Arslane Boudghene Rafik Benallal , Sodfa Handouzi, Omar Hennane,
Hocine Messaad

Département de physique, Université Mouloud Mammeri Tizi Ouzou , Algérie.
Corresponding author:arslannne@gmail.com

Abstract: Dual Frequency Capacitively Coupled Plasmas (DF-CCP) are widely used in many
industrial surface processing applications. The proposal to submit plasma to a dual frequency
has generated an electrical asymmetric effect, and the variation of the phase angle (0) and the
blocking capacitor (CB) gave a means of control over the flux and the bombardment energy. In
this work, we propose to study the behavior of the self-biased voltage due to the electrical
asymmetry effect. The input voltage is: Where fL=13.56 MHz and fH = 27.12 MHz , keeping
the voltage VO = 500V. Our results show that the phase angle (0) and the blocking capacitor
(CB) can play a role in the control of self-biased voltage.

Degradation of the mixture of two textile dyes using ZnO

immobilized on the glass substrate

CHERIF SoniaPierre Bonnet, Lawrence Frezet, Abdoulaye Kane, Aymen Amine
Assadi, Mohamed Trari, Hynda Yazid, Hayet Djelal

aboratory of Reaction Engineering, Faculty of Mechanical Engineering and Process Engineering,
USTHB, Algeria.

Corresponding author: cherifl4sonia@hotmail.com

Abstract: Recently, the use of photocatalysis for the treatment of a variety of pollutants such as
dyes, is rapidly increasing. Various semiconductors have been utilized for the photocatalytic
removal of pollutants, these catalysts can be employed either in a colloidal or in an
immobilized form. The prime aim of using the immobilized form is that the costly and extra
final filtration process can be avoided and the ability of reusing the catalysts for many cycles.
In this work, the Synthesized ZnO NPs are immobilized on a glass substrate using Spray
fixation method, Structural characterization by XRD and spectroscopy Raman revealed the
Zn0O Waurtzite variety. FTIR and EDS spectra ZnO NPs showed no trace of contaminants. The
MET and SEM analyzes were performed for morphological evaluation. EPR analyzes and XPS
qr.more information on defects and oxygen gaps in the prepared material. The
'o'r n‘l’% %“per{;qug ﬁ’ge_tn ty.Jas.been evaluated using a loop reactor for the degradation of two textile
dyﬁ§t mm@e}yaggﬁ%f;ve~.§‘ﬂg~‘9 (RB19) and Direct Red 227 (DR227) as well as their binary
Coﬂymtug@ (R)BQQWMVQ r UV-light for 390 min, the concentration of RB19 solution
o Matwmhedﬁﬂ%@,ﬁ gq:g]@gal yle?d, The concentration of DR227 solution reached 79 % of removal
3 %/, - (ytqldiwumn; 39@111‘,m Thesa radation efficiency of the mixture of the two dyes reached 56%
% >
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Dimeric Spin-Crossover of fe(II) Complexes: Mossbauer and x-ray

crystallographic study

FEDAOUI DalilaYasser Bouchebcheb , Messaoud Liacha
chemistry department, Badji Mokhtar University Annaba — Algéria.

Corresponding author:dalilafedaoui@yahoo.com

Abstract: Research efforts into the spin-crossover phenomenon have reached new heights
recently, as industrial applications (memories, optical devices, etc.) seem to be quite near
athand [1]. Obviously, the possibility goes through a deeper understanding of the physics
involved, and various research groups have focused on increasing this understanding, more
specifically on relaxation processes of metastable states and cooperativity effects [2]. Chemists
are feeding this effort through the design and synthesis of novel molecules, and on-going
efforts are directed towards the synthesis of oligonuclear complexes, [3]A dinuclear iron(II)
complex containing the bridging ligand 4.4 bipyridine (bpy) has been synthesised [4] and
characterised by single-crystal X-ray diffraction, magnetic susceptibility and Mossbauer
spectral methods. Variable temperature magnetic susceptibility, Mossbauer spectroscopic end
X-ray crystallographic studies are described on two structurally similar families of dinuclear
iron(I) spin crossover (SCO) complexes of formula{[Fe(NCS)2(bpp)]2(bpy)}. Structural
analysis at each of the three plateau temperatures has revealed a dinuclear molecules with spin
states HS-HS, HS-LS and LS-LS (HS:high spin, LS: low spin). Structural characterisation of
this material reveals subtle changes to the coordination geometries at each of the iron(Il)
centres and striking change to the local environment of the dinuclear complex.

1. a) O. Kahn, J. Martinez, Science 1998, 279, 44-48; b) S. Cobo, G. Molnar, J. A.Real, A.
Bousseksou, Angew. Chem. Int. Ed. 2006, 45, 5786—-5789.

2. a) A. Hauser, J. Chem. Phys. 1991, 94, 2741-2748; b) K. Xiao-Yu, Z. Kang-Wei, J. Phys. Chem.
A 2005, 109, 10129-10137.

3. Dinuclear complexes: a) K. S. Murray, C. J. Kepert in Topics in Current Chemistry Vol. 233:
Spin Crossover in Transition Metal Compounds | (Eds.: P. Giitlich, H. A. Goodwin), Springer,

4. D. Fedaoui,Y. Bouhadja,A. Kaiba,P. Guionneau,J-F. Létard, and P. Rosa (2008) Complexation
of 2,6-Bis(3-pyrazolyl)pyridine—Bis(thiocyanato)iron(ll) with a Bridging 4,4 _-Bipyridine: A New
Example of a Dinuclear Spin Crossover Complex Eur. J. Inorg. Chem., 1022-1026.

Computational analysis of the thermal performance of an earth air

heat exchanger with a novel sectional pipe shape

BOUTERA YousraMomen Saleh, Nora Boultif, Amar Rouag, Noureddine Moummi,
Mohamed Aymen Kethiri, Charafeddine Beldjani

Laboratoire de Génie Mécanique, LGM, Université de Biskra, Algeria.

Corresponding author: yousra.boutera@univ-biskra.dz

Abstract The world today is caught in a VlClOLlS c1rcle between global Warmmg, Wthh has

@E(Pme(trlcqshapi,)s,q plpes e‘i’o nd and oval, were studied using CFD modeling under summer

thatlc condfflons of | % Algeria. Based on the results, the oval pipe showed a decrease of

J '7>e,], ,6 2G5 Comcpare‘cgﬁﬁth {ormal round pipe of 10 m length each, which makes it an available
OH?Q imj rngnsfer and cooling inside buildings.



Investigation of Applied RF Voltage Amplitudes on a Capacitively
Coupled Plasma

HANDOUZI SodfaRafik Benallal, Arslane Boudgheéne Stambouli , Hocine Messaad,
Omar Henane

Unité de recherche matériaux et énergies renouvelables, Université Abou Bekr Belkaid Tlemcen ,
Algérie.

Corresponding author: sohandouzi@gmail.com

Abstract: This work studies the effect of the ratio (3) of the voltages amplitudes VL and VH of
the radio frequency signal applied to a capacitively coupled plasma discharge (DF-CCP):
VRF= VLcos(2nfLt+0)+ VHcos(2nfH t) With fL=13,56 MHz, fH =27,12 MHz ,=VL/VH ;
VL+VH= 500Volts and 0 the phase angle. Our simulations are based on the Particles In Cell
method taking into account Monte-Carlo collisions (PIC-MCC) and our results are confirmed
by a semi-analytical model and showed that the couple of parameters (3, 0) controls
independently the potential drop on each electrode almost independently.

Contribution to structural and morphological study of long time
electrodeposited Mo layers coated on Cu substrate under current
density

NEMLA FatimaDjellal Cherrad
Department of Sciences, Ecole Normale Supérieure Messaoud Zeghar Sétif (ENSS), Algérie
Corresponding author: f.nemla@ens-setif.dz

Abstract: In this study, we present a successful Mo electrodeposition for 1800 seconds to
reach bright and rough Mo coatings. This investigation was carrying out from aqueous
electrolyte precursors solved in acid media. XRD analysis and EDS spectrum have been used to
confirm the presence of Mo. The crystal structure of deposits was slightly amorphous in nature
to body centred cubic structure (bcc) Mo (110), (211) and (220) face. Lattice parameters exhibit
sile stress, and deviate slowly from reference lattice parameter In addition,

e

ff discussions were devoted to inspire some relationships and
: solar cell application as bottom contact.



Active Filtering In The Presence Of Wind Energy
HIBER OuafaAbdelouahab Bouafia

Electrical Engineering Department, Setif 1University, Algeria.
Corresponding author: hiberwaf@yahoo.fr

Abstract: The increasing use of controlled systems based on power electronics in industry
causes more and more problems like deterioration of the power systems voltage and current
waveforms in Wind Energy Conversion System (WECS) based on Doubly Fed Induction
Generation (DFIG). The circulation of deformed currents causes harmonics and voltages
imbalances. Several solutions have been proposed in the literature to clean up the harmonic
pollution; among them “The parallel active filter”. In this paper and with the aim to improve
the power quality, we have studied active power filter. First, we simulated the electrical
network with wind generation and its non-linear load without connecting the active filter to see
the effect of harmonics on the shape of the absorbed current, then, the active shunt filter was
connected in parallel to the network where the wind turbine is located in order to inject the
currents allowing the harmonic pollution of the non-linear loads to be eliminated. We have
presented three types of active filter current control: control by Pulse Width Modulation
(PWM), control by conventional hysteresis and finally by modulated hysteresis. The results
obtained with the three control methods show that the implementation of an active filter makes
it possible to considerably reduce the harmonic content of the source current. This result is
explained as the Total Harmonic Distortion (THD) reduction below 5% after filtering. It has
been observed that the THD obtained with the PWM control is lower than that obtained with
hysteresis and with modulated hysteresis.

Experimental study of a single slope solar still with difference the
glass

CHELGHAM Mounira BELHADJ Mohmmed Mostepha , CHELGHAM Fatiha

Faculté des Mathématiques et Sciences de la Matiere, Université Kasdi Merbah, Ouargla-30000,
Algeria.

Corresponding author: chmou2013@gmail.com
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Hydrothermal synthesis of zinc oxide nanoparticles for
Photocatalytic Degradation of Methylene Blue under UV
irradiation

CHABIRA FaresMahdia Toubane , Razika Tal-Ighil, Djedjiga, Haouanoh
Physics Department, Faculty of Sciences, University M"Hamed bougara, 35000 Boumerdes,Algeria
Corresponding author: f.chabira@univ-boumerdes.dz

Abstract: Nanostructured materials have attracted extensive attention due to their valuable
physical and chemical properties and applied extensively in a number of different areas
including heterogeneous catalysis [1] . In the present study, Nanocrystalline Zinc oxide was
synthesized by simple hydrothermal processand. using  zinc acetate di-hydrate [Zn
(CH3COOH)2 2H20 9] and acide oxalic In order to adjust the pH . three samples were
synthesized by varying the pH value of the solution (2,3 and 4) at temperature 150°C for 8 h
and The calcination was carried out at 450°C for 1 h to obtain ZnO powders.The particles of
Zinc oxide were used for degradation of Methylene Blue (MB) dye.The samples were
characterized by , TGA/DTA and DRX. DSC/TGA analysis of ZnO sample (before anneal)
revealed two endothermic peaks around 13436 °C and 396.86 °C .The loss of volatile
surfactant and the transformation of zinc hydroxide to zinc oxide nanoparticles are responsible
for these endothermic peaks[2].XRD results show that ZnO structures are polycrystalline
hexagonal wurtzite with high crystal quality.The maximum crystallite size (19,67 nm) of the
Zn0O powder was obtained at pH 2. The particles sizes of the ZnO synthesized between pH 3
and 4 were in the range of 24,576-23 ,47nm. The kinetics of photocatalytic degradation of MO
obtained by Langmuir- Hinshelwood model show a variation of Kapp was recorded when
varying the pH valus 0,03914min-1 , 0,06186min-1 and 0,06664min-1 at pH= 2 ,pH= 3 and
pH=4 respectively.

1. Saleh, S. M., Soliman, A. M., Sharaf, M. A,, Kale, V., & mp; Gadgil, B. (2017). Influence of
solvent in the synthesis of nano-structured ZnO by hydrothermal method and their application
in solar-still. Journal of environmental chemical engineering, 5(1), 1219-1226.

2. Matinise, N., Fuku, X. G., Kaviyarasu, K., Mayedwa, N., &amp; Maaza, M. J. A. S. S. (2017).
ZnO nanoparticles via Moringa oleifera green synthesis: Physical properties &amp; mechanism
of formation. Applied Surface Science, 406, 339-347.
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Integration frequency effect in Preisach model associated with the
Student distribution function using the finite element method

DAFRI MouradAbdelaziz Ladjimi, Ahcene Lemzadmi
Laboratoire de Génie Electrique , Université 8 Mai 1945 Guelma, Algeria
Corresponding author: dafri.mourad@gmail.com

Abstract: Magnetic materials with useful physical and technological properties are exploited in
many technical applications, aerospace, medical devices, data storage and in power electronics
devices. However, these devices can operate at different frequencies, which affects their
magnetic behaviour, therefore a frequency-dependent hysteresis model is needed to more
accurately model of hysteresis for these materials. This work is devoted to the integration of the
Preisach model associated with the Student distribution function using the finite element
method in 2D. The simulations carried out with the calculation code allowed us to study the
impact of the hysteresis phenomenon on the magnetic quantities and the evolution of the losses
as a function of the frequency. As an application, we studied the classical model of an induction
device. The simulations carried out with the calculation code allowed us to study the impact of
the hysteresis phenomenon on the magnetic quantities and the evolution of the losses, thus
validating the reliability of the model and the resolution method.

Study of the influence of materials used for dental implants by
three-dimensional finite element analysis

GHOGGALI SaidaOUTTAS Toufik, LATRECHE Saber
Department of Mechanical Engineering, Mentouri Brothers University of Constantine 1, Algeria
Corresponding author: ghoggalisaida@yahoo.fr

Abstract: A dental implant is an artificial root of biocompatible material, which is surgically
placed into the alveolar bone for supporting a prosthetic dental crown in order to replace
missing teeth. The choice of the material is a crucial factor for its good osseointegration in the
jaw and therefore implant success. The aim of this work is to study the influence of the material
of a dental implant by a three-dimensional finite element analysis. In this context, a dental
1mp1ant of the second premolar in the lower Jaw was chosen, with different materlals the

"‘\° Walsstlﬁ’lhl%l'@é ﬁﬁ@ﬁhgl the* ﬁ[ﬁt‘e lement method us1ng Ansys Worbench 19. 2 to f1nd the material
s - Colgiaicho B \y@lmm ®
_E?, Ma t[‘fllﬁ‘lﬂﬂzﬁ{é E@s@r gi@? each,,s dy case, the Von-Mises stresses, shear stresses, and normal
‘%,,‘ Qﬁltlpif&swet/stgégs’eg are gﬁr fted by the applied occlusal forces. It was found that the smallest
% ‘3 cS,T,rFSS is found for &hﬁ?rt fium implant then for the stainless steel 316 implant and finally for
mrcf)n?ao hSplan€=5o the results that give the optimal solution are those of the titanium alloy

then those of the stainless steel then those of zirconia.
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Design Of The Automatic Structure Of Actuators, Process And

Sensors Faults To Diagnose Photovoltaic Installation

LATRECHE Samia KHEMLICHE Mabrouk , BOUMOUS Samira
Automatic Laboratory of Setif, Setif 1University, Algeria
Corresponding author: ksamia2002@yahoo.fr

Abstract: Solar power is one of the most important renewable energy sources to replace the
use of fossil fuels and to generate electric power. Like other systems, it is prone to several
faults and anomalies during its operation which lead to lower performance of the system and
above all it increases productivity. In this work, we are particularly interested in the
development of the complete architecture to diagnose the different faults encountered in a
Photovoltaic (PV) system. For this, we have listed, grouped and codified the various defects in
a structure to be generated automatically in the Matlab/Simulink environment. We have
covered the generation and evaluation of residuals and then the classification of different types
of faults, and we have provided some examples of each type such as battery state of charge
(storage), convention, partial and total shading on the panel. This structure contains actuators,
process and sensors faults. To achieve this aim, we have designed the global automatic
structure faults that are appeared in PV installation. Finally, we presented all the simulation
results of the faults that we diagnosed and then we developed an automated fault diagnosis
structure appearing throughout the photovoltaic installation.

Effect of H2-plasma treatment on the spin-coated perovskite solar

cells
KADRI LaidABDERRAHMANE Abdelkader, KHIAT Abd Elmadjid , BENHARRAT

Lyes, GHOSH Paheli, ADNANE Mohamed, KRISHNAMURTHY Satheesh
Faculté des Sciences et de la Technologie, Département des Sciences et de la Technologie,
Université Ahmed Draia d’Adrar, Algeria

Corresponding author: kadrilaid@live.fr

Abstract: In this research, CH3NH3PbI3 perovskite thin films were grown using spin-coating
technique. We investigated the effect of hydrogen plasma cleaning on the CH3NH3PbI3
perovskite thin films grown on titanium dioxide (TiO2) deposited on fluorine doped tin oxide
(FTO)/glass (Si02) substrates. The plasma treatment significantly reduced organic residues and
contamination on the FTO surface. In addition, TiO2 blocking layer was significantly impacted
by cleaning process. We used X-ray diffraction analysis (XRD) to determine the
crystallographic structures, where results showed difference between perovskite thin films
deposited on substrate cleaned using standard method (chemical solutions-based cleaning
E GC§§§)eﬂaar$ly§8 _Osited on hydrogen plasma cleaned substrate (Figure 1). The effect of
7 “o'“ﬁZ—pla's'rﬁé"clé'amng Gy ot vskite thin films was due to the surface modification of TiO2/
"‘\° - FTOIdIsEnativaale. In, @3 lusion, the results obtained in our research indicate that the
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Structural, electronic and optical properties of AuBY2 (Y= Te, S,
Se) semiconductors : First-principles study

GAGUI Souheyla

Département des Sciences de la Matiére, Université Larbi Ben M’Hidi —Oum el bouaghi, Algérie
Corresponding author: souheyla_gagui@yahoo.fr

Abstract: The ground state, the structural, electronic and optical, properties of the chalcopyrite
semicondctors AuBY2 (Y= Te, S, Se) in the tetragonal phase have been studied using the full
potential linearized augmented plane wave (FP-LAPW) method. The exchange-correlation part
of the potential is treated within the Wuand Cohen generalized gradient approximation (WC-
GGA) applied for structural properties. Moreover, Tran and Blaha modified Becke-Johnson
(TB-mBJ) scheme is also applied for electronic and optical properties. From this study, Our the
calculated the lattice constants and the bulk moduli are quite consistent with the experimental
data and previous theoretical works. Also, it is found that these compounds are possess direct
band gaps and their obtained values are in good agreement with reported results. In addition,
the optical properties, real part of the dielectric function, the refractive index, the reflectivity
and the optical absorption coefficients are calculated from the imaginary part of the dielectric
function and are found to be compatible with the previous published experimental and
theoretical results. The absorption capability in the ultraviolet and a part of the visible range of
these compounds revealed the potential utilization of these materials in photovoltaic
applications.

A Complete Methodology for Sizing Stand-Alone
Photovoltaic/Wind Energy System with Storage in Algeria’s

Isolated Communities: An Optimized Techno-Economic Analysis

BOUZID Zakaria HALIMI Yasmine , GHELLAI Nassera

Materials and Renewable Energies Research Unit, Faculty of Sciences, University of Tlemcen,
Algeria

Corresponding author: bzd.zakaria@gmail.com

Abstract: Our study is based on the mathematical modelling of the various components of a
photovoltaic/wind hybrid system (PVWHS). After having developed our own methodology to
retrieve, generate, and process the necessary meteorological data from 24 regions extended all
over Algeria over a period of approxirnately 20 years. We took a particular interest in the
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DFT- Simulation based on different properties of gold clusters
Aun+1 (n =1-3)

MENACER Fatma BENTOUILA Omar, AIADI Kamal Eddine ,MAHTOUT Sofiane ,
LASMI Mustapha , DJAADI Soumaia, BENAIDA Meriem

Kasdi Merbah Ouargla,Algeria
Corresponding author: menacer.fatima@univ-ouargla.dz

Abstract: Noble metal nanoparticles are attracting a lot of research attention because of their
specific properties and their prospects for use in different fields of application such as,
photonics, health, energy, etc [1-5]. In practice, these properties is investigated experimentally
or theoretically by using different computational approaches in quantum mechanics and solid
state physics, like ab-initio calculation with the density functional theory. In this work, we have
systematically investigated the equilibrium geometry, electronic and magnetic properties of
Aun+1 clusters (n = 1-3) using the fundamentals density functional theory by generalized
gradient approximation (GGA) implemented in the SIESTA simulation package [6]. The
relative stability in terms of binding energies, HOMO-LUMO gaps, vertical ionization
potentials and electronic affinities for all pure structures were studied. The obtained results
show that the binding energies generally increase with increasing cluster size indicating that the
clusters continue to gain energy during the growth process. The evolution of the electronic
structure can also be examined by calculating the characteristics of the energy gap between the
high occupied molecular orbital (HOMO) and the lowest unoccupied molecular orbital
(LUMO).

1. Lin Lin, Jianfeng Lu, Density functional theory: Formulation and algorithms, In A
Mathematical Introduction to Electronic Structure Theory. Society for Industrial and Applied
Mathematics, 2019.

2.Y. Pifieiro, D. Buceta, J. Rivas and A. M. Lépez-Quintela, Metal Nanoparticles and Clusters,
Springer, 2018.

3. Baseggio, O.; Fronzoni, G.; Stener, M. A New Time Dependent Density Functional Algorithm
for Large Systems and Plasmons in Metal Clusters. J. Chem. Phys. 2015, 143, 024106.

4. Carvalho, F.S., Braga, J.P. DFT Study of Small Gold Clusters, Au n (2< n < 6): Stability and
Charge Distribution Using M08-SO Functional. Braz J Phys 48, 390-397 (2018).

5. Qiuying Du, Xue Wu, Pengju Wang, Di Wu, Linwei Sai, R. Bruce King, Sung Jin Park, and Jijun
Zhao, Structure Evolution of Transition Metal-doped Gold Clusters M@Au12 (M = 3d-5d):
Acrossthe Periodic Table, The Journal of Physical Chemistry C 2020 124 (13), 7449 7457
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Lignocellulosic fibers from cladodes of opuntia ficus indica
reinforced polylactic acid biocomposites

ALANE ArezkiZEMBOUAI Idris , BENHAMIDA Aida
Laboratoire des Matériaux Polymeres Avancés (LMPA), Université de Bejaia, 06000, Algeria
Corresponding author:arezkialane95@gmail.com

Abstract: With increasing environmental awareness and ecological risk, biocomposites have
gained more and more research attention, as they have the potential to be attractive than the
traditional petroleum-based composites, which often pose considerable problems with respect
to their reuse or recycling at the end of their usable lifetime, mainly because of the
nonbiodegradable fibers and matrixes[1]. This led to the development of green composites of
natural fibers and biopolymers. A new public awareness toward green composites has taken
place because of a variety of reasons including major oil crises due to the finite nature of fossil
resources, increase in the release of toxic gases into the atmosphere as a result of burning fossil
resources and a huge increase in the volume of composite waste [2]. Among the available
biopolymer, PLA (polylactide) is the only natural resource polymer produced at a large scale of
over 140,000 tonnes per year. Natural fibre reinforced PLA based biocomposites are widely
investigated by the polymer scientists in the last decade to compete with non renewable
petroleum based products. The type of fibre used plays an important role in fibre/matrix
adhesion and thereby affects the mechanical performance of the biocomposites [3]. This work
focuses on the further modification of alkaline pre-treated Opuntia ficus indica fibers (OFIF) by
using Trimethoxy-octadecyl-silanes (TMOS) and evaluates the effect of silanization on the
interaction and adhesion between OFIF and PLA as well as the characteristics of resulting
biocomposites. By using Fourier transform infrared, thermogravimetry and mechanical
property analysis, the contribution of TMOS modification to the enhancement on the interfacial
interaction and adhesion between fibers and PLA proved clearly. The results showed that
impact strength and Young's modulus of silanized OFIF biocomposites increased in
comparison to those of untreated fiber biocomposites. Similarly, thermal stability, resistance to
water absorption obtained biocomposites were improved
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Green synthesis and magnetic properties of NiO nanparticles using
Nigella Sativa seeds extract

MESSAI Youcef BEZZI Hamza , BOUARROUDJ Tayab

Departement of physics, Badji Mokhtar University, Laboratory for the Study of Surfaces and
Interfaces of Solid Matter , Annaba, ALGERIA.

Corresponding author: essai.youcef@ymail.com

Abstract: Nanotechnology has gained tremendous momentum in this fast evolving
technological age by generating a plethora of scientific concepts to compete with the everyday
difficulties of rising technology. Nanomaterials have piqued the attention of several scientific
and technical researchers due to their numerous uses and unique features. In the present work
we are reporting the synthesis of NiO nanoparticles using extract of Nigella Sativa seeds. The
production of the nanoparticles has been carried out at a variety of different pH values. FTIR,
XRD, and SEM were among the several analytical methods that were used in order to explore
the physico-chemical and structural features of these nano-objects. A special attention is paid
on the study of the magnetic properties of the nanoparticles produced using VSM analysis

Green synthesized NiO nanoparticles for non-enzymatic glucose
sensing

MESSAI Youcef BEZZI Hamza , BOUARROUDJ Tayab

Departement of physics, Badji Mokhtar University, Laboratory for the Study of Surfaces and
Interfaces of Solid Matter , Annaba, ALGERIA.

Corresponding author: essai.youcef@ymail.com

Abstract: Glucose is an important biomolecule for human bodys; it is extensively used in food
and beverages industry. Recently, glucose sensors have attracted research attention due to their
numerous applications, such as medical diagnosis, bioprocess and environment monitoring.
The development of accurate, reliable and low cost devices for glucose determination presents

el t topics in scientific research. In this work, NiO nanoparticles with 20 nm
/ o,magfzgs“‘ivere S‘{?lgﬁegyﬁlly/ *gbtained by a simple green synthesis route using nigella sativa seeds
,";o & ekc;tam'@ndawgrcafurthe?@ ‘d as a modifier on glassy carbon electrode for glucose sensing.
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The effect of Holes transport layer thickness on solar cell
performance based on CH3NH3PbI3

CHADEL Meryem CHADEL Asma, BOUCHIKHI Chaima , BENYOUCEF
Boumediene

University of Tlemcen, department of physics, Algeria
Corresponding author: ch_meriem_ph@yahoo.fr

Abstract: The perovskite solar cell is a technologies compelling on account of extremely low-
cost, ease of fabrication, and high device performance. This type of the solar cells has the
optical and electrical property to absorb not only the visible light spectrum but also the near-
infrared as well. In this study, we have used a simulation program called Solar cell capacitance
simulator one dimensional SCAPS-1D. The model of the perovskite solar cell introduces the
actual parameters values available from industrial data for the process of commercial cells for
analyzes the effect of the thicknesses on the performance of the solar cell. We studied the effect
of perovskite adsorption layer thickness wusing different structure = Au/HTL
/CH3NH3PbI3/ETL/SnO2/glass, where we present the effect of the holes transport layer (HTL)
(PEDQOT: PSS and Spiro-OMeTAD) on the cell performance. The highest performance reached
26.60%.

Study of the Low Frequency Influence on the Plasma Discharge

MESSAAD Hocine BENALLAL Rafik; STAMBOULI Arslane Boudghene , HANDOUZI
Sodfa , HENNANE Omar

Département de la formation préparatoire, Ecole Supérieure en Sciences Appliquées de Tlemcen ,
Algérie

Corresponding author: hocinemesad@yahoo.fr
Abstract: In this work, we have studied, the behaviors of a capacitive coupled plasma
discharge subjected to an RF signal composed of two frequencies associated with a voltage of

250 Volts applied on the powered electrode, by using PIC-MCC model: VRF=V0/2[cos(2mnfl
t+0) + cos(2xwtfth t)], with ﬂ1—54 24Mhz fl = 13.56Mhz, n=1, 2 or 3 The argon gas is under toa
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Light emitting diode based on the material InGaN
HAMIDA Zineb HAMDI Nour , TIBERMACINE Tawfik

science of materiel, University Mohamed Khider, BISKRA.
Corresponding author: hamida.zine@univ-biskra.dz

Abstract: Semiconductor alloys are materials that give the possibility to modulate the
amplitude of the gap and other physical parameters of the material in order to optimize and
expand their microelectronic and optoelectronic applications. Current technology is very
interested in this family of material, which is why alloy theory has become an important
research topic [1]. Currently the light-emitting diode is an increasingly important component
which is used in different fields such as lighting, TV screens, computer screens and decoration.
They can replace light sources conventional. They are considered as type of lighting in the solid
state, they have exceeded most traditional lighting technologies, also called cold lighting,
because the radiation of light does not usually accompanied by a release of heat. They are used
in many applications benefiting from a beautiful multi-color [2]. In the present work, we
studied and simulated a single quantum well light emitting diode based on the material InGaN
using the SILVACO-ATLAS software. This simulation allowed us to derive the characteristics
of the LED, and to determine the influence of temperature on the radiative recombination rates,
current-voltage characteristic (I-V), optical power-current characteristic (P-I), spectral power,
internal and external quantum efficiency. We have found that each time the temperature
increases the radiative recombination rate, electrical current and width of the spectra increases
and each time the temperature increases the light power and the efficiency decreases [1].

1. Hamida, Z., Hamdi, N.: Simulation des diodes ¢lectroluminescentes: (Effet de la température), master
memory, University Mohamed Khider, Biskra (2021).

2. Mansour, S.: Etude et simulation des caractéristiques électriques de diode électroluminescente (LED), master
memory, University Mohamed Khider, Biskra (2016).

First principle study of Ba0.75V0.25Se

NASRI DjaziaMONIR Mohammed El Amine , BALTACHE Hadj
Université de Mustapha Stambouli, Mascara , Algérie

Corresponding author: djazia.nasri@univ-mascara.dz

Abstract: The investigated structural, electronic and magnetic properties of the
! are investigated using the Full-Potential Linearized Augmented Plane
A o, . S“E eﬁeﬂﬁp"s‘z’yj?en@}q | within the framework of Density Functional Theory. The exchange
e s toloretatioh reaeTey. 15 ,
Cof:qypnoxmmm@e(@(ﬁéb@liﬁo

onic and magnetic properties of this compound. The structural
ty/ of the Ba0.75V0.25Se alloy in the ferromagnetic phase. The

fined throughout this approach by the generalized gradient
Perdew-Burke-Ernzerhof, the same approach is employed to

PW GGA-PBE, Half-metallic.
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Green synthesis of a 3D flower-like copper oxide nanostructure
using a coordination complex: Toward enhancing the photo-

degradation of hazardous dye crystal violet

TAFERGUENNIT Manel KICHOU Noura , HANK Zakia, TRARI Mohamed
Laboratoire d’Electrochimie-Corrosion, Métallurgie et Chimie Minérale, Faculté de Chimie, Alger,
Algérie

Corresponding author: maneltaferguennit@gmail.com

Abstract: In recent years, photocatalytic technology has shown great potential as a low-cost, environmentally-
friendly, and sustainable technology for waste water treatment. Various CuO nanomaterials of different sizes and
shapes have been previously evaluated for their photocatalytic activity and these include needles, rods, wires,
sheets, particles and flower-like nanostructures. So far, it has been reported that the nano-flower shape provides a
larger surface contact area between CuO flower like and neighboring molecules in comparison to conventional
particles, which can expose more photo-active sites and enhance the photocatalytic performance. Alternatively,
there has been an increasing interest in the use of copper-carboxylate complexes to prepare copper oxide
nanostructures by thermal decomposition. However, the major challenge with this method is the accurate control
of specific uniform morphologie for CuO. In this context, we successfully prepared a 3D nano-flower like copper
oxide via thermal decomposition of a copper-carboxylate complex, initially synthesized in aqueous solution. The
nanomaterial prepared in green conditions, was then tested as photocatalyst for the degradation of hazardous dye
crystal violet. The phase structure, thermal decomposition route and morphological property were investigated by
PXRD, TG-ATD and SEM analysis, respectively. The photocatalytic tests were carried out in the visible light and
the remaining concentration of crystal violet was determined using UV-Visible spectrophotometer. The results
showed a fast degradation of the dye, indicating the high efficiency of the prepared CuO nano-flower shaped
photocatalyst.

Characterization of hybrid biosiliceous iron modified Diatomite
modified with titanium dioxide as a catalyst in photocatalysis used

UV lamp

REZIG Walid

Département de Génie Chimique ; Université des Sciences et de la Technologie d’Oran Mohamed
Boudiaf USTO-MB , Oran , Algeria.

Corresponding author:walidrzg@gmail.com

Abstract: In this study, a composite made of titanium-modified ferric diatomite was characterized. Iron (III)
nitrate nanohydrate Fe(NO3)3.9H20 and titanium dioxide TiO2 degussa P25 deposition on raw diatomite
were used to modify the surface of the titanium-modified ferric diatomite, or "TDF." By using x-ray
fluorescence (XRF), scanning electron microscopy (SEM), thermogravimetric analysis (TGA), differential
scanning calorimetry (DSC), and UV-visible diffuse reflectance spectroscopy in the Fe(NO3)3.9H20
treatment, surface silica of diatomite and TiO2 degussa P25 were partially dissolved in the iron (III) nitrate
9H20. TDF has a surface area of 855 m2/g. For titanium produced ferric
e surface modification a gap band of Eg= 1.1 eV by UV-visible DRS
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The structural, electronic and optical properties of Ba2EuMoO6

LARBI RekiaSAHNOUN Omar, SAHNOUN Mohamed

LPQ3M Laboratory of Quantum Physics of Matter and Mathematical Modeling, University of
Mascara, Algeria

Corresponding author: rekia.larbi@univ-mascara.dz

Abstract: The combination of stability and energy efficiency has been elusive despite long
years of effort by scientists the world over [1]. For this perovskites material have drawn
significant attention in solar industry because they milk more electricity out of sunlight than do
the conventional crystalline silicon photovoltaic cells[2,3]. Here, We investigate the structural,
electronic, and optical properties of the double Perovskite Ba2EuMoQO6 using first-principles
calculations based on density functional theory (DFT), as well as the many-body perturbation
theory calculations[4,5]. The results from this report were consistent with the experimental
data. The optical bandgap was accurately estimated from the absorption spectra, and obtained
by solving the Bethe and Salpeter equation[6]. Metallic nature is shown in the spin up state,
while spin down state shows a direct gap of 2.17 eV. the compound is ferromagnetic and half
metallic in nature as deduced from spin polarized calculations. In addition, These results have
shown that properties suchas the structural stability, size of the and nature of the bandgap,
dielectric function, energy loss, and absorption coefficient of a material are the important
parameters which are used to predict a given material as good solar cell absorber.

1.M.A. Ali, T. Alshahrani, G. Murtaza, Mater. Sci. Semicond. Process. 127 (2021) 105728.

2. A .H. Reshak, RSC Adv. 4 (2014) 39565.

3. B. Kucukgok, Q. He, A. Carlson, A.G. Melton, I.T. Fergusonl, N. Lu, MRS Online Proc.
Libr.

1490 (2012) 112-117.

4.T. Toshiki, M. Ohtaki, K. Eguchi, H. Arai, J. Mater. Chem. 7 (1997) 85-90.

5. X.Zhang, Li-Dong Zhao, J. Mater. 1 (2015) 92-105.

Adaptive control of hydroelectric power system

FEZAZI Omar AYAD Ahmed Nour Elislam, MAROUF Mohamed Yasser, FEZAZI
Fatima

Université Dijillali Liabes Sidi Bel-Abbés, Algeria
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Energy management system for a microgrid based on renewable
energy

FEZAZI Omar AYAD Ahmed Nour Elislam
Université Dijillali Liabes Sidi Bel-Abbés, Algeria
Corresponding author:fezaziomarfz@gmail.com

Abstract: Due to pollution and the greenhouse effect the use of renewable energy is increasing,
this paper deals with the combination of several non-polluting energy sources such as PV,
Wind, and Fuel Cells, to generate the maximum power from different renewable energy the
ANFIS-based MPPT controller has been designed, under the various environmental condition,
vector control technique is used for controlling the DFIG trained by the wind turbine to
produces energy MatLab Simulink environmental is used to analyze the system.

Structural and optical characterizations of Cu (In, Al) Se2 films
growth by electrodeposition

BOUZEKRI Hanane BACHA Abdelkader
Departement of sience exactes and informatique ,University of Djelfa, Algeria
Corresponding author: bouzekrihanane55@gmail.com

Abstract: One of the main challenges of photovoltaic research is the development of devices
with lower cost and higher conversion efficiency. This goal can be achieved by using thin film
solar cells. The quaternary Cu(In,Al)Se2 under its chalcopyrite structure is one of the most
promising absorber materials for photovoltaic applications.In this work, two films of Cu(In,
Al)Se2 were deposited on tin-doped indium oxide (ITO) substrates by the electrodeposition
method.. We have studied the effect of the aluminum and indium molar ratio (x = [Al] / [In]) in
the starting solutions on the structural and optical properties of films using X-ray diffraction
and UV-visible spectrophotometry. The properties of the obtained Cu(In, Al) Se2 films are
suitable for the manufacture of the absorber layer of the solar cell.
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Radiative transfer calculation of Ar-Cu thermal plasmas

TAHIR Amina LIANI Bachir

Theorical Physics Laboratory: Departement of Physics, University Abou Bekr Belkhaid Tlemcen,
Algeria

Corresponding author: tahiramina9@gmail.com

Abstract: In the simulation of electrical arc, the representation of radiative contribution is
essential to provide a satisfactory description of the thermal behavior of the plasma. The
treatment of radiative transfer appears to be complicated due to its dependence on frequency
and temperature, and also on direction and position. To overcome these difficulties, we
simplify the problem by using the net emission coefficient method (NEC): we assume that the
plasma is homogeneous and isothermal, i.e., the properties of the plasma are the same at each
point. This hypothesis is especially verified in the core of the plasma, where the temperature
gradients are the lowest and the emissivity the highest [1]. On the other hand, the NEC is
unable to assess the absorption in the cold regions of the plasma or to estimate the radiative
flux. Under these conditions, a simplification of the spectral description is necessary to carry
out the calculation of the radiative fields, this relies on an accurate spectral definition which has
to consider atomic lines, and atomic continua mechanisms. The simplest approximation
consists in considering that the total spectrum can be divided into a limited number of intervals
in each, the plasma behaves like a gray body [2], which leads to the definition of mean
absorption coefficient (MAC). The results show the respective contributions of the spectral
slices in the total radiation of the plasma, which makes it possible to better understand the
phenomenon in each region of the plasma.

[1] Marie-Emilie Rouffet « Nouvelle méthode de diagnostic optique des plasmas thermiques :
Application aumélange argon-hydrogene-hélium », these de doctorat. Université de Toulouse
(2008)

[2] H Z Randrianandraina, Yann Cressault and A Gleizes J. Phys. D : Appl. Phys. 44 (2011)
194012
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Optical and electrical properties of Bi doped CuCo0204 thin films

KHARROUBI Abdelmalek BENRABAH Bedhiaf , KHIALI Aboulkacem , BENHEBAL
Hadj, SADOUKI Belal

Laboratory of Physical Engineering, Faculty of Mater Sciences, University of Tiaret, Algeria,
Corresponding author: abdelmalek.kharroubi@univ-tiaret.dz

Abstract: Thin layers of undoped and Bi-doped CuCo0204 (3 and 6%) were prepared using the
sol-gel based dip-coating technique. Optical and electrical properties of deposited materials
were characterized by UV-Vis and pico-ammeter spectroscopy(I-V). Analysis of optical
transmission spectra as a function of wavelength shows high transmittance in the visible light
range (T 75%~ 85% for undoped sample and Bi-doped CuCo0204. Bi-doped CuCo0204 at
different doping rates shows an increase in the bandgap. The lower bandgap energy increased
from 1.28 eV for pure CuCo0204 to 1.48 eV for Bi-doped 6% CuCo0204. This may be due to
lattice distortions caused by the introduction of zinc ions into the CuCo0204 matrix and the
formation of impurity energy levels (acceptor levels) in the bandgap. The results obtained show
a regular increase in the electrical conductivity of CuCo204 films as a function of Bi doping.
From the value of 1.3x103 for undoped CuC0204 to1.86x10-2 for 6% Bi doping.

Bi-objective approach for optimal allocation of photovoltaic power
system and DSTATCOM in distribution networks based modified
salp swarm algorithm

HARECHE Mohamed Lokmane LADJIC| Ahmed Amine

Department of Electrical Engineering, University of Science and Technology Houari Boumediene
Bab Ezzouar, Algiers, Algeria

Corresponding author: harechemohamedlokmane@gmail.com

Abstract: This paper proposes an optimal placement and sizing of photovoltaic (PV) power
system and Distribution Static Compensator (DSTATCOM) based Perturbation Weight Salp
Swarm Algorithm (PWSSA), as a recent and efficient optimization algorithm to solve the

C¢ uid mde~ location. Several objective functions are achieved: minimizing the power
orh)@s anciJ the- Voh;agé"ﬂ’gyal ion index (VDI). The essential components of distribution power

\0 sysfah!ha&er‘laiwnabde‘ledqg E 33 BUS have been considered for power flow (PF) analyses,
Cmeﬂ‘ée@vm‘ﬁ@1m1hﬂen rﬂe‘ od have been developed to solve PF issue. The simulation
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The High Frequency Influence in a Dual Frequency Signal Applied
to Plasma Discharge

HENNANE Omar STAMBOULI Arslane Boudghene , BENALLAL Rafik , MESSAAD
Hocine , HANDOUZ| Sodfa

URMER, Research unit for Materials and Renewable Energies-University of Tlemcen 13000,
Algeria.

Corresponding author: omar.paix@hotmail.fr

Abstract: This work shows the effect of the characteristic electrical asymmetry (EAE) on the
dual frequency capacitively coupled plasma discharge (DF-CCP). This study is carried out by
the particles in cell model taking into account Monte-Carlo collisions (PIC-MCC). The plasma
is generated from a pure argon gas at a pressure of 20 mTorr, between two non-identical
parallel electrodes. The left electrode is supplied by the fundamental frequency fL.=13.56 MHz
while the right electrode is supplied by the frequency “n. fLL “, where n varies from 2 to 5: VRF
= VL cos (2nfLt) + VH cos (2nnfLt+0) We observe in our simulation results that the influence
of the frequencies on the discharge depends on the choice of the couple frequencies. If his
harmonic is odd, the electrical asymmetry is significant else if the harmonic is even, then we
can see only the electrical asymmetry from the geometry reactor.

Key Words: Plasma discharges, particles in cell, electrical asymmetric effect.

Synthesis, characterization of a new material and application in
heterogeneous catalysis

SALHI Meryem RIDA Kamel
Department of Process Egineering, University of Jijel, Algeria.
Corresponding author:salhimeryem94@gmail.com

Abstract: Oxidation by Fenton reactions is a proven and economically feasible process for the
destruction of a variety of hazardous pollutants in wastewater. A family of minerals, the tribasic
copper chlorides (Cu2(OH)3Cl) have received more attention due to their rich crystal
morphologies and their rich applications especially in catalysis. The objective of this work is to

3 “o ca}aI F! ] The doped Cﬁ@(g} 3Cl1 material was prepared by simple co-precipitation under mild
e

rnacl R
CO £ou repﬂenosnaa zga S)quﬁn entally friendly raw materials. Then, it was characterized using
: M at 511 fe',rén‘% {%e 1 ues ray Eo der diffraction (XRD), Fourier transform infrared spectroscopy
~ ] ,'

.% t}' @ ogra'v1@e ic analysis (TGA). An azo dye was selected to study the
'-..?’»,& e? ec'tlveness “this {/ng_ [ {al. The experimental results indicate that the catalyst with a
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demonstrates a better removal efficiency of this dye.




Rashba Spin-Orbit Effect in [100] Grown GaAs/AlGaAs Double
Quantum Wells

MELAAB Loubna LAMARI Saadi
Ferhat Abbas University, Setif 1, Algeria
Corresponding author: melaab.loubna@gmail.com

Abstract: Several governments are presently concentrating on renewable energy. Solar energy
is a free and plentiful resource that may be employed in many different applications, most
notably solar distillation. Several variables affect how well a solar still performs. The
declination angle of the glass cover is one of the considerations. This final factor was the
subject of an experiment to demonstrate its impact on the still's output. At the same time and in
the same climatic conditions, several sun stills of (0.50 x 0.50 m) were tested at varied angles
of 10, 15, 20, 30 and 40°. According to the results, the equivalent results are 2.104, 2.236,
3.252,and 1.908 5 kg/m?2. day. Therefore, the optimal angle had a daily output of 3.252 kg/m2
and was at 30°.

Photocatalytic process for removal of pollutant from aqueous
solutions

MOKHBI Yasmina KORICHI Mourad

Univ. Ouargla, Fac. des Sciences Appliquées, Lab. Dynamique, Interactions et Réactivité des
Systemes, Ouargla, Algeria

Corresponding author: mokhbi26@gmail.com

Abstract: Heterogeneous photocatalysis is a rapidly developing process in environmental
engineering. This pollution control technique leaves laboratories and enters several sectors of
industrial activity, including water purification systems. The main advantages of this method
are: low cost, ease of initiating and stopping the reaction, low energy consumption, variety of
degradable pollutants and high efficiency of pollutant degradation. On the other hand, its
application is still limited to flow rates and low concentrations of effluents. Its principle is
based on the use of a semiconductor which, activated by photons of sufficient energy, degrades
the chemlcal molecules adsorbed on its surface. In this work, the objective is to experimentally

talytlc reactor for use in the fleld of wastewater treatment processes The




Optimization of the Target Material Choice for High Quality Laser
Protontherapy Dosimetry Deposition

BARA Djemai BOUMEDDINE Lydia , BENNACEUR-DOUMAZ Djamila
Center for the Development of Advanced Technologies, Algiers, Algeria
Corresponding author: dbara@cdta.dz

Abstract: A semi-analytical model consisting of three phases of laser matter interaction,
plasma creation, electron beam transport into target solid, and proton beam acceleration
including different physics phenomena, is established to optimize the protontherapy from laser-
matter interaction to tumor-dose delivery. This work was carried out in two stages; Firstly, a
Matlab code was developed to characterize the beam of protons coming from the rear face of
the target via the TNSA (Target Normal Sheath Acceleration) mechanism, by seeking the
energy, the number and the beam spot size of the accelerated protons. Secondly, the outputs of
this first modeling stage are included as inputs in a second Monte-Carlo simulation stage of
proton-induced interactions in living matter, using the open-source Gate code. Our aim is to get
a proton beam with good characteristics in terms of energy and their number “quasi mono-
energetic”, in order to ensure a good dose distribution in depth within the human body, in other
terms: the optimization of the dose depending on the TNSA parameters. The numerical
simulation of the energetic electrons effect, their divergence in the solid target and the target
material choice on the quality of proton beams were also analyzed. The research of a Spread
Out Bragg Peak (SOBP) that can scan human tumors of a certain width were realized, basing
on MC-Gate simulation of the proton beam interaction with a water phantom. In addition, the
same study is performed for different target materials, Al, Ti, Cu, Ni, Ar and Ta. The
numerical results show that the proton front energy-spectrum and dosimetry profiles are
significantly affected by the energetic electron proportion and target material. It is found that
proton energy profiles and dosimetry behaviors, present a good trend for the
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Substituent effects on the structural, optical and electronic

properties of naphthalene derivatives: A DFT study

BENALIA Amina BOUKAOUD Abdelali

Laboratory of Physics of Experimental techniques and its applications, University of Medea, Algeria
Corresponding author: benaliaamina96@gmail.com

Abstract: In order to investigate the effect of the substituents CH3, CO2, CO2CH3, COOH, and NH2 on
structural, optical and electronic properties of naphthalene derivatives, an important number of physical
parameters were calculated using density functional theory (DFT) calculations, with the B3LYP and B3LYP-
D3 methods, and 6-31G (d, p) basis sets. This work demonstrates that the structural properties can be
affected by the nature and also the position of substituents (o and 3 positions). The noticeable sensitivity for
the molecular geometries was observed in the band angles and bond length for all naphthalene derivatives.
Starting from the optimized structures the energy gaps were predicted, the most important effect was
observed for Naphthoate, with 3.49/3.19 eV for a and B positions, respectively. For all molecules, other
interesting parameters like binding energy and hardness for both o and [ positions were estimated. The
obtained results confirm the impact of CO2 on these properties. Also, the highest and the lowest value of
Electron Affinity and Electronegativity consecutively, were calculated for the same substituent (CO2) in both
o and [} positions, however, the ionization potential had no significant change. Finally, the UV-Vis, IR, and
RAMAN spectra of naphthalene and its derivatives have been simulated and interpreted providing an
important information about the influence of the substituents on the vibrational properties of the investigated
molecules.

Substituent effects on the structural, optical and electronic

properties of naphthalene derivatives: A DFT study
ZIDANI Ikram BENSAAD Zouaoui, ABID Hamza, HAFAIFA Ahmed
Applied Material laboratory (AML), Djillali Liabes University of Sidi Bel Abbes, Algeria
Corresponding author: zidaikram@gmail.com

Abstract: In order to investigate the effect of the substituents CH3, CO2, CO2CH3, COOH, and NH2 on
structural, optical and electronic properties of naphthalene derivatives, an important number of physical
parameters were calculated using density functional theory (DFT) calculations, with the B3LYP and B3LYP-
D3 methods, and 6-31G (d, p) basis sets. This work demonstrates that the structural properties can be
affected by the nature and also the position of substituents (a and 3 positions). The noticeable sensitivity for
the molecular geometries was observed in the band angles and bond length for all naphthalene derivatives.
Starting from the optimized structures the energy gaps were predicted, the most important effect was
observed for Naphthoate, with 3.49/3.19 eV for a and B positions, respectively. For all molecules, other
interesting parameters like binding energy and hardness for both o and [ positions were estimated. The
obtained results confirm the impact of CO2 on these properties. Also, the highest and the lowest value of
Electr i Electronegativity consecutively, were calculated for the same substituent (CO2) in both
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Structural, electronic and optical properties of AuBY2 (Y=Te, S,

Se) semiconductors : First-principles study
GAGUI Souheyla GHEMID Sebti, HADJOUDJA Bouzid , Hocine ERADJI, CHOUIAL

Baghdadi
Département des Sciences de la Matiére, Université Larbi Ben M’Hidi —Oum el bouaghi, Algérie

Corresponding author: souheyla_gagui@yahoo.fr

Abstract: The ground state, the structural, electronic and optical, properties of the chalcopyrite
semicondctors AuBY2 (Y= Te, S, Se) in the tetragonal phase have been studied using the full potential
linearized augmented plane wave (FP-LAPW) method. The exchange-correlation part of the potential is
treated within the Wuand Cohen generalized gradient approximation (WC-GGA) applied for structural
properties. Moreover, Tran and Blaha modified Becke-Johnson (TB-mBJ) scheme is also applied for
electronic and optical properties. From this study, Our the calculated the lattice constants and the bulk
moduli are quite consistent with the experimental data and previous theoretical works. Also, it is found that
these compounds are possess direct band gaps and their obtained values are in good agreement with reported
results. In addition, the optical properties, real part of the dielectric function, the refractive index, the
reflectivity and the optical absorption coefficients are calculated from the imaginary part of the dielectric
function and are found to be compatible with the previous published experimental and theoretical results.
The absorption capability in the ultraviolet and a part of the visible range of these compounds revealed the
potential utilization of these materials in photovoltaic applications.

Improvement of the photocatalytic degradation of methylene blue
using ZnO thin films by Cu doping and additional coupling with

Cu20

NOUASRIA Fatima Zohra SELLOUM Djamel, HENNI Abdellah, ABBA Alia Besma
Department of process engineering, University of Kasdi Merbah, Algeria.
Corresponding author: nouasria.fatimazohra@gmail.com

Abstract: Metal oxide semiconductors have shown significant promise for a variety of practical applications.
In particular, zno and cu2o have attracted the attention of researchers in various fields, as they are abundant
and cheap to manufacture, meet the requirements of clean renewable energy and cost-efficient fabrication,
and exhibit good optoelectronic properties. Recently, cu2o and zno have attracted interest in the development
of new technologies for wastewater treatment. Most studies refer to the use of cu2o and zno photocatalysts as
powder in the photocatalytic degradation of organic pollutants. However, the use of thin-film rather than
powdered photocatalysts is a convenient way to avoid the extra procedures related to the separation and
recovery processes from the reaction mixture. This study therefore focuses on the removal of methylene blue
(mb) dye by heterogeneous photocatalysis with the aim of extending the lifetime of the photogenerated
electron-hole pairs of the semiconductor zno by cu doping under uv light and coupling with cu2o0 under

an’;, films were prepared by the electrochemical method and characterized by scanning
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Magnetic and Photophysical properties of nd4f and 4141’
Heterobimetallic Complexes Involving Tetrathiafulvalene—Based
Ligand.

DOUIB HaietDOUIB Zoubir, GONZALEZ Jessica Flores, LEFEUVRE Bertrand,
DORCET Vincent, CADOR Olivier, POINTILLART Fabrice , GOUASMIA Abdelkrim.

Laboratory of Organic Materials and Heterochemistry (LMOH), Department of Material Sciences,
University Larbi Tebessi — Tebessa-, Tebessa, Algeria.

Corresponding author:haietdouib@gmail.com

Abstract: Lanthanides are the most used metal ions in the design of Single-Molecule Magnets
(SMMs) since few years [1] because they present slow magnetic relaxation, high magnetic
moment and strong magnetic anisotropy.[2] For both research fields, a challenge is to
understand how new physical properties emerge in materials and to combine a multi properties.
In this work, two kinds of heterobimetallic complexes with multichelating ligand will be
presented. The first one, heteroleptic 3d-4f dinuclear complexes of formula [MLn(hfac)5(L)]nO
MI) = Cd, Zn, Co, Mn, Ni and Ln(IlT) = Dy, Yb, Nd) . Their X-ray structures reveal that the
two coordination sites are occupied by one Ln (III) ion and one M (II) transition metal
respectively. The M (II) ions are coordinated to the benzoimidazolylpyridine (bzip) moiety in a
N204 coordination sphere, while the Ln (II) ions are coordinated to the 2, 6-di (pyrazol-1-yl)-
4- pyridine (dpp) moiety in a N30O6 surrounding. When Dy (III) and Yb(III) ions are used a
field-induced Single-Molecule Magnet (SMM) behavior and Near-InfraRed (NIR) emission are
respectively detected with magnetic and optical modulation depend the nature of the associated
divalent transition metal. The second one, heteroleptic 4f-4f” dinuclear complexes of formula
[Ln2-xLn’x(hfac)6(L)]0a(CH2CI2)*b(C6H14) and [Dyl.11Nd0.89(tta)3(hfac)3(L)]. The
coordination selectivity is based on the radius sizes i.e. the smallest lanthanide ion is mainly
linked to the bzip coordination site while the biggest lanthanide is coordinated to the dpp
coordination. Among the 4f-4f" series, SMM and NIR emission were studied. Ab initio
calculations were computed to rationalize the magnetic properties.

1. R. Sessoli, D. Gatteschi, A. Caneschi, M. Novak, M. Nature 1993, 365, 141

2. D. N. Woodruff, R. E. P. Winpenny, R. A. Layfield, Chem. Rev. 2013, 113, 5110.
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Predictions of the structural, electronic, mechanical and optical
properties of inorganic lead bromide perovskite RbPbBr3

BOURACHID ImadRACHED Youcef, TAIBI llies, RACHED Djamel , ABIDRI
Boualem

Magnetic Materials Laboratory, Faculty of Exact Sciences, Djillali Liabes University of Sidi Bel-
Abbes, Algeria.

Corresponding author: imadbourachid95@gmail.com

Abstract: Lead Halide Perovskites have attracted attention in recent years as a promising class
of solar-cell materials that shows high solar light-to-electricity conversion productivity with
low-cost and easy manufacturing method [1]. For this purpose, we have conducted a theoretical
works on the structural, electronic, mechanical and optical properties of inorganic lead bromide
Perovskite RbPbBr3. The calculations have performed using the full potential linearized
augmented plane waves (FP-LAPW) [2,3] method within GGA-PBE [4] formalism in ordered
to describe the exchange-correlation potential. The obtained results showed that the equilibrium
parameter values are in good agreement with the available results. For the mechanical
properties, the obtained values reveal that our RbPbBr3 compound are mechanically and
dynamically stable. For electronic properties, the band structures analysis indicate that our
compound process semiconductor behavior. The optical constants indicated that our compound
are promising semiconductor for optoelectronic applications and above a good candidate for
photovoltaic applications. For all properties, the obtained results are staying in good agreement
with experimental ones, and they are very close to theoretical values.

Site preference, magnetic, electronic and half-metallic properties of
full Heusler V2FeAs and V2FeSb alloy: A first-principles study

KHATIRI Mahdjouba FAID Fares , BENMAKHLOUF Abdenour, HANIFI Mebarki ,
BOUROUROU Yahia

Département des Sciences de la matiere, Faculté de Sciences, université de Laghouat.
Corresponding author: mahdjoubakhatiri96 @gmail.com

Abstract: In this work, a theoretical study was carried out on some physical properties of
Heusler V2FeZ alloys (Z = As, Sb) in two regular and inverse structures. This study carried out
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A roadmap for renewable energy sources, prospects of green
hydrogen in Algeria.

ZEGHLOUL Ammar ARABI Abderraouf, GHENDOUR Nabil , AZZI Abdelwahid

Laboratory of Multiphase Flows and Porous Media, University of Sciences and Technology Houari
Boumediene, Algiers, Algeria.

Corresponding author: ammar.zeghloul@g.enp.edu.dz

Abstract: The consumption of energy in industrialized countries is expanding by about 1% per
year, and in non-industrialized countries by 5% per year [1]. At this rate, existing oil and
natural gas reserves can cover consumption only for the coming 50 years for oil, and for the
upcoming 70 years for natural gas [2]. The production of hydrogen as a potential solution for
decarbonizing the energy supply has been under study since the early 1990s [3]. Hydrogen
opens up the possibility for Algeria to not only eco-carbonize its existing energy consumption
and provide a clean energy supply for everyone, but also to be an export of renewable energy.
One of Algeria's most promising initiatives is to develop an international production and export
pole in the hydrogen energy sector. In this regard, and in parallel with environmental
accountability issues, there has been a gradual growth in public consciousness over the past
decade. The strategic plan of the Ministry of Energy and Mines has a concrete goal of
achieving a 40% share of renewable energy in electric power generation by 2030 [2]. The
several upcoming developments are expected to give Algeria an important role in the
deployment of renewable energy systems Africa. In this paper, the current state of technology
regarding the hydrogen production pathways and renewable energy incorporation methods is
reviewed. It highlights the key techno-economic drivers for Algeria to successfully transition
and lead its own regional energy market.

[1] T. Muneer, M. Asif, and S. Munawwar, “Sustainable production of solar electricity with
particular reference to the Indian economy,” Renew. Sustain. Energy Rev., vol. 9, no. 5, pp. 444—
473, Oct. 2005, doi: 10.1016/J.RSER.2004.03.004.

[2] A. B. Stambouli, Z. Khiat, S. Flazi, and Y. Kitamura, “A review on the renewable energy
development in Algeria: Current perspective, energy scenario and sustainability issues,” Renew.
Sustain. Energy Rev., vol. 16, no. 7, pp. 4445-4460, Sep. 2012, doi: 10.1016/J.RSER.2012.04.031.

[3] D. Milani, A. Kiani, and R. McNaughton, “Renewable-powered hydrogen economy from
Australia’s perspective,” Int. J. Hydrogen Energy, vol. 45, no. 46, pp. 24125-24145, 2020, doi:
10.1016/j.ijhydene.2020.06.041.
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Structural electronic and optical properties of BxAll1-xSb an :ab
initio Study

BELOUFA Nabil
Laboratory of Micro and Nanophysics (LaMiN), Oran ENP, , Oran, Algeria
Corresponding author: beloufa.nabil@gmail.com

Abstract: The structural, electronic and optical properties of the of BxAll-xSb alloys have
been investigated by using the full-potential plane-wave FP-LAPW method as implemented in
the Wien2k code. The exchange-correlation (XC) energy of electrons was treated using the
Perdewe-Burke-Ernzerhof parametrization (PBE-GGA), and the Tran-Blaha modified Beck-
Johnson potential (TB-mBJ). The lattice constant and the bulk modulus have been calculated
and analyzed where a deviation from Végard's law is observed for both. The calculation of the
band structure of binary AISb shows that there is an indirect gap of 2.27 eV, while for the
BxAIl1-xSb compounds there are direct gaps with values of 1.91 eV, 1, 39 eV, 2.04 eV and
1.849 eV for x =0.25,0.5,0, 75 and 1, respectively. At ambient pressure, the refractive index
and the dielectric constant are in good agreement with the experimental results. The extinction
coefficient does not begin to increase until a threshold, which represents the optical gap. This
threshold is equal to 1.224 eV and it starts to increase to reach a maximum at an energy of
3.551 eV.

Ab initio study of the structural, electronic, elastic and
thermodynamic properties of chalcogenides AgSbX2 (X=Se,Te) in
B1 phase.

CHERRAD Djellal NEMLA Fatima
Département de physique, Faculté des Sciences, Université de Sétif 1, Algérie.
Corresponding author: djellal.cherrad@univ-setif.dz

Abstract: We study the structural, electronic and elastic properties of the ternary chalcogenides
AgSbX2 (X=Se,Te) for B1 phases, using full-potential linearized augmented plane wave (FP-
LAPW) as implemented in the WIEN2k code. The exchange correlation energy is calculated by

ig@g@lizede gk R t approximation (GGA). Results are given for the lattice parameters,
“Olﬁ\lik modiﬂh%ﬂ"dn*dim?"ﬁfé.é ¢ derivative. The band structure and the density of states were
,/'o\°lx"c'alclﬁét!éa%{@ﬁﬁ”@suifs.‘“@e. compared with previous available theoretical calculations and
u? { Cgﬁ%r&l:fﬁé‘n?a{f 8&(&?“&}?1‘8'%11§a§-‘ rmonic Debye model, in which the phononic effects are
'-._ :cg. M aégﬂéldéré?i’?g Eéiﬁf&feté the sfudly of the thermodynamic properties. The temperature effect on
"{?9,. thC Etﬁkméfp’déz?r&wri,ﬁi modulus, thermal expansion coefficient, specific heats and
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Robust Tuning Parameters of Pid-Pss Using Ga under Uncertainty
DERRAR Amina NACERI Abdelatif

Departement génié éléctrique, University SBA, country Aléria.

Corresponding author:amina.derrar@yahoo.com

Abstract: In this paper, we proposed an advanced optimization method was using aslruhonvry
algorithm  applied for robust tuning parameters of conventional power system stabilizer
realized on PID schemas (PSS-PID).this later is used as auxiliary of turbo generator excitation
system in order to damp electro mechanicals oscillations of the rotor and consequently improve
the stosikty of power system. Firstly we present the modeling and simulation of a conventional
power system stabilizer (PSS-PID) .then we used Genetic Algorithms technique to find the best
and the optimal tuning parameters of the conventional PSS-PID. Simulation results have
proved that genetic algorithms are powerful tools for optimizing the conventional PSS
parameters, and more robustness of the studied system type IEEE SMIB.

Theoretical prospecting of new materials for spintronics

KETEB Mohamed ZEMOULI, Mostefa BOUTALEB Habib, AMARA Kadda, AKIL
Zoheir, KADI Fatima, ELKEURTI Mohammed

Laboratoire d’études physico-chimiques: Département de physique- Faculté des Sciences,
Université Dr Moulay Tahar, Saida, Algeria

Corresponding author: drketebmohamed@gmail.com

Abstract: First principles calculations, based on the density functional theory (DFT), were
used to predict structural, elastic, electronic and magnetic properties of XBe304 (X=Li, Na,
and K) compounds. These calculations were performed by employing the Full-Potential
Linearized Augmented Plane Waves method (FP-LAPW) as implemented in Wien2k code. The
compounds are energetically stable in their ferromagnetic phase, while only LiBe304 and
NaBe304 are mechanically stable. Both stable ones are ductile and anisotropic. The electronic
tes ding the density of states and band structures indicate that these compounds
msb@h%ﬁeflzfﬁf fntafie, nture, with gap [half-metallic gap] of 7.73 eV [0.18 eV] and 5.57 eV
[Qgﬁ!ﬁy} ,ﬁ%r“IOJr]ﬁ‘qB’Géf ﬂ)‘ ) aBe304 compounds, respectively. The total magnetic moment is
cofé,@%]g kor }’Q@}lpewgmk 80 irming their half-metallicity. The estimated Curie temperatures
o Ma:ez;qre ,405,53(51111@,—@2@59 K fbr' iBe304 and NaBe304 compounds, respectively. The obtained
3 «3%’ ,.“ OEIPPe(Sue’ - S‘)Jﬂh) 7as IO@Eo spin-polarization and high Curie temperature, required in
‘e, “technologies for. fabrg:aﬁ materials for spintronic devices, make LiBe304 and NaBe304 as

en, odd.‘-ée.l@('i'aiw applications.
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Effect of Ni toward the optical and transport properties of the
spinel solid solution NixCul-xFe2(04 nanoparticles

ATTIA selma

Laboratory of Storage and Valorization of Renewable Energies, Faculty of Chemistry,
, Algiers, Algeria.

Corresponding author: elma.attial3@yahoo.com

Abstract: The solid solution NixCul-xFe204 (NFCO, x= 0, x=0. 2,.x=1) prepared by sol-gel
method after annealing at 800 °C crystallizes in a normal spinel structure. The structural,
magnetic, optical, electrochemical and electrical properties were investigated. The formation of
the tetragonal phase with a good crystallization quality and stoichiometric content were
confirmed by X-ray diffraction(XRD) (= 0 and 0.2) while a transition to cubic symmetry is
observed for the other compositions. Magnetic measurements reveal that saturation
magnetization value (Ms) increases as the amount of Ni in the structure increases whereas the
coercivity decreased. The transport properties are characteristic of n-type behavior where the
electrical conductivity decreases up to x = 0.4 and then increases above this value, and is
governed by the thermal emission over the inter -crystalline. The optical properties namely the
energy gap (Eg), reflection index (n), extinction coefficient (k), dielectric complex (g), optical
conductivity (copt), dissipation factor (tand) and relaxation time (t) were determined.

Examination the impact of addition titanate on the dielectric
permittivity of binary composite materials

CHIOUKH Labiba BOUZIT Nacerdine , DELFOUF Rabah

Scientific Instrumentation Laboratory LIS, Department of Electronics, Faculty of Technology,
University of Ferhat Abbas Sétif 1, Algeria

Corresponding author: labiba.chioukh@univ-setif.dz

Abstract: For decades, composite materials have been studied because of their importance in
various technologles particularly in microwaves systems, due to their electromagnetic wave
abs
R
o "o .-by 1@@1}1},&@13}{515% ﬁ‘}ilprac?efyz "on techniques. Our work is devoted to the study the complex
Copgrg}gtélénéy) ﬁe%mewlﬁy ite based on epoxy resin and titanate under the action of an
b ey ‘Ma t@eptqqn@g@ptgq]@,eéﬁegsmg % mMicrowave test bench. The composites are mixed at a room
~,‘f<°%> @g}pcrla)ture-mﬂl)ffe;ent oVO,LQ' fractions. where several samples of different thicknesses have
./’63 been_.c_a}r_r.l_e_c_l' out.to” 'sga-'zf & titanates influence on dielectric behavior in the X-band. Our

lﬁéasi&gnsntsewﬁ’g & acted using two devices (SWR meter and Mllhvoltmeter) then they are
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The infinite objective of researchers is to optimize the use of known
nd especially to be able to predict new materials on the other hand
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that the real part of permittivity rises with increasing titanate concentration. This study interest
lies on an application of these materials in microelectronics and particularly in
telecommunication components manufacturing.



SEM and AFM study of radiation damage induced by neutron
transmutation doping of silicon

OSMANI Nadjet
Nuclear Research Center of Birine, Algeria, Algeria
Corresponding author: osmaninadjet@yahoo.fr

Abstract: In this paper, the change in the morphology and the surface topology of CZ-Silicon
were study before and after irradiation at the Es-salam reactor. The morphology a property of
CZ-Si was analyzed by Scanning Electron Microscope (SEM) and the surface topology was
observed using Atomic Force Microscope AFM in contact mode. The results showed that
neutron irradiation introduces a rectilinear path of black spot defects in the surface of CZ-Si
material. The effect of isochronal annealing on the topological property was studied. We
employ a 3D AFM measurement technique to directly quantify the surface quality and estimate
the Root Mean Square OORMSO, the neutron irradiation has induced increase of the surface
roughness at higher fluence. The root mean square increases with the increase of the neutron
fluence and decreases with increasing of annealing temperature. This occurrence can be
correlated to the polite surface material. The results of these studies have known an essential
contribution to the understanding of silicon damage process by neutron irradiation.

Prediction of Half-metallicity in the New Heusler CsScN2 and
CsScO2 Compounds

MERRAD Amel RACHED Habib, BENICHOU Boucif, BOUCHENAFA Halima,
RACHED Ahmed Azzouz

Department of Physics, Hassiba Benbouali University of Chlef, Algeria

Corresponding author: a.merrad@univ-chlef.dz

Abstract: The purpose of this work is to further understand the structural, electronic, and
magnetic properties of the alkali-metal based Heusler alloys CsScX2 (with X = O and N) by
using the linearized augmented plane wave method (FP-LAPW) which is based on density
functional theory (DFT) and implemented in the WIEN2k code. The GGA approach was used

e relation potentials.The structural stabilities revealed that the L21 phase
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Investigation study of a small-scale parabolic trough collector
coupled with the Organic Rankine Cycle under the Algerian
climate

KAROUA Housseyn LECHEHEB Sabrina , LAISSAOUI Mohammed , BOUHALLASSA
Amar

Centre de Développement des Energies Renouvelables CDER, Alger, Algérie
Corresponding author: karoua.housseyn@gmail.com

Abstract: The power plants based on Parabolic trough collector (PTC) are the most renowned
solar concentrating technology worldwide). Generally, the PTCs are used in various
applications of medium and high-temperature levels as well as electric production. For this,
many studies examine their efficiency and production capacity to replace conventional
energies. Regarding the increase of the different PTC configurations thermal efficiency studies,
the reduction of the Levelized Cost of Electricity (LCOE) and the development of a small
compact designs are investigated. This study concerns a small-scale PTC coupled with an ORC
cycle (Turboden) to ensure the production of electricity. Furthermore, we take into account the
electricity bills of two different houses in Algerian’s areas; Tizi Ouzou and El-Oued, from
where we estimated the annual electrical power consumption and deduced the outlet power of
the ORC cycle. Based on the previous needed power, the solar field was sized to ensure the
proper operating of the considered system. The used tools are Excel for the calculation of the
ORC cycle and the GREENIUS software for the simulation and solar field sizing.
Consequently, the obtained result showed that the influence of the DNI on the produced power
using the PTC is noticeable: for example, during the spring equinox day, the installations
produced about 230, 185 [kW] for El Oued and Tizi Ouzou respectively.

Study Of The Dispersion Efficiency Of Kenics Type Static Mixers

BENABDELLAZIZ Ourdia KAMLA Youcef, KARAS Abdelkader

Laboratory of Rheology and Mechanics (LRM), Mechanical Engineering department, Faculty of
Technology, Hassiba BenBouali University of Chlef, Algeria

Corresponding author: o.benabdellaziz95@univ-chlef.dz

leﬁ‘aDc ”eﬂie ] «f the geometrical parameters of a KENICS static mixer was studied
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DFT theoretical investigations of t-conjugated molecules based on
thieophene and fullerene derivatives for organic photovoltaic cells

TAIBI Ilies BASSOU Ghaouti, GAFOUR Mohamed Hichem, BOURACHID Imad, SAIL
Karima

Laboratoire de Microcopie et Microanalyse et Science des Matériaux (L2MSM) : Departement de
physique, University Dijillali Liabes of Sidi Bel Abbes, Algeria.

Corresponding author:iliestaibi95@gmail.com

Abstract:  Materials based on m-conjugated organic molecules are increasingly attracting
attention for photovoltaic energy research fields. This interest due to their specific properties
such as low cost and easy elaboration. In this work, theoretical study by using the density
functional calculations (DFT) method were performed to investigate the electronic and optical
properties of fullerene C60 and a series of polythiophene (C4H4S)n. Thus, our aim is first, to
explore their electronic and spectroscopic properties on the basis of the DFT quantum chemical
calculations. Second, we are interested to elucidate the parameters that influence the
photovoltaic efficiency toward better understanding of the structure-property relationships. We
performed calculations using the B3LYP / 6-31G (d, p) base to obtain the most stable
optimized conformations using the GAUSSIAN 09-D program. The visualization of the
molecules after optimizing the geometry was carried out by the GaussView 06 program.
Minimal energy structures for each compound were obtained. For all compounds, the highest
occupied molecular orbitals (HOMOs), the lowest unoccupied molecular orbitals (LUMOs) and
the Gap energy were calculated and compared with literature. The results show the possibility
of controlling the optical and electronic properties of the donor material by playing on the
length of the polished chain. Molecular modeling by the DFT method may be an essential tool
for predicting the main parameters that control the performance of an organic solar cell, before
moving to synthesis.
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The characterization of date palm leaflet as renewable materials
for using as green materials in constructions

KETHIRI Mohamed Aymen BELDJANI Charafeddine , CHIKHI Mourad , BELGHAR
Noureddine , TEDESCHI Cristina, BOUTERA Yousra, MOMEN SAMI Mohammed
Saleh, CARANGI! Maria Cecilia

Laboratoire de Génie Energétique et Matériaux, LGEM, Université de Biskra, Algeria.
Corresponding author: aymen.kethiri@univ-biskra.dz

Abstract: The objective of this work is the characterization of the Date Palm Leaflets (DPL) as
a renewable material aims to better understand these components and better use it in its ideal
position. The present study examined the physical and chemical properties obtained using
Fourier Transform Infrared Spectroscopy (FTIR), X-ray Diffraction (XRD) and SEM/EDX.
Three types of Deglet Noor's from different region (Mekhadma, Bouchagroune and Lichana)
are used as study samples named S1, S2 and S3, respectively. The results of the XRD analysis
show that the crystalline levels are respectively S1 (42.9%), S2 (62.12%) and S3 (62.83%).
Note that the crystallite size results show that the change in region of collected DPL changed its
size dimensions as follows; S1 (2035.9 nm), S2 (2026.6 nm) and S3 (2035.9 nm), respectively.
The FTIR test showed the presence of cellulose, hemicelluloses and lignin in the three samples.

Anion exchange, x-ray diffraction, infrared spectroscopy of a novel
layered double hydroxide

BOUDJENANE Fatima Zohra BAHMANI Abdellah, BOURAHLA Nassima , CHOUAIH
Abdelkader, BOUKABCHA Nouredine

Laboratory Of Technology And Solid Properties (LTPS), Abdelhamid Ibn Badis University Of
Mostaganem, Algeria

Corresponding author: yossra.fatima@gmail.com

Abstract: The minerals most commonly used are those made of clay. Among these materials,
the anionic clays have drawn the most attention because of their properties. They now make up
a family of materials with a very diverse range of applications and press chemical bonds that

u? Ofeﬁ%@%%@&ﬁ@f@l@@%ﬁﬁés‘ ¢onditions on the structural and textural characteristics, as well as
_g are ﬁar‘ﬁgﬁj egc@ﬁgﬂé%soﬁ ths DH products, utilizing distinct molecules: NaVO3, Na2S203,
'%,.,‘ O%}M@/Iog/ ©2~4QI31&0 'Ngt / H25S04, and K2S04 that were examined and characterized by X-
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Application of the MPPT Control in the photovoltaic system of the
Oued Elkebrit-Souk Ahras-

BOUMOUS Zouhir BOUMOUS Samira , DIEGHADER Yacine, BENAOUDJ Mahdi
LEER Laboratory, Electrical engineering department, Souk Ahras university, Algeria
Corresponding author: zohir.boumous@univ-soukahras.dz

Abstract: In order for photovoltaic systems to operate at peak power points according to their
characteristics, there are specific control laws that meet this need. This command is called in
the documentation "Maximum Power Point Tracking" “MPPT”. The principle of these controls
is to look for the maximum power point while keeping a good match between the transmitter
and its load to ensure maximum power transmission. There are many MPPT control methods
and techniques available in the literature, including three classic methods: Perturbe and
Observe (P&O), Conductance Incrementation (IncCon) and Hill Climbing.Currently there are
methods based on artificial intelligence namely: fuzzy logic, and neural network and genetic
algorithms. this control technique was implemented in the simulation of the photovoltaic power
plant of Oued ElKebrit located in the city of Souk Ahras ' North east of Algeria ', the simulation
results were presented and discussed.

Influence of photovoltaic panel manufacturing material on plant
efficiency

BOUMOUS SamiraBOUMOUS Zouhir, DJIEGHADER Yacine , LATRECHE Samia ,
NOURI Hamou

LEER Laboratory, Electrical engineering department, Souk Ahras university, Algeria
Corresponding author: samira.boumous@univ-soukahras.dz

Abstract: The basic material currently used in the manufacture of photovoltaic panels is
silicon. This substance is found in very large quantities on our planet because it constitutes
about 28% of the Earth's crust. In fact, it is found mainly in the form of silicon dioxide, the
main component of sand. It is therefore abundant and inexpensive. there are photovoltaic cells
sl 08 AN
7 orﬁbilaracterlstlcs to. tﬂé’gbo voltaic system in terms of view, efficiency, cost and production
"'\° “migiods eDuattonhé techﬂ@é of new materials, cadmium telluride (Cd Te), gallium arsenide
‘. ) COf(fGﬁAs)? dnd Bprahtemdm di séléniure (CIS) have made it possible to obtain solar cells
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line, polycrystalline or amorphous silicon. each type of material offers

in this study, a simulation of a photovoltaic power plant was
stem software by studying the influence of the material used in
Itaic panels on the efficiency of the plant, a comparative study was



Al Doped TiO2 thin films prepared by sol-gel method for
waveguiding applications

BOUDIAR MeriemHANINI Faouzi , SOUFI Djihene , BRAKTIA Dhikra , LEMITA
Roumaissa, BOUABELLOU Abderrahmane , TAABOUCHE Adel , BOUACHIBA
Yacine

Applied and Theoretical Physics Laboratory,University of Larbi Tébessi-Tébessa, Tébessa, Algeria.
Corresponding author:mmeriemboudiarm@gmail.com

Abstract: In this work, we present the preliminary results about the preparation of sol-gel Al:
TiO2 thin films prepared on glass substrates and particularly the study of their waveguiding
properties. Optical properties of TiO2 thin films are investigated for different doping (0, 3 and
7% wt.). The obtained films are transparent in the visible range and opaque in the UV region.
The band gap energy increases from 3.55 to 3.63. Waveguiding properties are studied using M-
lines spectroscopy. The best results indicate that our films are monomodes (for both TE and
TM polarizations) at 632.8 nm addition, the analysis by (M-Lines) also helped us to extract
values for the refractive indices (n(TE) & n(TM)) of these films, which is between 1.8140 and
2.4034 for TM mode, and between 1.8908 and 2.0508 for TE mode.

Experimental study of dried loquat under vacuum and indirect
solar dryers in semi-arid regions of Algeria

KHERCHOUCHE Hemza LAHBARI Miloud 2, RAHAL Samir
Department of Mechanical Engineering, University of Batna 2, Algeria.
Corresponding author: h.kherchouche@univ-batna2.dz

Abstract: The existing solar energy in semi-arid regions is a non-polluting economical and
viable source used in several fields such as drying. This work studied the importance of using
an indirect solar dryer, which was made inside the Laboratory of study of Industrial Energy
Systems (LESEI), university of Batna 2. Comparing the results with the use of vacuum dryer,
to evaluate drying parameters of a local loquat variety. Tests were conducted under several
r greflp'g NSy < ifi Qns as follows. First, in solar dryer at natural and forced air convection.
orf“gecond e VaeuuﬂP’ iehwunder temperature of 50° C with three different air vacuum pressure

ldﬁdlélmné()omdl 60 c ; ). The values of Pro-vitamin A (PA) varied from 82.2 to 110.7
w CO f@(g/’IOGgQ!WRﬂﬁedhgﬁfetromc acity (CR) varied from 47%to 81%. Comparison of these two
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nd calculated results shows that vacuum drying is the very fast
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Validation by Simulation and Experimental Dosimetry
Measurement of the CLCCT’s Linac Irradiation Head in Small
Field Radiotherapy

TADJOURI Younes BARA Djemai, OUABRI Khedidja, DAHI El Hadj
Département de physique des rayonnements, USTHB, Algiers, Algeria
Corresponding author:tadjouriyounes7@gmail.com

Abstract: The X-ray small fields are a novels radiotherapy beams that are designed for very
small sensitive tumor sizes treatment, which located for example in the brain, lungs or heart.
They can minimize the exposure of healthy tissue to the risk of toxicity, thus ensuring an
accurate conformation of radiation dosimetry to tumor volume. This study reports the small
field dosimetry measurement results and the validation of a Monte Carlo (MC) model of the
CLCCT’s LINAC. The Varian TrueBeam Linac measurement system produces a 6 MV
flattening filter (WFF) X-ray beam and consists of a phantom (1D cubic), at 10 cm depth of
measurement and 100 cm source surface distance (SSD). The geometric field sizes ranging
from 1x1 to 3x3cm jaws defined and the machinespecific reference field size was 10x10 cm.
Three types of detectors were used in this work, the PTW Semiflex0.125cc, the PinPoint3D
ionization chamber and the EDGE (Sun Nuclear) detector. The detector orientation with respect
to the central axis of the beam was set following the guidelines in the IAEAAAPM TRS-4832
code of practice. X-ray small-field beam dosimetry profiles and the yield at depth were also
measured using three types of detectors (EDGE diode, PinPoint3D ionization chambers and
Semiflex0.125cc). Output factors of fields ranging from 1x1 to 10x10 cm2 were measured.
Output correction factors k of the Edge detector for a DSP=100cm and DSA were calculated
for validate the measurements with respect to the MC-Gate simulation. This comparative study
made it possible to successfully describe the variation of the measured dose as a function of the
depth and the size of the field. The terrain profile 3x3cm? shows a good agreement between the
results of the MC calculations and the measurements made with the 0.34 cm EDGE penumbral
diode and ionization chambers PinPoint 3D, Semiflex 0.125 penumbra 0.43, 0.53 cm. This is
beneficial for the performance of the treatment in radiotherapy based on mini-beams. On the
other hand, the profile of the field 1cm revealed a shift of about 0.29 penumbra between the
results of the MC calculations and the measurements made with the EDGE diode, a penumbra
detuning of 0.36 for the case of a PinPoint 3D and it goes to 0.40 penumbra for the case of the
Semiflex chamber 0.125. Finally, the validation of the clinical conditions of the various
ituting the CLCCT’s TrueBeamSTx irradiation head was successfully carried
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SrTi03-0 synthesis, characterization and application in
photodegradation

MERRAD Samiya ABBAS Moussa , BRAHIMI Razika, TRARI Mohamed

Laboratory of Soft Technologies and Biodiversity, Faculty of Sciences, University M’hamed
Bougara of Boumerdes, Algeria.

Corresponding author: s.merrad@univ-boumerdes.dz

Abstract: The perovskite SrTiO3-5, synthesized by nitrate route, was identified by X-ray
diffraction. The SEM analysis was used to visualize the catalyst morphology. A band gap
of 3.32 eV was determined from the diffuse reflectance spectroscopy. The n-type semi-
conductivity was demonstrated from the capacitance measurement with a flat band
potential (Efb) of - 0.31 VSCE. The conduction band (-0.60 VSCE) and the valence band
(+2.72 VSCE) permit to generate the radicals O2e- and e¢OH respectively. The photo-
catalytic efficiency of SrTiO3-5 was tested by the Chloro-Tetracycline and Congo Red
oxidation under UV light.

Removal of cationic dye from aqueous solution by Fenton’s
oxidation

ZAMOUCHE Meriem BOULEDJEMER Iheb Nour Elhak, FILALI Oumaima, MAZOUZ
Safa

Department of Environmental Engineering /Laboratoire de recherche sur le Médicament et le
Développement Durable (ReMeDD), University of Salah BOUBNIDER Constantine 3, Algeria

Corresponding author: meriem.zamouche@univ-constantine3.dz

Abstract: In this work, the oxidative degradation of a cationic dye, Crystal Violet (CV) in
aqueous solution by Fenton’s (Fe24+/H202) process was investigated. Since, the degradation of
the dye by Fenton’s oxidation process can be affected by different operating parameters; the
oxidation process in batch reactor has been conducted by considering several operating
conditions such as: Fe2+ and H202 concentrations and initial pH of solution. The experimental
results obtained show that the optimal conditions for degradation of 99.99% of Cristal Violet

were determined as a Concentration of the oxidant [H202] and catalyst [Fe2+] about 3.133mM
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The influence of powdering the plant on structural and
photocatalytic activity of nanomaterial synthesized by Green
method

AIT OUMERACI Mohamed Tarek BERRAMA, TIZI Hayet, SAHOUI Feriel, KADMI
Yassine

Laboratory of Industrial Process engineering sciences, University of Sciences and Technology
Houari Boumediene, Algiers, Algeria.

Corresponding author: m.aitoumeraci@gmail.com

Abstract: Nanomaterials have large -scale applications and have been an important subject in
the fields of basic and applied sciences. In the recent years, there has been great attention to
nano-sizes semiconductors because of their new properties that have Optoelectronics
applications. These nanoparticles have excellent chemical and thermal stability. Various
approaches for the preparation of ZnO-NPS have been developed, such as sol-gel,
hydrothermal and precipitation methods. Biosynthesis provides nanoparticles of sizes and
morphology better defined in relation to other physicochemical methods. Zinc oxide
nanoparticles (ZnO-NPs) were synthesized by ecological method from rosemary (Rosmarinus
Officinalis). Using the aqueous extract and a zinc salt (zinc sulfate) as a precursor. Two
methods of extraction were realized, using the plant as it is and on the other hand the crushed
plant (powder). The synthesized nanoparticles have been characterized by spectroscopy (UV-
VIS), Fourier transform infrared (FT-IR) spectroscopy and X-ray diffraction analysis (XRD).
The formation of zinc oxide nanoparticles was confirmed by XRD, the results revealed the
formation of the hexagonal wurtzite structure with the average size (34) nm. UV-Vis spectra
showed typical absorption peaks around 375 nm, and this because of their great energy of
excitement at room temperature. The ability of ZnO-NPs to degrade a pollutant has been
evaluated in photodegradation tests. The degradation yield for a period of 3 h is relatively large,
it exceeds 96% by using the plant. The tests have shown that the degradation yield decreases by
using the nanomaterial synthesis with the powder.

..........

le supeneure de o-"a'
- ’9/

st !mernat:onal 4"'-
Coference on Renewable




Development and characterization of a new material from an algal
biomass - application to the removal of Methylene Blue-

FEDDAL Imene MAHROUG Meriem , MIMANNE Goussem , TALEB Safia
Abdel Hamid Ibn Badis University of Mostaganem, Algeria
Corresponding author: fimene22@hotmail.com

Abstract: Water is a precious element essential to life, this natural resource covers three
quarters of our planet, with only 0.014% of fresh water. Indeed, water has a fundamental role in
many fields such as drinking water treatment, agriculture, industry, electricity production and
domestic uses. Water is becoming increasingly scarce and its quality is deteriorating due to
pollution. Currently, activated carbon is the most commonly used, activated carbons are
defined as highly porous carbonaceous materials that have a large specific surface area with
high porosity, hence the exceptional adsorption properties. Agricultural wastes attract the
attention of green chemists for their great availability. This study was devoted to the
valorisation of the Mediterranean seaweed known as Ulva lactuca or sea lettuce (green algae).
The aim of this study is to prepare and characterize calcined activated carbon based on
seaweed.and then the application to the adsorption of a cationic dye Methylene Blue present in
industrial effluents. Finally we can conclude that our new material is a real competitor for the
commercial activated carbon and that the mode of activation is very effective with a removal
rate of about 90%.

Optical energy splitter based on photonic crystal fibers

DEBBAL Mohammed BOUREGAA Mouweffeq , CHIKH-BLED Hicham , OUADAH
Mohammed Chamse Eddine , CHIKH-BLED Mohammed El Kebir

University of Belhadj BOUCHAIB, Ain-Temouchent, Algeria
Corresponding author:debbal.mohammed@gmail.com

Abstract: Optical fiber has become the most widely used transmission medium for high speed
applications. However, the standard fiber has several limitations such as chromatic dispersion

These FMAS consist of a periodic arrangement of air channels parallel to the direction of

.........

have made it possible to integrate these fibers in several fields

w gnsors, etc. A new generation of fiber is being imagined with the
Maf%ufn ISt BRI HeRr lros‘;e than conventional fibers. We carried out a purely theoretical
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Integrating of useful substances material in renewable energy
development from the Algerian Sahara: a review of potentialities

AMEUR-ZAIMECHE Ouafi KECHICHED Rabah

Laboratoire des Réservoirs Souterrains: Pétroliers, Gaziers et Aquiféres, Université Kasdi Merbah
Ouargla., Algérie.

Corresponding author: ouafigeology@gmail.com

Abstract: Algeria, the largest country in Africa in term of surface, yields an important potential to be
one of major solar energy countries. The northern Sahara is not only characterized by a high sunshine,
but also contains various useful substances including the necessary raw materials which can further
support the production of solar panels and the storage of energy. The present study aims at synthesizing
the main useful substance existing in northern Sahara of Algeria, and emphasizing their characteristics
and resources distribution in the studied area. The Algerian desert's sand dunes alone cover more than
500,000 km2 representing a quarter of Algeria’s area. For instance, the Grand- Erg-Oriental, with an
approximate area of 120,000 km2, consists in a large reservoir of natural sand dunes contain fluvial and
aeolian deposits [1,2] originated from various geological sources. The sand material was proved
essential for multiple uses in engineering, chemistry, physics, environment and biology fields.
Moreover, sand is rich in quartz (silicon dioxide) that extensively used in in the glass industries and in
manufacturing solar cells [1,2]. In recent years, many studies [3.4,5] have revealed that sand from
different locations (Ouargla, El Oued, and Bechar) yields SiO2 contents varying from 72 to 98 %. The
large resources of pure sand can represent a local low-cost raw material in the production of solar cells.
The natural brines in Algerian Sahara are extremely saturated and considered as complex solutions
containing one of important sources of strategic minerals such as lithium in salt lakes. They can be
classified among the most important renewable natural resources, due of their large areas, especially in
southern Algeria which hosts many saline chotts [6,7]. According to Zatout et al. [8], the Merouane and
Melghir chotts display a surface up to 1840 km?2. In these chotts, brines can contain up to 66 mg (L-1)
of lithium. These potentialities of lithium present a significant key in the fabrication of Li-ion batteries
representing till up to date the major energy storage solution in off-grid renewable energy [9]. Gypsum
soils are widely found in arid and semi-arid areas in the worldwide. Algeria witnessed approximately
7966.3 km?2 representing 12.2% of the world's gypsum soils [10] with a content of (CaS0o42H20) than
can reach 70% [11]. The integration of the gypsum in traditional construction habitat lies within the
energy conservation techniques as this material can allow a climatic adaptation in harsh climates as in
the Saharan regions. According to Fezzai et al. [12], the energy behavior of these buildings is suitable to
hot and arid climates and allows the reduction of energy consumption as well as limiting greenhouse gas
emissions (Energy savings in buildings) together with a comfort conditions where the difference
between outside and inside temperatures can reach up to 10 °c [13]. Therefore, for an efficient energy
saving in buildings, the local materials with high thermal inertia in the development of urban fabrics
should be used in the Saharan environment. This study highlights the potential of the local useful
materials that can be used for a best energy transition basically for the production of solar panels and Li-
batteries in addition to the saving energy methods. A multidisciplinary research program is highly
recommended to Valorlze these local capacities of the useful substances to move some of the renewable
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Biopiles microbienne a base de microalgues une application
pertinente des énergies renouvelable

RAHMANI Abdellatif TLILI Salah, DUAFER Lahcene , ZERROUKI Djamal
Departement, Genie des procedés University, of Ouargla Algeria.
Corresponding author:dr.rahmani.univ.ouargla@gmail.com

Abstract: In this paper, we evaluated the efficiency of electricity production from fuel cells
microbial. The cell has three parallel electrodes, the aluminum plate as the anode is halfway
between the two cathodes, the distance between each electrode is 3 cm. The anode is immersed
in urban wastewater with microalgae Chlorella (pyrenoidosa). The cathodines are immersed in
sewage. The submerged part of the electrodes was 6cmx2.5cmx0.1cm with a submerged area of
90cm?2. This experimental installation allowed us to produce electricity through biofilms with
Electrical activity EA, which are bacterial unions, have the ability to exchange Electrons from
their metabolism with solid conductive surfaces for electrodes. Cell: the maximum voltage is
0.61 volts, the maximum current is 19.83 mA and the maximum power is 12.09 mW. can
provide this results Evidence for the implementation of a complete process for wastewater
treatment and electricity production.

Comparative analysis of the chemical synthesis of rare earth
Cerium doped cobalt ferrite nanoparticles

DAHA Rania BOULOUEDNINE Manel, KHIAT Abdelmajid

Ecole Nationale Supérieure des Mines et Mettalurgie ENSMM- L3M Annaba ,Algeria
Corresponding author: rania.daha@ensmm-annaba.dz

Abstract: Using two different chemical processes, Co-precipitation and the sol-gel technique,
doped cobalt ferrite nanoparticles are synthesized. Structural, micro structural and elementary
properties of the obtained samples are checked by X-ray diffraction and Scanning Electron
microscopy (SEM). Thermal analysis of the powders was investigated using simultaneous

(g;(},@;;gl O ial scannlng calorimetry and thermo gravimetric analysis).
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Solving a Nonhomogeneous Multi-Pantograph Equations using the
Adomian Decomposition Method

SEBBAGH Hafidha DERHAB Mohammed , ABDELLAOUI Ghouti
Higher school in applied sciences, Tlemcen, Algeria
Corresponding author:sebbagh.hafidha@gmail.com

Abstract: The multi-pantograph is a kind of a pantograph, it is an apparatus mounted on the
roof of an electric train, tram or electric bus to collect power through contact with an overhead
line. By contrast, battery electric buses and trains are charged at charging stations. The
pantograph is a common type of current collector; typically, a single or double wire is used,
with the return current running through the rails. The nonhomogeneous multi-pantograph
equation arises in the problem of analyzing the dynamics of an overhead current collection
system for an electric locomotive (see [3]), electrodynamics (see [2]) and engineering
applications (see [1]). In this work we use the Adomian decomposition method to find an
approximate solution for a nonhomogeneous multi-pantograph equation. The convergence of
the approach for this equation is established. We also give some examples and numerical
results to illustrate our results.

1. Derfel, G, Grabner, P. J and Tichy, R. F., On the asymptotic behavior of the zeros of the solutions of a
functional-differential equation with rescaling, Operator Theory: Advances and Applications, 263 (2018),

2. Dehghan, M and. Shakeri, F, the use of the decomposition procedure of Adomian for solving a delay
differential equation arising in electrodynamics, Phys. Scr. 78 (2008).

3. Ockendon, J. R and Tayler, A. B, The dynamics of a current collection system for an electric
locomotive Proc. R. Soc. Lond. A, 322 (1971).




Structural, Electronic And Magnetic Properties Of Diluted
Magnetic Semi-Conductor

CHAHED Faiza DJOUDI Lakhdar, BOUCHAREF Mohamed
Material Sciences Department,Scienceand Technology Faculty, Tissemsilt University, Algeria
Corresponding author: faizachahed22 @gmail.com

Abstract: This work studies the structural, electronic and magnetic properties of material Zn1-
xXTMxS(TM = Cr,and x= 0.25, 0.125, 0.0625) in the phase Wurtzite. We work on the semi-
conductor composed (ZnN) of calculation of the first principal based on using the Density
Functional Theory (DFT) by using the method of the Full-Potential Augmented Plane Wave
(FP-LAPW),and the Local Spin Density Approximation(LSDA) implemented in Wien2K[1]
code ,to determine the exchange-correlation potential. We analyzed the dependence of
structural parameters with concentrations x=0,25, x=0.125 and x=0.0625.0ur calculations
verify the half-metallic ferromagnetic behavior with spin polarization of 100% at the Fermi
level. All compounds having large HM gap in their electronic structures appear to be leading
candidates as half-metallic ferromagnetic materials for spintronic applications.

High photocatalytic efficiency of a natural hematite for
pharmaceutical products degradation

DADOU Salima BERRAMA Tarek, BERIBER Assia , ZEKKAOUI! Chemseddine ,
DOUFENE Nassim

Laboratory of Industrial Process Engineering Sciences, University of Science and Technology
Houari Boumediene, Alger, Algeria

Corresponding author: salima.dadou@yahoo.fr

Abstract: This study is part of the depollution of water, it aimed to examine the photocatalytic

degradation of the antibiotic ciprofloxacin in aqueous solution, in the presence of a natural iron

oxide (hematite) and the hydrogen peroxide (H202). Natural hematite has been activated by

artificial ultraviolet (UVC) irradiation. In order to optimize the photocatalytic parameters, a

screent ique, by the fractional factorial plan, makes it possible to plan the tests. The
eneu »
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leg{gang re the concentration of ciprofloxacin (CIP), the concentration of

HE}Q@M ]@‘?r%(?%n%ﬁ hemd% \ (0-Fe203), the pH and the temperature of the solution. The
CO@@@G@@FPR@F@W%HI’L ) employed to model a second-order response surface. The
b ey Ma:@ffeqts gﬁ{@?IEMW] 0l Fe O3 concentration and temperature on the degradation efficiency
~,‘f<°%> .. Oyas eypluated, 6“ he) ratef oﬁﬁ radation increases as a function of [H202]. Hydrogen peroxide
.’7@7} ___________ 'of electron-hole pairs by trapping electrons from the conduction
g egémagleggamlnﬁ/ﬁl@ﬂ( degradatlon reduction rate is 91.9%, is obtained in test No 18, under
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Study of the half-metallic behavior in SrMnO3 perovskite by ab

initio DFT calculations

RAMDANE Ouahiba LABIDI Malika, LABIDI Salima, BOUOUDINA Mohamed
Department of Physics, Faculty of Sciences, Badji Mokhtar University, Annaba, Algeria.
Corresponding author: ouahiba.ramdane@univ-annaba.org

Abstract: Nowadays, perovskite-based materials (PBMs) have attracted great attention because it was reported
that films from PSCs were successfully recycled and retain their main crystal structure. PBMs offer wide range of
applications such as spintronics, photovoltaics, LEDs, solar cells, magnetic memories, and multiferroics. In the
present research, in-depth computational study by employing ab-initio calculations has been carried out to
investigate the structural, electronic, and magnetic properties of SrMnO3 compound using the full potential
linearized augmented plane wave (FPLAPW) based on density functional theory (DFT) implemented in the
Wien2k code. The exchange-correlation potential is treated by the generalized gradient approximation GGA-08.
The SrMnO3 perovskite crystallize into a cubic structure with an experimental lattice parameter a=3.86A°. The
total energy (Etot), lattice constants (a), bulk modulus (B) and its pressure derivative (B’), total and partial density
of states (TDOS, PDOS), the electronic band structure, and the total and partial magnetic moments MT (uB), MSr
(uB), MMn (uB), MO (uB) are computed and discussed. The ferromagnetic and non-magnetic phases of StMnO3
have been examined and the obtained results confirm the stability of the ferromagnetic state. Furthermore,
SrMnO3 is found to exhibit a half-metal character with interesting thermometric characteristics. The obtained
results demonstrate the potential use of StMnO3 compound in spintronics-/energy- based devices.

Laser-induced plasma parameters dependent of laser pulse

number for vanadium dioxide smart thin films deposition

LAFANE Slimane DIF Yacine, ABDELLI-MESSACI Samira

Division des Milieux lonisés et Lasers, Centre de Développement des Technologies Avancées,
Algiers, Algeria

Corresponding author: slafane@cdta.dz

Abstract: Thin films of vanadium dioxide (VO2) have been considered of great interest due to their exceptional
semiconductor to metal phase transition characteristic for high potential smart applications. Laser-induced plasma
has widely used to deposit vanadium dioxide thin films. Oxygen pressure, laser fluence, target to substrate
distance, and substrate temperature are parameters that has been used to tune films properties. The laser pulses
number used for the deposition is a parameter that was generally ignored. In this contribution, we analyzed the
effect of the laser number pulses on the species emission intensity, the electronic density and temperature of
vanadium oxide plasma at different laser fluences. The analysis was done using optical emission spectroscopy
technique. We found that the plasma temperature is a more sensitive parameter to the laser pulses number.
Consequently, we have defined ablation time intervals for which the plasma parameters remain constant during the
deposition time. This will ensure the growth of homogeneous thin films with desired and precisely controlled
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Computational Fluid Dynamic Simulation of Micro-combustion for
Thermo-photovoltaic Devices

Lina CHOUICHI MANSOURI Zakaria, AZZOUZ Salaheddine
Higher School of Industrial Technologies, Department of Engineering, Annaba, Algeria
Corresponding author: l.chouichi@esti-annaba.dz

Abstract: In modern life, portable electric energy needs, for future, have increased with the
ongoing technological development. The traditional batteries are no longer able to satisfy and
fill these future needs regarding their disadvantages, such as their limited energy densities and
heavier weight. Micro-thermophotovoltaic (MTPV) systems have been presented as suitable
solution. The MPTV devices are smaller, and provide tiny and powerful energy. The system
consists on transforming the chemical energy emitted by the micro-combustion of gaseous fuel
to thermal energy, and then to electrical energy by heat radiation. The present investigation
introduces a novel micro-combustor for MTPV application. The micro-combustor is a modified
version of the conventional backward step design and features an additional aft-body to create a
trapped vortex. This design is inspired from the propulsion and power combustion systems and
its suitability for micro-scale application will be assessed using computational fluid dynamics
in this study. The investigations are carried out under laminar flow regime, conjugated heat
transfer, premixed hydrogen-air, lean combustion with @ = 0.8 and various inflow velocities.
The results indicate that the trapped vortex design is very suitable for micro-combustor
application since it enhances the flame stability and removes the flame blowout compared to
the conventional design. The twin vortices formed in the cavity and downstream the aft-body
are responsible of increasing the combustion intensity as the inflow speed increases.
Consequently, both the conductive and radiative heat transfers are intensified through the
bottom wall, which is very beneficial to MTPV systems.
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The energy strategy in Algeria: Policy and obstacles to an energy
transition, Case of the future Annaba metropolis

NOUI Nassira KORCHI Meriem, ROUAG SAFFIDINE Djamila

Badji Mokhtar University/ Architecture Department, Annaba/ Energy & Environment Lab, UC3/
Algeria

Corresponding author: novisben.noui67@gmail.com

Abstract: Optimal energy management is an increasingly important consideration for all
segments of the economy at the global, national and local levels. The International Energy
Agency (IEA) approximates at 1.5% the annual increase of global energy demand by 2030.
According to these estimations, energy demand in 2030 would be twice that of 2008. Energy
consumption is strongly dominated by fossil fuels, which represent 80% of primary energy
sources. However, such unrenewable sources are unevenly distributed and their production is
well known for being responsible for about two thirds of greenhouse gas emissions. Around
the world, policymakers agree that efficient energy management would be beneficial in several
ways. From a financial perspective, better energy management saves money, while from an
environmental perspective; renewable energy remains an alternative option to fossil fuel use.
The actual recourse to fossil energy is at the origin of both economical and environmental .The
energy crisis generating hence several questioning around matters such as of how to meet to the
growing energy demand and in the meantime intervene upon climate change variation.
Pragmatically, the issue is to identify obstacles that may hinder energy transition and then put
forward strategies that may possibly boost it., Upon this basis, the authors' proposal aims to
discuss the case of Annaba through its new city project "Draa Erich" which is sustainable
according to its actor EPIC. How to progress towards an energy transition strategy with a
pragmatic approach, considering that the building sector is the most energy-intensive and
budgetary? What are the obstacles?
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Existence of solutions for hybrid fractional differential equation
model of the thermostat with hybrid boundary conditions

SOUDANI Leyla AMARA Abdelkader
Departement of Mathematics , University of Kasdi Merbah Ouargla, Algeria.
Corresponding author:soudanileyla301@gmail.com

Abstract: The theory of fracttional differential equations plays an important role in the
modeling of many processes physical, technological and biological. In recent years, a great
attention has been focused on the study of the existence and uniqueness of solutions for the
fractional differential equation. Fractional differential equations are considered a generalization
classical differential equations. The main objective to study the existene of solutions for a
probleme hybrid fractional differential equation model of the thermostat in banach space
c([0,1], x). Where we used fractional derivation in the caputo sense. The results obtained are
based on the techniques of fixes point. We consider the hybrid differential equation of
fractional With the three point hybrid boundary conditions Where and  is the fractional
derivative of caputo . The functions are continuous . We start with present the necessary
concepts of fractional derivation and preliminaries, then we presnte existence result of solution
for fractional system. For this we used the nonlinear alternative of schaefer’s fixed point and
we finish with result ( the fractional hybrid problem (1)—(2) has a solution in [0,1] ).

Biosensors based on nanomaterials for the electrochemical
determination of lead ions

MENAA Sabah ACHI Fethi

Department of process engineering, faculty of applied sciences, University of Ouargla, Algerie.
Laboratory of vaporization and promotion Saharan resources (VPRS).

Corresponding author:sabahmenaall@gmail.com

Abstract: Heavy metal ions are highly toxic to human health. Furthermore, at trace levels, their
toxicity actions are irreversible and harmful. determining them is critical, particularly in
Electrochemlcal blosensors are a very useful tool for monitoring these
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A new ceramic material's morphological study PZT
KSOURI Ahlem MEKLID Abdelhek, NECIRA Zelikha

Applied Chemistry Laboratory, Mohamed Kheider University of Biskra, Algeria
Corresponding author: ahlem.ksouri@univ-biskra.dz

Abstract: The main objective of this work is about synthesis, structural and physical
characterization of a new ceramic material PZT of perovskite structure ABO3 with substitution
in the site A and B which was carried out in order to ameliorate its physical properties. The
samples selected for this study were prepared by the method of synthesis in a solid way. A
thermal treatment was applied to these compositions at different temperatures: 1100 °C, 1150
°C, 1180 °C and 1190 °C successively in order to optimize the sintering temperature where the
density of ceramics is at maximum (near theoretical density) and therefore the product is better
physical quality. Different techniques of characterization were used such as scanning electron
microscopy (SEM), X-ray diffraction (XRD) analysis and IR.

Theoretical study of thulium-doped optical fiber laser (TDFL)

ZITOUNI Ikram BOUANANE Rabah, BENTOUILA Omar , Kamal Eddine

Laboratoire de Développement des Energies Nouvelles et Renouvelables en Zones Aride,
Université de Ouargla, Algeria

Corresponding author: z.ikram30@gmail.com

Abstract: The researchers were able to doped the glass fibers with some rare earth element
ions such as Tm+3 to obtain high gain amplifiers, these fibers were not only used in amplifiers
but were also used to be used as an active media for the production of optical fiber lasers., such
as the thulium-doped optical fiber laser (TDFL). In this work, we study the spectroscopically of
the thulium laser in glass and take the thulium-doped optical fiber laser (TDFL) as an example,
on which we evaluate our study, through the numerical solution of the descriptive differential
equations to enumerate the energetic levels of the thulium ion using the Matlab program, to
extract the required results. We proposed a simplified three-level model of the thulium laser

and through it we numerically solve the equations for the time change of the population in

S, ridbee pil ce pump. The obtained results were also compared with previous
'“ffleoretlcal and experfﬁl@n results. The results of this study were good, which encourages a

£ g mZ)fé B&)‘[hfﬁéy%ﬁ&/ tak;’ Mo account the various phenomena affecting the operation of the
Coflglgglrsce on Renewable

‘Materiais and Energaes ?
Oct 26-27.2022 .

-~ e .
-

i
A

:

%
°’»
.'. "aa TN Lo




Physical properties of the new MAX phases Mnn+1SiCn: ab-initio
calculations

KERAMSI FouadMEBREK Moued, BEZZERGA Djamel

Département de Physique, Institut des Sciences de la Nature et de Vie & Sciences Exactes (SNV-
SE), Universite” Ahmed ZABANA de Relizane, Algeria

Corresponding author: keramsifouad@gmail.com

Abstract: In this work, we have studied the structural, electronic, elastic, and thermodynamic
properties of the new Max phase’s class MnSiC2, Mn3SiC2 and Mn4SiC3 using the linearly
augmented plane wave method based on density functional theory. The exchange-correlation
potential is treated with the local density approximation LSDA. The formation energies
calculated for all compounds showed that these compounds are thermodynamically stable. We
found that the ferromagnetic configuration is more stable than the non-magnetic one, at their
lattice parameters for all three compounds. Cohesive energy confirms the structural stability of
all structures. The total magnetic moment increases with an increasing value of n. The band
structure indicates that the three materials are electrically conductive. For the density of state,
we see that there is no gap for these three materials; they exhibit a metallic nature which results
from the fact that the Mn-3d states are dominant at the Fermi level. The peak of hybridization
of the Mn-3d, and C-2p states leads to a strong covalent bond than that between the Mn-3d
and Si-3p states in the low energy domain. 3p electrons in silicon elements can effectively alter
the covalence and iconicity of bonds that govern compressibility, ductility, and even
superconducting properties.
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Investigation of temperature-dependent electrical properties in
Cu2SnS3 by Hall effect measurements

MAHDADI Rania BOULOUFA Abdesselam , BEN AYADI Zouhaier
Electronics Department, Faculty of Technology, Ferhat Abbas Sétif-1 University, Algeria
Corresponding author: abdeslam_bouloufa@yahoo.fr

Abstract: The Cu2SnS3 (CTS) single crystal was prepared by melt growth method heating in
the stoichiometric mixture of Cu, Sn and S. The elements were sealed in evacuated quartz
ampoules to a pressure about 10-6 Torr. The ampoule was Inserted into a Carbolite tubular
furnace. Initially it was heated from room temperature to 1100 °C in three steps with different
rates, at a rate of 0.5, 0.5 and 2 °C/h. The molten mixture was kept at this temperature for 24 h.
It was later cooled at a rate of 0.5 °C/h up to 1000 °C. The ingots were annealed at this
temperature for 12 h. then at 0.5C/h to 600 °C. The cooling rate from 600 to 300 °C was 0.5
°C/h. The furnace was then turned off and the ingot cooled down to room temperature.
Electrical parameters were carried out by Hall Effect measurements. The p-type material was
observed. At room temperature, carrier concentration (p), conductivity (o), mobility (O) and
bandgap energy were 9.55 x 1014 cm-3, 1.94 x10-1 Q-1cm-1, 1.27x103 cm2/Vs and 0.92 eV,
respectively. Measurements at low temperatures (80 K — 300 K) were carried out. Activation
energy and thermal impurity-to-valence band activation energy of 163 meV in range
temperature (120 K — 133 K) and 105 meV (230 K — 264 K) were determined from Arrhenius
plot of In (0) and In(p) versus 1/T respectively. The observed scattering mechanisms in are
attributed to ionized impurities and acoustic phonons at low and high temperatures,

respectively

Effect of the hybrid nanofluid (Ag-CuQ/water) on the heat
transfer characteristics by natural convection in a square cavity:
numerical study

BENDERRADJI Razik BRAHIMI Meryem ,, KHALFALLAH Fares

Department of Physics, Faculty of Sciences, University of M'sila,Laboratory of Renewable Energy
lopment (LERDD), University of Constantine 1, Algeria.
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Microstructural and Morphological study of Ti/TiN/TiAIN Thin

Layers Deposited by PVD Magnetron Sputtering

BENZOUID Hichem BOUDEBANE Said, BIN NAYAN Nafarizal

Laboratory of metallurgy and materials engineering, University of Badji Mokhtar (UBMA), Annaba,
Algeria
Corresponding author: hichembenz25@gmail.com

Abstract: In this study Ti/TiN/TiAIN thin layers were deposited on silicon substrate by rf/dc
magnetron co-sputtering. The effect of nitrogen flow rate on microstructural and morphological
Ti/TiN/T1AIN coatings was investigated. The structural and morphological analyses performed
by using X-ray diffraction, field emission scanning electron microscopy (FE-SEM) and atomic
force microscope (AFM) techniques showed that the coatings have a crystalline structure,
consisted of fcc (Ti,Al)N phase. The orientation of the coatings depends on the N2 gas flow
rate. The (111) (200) and (220) planes of TiAIN thin films were found with different nitrogen
flow rates. At N2 flow rate of 10 sccm, the preferred orientation plane is (220) and the coatings
deposited with N2 flow rates of 20 and 30 sccm show the (200) preferred orientation. The films
thickness decreased from 770 nm to 347 nm upon increasing the nitrogen gas flow rate, and the
surface morphology of the coating changes from pyramid-like grains with pores to become
dense and smooth. The average roughness, RMS roughness and average grain size decrease
with increasing of nitrogen flow rate. The wettability characteristic of the coatings was assessed
using contact angle measurements. The results revealed that the Ti/TiN/TiAIN thin layers
exhibit hydrophobic behavior. Coating deposited with high N2 flow rate (30 sccm) shows low
hydrophobicity

Experimental Investigation of a Solar Hydrogen Production

System Through the PEM Electrolyzer

KOUACHE Ahmed Zouhir DJAFOUR Ahmed , GOUGUI Abdelmoumen, BENZAOUI
Khaled

Faculté des Sciences Appliquées, Laboratoire LAGE, Univ Ouargla, ALGERIA

Corresponding author: kouache.ahmed@univ-ouargla.dz

Abstract: In recent decades the search for novel fuels to replace fossil fuels has increased.

Hydrogen fuel has attracted much attention among these fuels due to its advantages. It can be
generated from different raw materials using numerous resources, especially water electrolysis
and natural gas reforming. However, water electrolysis integrated with renewable power
sources is the cleanest method to produce hydrogen and reduce greenhouse gases. Therefore,

A e Qe the experimental analysis of solar hydrogen production through the
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Structural, Stabilities and Energetic properties of Silver clusters: A

DFT Study

MEDAKENE Amel BENTOUILA Omar, AIADI Kamal Eddine, BENAIDA Meriem
Department of physics, University Kasdi Marbeh Ouargla, Ouargla 30000, Algeria.,
Corresponding author: am.medakene@gmail.com

Abstract: The study of nanoclusters of different materials has become the topic of research is
both physics and chemistry during the last four decades, because of their size-dependent
evolution of unique electronic properties and practical applications in many different fields
from catalysts to optics. Their unusual physical properties such as structural, electronic, and
magnetic are not well understood and they are still the subjects of intense research. An
understanding of the formation mechanism of small clusters would help to identify efficient
routes to their synthesis and identification. Here, we study the geometrical structures, relative
stabilities, and electronic properties of silver clusters (n=2-7) using the first-principles
pseudopotential simulated annealing within the generalized gradient approximation (GGA) of
density functional theory (DFT) implemented in the SIESTA program. By considering a large
number of structures for each cluster size, the lowest-energy isomers are determined. The
growth pattern behaviors and relative stabilities are analyzed from the binding energies,
second-order difference of energies, and HOMO-LUMO energy gaps. Finally, we discuss the
results that we found to be consistent with the results of other work.

Optimization of Hybrid Photovoltaic/Wind Turbine System

including Battery Storage

TADJINE Katia REKIOUA Djamila, SERIR Chafiaa, BENSMAIL Samia
Laboratoire de Technologie Industrielle et de I'lnformation (LTIl), Faculté de Technologie,
Université de Bejaia, Algeria

Corresponding author: katiatadjine@gmail.com

Abstract: This paper discusses the modeling, design, and optimization of a photovoltaic/wind
turbine/batteries system. Tests are carried out in Bejaia (Algeria), where the solar and wind
energies are highly exploitable due to their geographical location. The design of the studied
system uses the total incident energy approach to define the size of the photovoltaic and wind
generators. The different energy sources are connected to the DC bus via converters to enhance
the maximization whatever the weather conditions. Three MPPT methods (Perturb & Observ
P&O, Incremental Conductance IncCond, and Fuzzy Logic Controller FLC) are used to
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Structural and optical properties of perovskite nanomaterials

BELALEM Abdelkader Khalil KHIAT Abdelmadjid, ZERDALI Mokhtar

Laboratoire de Microscopie Electronique & Sciences des Matériaux, Université des Sciences et de
Technologie d’Oran (USTQO), BP 1505, El M’Naouer, Algeria

Corresponding author:belalemkhalilou@gmail.com

Abstract: With the fast economic growth accompanied by the large demands of industry
activities, scientist this past few years have starts many researches on multiferroic
nanomaterials because of its several properties. Bismuth ferrite BiFeO3 has been found to have
a ferroelectric phase transition at high Curie temperature (TC =1103 K, BFO becomes the most
promising and widely known multiferroic material. In addition to its multiferroic character,
nanostructured BFO shows intriguing physio-chemical behavior, such as enhanced
photocatalytic and photovoltaic properties that may not be found in the bulk counterpart. The
field and temperature dependent magnetization measurements exhibited significant difference
between the magnetic properties of the bulk materials and their corresponding nanoparticles. In
this work, BiFe(1-x)SnxO3 thin films where x=0, 0.02 and 0.05 , were prepared by a sol gel
method and deposited using Spin Coating. The purpose of this work was to see the influence of
Sn substitution on structural, microstructural and optical properties of BFO doped Sn. X-ray
diffraction pattern confirms the incorporation of Sn2+ ions in BiFeO3 lattice, with small traces
of secondary phases of SnO2 and Bi2Fe4Q9. It confirms also that pure BiFeO3 thin films have
a single-phase rhombohedral symmetry with R-3m space group and shows the development of
this structure from R-3m to R3m while doping BiFeO3 with Sn atoms with the different
proportions of institutions. The optical properties show that the band gap varied for the BiFeO3
pure from 2.22 to 2.40eV for BFO doped Sn 2%. This material can be used for photocatalytic
applications, and photovoltaic applications.
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Hydrogen storage properties of intermetallic-hydrides obtained
from firstprinciples calculations

ZIANI Hamza GUEDDIM Ahmed
Materials Science and Informatics Laboratory, Faculty of Science, University of Djelfa, Algeria
Corresponding author: hamza_zianil991@yahoo.com

Abstract: Hydrogen storage is regarded as an effective route for new and renewable energy. Its
high energy per mass ratio favors its applications in various fields and advanced technologies.
There are two modes for physically storing hydrogen : as a gas under high pressure or as a
liquid at cryogenic temperature. Both modes request costly and high energy, which is
especially a disadvantage when it comes to a mobile storage. Nevertheless, other ways have
been reported namely storing hydrogen within solids. MgXH3 (X=Co,Ni) systems stand as
promising materials for solid-state hydrogen storage. The present work deals with the
structural, formation energy, elastic properties and stability along with the gravimetric density
and desorption temperature of the materials of interest using first-principles calculations. These
calculations give a formation energy of -69.55 kJ/mol.H2, -13.25 kJ/mol.H2, respectively for
MgCoH3 and MgNiH3. The lattice parameters are found to be respectively 3.30 and 3.35 A.
Besides, the elastic constants C11, C12 and C44 have been determined as well as the bulk
modulus and the shear modulus. Furthermore, the gravimetric density is found to be 3.50 wt %
and 3.51wt % respectively. The desorption temperature is determined as equal to 532.1 and
101.3K, respectively. The information derived from the present study shows that MgCoH3
could be used efficiently for hydrogen storage applications.
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The electronic and optical properties of double perovskite
Ca2MnlrO6

TOUAIBIA Ilham CHEMAM Faigal
University of Tebessa, Algeria
Corresponding author: touaibia.ilham@gmail.com

Abstract: The main objective of this work is to investigate the electronic and optical properties
of double perovskite Ca2MnlrO6. The calculations were carried out using the full potential
linearized augmented plane wave (FP-LAPW) within density functional theory (DFT) .The
exchange-correlation potential is treated within the generalized gradient approximation (GGA),
including the spin-orbit coupling(SOC). The structural optimization showed that Ca2MnIrO6
exhibits a monoclinic structure (space group P21/c),with an antiferromagnetic coupling. The
absorption coefficient, optical conductivity, and reflectivity are calculated in an attempt to
understand the optical response of this double perovskite. The results of GGA and GGA+SO
predict the half-metallic characteristics of this material. The strong absorption by this material
may suggest the potential application in optoelectronic devices.

A parametric study of a small Darreuis vertical axis wind turbine
using Qblade

ZEREG Alaeddine LEBAAL Nadhir, AKSAS Mounir, BAHLOUL Derradji,
LAGHROUCHE Salah

Departement of Physics, University of Batna 1, Algeria.
Corresponding author: alaeddine.zereg@univ-batna.dz

Abstract: Wind energy is perceived to have significant promise as a clean and practical source
of renewable energy and as a crucial component in lowering harmful carbon dioxide emissions.
The two main categories of modern wind turbines are horizontal axis wind turbines and vertical
axis wind turbines. In effect, there has been a surge in interest in lift-type vertical axis wind
turbines (vawt), especially for both large-scale offshore wind energy production and small-
scale urban devices. This type of wind turbine is among the most typically studied vertical axis
wind tu i

using experimental or numerical approaches One of the most popular numerical
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Hybrid fuzzy sliding mode control of the power generated by wind
energy conversion system (WECS) based of a doubly fed induction
generator (DFIG

BENSAADIA Labib ROUABHI Riyadh, KHODJA Djalaleddine, HERIZI Abdelghafour

Department of Electrical Engineering, Faculty of Technology / LGE Research Laboratory,
Mohamed Boudiaf University of M’sila, Algeria

Corresponding author: labib.bensaadia@univ-msila.dz

Abstract: In this work is developed a hybrid algorithm enter two control techniques namely:
sliding mode and fuzzy logic to keep instantaneous, independent, accurate and continuous
control of active and reactive power generated by WECS based on a DFIG and improve the
tracking qualities with zero static error and ensure robustness with a guarantee stability. This
allowed obtaining a high efficiency and an optimal production quality. In the first part we
presented the individual modeling of the wind chain that is composed of a DFIG driven by a
turbine with variable blade pitch to control the energy capture of the wind during its low and
high speeds. This machine is coupled directly to the grid through the stator and driven by the
rotor magnitudes through two bi-directional PWM converters. The main function of these
converters is the connection of the wind generator to the grid in two different ways: one on the
grid side converter that will allow the DC bus control and improve the power factor on the grid
side; the other on the rotor side converter that will allow the control and optimization of the
energy flow generated by the stator of our system. To do this, we will develop the hybrid fuzzy
sliding control based on estimated gains and fuzzy controllers to eliminate the phenomenon of
chattering the disadvantage of the sliding control, and converge these errors to zero and thus
ensure the stability of the system the disadvantage of the fuzzy logic control.
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Effects of suprathermal electrons in TNSA regime of laser proton
beams acceleration on dosimetry distribution

LEKCIR Fathia BARA Djemai, BENNACEUR-DOUMAZ Djamila
Department of Radiation Physics, USDB-1, BP 270 Route Soum@a, Blida, Algeria
Corresponding author: lekcirfathia84@gmail.com

Abstract: In this work, we are interested in the high-energy laser plasma acceleration. Bundles
of protons accelerated to energy in a range of (60 to 250) MeV, by the TNSA (Target Normal
Sheath Acceleration) mechanism in vacuum at the rear face of a solid target (of different
materials & thicknesses), irradiated by CPA-laser pulses (10-500 fs of duration, IL=1018-
1022W/cm2 of intensity and OL=0.8um of wavelength). In this regime, an ETNSA electric
field due to charge separation is created, eventually, the protons are accelerated by this field in
the direction normal to the target. These beams having good characteristics making it possible
to ensure an equivalent dosimetric distribution for each case of organ at treat. The question that
arises is how to determine a tumor volume, in fact, how we can obtain a good Spread-Out
Bragg Peak “SOBP” equivalent to a tumor to be treated according to the TNSA parameters in
the presence of suprathermal phenomena. For this, we established a semi-analytic
hydrodynamic plasma model with cold ions, assuming suprathermal electrons modelled by a
kappa-type distribution. Our study is based on two steps. First, we looked for proton beams
energies spectra at the front expansion for different TNSA parameters as laser characteristics
and target material in the presence of suprathermal electrons phenomena, using Matlab
software. Second, the maximum proton energies, proton numbers and proton beam spots are
then injected in the dosimetry simulation using MC-Gate software to obtain a diffused Bragg
peak to scan volumetric tumor. The proton energy and spectra at the plasma front acceleration
have been characterized as function of electron suprathermality phenomena for different laser
and target situation. It is shown that, the number of accelerated protons and the energy cut-off
increases with the number of superthermal electrons present in the LPA process under the
TNSA regime. We have succeeded in optimizing proton beams according to the proportion of
superthermal electrons, where we obtain a quasi-mono-energetic, stable and reproducible
proton beams. This allowed us to optimize the distribution of the dose in depth according to the
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A pH-sensitive hydrogel for protein delivery

HOCINE Salima GHEMATI Djamila, ALIOUCHE Djamel

Laboratory of Polymers Treatment and Forming, F.T .M’Hamed Bougara University, Boumerdes
Algeria.

Corresponding author: s.hocine@uiv-boumerdes.dz

Abstract: Hydrogels are interesting materials for pharmaceutical application and are
particularly useful as drug delivery systems because they are biocompatible and nontoxic. They
consist of three-dimensional, hydrophilic, and polymeric networks capable of absorbing large
quantities of water or biological fluids in the presence of hydrophilic groups and releasing the
drugs entrapped in them through slow diffusion[1].due to the biodegradability and
biocompatibility, the hydrogel biomaterials generated from poly(vinyl alcohol) (PVA) are
widely used in the biomedical fields[2]. In this study hydrogels of Polyvinyl alcoho-g-acrylic-
2-acrylamido-2-methyl-1-propanesulfonic ~ acid were  synthesized by  graft
copolymerization.BSA was chosen for use as a model protein drug to evaluate the controlled
release properties of pH responsive hydrogels synthesized.Swelling behavior in distilled water,
in physiological saline and in bovine serum albumin (BSA) solutions was studied. Influence of
initial BSA concentration and pH on hydrogel swelling was investigated.Loading of BSA onto
the hydrogel was studied using aswelling—diffusion method Release profiles of model protein
from drug loaded hydrogel were studied in distilled water at pH 1.2buffer (simulated gastric
fluid) and pH 7.4 buffer (simulated intestinal fluid).

Investigation of temperature-dependent electrical properties in

Cu2SnS3 by Hall effect measurements

MAHDADI Rania BOULOUFA Abdesselam , BEN AYADI Zouhaier
Electronics Department, Faculty of Technology, Ferhat Abbas Sétif-1 University, Algeria
Corresponding author: abdeslam_bouloufa@yahoo.fr

Abstract: The Cu2SnS3 (CTS) single crystal was prepared by melt growth method heating in
the stoichiometric mixture of Cu, Sn and S. The elements were sealed in evacuated quartz
ampoules to a pressure about 10-6 Torr. The ampoule was Inserted into a Carbolite tubular
furnace. Initially it was heated from room temperature to 1100 °C in three steps with different
rates, at a rate of 0.5, 0.5 and 2 °C/h. The molten mixture was kept at this temperature for 24 h.
It was later cooled at a rate of 0.5 °C/h up to 1000 °C. The ingots were annealed at this
temperature for 12 h. then at 0.5C/h to 600 °C. The cooling rate from 600 to 300 °C was 0.5
°C/h. The furnace was then turned off and the ingot cooled down to room temperature.
Electrical parameters were carried out by Hall Effect measurements. The p-type material was

st s emperature carrier concentration (p) conduct1v1ty (0), mobility (O) and
) e
(Pgla?p energy

7 'o'




% .
¢/‘
®

.‘a

/Coference on Renewable™
Marer/ 15 and Energies

,-"2;"m a,%

7 \° g

Investigation of the effect for incorporating an ultrathin A1203
BSF layer on the performance of CIGS-based solar cells

BENBOUZID Zineb BENSTALLI Wafa, RAHAL Leila, BENZIDANE Ridha,
Noureddine HASSINI

Faculty of exact sciences and computer science : UMAB, Mostaganem, Algeria.
Corresponding author: zineb.benbouzid.etu@univ-mosta.dz

Abstract: The global energy crisis and the greenhouse effect are serious issues that have
compelled researchers to study renewable energy technology. Over the last few decades, there
has been significant progress in renewable energy research, especially in the solar photovoltaic
(PV) field. Various types of solar cells such as silicon, Cadmium Telluride (CdTe), and copper
indium gallium arsenide (CIGS). The purpose from the presented work here is to improve the
efficiency of such devices by using cheaper materials. Accordingly, a back-surface field (BSF)
layer made of low-cost and widely available Aluminum oxide (Al203) with a thickness of
0.6um is introduced into the basic CIGS solar cell using the SCAPS-1D program tool based on
CdS as a buffer layer, resulting in the alternative structure of Al/ZnO/CdS/CIGS/A1203/Mo
with zinc oxide (ZnO) thin film as a buffer layer. One-dimensional simulations of the solar cell
capacitance are employed to study the photovoltaic parameters such as the power conversion
efficiency (PCE), short-circuit current density, open circuit voltage, fill factor, and quantum
efficiency of the devices. The Cu (In, Ga) Se2 absorber layer's thickness varies from 0.1to 2 pm
to optimize the device. The proposed structure offers an efficiency of 24.27% (Voc =0.95Volts,
Js¢=30.62 mA/cm2, and FF=83.20%) with a thin active layer of only 0.5 um. In addition to
reduced CIGS thickness and cost, the presented approach results in CIGS solar cells with
enhanced performance compared with previously reported conventional designs.
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Synthesis of Pt/a-Fe2O3/TiNT heterostructure for enhanced
photoelectrochemical water splitting and photocatalytic

applications

BEN MAMMAR RimaHAMADOU Lamia
Physics, Mouloud Mammeri university of Tizi Ouzou, Algeria
Corresponding author: rima.benmammar@ummto.dz

Abstract: In this work, we report an efficient and novel strategy to improve the solar energy
conversion effeciency of TiO2 nanotubes (TiNT) photoanode by the formation of a
heterostructure with Hematite and Platinium nanoparticles (Pt/a-Fe203/TiNT) through
electrochemical anodization and electrodeposition methods for water splitting and
photocatalytic applications. The characterization of Pt/a-Fe2O3/TiNT heterostructure was
provided by using scanning electronic microscope (SEM), UV-Vis diffuses reflectance
spectroscopy, linear sweep voltammetry (LSV) and electrochemical impedance spectroscopy
(EIS). The combined effect of both Pt and a-Fe203 on TiNT considerably improved light
absorption in the visible spectral, giving rise to the enhancement of both photoelectrochemical
and photocatalytic performances. This activity is mainly attributed to the more effective charge
separation due to the narrow band gap (2.2 eV) of a-Fe203 and to the presence of the localized
surface plasmon resonance (LSPR) of Pt NPs.

Key Words: TiO2 nanotubes, Hematite, Platinium nanoparticles, optical absorption, localized
surface plasmon resonance, photocatalysis.

A DFT study of the electronic and optical properties of a

photovoltaic absorber materials BRb3Pn2 (Pn= P, As)
KHEMLOUL Fakhereddine SELMANE Naceur, HALIT Mohamed, BENMAKHLOUF

Abdennour, MAABED Said, BOUCHENAFA Mohamed

Département des Sciences de la Matiére, Faculté des sciences, Université Amar Telidji, Laghouat,
Algeria.

Corresponding author: f.khemloul@lagh-univ.dz

Abstract: By using density-functional theory based first-principles calculations, we have
systematically investigated the electronic and optical properties of the alkali metal
dipnictidoborates BRb3Pn2 (Pn= P, As). Both compounds are predicted to be indirect gap
semiconductors of 2.048 eV and 2.242 eV respectively. Moreover, the optical spectra of
BRb3Pn2 (Pn= P, As) obtained from the hybrid HSE-06 functional demonstrate strong
anisotro between different light polarizations. Our results reveal that the BRb3Pn2 (Pn= P
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Computational modelling of the thermoelectric properties of Zintl

compounds RELi3Sb2 (RE=Y, La)
KHEMLOUL FakhereddineHALIT Mohamed, BENMAKHLOUF Abdennour,

BOUCHENAFA Mohamed, MAABED Said , SELMANE Naceur

Département des Sciences de la Matiére, Faculté des sciences, Université Amar Telidji, Laghouat,
Algeria.

Corresponding author: f.khemloul@lagh-univ.dz

Abstract: By performing first-principles DFT calculations combined with the Boltzmann
transport equation, we investigated the dynamic stability, electronic structures, and
thermoelectric properties of the ternary RELi3Sb2 (RE=Y, La) compounds. Taking advantage
of using the modified Becke—Johnson potential (TB-mBJ), the calculated electronic band
structure indicates narrow and indirect band-gap characteristics of the studied structures.
Within the semi-classical Boltzmann transport approach and the relaxation time approximation,
transport properties (The Seebeck coefficient, electrical conductivity, electronic thermal
conductivity, and figure of merit) of YLi3Sb2 and LaLi3Sb2 compounds at different
temperatures were estimated. High-power factors are produced by the combination of a high
Seebeck coefficient and high electrical conductivity. The thermal conductivity in RELi3Sb2 is
low as compared to other Zintl thermoelectric materials. The predicted maximum figure of
merit (ZT) at 300K of n-type (p-type) are 0.82 (0.80) and 0.86 (0.81) for YLi3Sb2 and
Lal.i3Sb2, respectively. These findings suggest that the ternary Zintl compounds YLi3Sb2 and
LalLi3Sb2 are promising candidates for thermoelectric materials at room temperature.

Optical absorption and visible emission analysis of novel reddish-
orange Pr3+ doped antimony-based glasses materials for laser

applications

MIHI Sana SOLTANI Mohamed Toufik, WONDRACZEK Lothar

Photonic physics and multifunctional nanomaterials laboratory, University of Mohamed Khider
Biskra, Algeria.

Corresponding author: sm2210730@gmail.com

Abstract: In this article, a novel series of Pr3+-doped Sb203-based glasses emitting a reddish-
orange light were manufactured via a melt-quenched method, and optical absorption visible
(Vis) luminescence, and decay lifetime spectrum traits were explored. Luminescence studies
reveal the green-orange-red emission from the fabricate glasses by capturing the visible
emission spectrum at 485nm, which indicates exact peaks at 531, 544, 597, 611, 646, 686, 709,
and731 nm. The optimal SLWP25glass's bandgap (Eg=2.96), indices refraction (n=2.0491),
eXpesimeritalre 1 ~(1exp=103.9us), quantum efficiency (m=84.43%), and rates of
r‘11101‘1radié{tii/-e' '(WNR.-fgliﬁ §)- At the latest, outstanding luminescent exceptional performance
< s &%ﬁ rf%?ltégt%ﬂ'b ‘Cl’ ‘@olour parameters as colour—coordinates (0.617, 0.376), colour
,' : Coi)erer* ﬁ(ﬂ9§> 9 5?”&%%9&1%5&@( lated colour temperature (CCT=1268 K). These amazing results
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Adsorption Isotherms of Acid Dye on Activated Carbon from
Almond Shells.

MOKDAD HayatMIMANNE Goussem, ABDALLAH TOUATI Manel, BOUSSAID Rihab,
BRASSI AICHA

Laboratory of materials and catalysis, Department of Chemistry, Faculty of Exact Sciences, Djillali
Liabes University of Sidi Bel Abbes, Algeria

Corresponding author:hayet-mkd@hotmail.fr

Abstract: The textile industry includes integrated activities of pretreatment, spinning,
polymerization, printing, texturing and dyeing. It is considered one of the most water-polluted
industries, because the discharge of untreated textile wastewater into the environment damages
and deteriorates water quality due to the toxic nature and bio-degradability of these synthetic
dyes. In an attempt to eliminate this environmental pollution, many treatments are carried out
such as chemical oxidation, coagulation/flocculation, photocatalysis, adsorption, or other
biological methods but adsorption by activated carbon has been regarded as one of the most
effective technology for the treatment of textile wastewater. This study is based on the
valorization of almond shells to produce activated carbon obtained by physicochemical
activation using potassium hydroxide as an activating agent, and characterized by: FTIR
spectroscopy, moisture content, ash content, iodine number, methylene blue index, and pHZPC.
The effect of the initial concentration of the anionic dye, named Bemacid Blue was studied and
the adsorption mechanism of BB on the AC was investigated by isothermal adsorption models,
Langmuir, Freundlich, and Elovich isotherms and the characteristic parameters of each
isotherm were established. The result obtained showed that the Bemacid Blue adsorption by
Activated carbon from Almond shells fit well with the Langmuir model (R2=0.95)
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First principle study of structural, electronic and optical properties
of the zinc blende mowxsel-x ternary alloy

RABAH MoussaKHARROUBI Mohamed, KHENATA Rabah, ABDICHE Ahmed

Physics department, Physico-Chemistry of Materials and Environment Laboratory (PCME), Ziane
Achour University of Djelfa, BP 3117, Algeria.

Corresponding author: moussa-rabah@hotmail.com

Abstract: The present work is devoted to predict the structural, electronic and optical
properties of the cubic MoWxSel-x ternary alloy with their binary compounds MoSe and
MoW. The equilibrium properties such as lattice parameter a, bulk modulus B and its first
pressure derivative B’ of the studied materials were determined by minimizing the total
energies versus the volume, the obtained curves of (E-V) are adjusted by the Birch-Murnaghan
equation of state (EOS) [1]. Furthermore, the lattice parameter of the zinc-blende MoWxSel-x
ternary alloy exhibits a non linear variation as function of the compositions. This deviation
from the Vegard’s law is explained by a small lattice mismatch between the ternary alloy and
the binary substrates MoSe and MoW. Once the lattice parameter is determined, we have
calculated after that the electronic properties like the density of states (DOS) with the bandgap
energies of the ternary alloy with their binary compounds. Analyzing the band structure of each
material we have observed an overlap between the conduction and the valence bands, this
character indicate that the ternary alloys (x=0.25, 0.5 and 0.75) with the binary compounds
(x=0.0 and 1.0) are metallic materials. In the last part of this work, we have investigated the
optical properties such as the real, imaginary parts of the dielectric function with the refractive
indices of the ternary alloys and binary compounds. In this work the calculation were
performed using the density functional theory (DFT) within the full potential linearized
augmented plane waves (FP-LAPW) method implemented in the WIEN2k code [2, 3, 4].

1. Murnaghan, F.D.: The compressibility of media under extreme pressures. Proc. Natl. Acad.
Sci. U.S.A. 30, 244-247 (1944).

2. Blaha, P. Schwarz, K. Sorantin, P. Trickey, S. B.: Full-potential, linearized augmented plane
wave programs for crystalline systems, Comput. Phys. Commun. 59, 399-415 (1990).

3. Schwarz, K. Blaha, P.: Solid state calculations using WIEN2k, Comput. Mater. Sci. 28, 259—
273 (2003).
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Structural, electronic and magnetic of the perovskite CaCrQ3:

density functional theory

BELBAHI Sawsen LABIDI Malika, LABIDI Salima, BOUOUDINA Mohamed
Department of Physics, Faculty of Sciences, Badji Mokhtar University, Annaba, Algeria
Corresponding author:sawseb.belbahi@univ-annaba.org

Abstract: The structural, magnetic, and electronic properties of the cubic peroviskite CaCrO3
(Pm-3m) [1] were examined using ab-initio calculations based on density functional theory
(DFT), implemented using the linearized augmented full potential plane-wave method (FP-
LAPW) in the software package Wien2K [2]. In this research work, the phase stability of
ferromagnetic (FM) and paramagnetic (NM) states were treated using the generalized gradient
approximation (GGA-08) and the optimized structure parameters demonstrate the stability of
the ferromagnetic state. In addition, the lattice constant a0, bulk modulus B, and its pressure
derivative Bp were estimated to be 3.7357A, 161.04 GPa, and 0.8253, respectively. A good
agreement was found between the obtained results and theoretical data reported in the
literature. Furthermore, the magnetic moments, band structure, and electronic density of states
(DOS) in their ground state were determined in detail and the obtained results manifest a
ferromagnetic half-metallic behavior with a energy band gap, thus suggesting that this
perovskite compound can be utilized for spintronic applications.

A mathematical model for intermittent microwave drying of

materials

BEDJAOUI MarwaAZZOUZ Salah-eddine, AZZOUZ Soufien
Ecole supérieure de technologies industrielles d’Annaba, Cité Safsaf, Annaba, Algérie
Corresponding author:m.bedjaoui@esti-annaba.dz

Abstract: Wood is an ecological, biodegradable, light and resistant material and its
transformation requires a low energy cost compared to other materials. The use of renewable
energies and materials such as wood minimizes the emission of greenhouse gases and limits
waste from the petrochemical industry. In this study the process of intermittent microwave
drying was studied for sample of wood. Mathematical modeling is essential to understand the
physics of this drying process and to optimize the operation conditions. First, using conditions
at the surface limits for temperature and humidity, the simultaneous equations of heat and mass
transfer were temporarily resolved with Comsol Multiphysics. The distributions of humidity
and temperature within the solid have been obtained during the drying process. The
mathematical equations used are those from the Fourier and Fick diffusion models of heat
terowave heatlng descnbed by Lambert’s law was accounted as source term on
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\o g ‘ ndjshyre content and temperature obtained by numerical solution of the
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Magneto-electronic and thermoelectric properties of V-based

Heusler in ferrimagnetic phase
BOURACHID Imad YAHIAOUI I|hab Eddine, RACHED Youcef, RACHED Djamel,

ABIDRI Boualem
Magnetic Materials Laboratory, Faculty of Exact Sciences, Djillali Liabes University of Sidi Bel-
Abbes, Algeria.

Corresponding author: imadbourachid95@gmail.com

Abstract: Motivated by the V-based Heusler alloys which are one of the full-Heusler family
and in the objective to enrich literature by new materials for thermo-spintronic fields, we have
investigated the structural, mechanical, magneto-electronic and thermoelectric properties of
Vanadium-based Heusler alloy V2CoGa via the full-potential linearized augmented plane wave
(FP-LAPW) method [1,2]. The calculated equilibrium ground states of properties reveal that
the compound favor the XA-type configuration with a ferrimagnetic state. The calculated
mechanical properties show that the compound satisfied the criteria stability and the elastic
moduli indicated that the studied compound was ductile and anisotropic material. Due to the
strong d-electron correlations, we have used the GGA+U approach [3/4] to improve the
magneto-electronic properties. The magneto-electronic calculation shows a half-metallic
behavior with an integer magnetic moment and large band gap in majority spin channel.
Finally, the thermoelectric responses were computed to explore the potential of this compound
and their analysis results are discussed in detail.

Numerical simulation of a parabolic trough solar collector based

on nanofluids

BENAZZOUZ Afak MARIF Yacine, ACHOURI Intissar
Department of physics, University Kasdi Marbeh Ouargla, Algeria
Corresponding author: benazzouzafak96@gmail.com

Abstract: The parabolic trough collector technology (PTC) presents a promising method for
the widespread use of solar energy. PTC use parabolic reflectors in order to concentrate the
solar radiation into a small focal line, and this reduces heat losses in the collector at high
temperature. In the present study, the fluids (water or oil ) and fluids with nanoparticles
(nanofluids) are considered as heat transfer fluids. A computer program based on one
dimensional implicit finite difference method with energy balance approach has been
developed to investigate the behavior of PTC under the real climate conditions of Adrar,
Algeria. The simulation results reveal that the collector with nanofluids shows superior
performance compared to the water or oil heat transfer fluids case. In addition, the PTC with

d.is evaluated as the best configuration followed by Water/AI203 nanofluid
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Degradation of diclofenac in water by coupling the Fenton and

plasma GAD processes

SLAMANI Samira DBDELMALEK Fatiha, GHEZZAR Mouffok Redouane, ADDOU
Ahmed

University of Mostaganem, Algeria.

Corresponding author:samira.slamani@yahoo.fr

Abstract: Our work is designed with the goal applying a combination of tow advanced
oxidation processes (AOP’s): the Fenton process and non-thermal plasma by Gliding Arc
discharge (GAD) to degrade an emerging pollutant of pharmaceutical origin Diclofenac DIC
(200 mg.-1). DIC is among the most commonly detected pharmaceutical in the aquatic
environment, the river and surface water [1-2]. This molecule can cause biological anomalies,
that is why it becomes urgent to find solutions for their elimination. The degradation and
mineralization of the molecule were studied using analytical chromatographic techniques
(HPLC) and total organic carbon (TOC) measurement. The treatments were applied separately
and then coupled to evaluate the synergy between two processes: (i) the Fenton process
resulted in complete removal of the DIC but with a low mineralization of 48.6%; (ii) the GAD
process applied at 0.5 mn has given a mineralization rate of 14.2%; (iii) In post-discharge
mode, the percentage of mineralization increased as a function of the post-discharge time
tTPDR until reaching an almost stable value (= 35%). Chromatographic analysis have indicated
the persistence of some by-products for all three treatments cases. The coupled process between
the GAD plasma and the Fenton process gave a high percentage of mineralization (> 94%) and
a complete elimination of DIC so its aromatic intermediates through the post-discharge

1. Deng. A. P., Himmelsbach. M, Zhu. Q. Z., Frey. S., Sengl. M., Buchberger. W., Niessner. R, Knopp. D.:Residue
analysis of the pharmaceutical diclofenac in different water types using ELISA and GC-MS. Environ. Sci. Technol.
37,3422, (2003)

2. Drug Register of BPI. ECV Editor: Cantor Publications for Medicine and Natural Sciences. Germany: Wiesbaden,
(1994).
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Development and characterization of polycrystalline scintillator

nanomaterials.

BARKA Wissam HAMROUN Mohammed Salah Eddine, MECHERNENE Lahcene
Macromolecular research laboratory (Irm), faculty of sciences, abou bekr belkaid university,
tlemcen, algeria

Corresponding author: wissambarka@gmail.com

Abstract: The work is devoted to the elaboration of the poly crystal Gadolinium
oxyorthsilicate Gd2SiO5 (GSO) doped with rare earths Ce3+ and Eu3+ in the form of trivalent
ions, which has excellent properties, high luminous efficiency, fast decay time and good
radiation hardness. The obtained material was realized the sol-gel method, for different atomic
percentages (% XCe), (% YEu) at room temperature. The temperature of calcination of nano
powders and the formation of single-phase GSO is estimated at about 1000 ° C and the purity
of the GSO phase was studied by X-ray diffraction (XRD) analyses. The morphology of the
samples was examined using field emission scanning electron microscopy (FE-SEM) analyses.
The study of the optical properties of GSO: (Ce3+, Eu3+) was characterized by PL
photoluminescence, receive respectively an intense blue-violet and red asymmetric emission
band ranging from 370 nm to 470 nm and from 580 nm to 700 nm with a maximum intensity,
attributed to the transition from 5d to 4f.

Design a power Dual-Layer Inductor of a DC-DC Boost Converter
for a Photovoltaic Application.

BENZIDANE Mohammed Ridha BENBOUZID Zineb, MELATI Rabia, BOUKORTT
Abdelkader, ADDA BENATTIA Tekkouk

Laboratoire d’Elaboration Caractérisation Physico Mécanique et Métallurgique des Matériaux
(ECP3M), Electrical Engineering Department, Abdelhamid Ibn Badis University,Mostaganem

Corresponding author: ridha.benzidane.etu@univ-mosta.dz

Abstract: The industry of Electric power components recently knows and fast race in
developing and designing low-profile power converters for different sectors such as mobiles,
computers, cars and renewable energies. In this work, we present the opted methodology to
design a low-profile and integrated power inductor for a DC-DC boost converter for a
photovoltaic application. The designed inductor has a volume of [10mm X 10mm X 2.07mm]
and operates in a DC-DC boost converter where the input voltage is 17 V and supplies an
Superle facco o Q_V with an output ripple less than 0.8%. And operating under a frequency
-~ e € Qua ™ . . . .

7 “orﬁtﬁ‘ 500--kHz,-the. rﬂﬁ current flowing in the inductor is 7 A. The work covered an
x’\o .-~ inVestigationa tib> thel effec?{& &
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gap between the layers. The designed model is numerically
nt method by solving the maxwell equation in order to illustrate
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A numerical simulation of a new solar cell structure based CIGS
and CZTSe absorber layers

SELMANE Naceur BOUKHELKHAL Feriha Afrah, CHEKNANE Ali, KHEMLOUL
Fakhereddine, HILAL Hikmat

Electronic department, Laghouat university, Algeria
Corresponding author: n.selmane@Iagh-univ.dz

Abstract: This study presents a numerical simulation of a new solar cells structure based
CIGS, to improve its electrical performances, we were need to add a new absorber material, a
among the most promising quaternary semiconductors used to this improvement of thin film
photovoltaic cells is CZTSe, it just a derivate of CIGS material, CZTSe composed with non-
toxic, abundant elements and a direct gap. In addition to the low cost, the CZTSe and these
assets, represents an excellent candidate to alternate the other materials of chalcogenic elements
as the CIGS and CdTe used in thin film photovoltaic cells. CZTSe has been insered and
investigated as a second absorber layer in solar cell structure: MgF2/ZnO(Al) / ZnO:i /CdS(n) /
CZTSe(p) /CIGS(p)/Mo, MgF2 as antireflection coating layer, CdS as the emitter layer, CIGS:
absorber conventional layer and ZnO as a transparent conductor oxide, Mo : molybdenum as a
back contact, , the effect of some physical parameters as the thicknesses of each layers have
been optimized, the band diagram, carriers concentrations and current density are also
investigated here to give a justification for how the performances enhancement occurs and to
more understand certain phenomena’s happened such as losses and different recombination’s in
which need a peer understood, The obtained results prove that the performances of the structure
are improved by insertion of the second CZTSe, the efficiency increased from 22.4% to
29.22% ,These results can help overcome the problem of non abundant and the high processing
cost of preparation certain materials, such as indium and gallium used in the production of
CIGS solar cells. It is clear that numerical simulation is necessary to evaluate and predict
quantitatively the effect of certain assumed input parameters; therefore this study is carried out
by the simulator TCAD SILVACO using ATLAS module
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Mineralogy and morphology study of dunes sand samples taken
from Touggourt region of Algeria southeast

BENCHAA Sayhia BOUGOFFA Mohammed Seyf Eddine, ACHOURI Abderrahim ,
GHERIANI Rachid, TOUIL Meriem, BENESSEDDIK Rabiaa

Department of physics, University Kasdi Marbeh Ouargla, Algeria.
Corresponding author: benchaasayhia@gmail.com

Abstract: For possible use of the dune sand from southeast Algeria, representative samples
were collected from Zaouia El Abidia in Touggourt region, and analyzed by several
physicochemical techniques such as particle size, XRD, FTIR and MEB. The grain size
distribution of our samples suggests that it ranges from silt to gravel. However, DRX results
show the chemical compositions of the dune sand were quartz (SiO2), fewer amounts of
gypsum (CaSO4; 2H20), and a small quantity of calcite (CaCO3) in the sand samples whereas
FTIR confirms the presence of these minerals in dunes sand and different mineral matters. The
shapes of sand grain samples ranged from rounded to subangular to irregular. These
characteristics corroborate the interesting and promising uses of Touggourt sand in the industry
and nanotechnology. The X’Pert HighScore program was used in the analysis of XRD data.

Physical properties study of new materials based CZTSSe for
photovoltaic applications

BOUKHELKHAL Feriha Afrah SELMANE Naceur, CHEKNANE Ali

Electronic department.Laghouat university, Laboratoire des Materiaux, systemes énergétiques,
energies renouvelables et gestion de I'énergie Laghouat, Algeria

Corresponding author: af.boukhelkhal@lagh-univ.dz

Abstract: Today's thin film photovoltaic technology, including CulnGaSe2 (CIGS) and CdTe,
relies on elements that are expensive and rare ( In, Ga, Te) and toxic (Cd). Therefore, it is

necessary to explore new solar absorbing materials consisting of environmentally friendly
elements, cheaper and abundant on the earth's droppings. Among them, Copper-Zinc Tin

.............

nSn(S, Se)4 (CZTSSe) is considered the most suitable replacement for
~t is to present a study of the physical properties and improve the
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Synthesis of V20OS nanoparticles with sol gel method and their
application in a degradation process

BEKROU Sarra DUERAD Souad

Laboratoire de Génie de I'Environnement, Département de Génie des Procédes, Université Badji
Mokhtar Annaba, Algérie.

Corresponding author: bekrousara2@gmail.com

Abstract: In this study, V205 nanoparticles were synthesized via a sol gel method using
vanadyl acetylacetonate as vanadium precursor. The operation conditions for the preparation of
stable and active particles were optimized. The particles were characterized by XRD, SEM and
FTIR analyses. The results show that the formation of stable particles depended greatly on the
molar ratio of nsolvent/nvanadium and calcination temperature. The application of the
obtained particles in the photocatalytic degradation of methylene blue showed an excellent
efficiency since 95% were removed after 120 min of reaction under UV at 254 nm.

Development and characterization of a mesoporous nanomaterial:
Application on antibacterial activity

BOUCHIKHI Noria ADJDIR Mehdi, LAKHACHE Mohamed El hadi, EILDLER Peter.
G

Laboratoire d’études physico-chimiques, Département de Chimie, Faculté des Sciences Université
Dr Moulay Taher. Saida.Algerie

Corresponding author: nbouchikhi@outlook.fr

Abstract: This work aims to develop a mesoporous nanomaterial Cu-Si-MCM-41 synthesized
from used glass as a source of silica and aluminum by two voies defferents direct and indirect.
This elaborate material has been characterized by XRF, DRX, ICP, IR and N2 adsorption-
desorption. Characterization by DRX shows that the sample synthesized from used glass has
better crystallinity compared to that synthesized from bentonite, this is linked to the aluminum
content. The isotherm is type IV according to the classification of the IUPAC. The specific
surface area of nanomaterials synthesized from glass waste by the direct and indirect method is

proxprtatety 4d Q) g, 1145 m2 / g, respectively. The results obtained from the biological
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Electronic, optical and elastic properties of CsGeBr3 perovskite
ELHAMRA Fatima DAHAME Tahar

Laboratoire de Physique des Matériaux, Université Amar Telidji de Laghouat, Algeria.
Corresponding author: f.elhamra@Ilagh-univ.dz

Abstract: Lead halide perovskite materials of the renowned formula AMX3 have been widely
used in photoelectric devices such as photodetectors, solar cells, lasing, LEDs, and memories,
due to their excellent characteristics such as a large light absorption coefficient, high carrier
mobility and wide band gaps [1-3]. In this study, we propose the perovskite CsGeBr3 crystal in
the cubic (space group Pm3m #221) phase. The structural, electronic, optical and elastic
properties of CsGeBr3 have been investigated by utilizing the plane-wave pesudopotential
(PW-PP) method based on density functional theory (DFT) as implemented in the CASTEP
code. The exchange and correlation potential is treated by the generalized-gradient
approximation (GGA-PBE). The analytical assessment of electronic properties shows that our
compound has a direct bandgap nature. The generalized elastic stability criteria for a cubic
crystal are well satisfied, indicating that the CsGeBr3 perovskite is mechanically stable. Our
obtained results are in good agreement with both the experimental and the theoretical studies.

[1] M. Roknuzzaman, K.K. Ostrikov, H. Wang, A. Du, T. Tesfamichael, Towards lead-free
perovskite photovoltaics and optoelectronics by ab-initio simulations, Scientific reports, 7
(2017) 1-8.

[2] Y. Zhao, K. Zhu, Organic—inorganic hybrid lead halide perovskites for optoelectronic and
electronic applications, Chemical Society Reviews, 45 (2016) 655-689.

[3] A. Reyhani, S. Farjami-Shayesteh, S. Mortazavi, Photocurrent enhancement of hybrid
perovskite CsGeBr3 assisted two-dimensional WS2 nano-flakes based on electron-hole
mobility improvement, Optical materials, 112 (2021) 110754.
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The inorganic wide bandgap n-type materials, such as TiO2 on
opto-electronic as electron transport material for perovskites solar
cells.

BELKHIR Mohamed LamineGUEDDOUH Ahmed, SARHANI Mohamed Elsaid
University Amar Telidji of Laghouat.
Corresponding author: ma.belkheir@lagh-univ.dz

Abstract: Using the program (CASTEP) which uses a method of pseudo-potential, which
is based on density functional theory (DFT), we calculate the properties of the structural,
electronic, mechanical and optical of compound TiO2(fluoriteandpyrite) have used the
generalized gradient approximation (GGA-PBE) to calculate the exchange and correlation
potential for calculating structural properties (grid constant), electronic properties (band
structure and density of states), elastic properties (elastic constants, the elastic modules), And
the results obtained agreement experimental and theoretical results available. To understand the
properties of materials from a microscopic point of view, we resort to the study of structural
properties under normal conditions and under pressure. The application of a hydrostatic
pressure hydrostatic pressure to a solid, induces a change of volume and symmetry (phase
transition). The phase transition is produced when a phase becomes unstable under given
thermodynamic conditions. thermodynamic conditions. The most stable phase corresponds to a
minimum energy (G or Hat T=0). During this transition the internal energy will be modified,
which means a modification of the equilibrium parameters, such as the lattice parameter. The
main objective behind this present research work is to study this compound TiO2 because of
the large use as electron transport material for perovskites solar cells in O GPa and under
pressure from 0 GPa to 50 GPa and study the behavior under pressure and study the properties
in 0 GPa and under pressure.

..........

le supeneure de o-"a'
- ’9/

st !mernat:onal 4"'-
Coference on Renewable




Artificial Neural Network-Based Control for MPPT DC/DC
Converter in Standalone PV System with Improved Performance

under Variable Climate Conditions
LOUKRIZ Abdelouadoud BOUCHELEGEM Ahmed, SAIGAA Djamel, DRIF

Mahmoud, BENDIB Ahmed, KHERBACHI Abdelhamid
Electrical Engineering Department, Biskra University, Biskra, Algeria
Corresponding author: abdelouadoud.loukriz@univ-biskra.dz

Abstract: This paper addresses the efficiency increase of standalone photovoltaic (PV)
systems. One of the affecting factors to increase the PV system efficiency is the accurate
tracker of maximum power point (MPP). Conventional methods, such as perturb-and observe
(P&O) and incremental conductance (INC), are used for maximum power point tracking
(MPPT). In this paper, an artificial neural network (ANN) controller for MPPT DC/DC boost
converter is designed to maximize the output power of a standalone PV system. The proposed
MPPT controller can ensure accurate tracking of the PV module maximum power point (MPP)
under varying atmospheric conditions. The adopted ANN structure is a feed-forward multi-
layered perception (MLP) neural network trained off-line based on the back propagation
algorithm. In addition, this network consists of one hidden layer, where the trial and error
method is applied to determine the number of their neurons that provide the optimal neural
network with minimum mean square error (MSE). Further, in the learning phase, a part of the
database obtained using the mathematical equation, with random values of inputs; temperature,
and the irradiation; is used to train the ANN controller. This random choice of inputs allows
covering the maximum possible combinations of temperature, and illumination, therefore,
offering good training of the proposed ANN controller. Simulation results are presented which
demonstrate superior performance of the proposed ANN-based MPPT DC/DC controller in
comparison to some reported conventional methods.

Structural, Electronic and magnetic properties of Mn2RuSn

Husler alloy under hydrostatic pressure.

ZEFFANE Soumia DAHMANE Fethallah, MOKHTARI Mohamed
Département de sciences de la matiere, Université de Tissemsilt,Algérie.
Corresponding author: zeffanesoumia@yahoo.com

Abstract: The pressure effect on the structural, electronic and magnetic properties of
Mn2RuSn Heusler alloy was investigated by first-principles full-potential linearized
augmented plane wave (FP-LAPW) method based on density functional theory (DFT). as
implemented in the Wien2k code. The exchange and correlation functional has been chosen
; lgjequ’g]bzge dient approximation (GGA) within the parameterization of perdew-burke-
4 or“érnzeﬂlof The }atud?gap ant the electronic band structure and the density of state (DOS),
- o\ migﬁéﬂ&map@ﬂa& suqh s- \total magnetic moment were obtained under pressure. It was

; ColpsRimmed Ranaw aﬂlﬁl}ated‘. ttice parameters are in good agreement with the literature. The
M al§fiipRuSA dsE qapem HggC Ti type structure. Furthermore, we expect an extraordinary
.' ‘%/ Q@éunérro% pr&sﬁli’ra—mducea fhetallic ferrimagnetism to half-metallic ferromagnetism transition

,‘35 1n | the cubic phase gﬁMﬂ dSn alloy at hydrostatic pressures of 40 GPa.
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BOR-FDTD study of the diffraction of a radially polarized light
beam by rotationally symmetric metallic objects

DJEMAIAI Lylia MEZEGHRANE Abdelaziz , BELKHIR Abderrahmane, BAIDA Fadi
Issam

Laboratory of Physics and Quantum Chemistry, University Mouloud Mammeri, Tizi-Ouzou, Algeria
Corresponding author: lylia.djemaiai@ummto.dz

Abstract: The spot of arago-poisson is a demonstration of the wave character of the light. It is
a bright point of light that appears in the shadow of an opaque disk illuminated by a light wave.
This phenomenon has caused difficulties in various high-energy laser applications and has been
considered as a nuisance. However, it is now being considered to use the size and shape of the
arago spot for various applications such as precise alignment in modern engineering
applications or probing aberrations in laser beams using the sensitivity of the spot to beam
aberrations. In this work, we have studied this spot by considering the vector character of the
incident light. We have shown the appearance of a dark zone in the center of this spot when the
incident beam is radially polarized. The study was conducted using a bor-fdtd (for body of
revolution fdtd) code, developed within the team, which allows to exploit the revolution
symmetry of the studied objects. The obtained results are similar to the experimental and
theoretical observations made in [1] and [2] where it was shown that the diffraction pattern of a
laguerre-gauss beam by an opaque disk shows the appearance of a dark spot in the center of the
usually bright arago-poisson spot

[1] O. Emile, A. Voisin, R. Niemiec, B. Viaris de Lesegno, L. Pruvost, G. Ropars, J. Emile and C.

Brousseau, «Dark zone in the centre of the Arago-Poisson diffraction spot of a helical laser
beam,» EPL, 2013.

[2] Pascal Fischer, Susan E. Skelton, Christopher G. Leburn, Casey T. Streuber, Ewan M. Wright,
Kishan Dholakia, «The dark spots of Arago,» Optical Society of America, 2007.
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Electrocatalytic performance of zinc oxide nanostructures
electrodeposited on ITO glass substrate for the oxidation of ethanol

BACHA OussamaBAKA Ouidad, GHEZALI Khaoula

Laboratoire de Dynamique, Interactions et Réactivité des Systemes, Faculté des Sciences
Appliquées, Université Kasdi Merbah Ouargla, Algeria.

Corresponding author: bacha.oussama@gmail.com

Abstract: The electrocatalytic performance of zinc oxide nanostructures electrodeposited on
ITO glass substrate for the ethanol oxidation were studied in alkaline medium. The
electrochemical characterizations were performed using cyclic voltammetry (CV) and
chronoamperometry techniques. ZnO nanostructures were electrodeposited from a mixture
solution of nitrate —chloride at -1 V. X-ray diffraction (XRD) show that the film exhibited a
hexagonal wurtzite phase without any impurities. Besides, Atomic Force Microscopy (AFM)
and Scanning Electron Microscopy (SEM) analysis reveal the surface morphology of prepared
Zn0O nanostructures. In addition, Mott-Shottky measurements shows that the ZnO thin films
was an n-type semiconductor. Furthermore, UV-Vis allows to calculate the optical bad gap of
the gap which equals 3.39 eV due to ZnO nanostructures. Finally, the obtained results show
that the electrode reveals excellent electrocatalytic characteristics for ethanol oxidation. This
study revealed that zinc oxide thin films are good candidate for application in ethanol sensor
and ethanol fuel cells.

Ion imprinting polymer for the development of an electrochemical

sensor for the selective detection of cadmium(II) ions

FAFA Sarra ZAZOUA Ali
Applied Energy and Materials Laboratory, Process Engineering, University of Jijel, Algeria
Corresponding author: fafasarral8@gmail.com

Abstract: Heavy metal pollution can be toxic to humans and wildlife, so it is very important to
develop rapid and sensitive methods to detect them. The present work deals with the
development of electrochemical sensors based on polymers with ionic imprints for the
detection of trace metal ions, especially cadmium ions, in the aquatic environment. A platinum
electrode was modified with poly (3.4-ethylenedioxythiophene), (ii /pedot), by an in situ
electropolymerization method with cadmium ions as the fingerprint ion. Solvent extraction of
cadmium ions created openings in the polymer matrix corresponding to the properties of the
and function). All these phenomena are monitored and characterized by

TZE:
=3 supen 73 de =3
orﬂéiectrechemwal mé’th’g;ls‘. v and swv under the conditions of optimized experience. The
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Synthesis of copper with sodium dithionite and its application in
the degradation of methylene blue via Fenton process

MEHANI HananeDJERAD Souad

Laboratoire de Génie de I'Environnement, Département de Génie des Procédes, Université Badji
Mokhtar- Annaba, Algérie.

Corresponding author: mehanihanane6@gmail.com

Abstract: In materials science green synthesis has gained important attention as next
generation for researchers due to its simplicity, cost effectiveness and environmentally friendly
methods for the synthesis of metals and metal oxides.

In this study, the synthesis of copper by sodium dithionite was investigated. The operation
conditions for the preparation of microparticles were determined. The results show that with the
molar ratio of sodium dithionite/copper sulfate equal to 10, temperature of 50°C and magnetic
stirring of 250 rpm, the reduction yield reached 98.45%. The synthesized particles were
characterized by X-Ray diffraction (XRD) and SEM analyses. The particles were mainly
formed by Cu with the presence of CuO and Cu20. Their utilization as catalysts in Fenton
process allowed the degradation of 89.86% of methylene blue after 120 min.

The effect of a phase change material on a building's walls on
reducing the electricity consumption

AGGOUNE AyoubHAMDANI! Maamar, Yacine MARIF, BEKKOUCHE Sidi
Mohammed El Amine , Mohamed Kamal Cherier, DUEFFAL Rachid

Department of Physics, Faculty of Mathematics & Matter Sciences, University of Ouargla,
LENREZA Laboratory, Algeria

Corresponding author: ayoubaggoune@gmail.com

Abstract: The usage of phase change materials (PCM) in house roofs is critical in energy
management, ensuring savings and improving thermal comfort inside the building. Integration
of PCM into the structure of the building can potentially increase the thermal inertia of its
envelope, which could not only slow down heat transfer rates during peak hours, but also
reduce the fluctuations of relatively large indoor temperatures and, above all, improve thermal

g S“pezr% urléede -¢nergy consumption. The optimization results show that PCMs achieved
orﬁiﬁodest -cooling -ené?gy/as wings for buildings in the summer (Abdelkader Sarri and al 2021),
Ve esf)&(:ﬂaﬂy mmaathnaﬂry‘clqrg\ with optimum melting points equal to or close to 26°C, with a
4 w £ C Ofﬁgﬁifmﬂﬂkamaﬁmbﬁlndm temperatures in about 4°C and an annual energy consumption
o M atgate deciende iR T8% perwy r. The proposed study is based on the simulation of a detached
N 2%’,.“ (hotisg tocdtzd ) thg Appl@"d' esearch Unit in Renewable Energies (URAER) Ghardaia which
."Qa rCIC)nSlStS of. two- ﬂ'dgras wit /6 thermal zones per floor under weather conditions corresponding to
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Influence of laser power on microstructure and mechanical
proprieties of C45 carbon steel after laser borided treatment.

BENDOUMI Amina CHEGROUNE Redouane
University of Science and Technology Houari Boumedienne (USTHB), Algiers, ALGERIA.
Corresponding author:aminabendoumi@hotmail.com

Abstract: A laser boriding treatment was carried out on C90 carbon steel in order to study the
influence of laser power on microstructure and mechanical proprieties after laser boriding
treatment. In this paper three specimens of C45 carbon steel were laser borided using the
equipment TRUMPF TLF 2600 Turbo with P=1014, 1140 and 1170W [1]. After laser
treatment three zones appeared : remlted zone (MZ) near the top surface of the specimen, heat
affected zone (HAZ) below the (MZ) and substrate material, which they were observed clearly
with an optical microscope (OM), and scanning electron microscopy (SEM). The
microstructure of the remlted zone (MZ) and high affected zone (HAZ) was an eutectic mixture
of borides and martensite for the boriding specimen and mixture of martensite and ferrite for
re-melting specimen. Microhardness profiles were investigated on cross section along the axis
of laser tracks of specimens. The Microhardness tester equipped with Vickers diamond tip was
used and the results were presented on profiles according the distance from the surface. Wear
test was investigated and the results were presented on diagrams giving the mass loss of
specimen and counter specimen, and on profiles giving the factor of mass loss intensity. The
results of the microstructure and Microhardness affirm the decrease of the Microhardness and
wear resistance with increasing the laser power [2].

1. BENDOUMI Amina: Caractérisation des couches borurées formées sur des aciers au
carbone par le procede laser. 2020

2. BENDOUMI A and all, The effect of temperature distribution and cooling rate on
microstructure and microhardness of laser re-melted and laser-borided carbon steels
with various carbon concentrations. Surface & Coatings Technology 387 (2020)
125541. https://doi.org/10.1016/j.surfcoat.2020.125541
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Structural and physical characterization of a new yts-pzt ceramic

DJOUDI Yasmina KAHOUL Fares

Laboratory of Dynamics, Interaction and Reactivity of Systems,Process Engineering Department,
University of Ouargla Algeria,

Corresponding author: djoudiyasminal@gmail.com

Abstract: PZT ceramics with a perovskite structure of the general formula Pb(ZrTi)O3 are
used industrially in new technologies, especially in consumer electronics, due to their excellent
dielectric and electromechanical properties. This work aims to synthesize, study the structure
and physical characterization of novel PZT ceramic materials with perovskite structure ABO3.
Substitutions are made at sites A and B to develop their physical properties. The structure is (1-
x) Pb(Z10.52Ti0.48)O3-xY(Tal/2Sb1/2)O3 solid solution (referred to as PZT-YTS, where x=0,
0.01, 0.02, 0.03, 0.04 and 0.05) after the classical solid-phase synthesis, the samples were
sintered at different temperatures (1100, ,1150, 1180) to find products with denser and better
physical quality. Check the phase structure, the corresponding microstructure. X-ray diffraction
and Raman analysis showed that all ceramics retained the tetragonal phase structure at room
temperature. Scanning electron micrographs of the samples showed a uniform particle size
distribution.

Sizing and analysis of a grid-connected PV system using PVsyst
software in Ouargla city, Algeria

TOUILI Souheil BOUALI Khadidja, BENBOUZA Naima, BENSACI Mohamed Seghir,
KOUACHE Ahmed Zouhir

Department of Electrical Engineering, Faculty of Applied Sciences, Lab. LAGE, Ouargla University,
Algeria

Corresponding author: touili555@gmail.com

Abstract: Among all other incompatible energy sources, solar energy is an unending,
unpredictable, and durable energy source. This study simulates the feasibility of installing a
grid-connected photovoltaic (PV) system to fulfill the electrical energy needs of a residential

[l la city, Algeria. PVsyst 6.88 software used as a tool to size and evaluate

eotu ?ﬁ%ﬂpr osed system. The daily energy consumption is about 26.8kWh/day.
2 Fzéltn!’fﬁ‘er oBtanmal res‘ultﬁl;t e system has an average performance ratio (PR) of 0.807. The
" ) Of%ﬁpe %ﬁf’e’&%ahls usgr 9.78MWh/year, where 6.35MWh/year from sun energy and
3 =1 M areﬁ'427NfM/§é&?'ﬂ6@§ gmd gn' rgy. While, the energy that injected into grid is 4.591MWh/year.
‘%," Qpﬁrt-hé’rmerfe 3ﬁmghestblbs'es of the system are due to the temperature of PV field, which was
% ‘3 e '71t3 229% - Fhis- Sflé(b%_, Lb€ helpful in sizing and evaluating grid-connected PV systems in other
aﬁgnssb 'es‘f‘ e same method as described in this paper.
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Influence of compositional variation on structural and optical
characteristics of CuAlxGal-xTe2

KASSAA Ammar BENSLIM Noureddine, AMARA Otmani
Departement of Physics, 20 August 1955 University of Skikda, Algeria
Corresponding author: a.kassaa@yahoo.fr

Abstract: Nanostructured powders CuAlxGal-xTe2 (x= 0, 0.2, 0.4 and 0.5) were synthesized
by planetary ball milling elemental starting materials. The effects of compositional variation on
structural and optical properties of the CuAlxGal-xTe2 were investigated. X-ray diffraction
analysis has shown that all powders were polycrystalline and exhibited a tetragonal
chalcopyrite structure with (112) preferential orientation. The lattice parameters are found to
decrease with the increase of aluminum content. Then, CuAlxGal-xTe2 thin films were
deposited on glass substrates by vacuum thermal evaporation technique using pre-synthesized
powders. From the optical analysis, the absorption coefficients of the films were found to be
above 104 cm—1 and the optical band gap of the films is increased from 1.23 to 1.65 eV with
increasing Al content, which are near optimum values for photovoltaic applications.

Thermodynamics properties of Hydrogen-like ions in spatially non-
uniform magnetic field.

FADHEL Sara METAH Mohammed Tayeb
Faculty of exact sciences, University of Hamma Lakhdar, EI-Oued 39000, Algeria.
Corresponding author: sara.fadhel2014@yahoo.com

Abstract: In this work, We solve the Schrodinger equation for a charged particle in the
nonuniform and strong magnetic field by using the Nikiforov—Uvarov method, and study its
effect on the quantum properties of ions in plasma. We have assumed that the strong magnetic
field is a sum of two magnetic fields: one, the most intense, has a toroidal geometry, whereas
the other of less intensity (about the third of the first) is poloidal. Regarding the quantum
properties, We give analytical expressions for the thermodynamic properties such as mean
energy and magnetic susceptibility, and analyze the entropy, free energy and specific heat of
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Ni/Co(MgAl) Hydrotalcite Derived Catalysts in the Dry Reforming
of Methane

ABDELSADEK Zoulikha MASSET Patrick J.

Institute of Electrical and Electronics Engineering, University of M’hamed Bougara, Independence
Avenue, Boumerdes, Algeria

Corresponding author: zoulisabrina@yahoo.fr

Abstract: In In this work, we have studied the catalytic behavior of hydrotalcite type
nanomaterials (NiMgAIl-HT, CoMgAI-HT and NiCoMgAI-HT) in dry reforming of methane
(DRM, CH,+CO, — 2CO + 2H,, AH298 K = +247 k,). This reaction is very important
process to reduce greenhouses gases since it uses CH4 and CO2. In addition, it produces syngas
(H2, CO) with H2/CO ratio value close to 1 which is necessary for the Fischer-Tropsch and
methanol syntheses [1]. The major catalysts used for DRM reaction are Ni-based catalysts due
to their availability and low cost, but they show a rapid deactivation by carbon deposition on
catalytic surface and/ or sintering Ni metallic active phase. As alternative, the use of
nanomaterials with well-defined structure such as hydrotalites (HT) have been investigated.
The choose of this is new class of materials is based on their several properties [2-4]: 1)high
surface area, 2) very important basic features, 3) good dispersion of metallic phase, 4)formation
of small metallic particles especially after reduction, properties required in catalysis field.

The samples were prepared by co-precipitation at pH basic constant (pH =11) then calcined at
450 °C for 6 hours. The mixed-oxides catalysts were characterized by XRD, SAA, FTIR,
TGA/DTA, RTP, Raman, SEM and TEM. DRM reaction was investigated in the presence
catalysts in 400-700 °C temperature range using a heating ramp 4°C/min.

The characterizations of the solids show the promising properties of hydrotalcite type materials.
These results confirm the successful preparation method adopted. The catalytic testing shows
that the NiMgAI-HTc was the best catalysts due to the formation of small Ni particles with high
dispersion and to the (Ni-Mg) synergetic effects which enhance the catalytic activity and avoid
the carbon deposition.

1. Lavoie J-M . Front Chem 2, 1-17(2014)

2. F. Cavani, F. Trifiro, A. Vaccari, Catal. Today. 11, 173-301 (1991)

3. Z. Abdelsadek, J.P. Holgado, D. Halliche, A. Caballero, O. Cherifi, S. Gonzalez-Cortes, P.J.
Masset, Catal. Lett. 151, 2696-2715 (2021).

4. Z. Abdelsadek, M. Sehailia, D. Halliche, V.M. Gonzalez-Delacruz, J.P. Holgado, K. Bachari, A.
Caballero, O. Cherifi, J.CO2 Util. 14, 98-105 (2016)
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Effect of Ni toward the optical and transport properties of the

spinel solid solution NixCul-xFe2(04 nanoparticles
ATTIA Selma HELAILI Nassima, BESSEKHOUAD Yacine, AZOUDJ Yacine, TRARI

Mohamed

Laboratory of Storage and Valorization of Renewable Energies, Faculty of Chemistry, U.S.T.H.B.,
Algiers, Algeria.

Corresponding author:selma.attial3@yahoo.com

Abstract: The solid solution NixCul-xFe204 (NFCO, x= 0, x=0. 2,.x=1) prepared by sol-gel
method after annealing at 800 °C crystallizes in a normal spinel structure. The structural,
magnetic, optical, electrochemical and electrical properties were investigated. The formation of
the tetragonal phase with a good crystallization quality and stoichiometric content were
confirmed by X-ray diffraction(XRD) (= 0 and 0.2) while a transition to cubic symmetry is
observed for the other compositions. Magnetic measurements reveal that saturation
magnetization value (Ms) increases as the amount of Ni in the structure increases whereas the
coercivity decreased. The transport properties are characteristic of n-type behavior where the
electrical conductivity decreases up to x = 0.4 and then increases above this value, and is
governed by the thermal emission over the inter -crystalline. The optical properties namely the
energy gap (Eg), reflection index (n), extinction coefficient (k), dielectric complex (g), optical
conductivity (copt), dissipation factor (tand) and relaxation time (t) were determined.

Study of n-ZnQ/p-CuO thin film Heterojunctions deposition by

spray pyrolysis for solar cell applications
GHARBI Brahim TAABOUCHE Adel, BRELLA Maroua, BOUACHIBA Yassine,
MAMMERI Abdelouadoud, SERRAR Hacene, HADJADJ Alarbi, HADJADJ Hocine,

BEN KHELIFA Taha
Renewable Energie Department, Kasdi Merbah Uniersity, Algeria.

Corresponding author:gharbi.brahim@gmail.com

Abstract: In this research n-ZnO, p-NiO and n-ZnO/p-CuO nanocomposite (10 and 20 mol. %)
successfully thin films were elaborated by spray pyrolysis method onto glass substrates at
480°C. The obtained samples were characterized by means of the: X-ray diffraction (XRD),
Scanning Electron Microscopy (SEM), Atomic Force Microscopy (AFM), UV-Vis
spectrophotometry, M-lines spectroscopy and Hall Effect. The XRD patterns have shown the
ZnO films crystalline crystallize in a hexagonal wurtzite type structure with a preferential
orientation along the axis (002), On the other hand, in nanocomposite it’s clearly observed by
the decr ing of intensity of (002) intense peak. The SEM and AFM images reveal that the

7~ v\° Vlfgsf?lﬁhema rate fn 1ﬂqe SN of optical band gap from 3.22 to 3.27 eV, proportionally with

C Ofgreecrppeceon,t]r 1on o 30 ‘? @e)optical waveguiding measurements carried out on pure ZnO thin
M at gi,lms ' sho an dsgi’% s behavior (TEO and TMO). The ZnO thin films exhibit n-type
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Use of bio-based materials for the design and development of
electrochemical sensors for selective detection of non-organic

pollution

HELIM Rabiad ZAZOUA Ali,, KORRI YOUSSOUFI Hafsa

Université de Jijel, Laboratoire d'Energétique Appliquée et des Matériaux, Jijel,, Algérie
Corresponding author: rabiaahelim86@gmail.com

Abstract: Recently, many approaches have been explored for the development of a more cost-
effective and efficient environmental management system using natural polymers due to their
low cost, biodegradability, and abundance of reactive surface groups. Polysaccharides are
among these. These biopolymers represent an interesting and attractive alternative source due
to their particular structure, physicochemical properties, chemical stability, high reactivity and
excellent selectivity towards metal ions. Faced with these challenges, researchers have been
engaged for many years in the research and development of technologies that are constantly
evolving to reduce the compounds hazardous to the environment and to rationally manage and
control water pollution. In this work, we have developed and studied an electrochemical sensor
for the detection of heavy metal ions using an electrode modified by a new composite material
composed of two biopolymers. The sensor consists of the sensitive part and the transducer,
showed a very important electroactivity vis-a-vis the detection of metals (pb2+, cu2+, hg2+,
ni2+). The electrochemical characterization of the detection was carried out using cv cyclic
voltammetry and swv square wave techniques in acid medium. Under the optimized conditions,
the sensor in question demonstrated a high sensitivity and selectivity towards pb2+ compared
to other metal ions in a linear range of 1pm to 10 mm and a detection limit of the order of 1pm.
This device was effectively applied and showed satisfactory results. In addition, this new
receiving part has shown good selectivity, repeatability, reproducibility, and stability. This
demonstrates its ability to detect trace heavy metals in the environment.

Design and performance improvement of a piezoelectric energy

harvester

MERABTI AbdelhakMOUGHLI Hassan, AISSANI Houcine, NOUR Sabira
Exact Sciences. Higher Normal School of Béchar, Algeria,
Corresponding author:merabti73@yahoo.com

Abstract: Vibration energy harvesting is a rather delicate research subject because the main
objective is to make autonomous energy harvesters with components that consume very little
energy. They are ideal in applications that need to charge a battery, a super capacitor or directly
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Functionalized surfaces in high temperature applications

MASSET Patrick J
Technallium Engineering & Consulting, Fliederweg 6, D-92449 Steinberg am See, Germany
Corresponding author: patrick.masset@technallium.com

Abstract: High temperature processes are very demanding in terms of material life due to the
combined stresses of corrosion, wear, erosion, impact, and mechanical stresses associated with
harsh operating conditions. Plant design and material selection encompass many criteria that
need to be carefully considered, such as: mass, volume, temperature, pressure, flexibility of
process control, capital and operating costs, maintenance, service life... Usually, the selection
of materials is mainly focused on mechanical properties, very often at the expense of corrosion
problems due to the cost of high strength materials. This is counterbalanced by the addition of
thin coatings or surface engineering to provide the underlying materials with new
characteristics such as low wettability, better corrosion protection, insulating capability. Three
examples will be presented: i) Dense oxide development for turbine blades: the addition of
small controlled amounts of key elements can significantly improve the oxidative growth of the
protective alumina scale on TiAl based alloys or even support the densification of oxide based
coatings for turbine blades. ii) surface engineering of steels to reduce wettability: structuring of
low-grade steels with corrosion resistant steels increases the contact angle from less than 80°
(hydrophilic state) to 155° (super-hydrophobic state), which significantly reduces contact and
adhesion to/with corrosion agents on the steel surface. iii) Surface modification of flexible
materials for insulation: the manufacture of a thin IR-reflective coating on flexible materials
opens the way to the manufacture of thin, high-performance insulation systems for power
generation and oil and gas applications.This presentation provides an overview of some key
recent developments using thin coatings and surface functionalization to improve the
performance of high temperature plants / facitlities in harsh environments.

Intelligent energy management of a wind-photovoltaic system with

storage battery

SERIR Chafiaa BENSMAIL Samia, TADJINE katia, REKIOUA Djamila

Laboratoire de Technologie Industrielle et de I'lnformation, Faculté de Technologie, University of
Bejaia, Bejaia 06000, Algeria

Corresponding author:serir.chafia@gmail.com

Abstract: A supervisor control for the hybrid power system based on a photovoltaic array,
wind system and a battery bank, is developed in this paper. In order to maximize the efficiency

D5 id system, the fuzzy logic controller (FLC) has been applied. The optimal
.
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Interatomic potential effect on the mechanical behavior of Fe and
V single crystals, at molecular dynamic simulation

HAMDANI Soumia SAAD Abdeslam
Farhat Abbas University Setif -1-, Institute of Optics and Mechanics of Precision, Algeria.
Corresponding author:hamdanisoumia92@gmail.com

Abstract: In order to get concrete results, it is crucial to select the appropriate interatomic
potential; which describes the accurate interaction between atoms; before launching any
molecular dynamic simulation. The main objective of our study is to detect the suitable
interatomic potential to study the mechanical behavior of iron and vanadium bcc single crystal
during Nano-indentation process, via molecular dynamic simulation, using LAMMPS code.
For that reason, we have performed and compared the same simulation of Nano-indentation of
Fe and V single crystals using the following potentials: -Two potentials developed by
Mendelev [1] and Olsson [2]. Which based on the embedded-atom potential EAM method, and
valuable for metallic bonding.- The Second nearest-neighbor modified embedded atom method
potential for bcc transition metals MEAM Potential proposed by Byeong-Joo Lee et al [3]. The
results proved that EAM potential gives reasonable dislocation properties. Whereas, there is
only reduced dislocation activity for MEAM- Potential, which is fitted to the phase transition.
This outcome is in good agreement with previous studies [4].

1. M.l. Mendeley, S.; Han, W.- Son, G.J. ;Ackland.;and D.J. Srolovitz .(2007),.Simulation of the interaction
between Fe impurities and point defects in V. Physical review B. 76(21), 214105.DOl:
10.1103/physrevb.76.214105.

2. P.A.T. Olsson. &quot;Semi-empirical atomistic study of point defect properties in BCC transition metals&quot;,
Computational Materials Science, 47(1), (2009), 135-145. DOI: 10.1016/j.commatsci.2009.06.025.

3. Choi, W-M; Kim, J-S; Ko, W-S; Kim, D G ; Jo, Y H; Sohn S S; Lee S &amp; Lee, B-J.Computational design of V-
CoCrFeMnNi high-entropy alloys: An atomistic simulation study.(2021). CALPHAD: Computer Coupling of Phase
Diagrams and Thermochemistry 74 (2021) 102317.

4. Starikov,S ; Smirnova, D; Pradhan, T; Lysogorskiy, Y; Chapman, H; Mrovec, M and Drautz, R.Angular-
dependent interatomic potential for large-scale atomistic simulation of iron: Development andcomprehensive
comparison with existing interatomic models. PHYSICAL REVIEW MATERIALS 5, 063607(2021). DOI:
10.1103/PhysRevMaterials.5.063607
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Synthesis and Characterization of La-doped TiO2 Nanoparticles
by Sol-Gel (Spin-Coating) Process for Photovoltaic Application

ZERIBI Fatma ATTAF Abdallah, BENMEBROUK Lazhar

Univ Ouargla, Fac. Mathematics and Matter Sciences, Lab. Radiation and Plasmas and Surface
Physics, Algeria.

Corresponding author:zeribifatma@gmail.com

Abstract: In this study, we were prepared undoped TiO2 and Lanthanum doped TiO2 thin
films by Sol-Gel (spin coating) process on to glass substrates with doping percent varied from 0
at% to 9 at% in annealing temperature equal to 500 C°. The influence of La doping on
structural, optical and electrical properties of TiO2 was investigated then they were
characterized using X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR),
UV-Visible spectroscopy, and four points method for electrical measurement. For the series of
samples the XRD patterns show that the films is crystallized to anatase phase with preferential
orientation along to the plane (101) [4] starting from doping percent 0 at% to 9 at%. The mean
grains size decrease from 21.27 nm to 18.41nm which causes the number of grain boundaries to
increase, and for this the deformation and the density of dislocations increase, with the rise in
the doping percent .The samples are transparent in the visible and opaque in the UV. The
transmittance in the visible region varies between 82% and 91%, along the visible range and a
gap in the order of 3.67 — 3.75 eV. On the other hand, FTIR spectra confirmed the presence of
Ti—O, Ti—O-Ti, O-Ti-O, H-O-H, CO2, C-H and O-H stretching vibration bonds. As well as,
the electrical resistivity of the deposited films increases with the increasing the doping percent
between 2.73 x 103 and 54.88 x 10~ (ohm.cm).

Lithium storage performances of Zn doped V20OS5/Ni-foam

BEROUAKEN MalikaYADDADENE Chafiaa , CHEBOUT Katia, AYATA Maha , TORKI
Chaima, CHERIET Abdelhak, MERAZGA Saloua, BOUDEFFAR Fatima, MANSERI
Amar, GABOUZE Noureddine

Centre de Recherche en Technologie des Semi-conducteurs pour 'Energétique, Division Couches
Minces Surfaces et Interfaces. 2, , Algeria

Corresponding author: malika.berouaken@gmail.com

Zn doped V205 powder (V205/Zn) has been prepared by thermal

< 90' decompos1t10n ffleth.oa/af Qwed by annealing at 600 °C for 1 h in air and studied as an
o\ léé‘& A FOP taniﬁh ba‘tte@ \The V205/Zn powder was characterized by scanning electron
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Entropy and convection effect on Cu-Al203/H20 hybrid nanofluid
flow inside a special cavity with moving wall.

CHIBANI LotfiFARES Redouane
LGIDD Physics, Relizane University, 48000, Relizane
Corresponding author: chibani.lotfi.1993@gmail.com

Abstract: This study provides a new cavity shape was filled with an extension  hybrid
nanofluid under a constant magnetic field. Nanofluids have received attention in recent years
due to its importance in various industrial applications especially in the renewable energy field.
The nanofluid flow is laminar and incompressible. In this work has the method of the finite
elements, the parametric regulation was studied on the water hybrid nanofluid that is packed
into the middle of the porous cavity in layers and under the influence of a magnetic field.
Through this complex geometry, various thermophysical parameters such as Rayleigh number,
Hartmann number and nanoparticle concentration are considered .In addition, many properties
related to the porous layer are examined, such as its porosity and the Darcy number , the
sliding speed of the roof is estimated at . Calculations are made according to the finite element
method. The results of this work are presented in terms of streamlines, isotherms, entropy
generation and mean Nusselt numbers. They have demonstrated that increasing the Rayleigh
number and Darcy number improves heat transfer in the enclosure.

Experimental investigation of salt water vapor temperature's effect
on freshwater production of hybrid desalination system working by
solar and geothermal energy

SADAOUI Yacine BELAKROUM Rassim, CHERAD Noureddine
Univ. Ouargla, Fac. des Sciences Appliquées, Algeria
Corresponding author: yacine205@gmail.com

Abstract: Today, the application of renewable energy in the world is widespread in various
fields such as water desalination. This work presents an experimental investigation of a novel
green desalination method. The operating principal of the proposed desalination unit is based
on evaporation/condensation process using both solar and shallow geothermal energy. By

roﬁhd] ‘H{%?&e?qe'asse‘&s %fe. reshwater production capacity of the proposed green process, a
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Device modeling and analysis of lead free CH3NH3SnlI3/CdS and
CH3NH3SnlI3/CdTe heterojunction solar cells with different
ETMs

HAMOUDI YounessMOUCHAAL Younes, KHELIL Abdelbace

Département of Physic, Exact Sciences Faculty, University Mustapha Stambouli of Mascara,
Algeria.

Corresponding author:hamoudi555hamoudi@gmail.com

Abstract: Lead-free perovskite materials have attracted noteworthy interest for photovoltaic as
they are free from toxicity and showing promising stability issues unlike lead-based
perovskites. In this work, the performance of a double absorber heterojunction for two
structures (CH3NH3SnI3/CdS and CH3NH3SnI3/CdTe) based solar cell with TiO2, PCBM
and SnO2 as Electron Transport Materials (ETMs), is simulated using SCAPS-1D software
and the structure is performed without a hole-transport layer (HTL). The thicknesses, defect
density, effect acceptor density of the double absorber layer (CH3NH3SnI3/CdS and
CH3NH3SnI3/CdTe) are varied for both configurations with the above mentioned ETMs. After
analyzing various solar cell configurations, it is seen that
Au/CH3NH3SnI3/CdTe/Ti02/ZnO:Al exhibits optimum performance with a Power
Conversion Efficiency (PCE) of 25.02%, an open circuit voltage (Voc) of 0.96 V, a short
circuit current density (Jsc) of 29.86 mA/cm2 and Fill Factor (FF) of 87.11%. The study on
thermal stability shows that these device configurations are stable at 300 K. The simulations
done in this work shows the significant influence of current matching point on the tandem cell
performance. All simulations are performed by using performed devices under AMI1.5G
illumination.

The impact of cobalt doping on structural, microstructural, optical,

and magnetic properties of ZnQO thin films

ROGUAI Sabrina DEJELLOUL Abdelkader

LASPI2A Laboratoire des Structures, Propriétés et Interactions Inter Atomiques, Université Abbes

Laghrour, Khenchela, Algérie

Corresponding author:

sabrinaroguai@gmail.com

Abstract: We present the detailed experimental results of the structural and magnetic

properties of cobalt doped ZnO nanorods, synthesized by ultrasonic spray pyrolysis technique.
ural analy51s was determined by X ray Diffraction (XRD), It was found that all
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Synthesis and Characterization of Bismuth Oxide by Self-
Combustion Method.

BOUCHAL Wissam DJANI Faigal , MAZOUZI Djamel Eddine

Molecular Chemistry and Environment Laboratory, Mohammed KHIDER University Biskra, Biskra,
07000, Algeria.

Corresponding author: wissem.bouchel@gmail.com

Abstract: Mixed oxides play a decisive and critical role in all technological changes. The
methods of preparation, the chemical nature as well as the chemical composition of the cations
lead to the variation of the physical properties of these oxides such as the crystallographic
structure, the morphology, and the specific area. Bismuth oxide nano powder was successfully
synthesized via the self-combustion method without calcination. The oxide powder was
prepared from Bi (NO3)3-5H20 precursors, and glycine as fuel. Techniques of X-ray
diffraction (XRD), scanning electron microscopy (SEM), and BET analysis were employed to
characterize the as-synthesized materials. The XRD results confirm the formation of a pure
phase without calcination of Bi20O3 and crystallizes under the tetragonal system. SEM results
show that Bi20O3 powders synthesized by self-combustion are a little agglomerated giving
almost spherical grain. The specific surface area of BET measurements of this powder is
10.1226 m2/g.

Rotational vibrational energies of the potassium dimer usingthe
Feynman path integrals formalism

M’HAMED EZZINE Mohamed DIAF Ahmed

Laboratory of Energy and Intelligent Systems, Faculty of Science and Technology, University of
Khemis Miliana, 44225, Khemis Miliana, Algeria.

Corresponding author:mohamedmhamedezzine92 @gmail.com

Abstract: In this study, we determine the ro-vibrational energies of the k2 molecule using the
energy spectrum for the g-deformed hyperbolic scarf potential (dhsp) obtained by the path
integral formulation. To do this, we introduce a new appropriate approximation of the
centrifugal term. Then, using euler angles and the isomorphism between the pseudo—sphere
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2D numerical simulation of hydrogen-methane premixed flames

BENMEBAREK Rabab OUALI Sofiane, HACHEMI Madjid

Laboratory of energy, mechanics and engineering, Department of mechanics, Faculty of
Technology, M'hamed Bougara University of Boumerdes, Algeria

Corresponding author: r.benmebarek@uinv-boumerdes.dz

Abstract: Due to the gradual depletion of fossil fuels, the transition to renewable energy seems
to be the way to replace the conventional sources. However, the energy produced from
renewable sources is linked to fluctuations in primary source and the demande.consequently,
the energy produced exceeds the demand during certain periods and creates the surplus energy
production [1]. One of the most promising alternatives is hydrogen, which remainsan important
solution for storing the surplus energy captured.once stored, this energy source must be
exploited. The effective way is to inject this gas into conventional fuel. In this present work,
we study the effect of hydrogen enriched methane-air flame. The flames that were studied were
produced using a 2d configuration of swirl burner at atmospheric pressure with hydrogen
fraction 0 vol% to 40 vol % in the fuel. The equivalence ratio was kept to 0.6. The mesh
independence study was performed, four meshes were checked (7789, 13279, 21094 and
35940). The temperature profile and the distribution of was validated with experemental data
from literature [2]. The effect of hydrogen addition on tempeerature profile, thermal nitric
oxide (no) and co2 formation were investigated. The results show that the addition of hydrogen
in turbulent partially premixed methane-air flame introduces changes in the profile of
temperature and polluant emissions.

Study of the Structural and Electronic Properties of MgFe2

substitution Using the Density Functional Theory

HASSAINE Imen BOUANANE Rabah
Department of Physics, Kasdi Merbah University, Ouargla, Algeria.
Corresponding author: hassaine.imen@univ-ouargla.dz.

Abstract: The pseudo-potentiel method based on density functional theory (DFT) using to
study the structural and electronic properties of the MgFe2 substituation in MbB2
superconductor compound. Indeed, it is a useful method to predict the crystal structure of new
material. In this study the generalized gradient approximation (GGA) according to the scheme
de -“ T o .‘—Burke -Ernzerhof (PBE) and the Local Density Approximation (LDA)
y o;ﬁa%cordmg {0 {he “Séhei wdescribed by Ceperly-Alder (CA) are applied. The method is
/'\ mi[ﬂbfmntﬂftbtmnglthe P'W LF program to investigate. The calculation of Partial Density of
CO&IT&R@&‘{’RDO‘SQ!MWME\&‘. important results regarding to the most orbitals contribute in
M at@eiims laved. b @enirsl the re Its of both lattice constants and electronic proprieties at zero
@céssild)e are, found E) be’ Hgﬁ' 'eement with previous theoretical and experimental results.
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Contribution of surface treatments by alkalization and silanization
to the reinforcement of composites based on vegetable fibers and
poly(3-hydroxybutyrate-co-3-hydroxyvalerate)

REMILA Brahimldris Zembouai, Lynda Zaidi
Laboratoire des Matériaux Polymeres Avances (LMPA), Université de Bejaia
Corresponding author: brahim.remila@univ-bejaia.dz

Abstract: Poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV) is a biopolymer produced
by a bacterial species [1]. PHBV is an ideal candidate for several applications such as
biomedical, food, etc., due to its various characteristics [2]. However, the fragility and high
price of PHBV are two major drawbacks that prevent its large-scale application. Therefore, it
seems necessary to improve this biopolymer to make it fully competitive with common
polymers. Natural fibers have recently attracted the attention of scientists due to their
properties, low cost, low density, renewable and biodegradable [3-4]. The use of plant fibers to
reinforce composite materials is justified by the sustainable development that allows the use of
local resources. The Diss plant (Ampelodesma mauritanica) is a large grass that is widespread
in the Mediterranean regions, in North Africa and in the dry regions from Greece to Spain. This
plant was previously used in the realization of ancient houses because of its good mechanical
and physical properties. Biocomposites based on PHBV and diss fiber are promising materials,
combining high performance and possible degradation at the end of life. In this work, different
series of biocomposites based on poly (3- hydroxybutyrate-co-3- hydroxyvalerate) (PHBV) and
diss (treated and untreated) were prepared by melt compounding. Surface modification of the
fibers was performed using several chemical treatments to improve the interfacial adhesion
between the fiber and the matrix. The chemical structure, thermal stability, water absorption
capacity as well as the mechanical behavior of the obtained biocomposites were studied and the
results were compared to unmodified biocomposites and to pure PHBV biopolymer.
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Optimized Entropy of Hybrid (A1203-Cu/H20) Nanofluidic Flow

in Cylindrical Chamber under a Parallel Magnetic Field

REDOUANE Fares
Relizane of University, Algeria
Corresponding author: redouane.fares@univ-relizane.dz

Abstract: In a cylindrical cavity, the convection and entropy of the hybrid nanofluid were
studied. We have introduced a rectangular fin inside the cylinder; the fin temperature is at Th.
The right waving wall is cooled to Tc. The upper and lower walls are insulated. This study
involves the induction of a constant magnetic field. The governing equations are resolved by
the Galerkin finite element method (GFEM). which is used to treat the controlling equations
obtained by giving Rayleigh number values between Ra (103 -106 ), Hartmann number ratio
Ha (0, 25,50 ,100), Darcy ranging between (10-2 -10-5), The porosity ratio is (0,2,0.4,0.6,0.8),
and furthermore, the size of the nano particles is (0.02,0.04, 0.06,0.08). This information is
crucial for controlling both fluid flow and the heat transfer rate for normal convection. The
results of the solution demonstrate that Da influences the entropy and leads to a decrease in the
generation of entropy. The Nusselt mean differs in a straight line with the dynamic. The
domain of flows through the sublime modes while it acts contrary with the magnetic force. The
use of a rectangular fin inside a cylindrical enclosure rather than traditional ones, as well as the
evaluation of its optimal dimensions, was novel in this paper. Moreover, the novelty of this
study is that it fills a research gap by looking into the effect of the specific shape of the walls of
the porous chamber on heat flux.

Frequency shifts of photons emitted by rotating particles and Kerr-

Newman black hole parameters
TARAD Houssam Eddine
University of Kasdi Merbah - Ouargla, Algeria
Corresponding author: houssam.trad@gmail.com
Abstract: Recently, accumulating evidences have been found concerning the existence of a
supermassive black hole at the center of most galaxies, including Sagittarius A*, the black hole
hosted at the center of the Milky Way galaxy. However, the supermassive black hole
parameters.i.e., its mass M, angular momentum J and charge Q are still not well determined and
need moreresearch for its range to be tightened. In our work, we present an approach to deal
with thisproblem.Assuming that these black holes type are Kerr-Newman, the most general
black hole type, weinvestigate how its three parameters M, J and Q are related, in a relativistic
way, to the red/blueshifts of photons emitted by geodesic massive particles (stars, galactic dust
and gas) andtraveling along null geodesics to a distant observer. In the Kerr-Newman
spacetlme we establish the time-like geodesic equations of massive particles orbiting the black
h e orbits on the equatorial plane alongside with
"r ﬁthtf Iﬁjﬂ’e“elgﬁsﬁf &p&}g of photons emitted by those particles and moving radially. We then
fg]rnlﬁl—g:presﬁl,ons ‘ff 81;} hole parameters M, J and Q in terms of these photons frequency
Cofs pits Ll % QJEIH Jlack hole geometry considered in this work takes into account, only
¢ 1ot Yatioh but afes echalge. f the black. This generality gives the obtained results more
,M a (‘frﬂp(’)ﬁa‘ﬁ@éj aﬁ&%{&!&s thcm,, pplicable for other astrophysical phenomena such as accretion
; Qﬁsfcs. 6f BlacR(}fbfes andr ¢tive galactlc nuclei. Moreover, it makes the obtained results
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Influence of Operational Parameters on the Retention of Basic

Fuchsin Dye onto Moringa Oleifera Seeds
TAOUALIT Nadjet BOUTEMAK Khalida, BENSACIA Nabila, CHITACHE Chaima,

MERABET Sarah

Laboratoire des Applications Energétiques de I'Hydrogéne, Process Engineering Department,
University of Blida1, Algeria

Corresponding author:ntaoualit@hotmail.fr

Abstract: The adsorption is the most effective technique widely used to remove pollutants
from wastewater. The high cost of adsorbents leads researchers to find other less expensive
substitutes such as natural adsorbents, like Moringa Oleifera Seeds (MOS). Adsorption of
methylene blue dye onto MOS was investigated previously. In this work, MOS were used in
their natural state, without preparation or chemical modification, to study the retention of Basic
Fuchsin (BF) dye from aqueous solutions in a batch adsorber at room temperature. The
characterization of the material was carried out by both FTIR and SEM-EDX techniques. A
series of experiments was carried out in order to study the influence of certain parameters on
the yield and the retention capacity of the dye on MOS such as the contact time, the adsorbent
mass, the pH and the initial dye concentration. Obtained experimental results show that the
retention of BF on MOS is indeed influenced by the variation of pH. Equilibrium is reached
during 3 hours at pH of 5 on 1.2 g of materials. The adsorbed quantity increases with the
increase of the BF initial concentration. About 42% of BF was reached under these conditions.
The pseudo-first order model describes well the adsorption kinetics. The adsorption isotherms
of adsorbent/adsorbate systems are satisfactorily described by the Freundlich model which
supposes a multilayer adsorption on heterogeneous surfaces. MOS materials are suitable for
discoloration of wastewater and can be envisaged for use as alternative adsorbent.
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Optimal Allocation of Renewable Distributed Generation Using
Artificial Ecosystem-based Optimization Considering Multiple
Objectives

BOUKAROURA Abdelkader Mohammed Amroune, Arif bourzami
Department of Electrical Engineering, University of Kasdi Merbah, Ouargla, Algeria.
Corresponding author: boukaroura_abdelkader@yahoo.com

Abstract: A large number of benefits can be reached with the integration of renewable
distributed generation (dg) in the distribution network, especially renewable energy sources.
These benefits include power losses reduction, network reinforcement, reliability and security
improvement. However, unsuitable allocation of dg may lead to a significant impact on the
power flow, power losses, voltage profile and system stability. Thus, identifying the optimal
location and sizing of dg have been the subject of several studies in which various optimization
algorithms have been employed. In this paper, the recently developed artificial ecosystem-
based optimization algorithm (aeo) is used to solve the optimal dg allocation problem. The
efficiency of the proposed method is demonstrated on ieee 33-bus and ieee 69-bus radial
distribution test networks. The simulation results show the superiority of the application of the
aeo algorithm compared to other existing algorithms in the literature.

Glass transition temperature via machine learning
BENHADJIRA Abderrahamane BENTOUILA Omar, AIADI Kamel Eddin
Department of Physics, Kasdi Merbah University, Ouargla, Algeria.

Corresponding author: abenhadjira97@gmail.com

Abstract: Glass transition temperature (Tg) is an important factor in the innovation of new
glasses, However calculating the glass transition temperature requires experimental and
theoretical efforts which makes the traditional calculation physically expensive and time
consuming, in this context we have conducted a machine learning model namely support vector
regression (SVR) to predict glasses transition temperatures using their chemical compositions
percentage, SVR was trained with 80% and validated with 20% of the available data, the results
exhibits a strong relationship between glasses composition and their corresponding Tg with

G EPB%WE:?FLUQ error around 20k, motivating that in the future we may be able to estimate
orf“ ‘glass trans1t10n-tem§€g¢4 ¢ With high accuracy and minimal experimental effort.
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Saved energy in habitats by improving the thermal conductivity of

concrete slabs
NECIB Hichem BENNACER Mohamed Akram, GOUTAR Hafnaoui, SAHRAOUI

Nesrine
Department of Physics, Kasdi Merbah University, Ouargla, Algeria.

Corresponding author: n.hicheml@gmail.com

Abstract: The aim of this study is to improve the thermal efficiency of concrete slabs by
introducing a plant material, very available in Algeria. This can contribute to the improvement
of internal thermal comfort for buildings in hot areas and this by lower energy consumption.
For this, several experiments were carried out at the laboratory, to find the thermal properties of
a new innovative building material produced by inserting drinn (Aristida pungens) into a
concrete slab. Several mass percentages of drinn relative to the total mass of the concrete slab
(0%, 0.4%,0.8%, 1.2% and 1.6%) were studied to see the effect of the introduced quantity of
this plant on the thermal conductivity of concrete. It was concluded that the insertion of drinn
in the concrete, decreases considerably the thermal conductivity. The best results are noticed
for 8% of Drinn, whose thermal conductivity of the concrete is reduced up to 56.94%. As a
result, heat gains and losses, through wall or slab, are significantly reduced, which reduces the
energy consumed by air conditioning and heating of homes. In addition, the degree-day method
was used to calculate the costs of cooling and heating energy for 58 regions in Algeria. The
lowest energy cost is noticed in the DJELFA region, while the highest energy cost is noticed in
the BORDJ B.MOKHTAR region.

Effect of building materials and comfort temperature on the energy

saving of habitats

NECIB Hichem BENNACER Mohamed Akram, BENFERDIA Hadja
Department of Physics, Kasdi Merbah University, Ouargla, Algeria.
Corresponding author:n.hicheml@gmail.com

Abstract: The building sector in Algeria is ranked among the first energy consumers. Most of
this consumption is due to the air conditioning and heating of homes. To save this energy, it is
necessary to choose the nature and the thickness of the materials used in the construction
according to the climatic environment in which the building is located. Using the ANSYS
FLUENT software (finite volume method), a 10x10x3m habitat prototype was studied. The
boundary conditions take into consideration the ambient temperature and the solar radiation of
the Ouargla region. They are taken averaged during the hottest months; from May 1st to
October 31st. Three types of wall construction materials (brick, concrete and stone) were
,I;L ..'Eemperatures of the interior environment (19, 22, 25 and 28 °C). The
orf‘Tésults showed a \;@Qg/; e difference between the Air-conditioning loads of the different
buﬁmlhgtana&mmtsahnd tﬂ@ \ferent comfort temperatures. The suitable building material is
C ofiUemcthiok Bivke Wablait, Co.n itioning loads are increased compared to the 30cm of brick by
i & M aten15yafos @THQMSS%OS?% for concrete of the same thickness. When the thickness of the
N 3%,/" Qﬁﬁulz(bed’ha@ih%_envelqp%/' s reduced to 15cm, the cooling loads are increased by up to

a 97-70% for brick;, IQ_.4¢)3 Zor concrete and 105.15% for stone.
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Fabrication of SnO2 gas sensor for volatile organic compounds
(VOCs) detection using spray pyrolysis

RAHMANI Abdellah AOUICHE Abdelaziz, CHAFAA Kheireddine
University of Laghouat, Electronic Department
Corresponding author: abdellah.rahmani@lagh-univ.dz

Abstract: Ethanol is commonly employed in a wide range of products that come in direct
contact with human skin. (e.g., medical products such as hand disinfectants in workplaces,
cosmetics such as hairsprays or mouthwashes). In this study thin films of (SnO2) were
deposited by using the spray pyrolysis method on porous silicon, silicon ,and glass at 450°C
substrate temperature . A gas sensor was fabricated by using the deposited SnO2 thin films to
detect ethanol VOCs. Thin films were characterized by X-ray diffraction (XRD), and UV
visible spectroscopy. The sensing properties of the films were studied towards VOCs at
different temperature values. The results showed that the sensitivity of the film the best or
temperature reached about 220°C.

Green synthesized NiO nanoparticles for non-enzymatic glucose
sensing

MESSAI Youcef BEZZI Hamza, BOUARROUDJ Tayab

Departement of physics, Badji Mokhtar University, Laboratory for the Study of Surfaces and
Interfaces of Solid Matter (LESIMS), 23000 Annaba, ALGERIA.

Corresponding author:messai.youcef@gmail.com

Abstract: Glucose is an important biomolecule for human bodys; it is extensively used in food
and beverages industry. Recently, glucose sensors have attracted research attention due to their
numerous applications, such as medical diagnosis, bioprocess and environment monitoring.
The development of accurate, reliable and low cost devices for glucose determination presents
one of the important topics in scientific research. In this work, NiO nanoparticles with 20 nm
sizes were successfully obtained by a simple green synthesis route using nigella sativa seeds
re further used as a modiﬁer on glassy carbon electrode for glucose sensing.
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Molecularly imprinted polymer supported on green synthesized
rGO@AgNPs for sensitive electrochemical detection of Lactic acid

BEN MOUSSA FatahACHI Fethi, BELKHALFA Hakim

Laboratory of Valorization and Promotion of Saharian Ressources (VPSR), Kasdi-Merbah
University, Ouargla, 30000, Algeria.

Corresponding author: fateh.benmoussa95@gmail.com

Abstract: Using Allium sativum extract, we provide a unique one-step green reduction
technique of reduced graphene oxide decorated with silver nanoparticles (rGO-AgNPs) that is
both cost-effective and environmentally benign. After that, the rGO-AgNPs were combined
with a molecularly imprinted polymer to form a highly sensitive selective electrochemical
sensor for detecting lactic acid, a crucial agent in cancer cell screening. SEM, X-ray diffraction
and Fourier-transform infrared spectroscopy were employed to investigate the shape and
surface properties of the produced nanomaterials. Cyclic voltammetry, on the other hand, was
employed to characterize the modified electrodes in the presence of [Fe(CN)6]3-/4-. The
electrochemical detection of LA was performed indirectly using AuE/rGO-AgNPs/MIP and
was based on the signal generated from [Fe(CN)6]3-/4- redox peaks that steadily decreased
with increasing LA concentration due to the interruption of electron transfer paths, indicating
high sensitivity towards the target molecule. With a detection limit of 0.726 yM (S/N=3), the
current variation I(I BLANK - I LA) was linearly proportional to LA concentrations ranging
from 10 to 250 M. The designed LA sensor demonstrated high selectivity and stability.
Moreover, the LA sensor's durability was tested against various pH media, with satisfactory
results confirming the possible usage in a variety of real-world samples.

Preparation, development of phases, microstructures and electrical
properties of xCement-(1-x)PZT ceramics

KAHOUL Fares HAMZIOUI Louanes, GUEMACHE Abderrezak

Université de M’Sila, Département Socle Commun ST, Faculté de Technologie, M’Sila 28000
Algérie.

Corresponding author:kahoul.fares@gmail.com

eneure - electric ceramics xCement-(1-x)PZT where x=0, 0.0025, 0.005, 0.0075
o ﬁa‘ﬂﬁ f)ig 1- -were.- Sleuai’@dg}l '~ conventional mixed-oxide route and sintered at 1100 °C. The X-

\o » raj/sdlfﬁt:a;omu@mﬁiysfs 039‘['1‘

s thephase formation of PZT perovskite structure. At x=0.005:

Coﬁmedrateom&eamblend% of the material are investigated at sintering temperature and
o M atéoind ta bef %ﬁemgiéwl:a' res. ctively. The mechanical quality factor and piezoelectric charge
3 ‘3%, ¥ C&oéffi@en! 7for()0 OOSCelg‘E (-0.995PZT material are found to be 350 and 125 pC/N
£° b ‘tespectively. The gran{chZ “of the material is studied by using Scanning electron microscopy.
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Effect of GdEF3 substitution on the structure and electrical
properties of Bil.6-xGdxPb0.4Sr2Cal1Cu208F3x superconductors

SAOUDEL Abdelmalek HAMANE Ahmed , ALLAG Hicham, Sevgi Polat ALTINTAS

LEND, Faculty of Science and Technology, Med Seddik Ben yahia University, BP 98 Ouled Aissa,
18000 Jijel, Algeria

Corresponding author: abdelmalek.saoudel@gmail.com

Abstract: The purpose of this work is to study the effect of doping with gadolinium fluoride
(GdF3) on the structural, microstructural and electrical properties of the superconducting
compound based on bismuth Bil.6-xGdxPb0.4Sr2CalCu208F3x (x = 0, 0.02, 0.04 and 0.06).
The samples are elaborated by solid state reaction and they are characterized by X-ray
diffraction (XRD), scanning electron microscopy (SEM) and resistivity measurements Q(T).
The refinement of cell parameters is done in orthorhombic system with Bbmb space group. The
obtained results revealed that all the samples are composed of only Bi-2212, Bi-2201 and
Ca2PbO4 phases and the highest proportion of the dominate phase which is Bi-2212 is
observed for x =0.02 and is about 91.72% as well. We noticed the decrease of parameter ¢ with
increasing GdF3 doping. This behavior can be explained by the difference in the ionic radius of
Bi3+ (1.03 A) and O2- (1.35 A) substituted by Gd3+ (0.938 A) and F- (1.285 A), respectively.
From SEM analysis, it is clearly shown that the doped samples are become more connect than
the undoped one. Then, the good purity of all samples is confirmed by the energy dispersive
spectroscopy (EDS) analysis. The variation of resistivity as a function of temperature shows
that all the samples exhibit a single superconducting transition. The onset (Tc.on) and offset
(Tc.off) critical transition temperature are increased with increasing GdF3 amount and both of
them are reached the maximum values for the sample x = 0.06 of about 80.74 and 76.36 K.
This enhancement can be due to an increase of the charges carrier concentration in the CuO2
planes. It is also found that the activation energy (UO) is improved with gadolinium fluoride
doping and the residual resistivity (Q0) too.
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Synthesis and Characterization of a Novel Organic-Inorganic
nano-Hybrid: A new prospective material for Electrochemical
sensing.

MESKHER Hicham ACHI Fethi

Laboratory of Valorization and Promotion of Saharian Ressources (VPSR), Kasdi-Merbah
University, Ouargla, 30000, Algeria.

Corresponding author: hicham.meskher@g.enp.edu.dz

Abstract: By using in-situ one-step chemical oxidative polymerization, a novel organic-
inorganic nanohybrid of polyaniline doped copper oxide nanoparticles (CuO@PANI) was
prepared. The influence of the synthetic approach, the doping effectiveness of copper oxide
NPs, as well as the nanostructure of the as-synthesized nano-hybrid, were all studied.
CuO@PANI nanohybrid was characterized by Fourier transform infrared spectroscopy (FT-IR)
, field emission scanning electron microscopy (SEM), X-ray diffraction (DRX) and X-ray
fluorescence (XFR). The results showed favorable interaction between PANI and CuO NPs.
The electron microscopy analysis of nano-hybrid indicates that CuO is well dispersed and
agglomerated in the PANI matrix as can be seen clearly in X-ray fluorescence analysis.
Moreover, X-ray assessment indicated that the amount of CuO NPs strengthens the crystallinity
of PANI. In the other hand, FT-IR spectroscopy has confirmed the interactions of the hydroxyl
group of CuO with the quinoid ring of PANI in addition to metal vibration bands confirming
the formation of highly pure CuO nanoparticles on the surface of PANI nanofibers. Moreover,
for the electro-responsive behavior study, the composite was dispersed in ethanol (3 mg/ml),
and its electrocatalytic activity was examined via a potentiostate in presence of catechol. As a
result, the electrical conductivity of the synthesized hybrid was found to be drastically
increased (around 60 %) as compared to that of pure PANI at room temperature due to the
formation of conducting path between CuO and PANI surface. Hence, through this work we
highly recommend to use this hybrid for future sensing applications.
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Effect of electron beam irradiation on the properties and
ecotoxicity of PHBV/PLA/C30B nanocomposites for food
packaging applications

ZEMBOUAI Idris ZAIDI Lynda, KACI Mustapha, BRUZAUD Stéphane
Laboratoire des Matériaux Polymeres Avancés (LMPA), Université de Bejaia, 06000, Algeria.
Corresponding author: idris.zembouai@univ-bejaia.dz

Abstract: Food packaging manufacturers have become increasingly aware of customer
demands relating to concerns about food quality, safety, and most importantly of environmental
sustainability. Aseptic food packaging material is therefore essential to preserve food quality
over time. For biodegradable packaging, these materials have to be sterilized or decontaminated
prior to use to protect against possible microbial contamination. Since our knowledge about
polyhydroxyalkanoates (PHA) for food packaging is rather limited, the challenge is to produce
biodegradable primary packaging materials which remain stable without affecting mechanical
and barrier properties as well as not resulting in toxicological side-effects during both storage
and usage. Several methods for decontamination are well documented in literature and these
include mainly, hydrogen peroxide (H202) technology, wet steam, UV- light and ionizing
radiation. Ionizing radiation is an effective technology for sterilization as well as for other and
systems, applications such as food pasteurization and environmental remediation. Recent
advances in electron-beam technology (eBeam) have made this mode of sterilization a worthy
competitor to the traditional gamma processing. In the present work, the objective was to
investigate how the radiation stability of PHBV/PLA blends in presence of C30B is affected by
eBeam irradiation at absorbed doses of 1 and 10 kGy. The changes induced in terms of
chemical structure, morphology, molar mass, thermal, mechanical and barrier properties as well
as ecotoxicity were evaluated by several techniques for each absorbed dose.
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Laboratoire des Matériaux Polyméres Avances (LMPA), Université
de Bejaia 06000, Algeria

ZAIDI Lynda ZEMBOUAI Idris, TOUATI Naima, KACI Mustapha
Laboratoire des Matériaux Polymeres Avances (LMPA), Université de Bejaia 06000, Algeria
Corresponding author: lynda.zaidi@univ-bejaia.dz

Abstract: In this work, the first part is devoted to the preparation of polylactide (PLA) /
Cloisite 30B nanobiocomposites by melt intercalation and the characterization of the main
properties as a function of the nanocharge contents. The results indicate that the PLA/C30B
nanobiocomposites exhibit a mixed intercalated-exfoliated morphology. All the prepared
samples showed an improvement in both thermal and mechanical properties in the presence of
the nanofiller. The second part is about the biodegradation of PLA and PLA/C30B
nanobiocomposites which was carried out by respirometry in compost at 59°C during 80 days.
The results indicate that the rate of biodegradation of PLA increases progressively with the
mineral filler content, which seems to play a catalytic role on the biodegradability of PLA
matrix.

Investigation of Nondestructive Testing Methods for linear Friction
Welding steel and aluminum

HELAL Yazid BARRI Aziz
University of Ouargla, Ouargla-Algeria
Corresponding author: Helalyzid555@gmail.com

Abstract: The Friction welding is classified as a welding process in solid state. It has many
advantages related to other welding processes. It is also and applied in many fields (petroleum
industry, automotive, aviation and space, etc.). The aim of this paper is to examine and study
welding in its solid state especially friction welding between two A 60 steal pieces. We tested
the effects of the settings such as rotation speed and time of friction, we used several analytical
methods which are simple, but effective and appropriate for this kind of research such as

s like stressing test and we have also used non-destructive control such
or@? Ehe visual mspec?ﬁfwa uid penetration test and radiography (y). This is for detecting the
-~ defesetdrite caghi Qﬁﬁiple a?@ know the impact of the posed conditions (rotation speed and
CO{%@ F R SHNEWS fhlﬁe’d ﬂa if the increase in rotational speed has reduced defects of welded
M a rﬁnht'Wlﬁﬂglcgéh%fﬂgeﬁmg‘ qg ffiction. Finally, we noticed that the secret -Optimum welding
3 %,"‘ @%oyér 1s.ste(ﬂ@12ﬁun=nnlml 000 RPM.
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Physico-Mechanical Properties of Diss Fiber Reinforced
Composites: A Comparative Study

TOUATI Naimalynda ZAIDI, Idris ZEMBOUAI

Laboratoire des matériaux polymeres avanceés, Université A. Mira, Route de Targua Ouzemmour,
Bejaia 06000,

Corresponding author: matoul78@yahoo.fr

Abstract: Polyhydroxyalkanoates are semi-crystalline, biobased and biodegradable polyesters
that exhibit a wide range of physical and mechanical properties depending on their
composition. However, its production cost, which is much higher than that of conventional
plastics, their low impact resistance and low thermal stability limits the large-scale application
of PHA. Several methods have been developed to improve the properties of this biopolymer,
such as copolymerization, chemical modification or the incorporation of numerous fillers,
which modulate both the biodegradation and the mechanical properties of the final products.
Natural fibers are now a widely studied choice for composite manufacturing applications and
are increasingly replacing synthetic fibers . Therefore, the aim of this work is to investigate the
effect of natural fibers, which are extracted from the Diss plant, on the physico-mechanical
proprieties of PHBV matrix based biocomposites. The results are compared to those of PP-
based composites reinforced with the same fibers. Diss fibers were subjected to alkaline
treatment to improve interactions at the polymer/fiber interfaces. The results of the mechanical
tests reveal an improvement in the Young's modulus of PHBV after the addition of 20% of
treated Diss fibers. However, this improvement is accompanied by a decrease in impact
strength due to phase discontinuity and increasing stiffness. The obtained biocomposites show
similar mechanical properties compared to those obtained with PP-based composites.

Keywords: Natural fibers, biocomposites, PP, mechanical properties, Alkali treatement
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Impact of different culture conditions on bioenergetic potential of
native microalgae Selenastrum sp.

KEDDAR Mohamed Nadir

Dynamic Interactions and Systems Reactivity Laboratory, Kasdi Merbah University, BP 511, Route
de Ghardaia, 30000, Ouargla, Algeria

Corresponding author: m.keddar@univ-ouargla.dz

Abstract: Currently, microalgal biomass is receiving wide interest as renewable and
environmental-friendly energy feedstock as a rebuttal to chemical stuff and fossil source
depletion. These photosynthetic microorganisms are capable of naturally producing lipids that
can be used for biodiesel generation. In the present study, the lipid content and fatty acid profile
of a native microalgae strain Selenastrum sp. was explored under different culture conditions in
context to determine the most suitable for biodiesel production. In total five nutritional and
environmental monitoring procedures were done for 10 days, these included high light (35 W
m —2) and high salinity (25 g L —1 NaCl) exposures, nitrogen deprivation, mixotrophic
cultivation (by 2 g L—1 glucose addition) and natural sunlight culture referred to control.
Almost, mixotrophic cultures were the most performant in terms of biomass production (1.35 g
L—-1) and specific growth rate (0.71 d—1). The gravimetric quantification of total lipids revealed
highest contents in nitrogen deprivation and high light cultivations (36.59% and 36.47% dw,
respectively), followed by mixotrophic (31.45%), high salt (30.79%) and the control (23.82%).
As determined by GC-MS, the lipidic fraction was dominated by monounsaturated fatty acids
(mainly C18:1) in high light (52.57%), high salt (52.06%) and mixotrophic (37.33%) cultures,
while polyunsaturated fatty acids (in the form of C18:2 and C18:3) were the most relevant in
the case of nitrogen free and control cultivations. Thereby, this study appoints Selenastrum sp.
as promising candidate for improved qualitative biodiesel production mainly under culture
circumstances with significant MUFA content.

Keywords: Selenastrum sp., culture monitoring, lipids, monounsaturated fatty acids, biodiesel
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Vibration control by piezoelectric materials of wind blades

YAKOUBI Hadja Aida Chérif, Mounir Meddad, Issam Meghlaoui

Electromechanical Department, Mohammed EI Bachir Ellbrahimi University, Algeria.
Corresponding author: yakoubihadja34@gmail.com

Abstract: Wind energy as one of the most essential current renewable energies in generating
new electric power in view of the fact that its benefits. The size of multi-megawatt wind turbines
is increasing and the blades became more large due to extract more wind resources, thus the
blades are becoming more flexible and hence are susceptible to vibrations induced by external
wind loading and tower interactions. This uncontrolled vibration lead to the structural fatigue
damage and a notable reduction in the operational efficiency and lifetime of the wind turbine.
Therefore, it becomes a necessary to implement systems to control the induced vibrations on the
blades. In this work, piezoelectric materials (sensor and actuator) are integrated into the blade
structure to reduce vibration

Optical and electrical properties of Sn-TiQO: thin films
BOUFELGHA Fayssal Faycal Labreche, Karima Ramdane and Nour-Eddine Brihi
Research Center in Industrial Technologies

Corresponding author: boufelghalem@yahoo.fr

Abstract: TiO2 thin films have been extensively studied because of their interesting optical,
electrical and chemical properties [1, 2]. In recent past, there is much attention in the technology
of titanium dioxide thin films owing to its vast applications in optoelectronic devices [3, 6]. In
this work, we elaborated and we studied the properties of titanium dioxide pure and tin-doped
thin films (Sn-TiO2) with different concentrations. The thin layers were deposited on glass
substrates by Sol-Gel spin-coating technique. Later, the thin films were analyzed by XRD, UV-
Visible and 4-Point techniques. XRD spectra show good crystallization of the different samples
and the presence of the single anatase phase. The UV-Visible results shows high transmittance
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Adaptation of SODART code for simulation of sodium heat pipes
BOURENANE Aissa Lylia Hamidatou , Mourad Dougdag , Mohamed Laid Yahiaoui
Materials Energies Research Laboratory, Tamanrasset University, Tamanrasset, Algeria
Corresponding author: bourenane.aissa@gmail.com

Abstract: The heat pipe is one of the most inventions in thermal physics during the last century
because of its unique ability to transfer heat over large distances with minimal losses. Its principle
is transport heat from one area to another via a passive mechanism by evaporating and
condensing a working fluid. These devices are used in cooling in different domains from
processors to nuclear reactors. The primary cooling system of most micro reactors (VSMR)
designed to be a heat pipe. Additionally, some solar power plants (SPP) use heat pipes in the
thermal collectors as well as in the storage systems. The goal of our project is to find the best
way to hybridize a nuclear reactor and an SPP with a thermal storage system. In the study of heat
transfer between parts of the hybrid system, we need a special tool that allows the design and
analysis of this type of devices. In our establishment we do not have a numerical tool for
calculating heat pipes, so we found this solution to take an old code and renew it. In this work
we recompile the SODART code to simulate a stainless steel heat pipe running on Sodium with
a non-condensable gas. We used the algorithm and the data available in the references to rewrite
the code and validate it. The results were very encouraging, all the variables that were calculated
using the renewed program were completely identical to the original results calculated using the
original code.

Synthesis and characterization of nanozeolites Cu-FAU, Cu-MOR
and their composites for antimicrobial properties

BENCHIKH Imen DEHBI Atalah, MOKADEM khadra , ALLAL Farida, DJAFRI Fatiha
Department Biology ,University of LAGHOUAT Algeria
Corresponding author: benchikh_imene@yahoo.fr

Abstract: In this work, we were interested in the first place in the synthesis of structural type
zeolites (MOR, FAU) the different analysis techniques characterized these materials, and on the
other hand in the applications in the field of microbiology, this microporous material has known

growing interest because of its multiple applications in several fields, including mig
ﬁ Erieure deg o
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because of clinical interest against antibiotic-resistant bacteria. Our work consis N
metallo silicates of FAU [1] and MOR (M = Cu, Zn) in a hydrothermal w; xg"ﬁhe ingerperatedation a-, 4{;
zeolites obtained are characterized by different analysis techniques (X ‘fJ V-G/o$e pd BIER)Renewable
and applied as antimicrobial agents against E. coli and Staphylococcus- amMm:e’,Fqst Jesulth F nergies
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Electrodeposition of NiCoO on carbon felt for high performance
supercapacitor electrode

ACHOUR Wafa Toufik HADJERSI and Mohammed KEHOUANE

Material physics department, University of Science and Technology Houari BOUMEDIENE,
Algiers, Algeria.

Corresponding author: achour.wafad7@gmail.com

Abstract: Lately, energy storage devices have drawn considerable attention due to growing
energy consumption. Supercapacitors are emerging as one of the promising energy devices for
future energy technology. They’re famous with significant energy density, long life cycles, and
the ability to accumulate and deliver energy within a short time.[1] In this regards, carbon-based
electrodes such as carbon textile, carbon cloth, carbon tissues and carbon felt are the most used
electrodes for its outstanding features namely: electric conductivity, large surface area,
remarkable lightweight, flexibility, low-cost and chemical stability which are suitable to be used
in an extended domain ranging from micro-electronics to large industrial areas and energy
management sectors.[2] However, there are some drawbacks regarding a low capacitance, self-
discharge, high cost and low energy density.[3] In order to obtain a storage device capable of
providing high energy density and power energy at the same time, we developed supercapacitors
based on carbon felt decorated with NiCoO. Herein, NiCoO was electrodeposited on carbon felt
to be examined as an electrode for supercapacitor

Prediction of hybrid system (photovoltaic - wind turbine) power
based on climatic data using ANN technique .

MEMOUCHI Wissem Youssouf Amrane, Hichem Nemouchi
University of Sciences and Technology Houari Boumediene Algiers, Algeria
Corresponding author: nemouchiwissem@gmail.com

Abstract: Renewable energy sources modeling are straightforward correlated to climate data. In
order to evaluate the future power extract from hybrid system that combine both photovoltaic
and wind turbine sources we shed light forecast of meteorological parameters based on artificial
neural network (ANN). To swipe up power energy, several elements such as temperature,
irradiation, wind speed air pressure, humidity and air density were depicted, then neural network

e

architecture was achieved to predict the power energy of the hybrid system for fu
seems in the training database. The effectiveness of the proposed tec ) 1qu@ 1s tested by 4
employing real climatic data for Djanet town located in Algerian deserts ’]Ihe 16 s lts b(aﬁ’iéaatlona' ¢
show that ANN present high accurate forecasting power energy, therefor -'thﬂ: s.y em wﬁig Shav Renewab,e
reliable and the grid remains more stable, indeed the intermittent of rene ge sourc s'hav 'la)n1 n Energies ‘
correctly controlled. The proposed study revealed also the importance \ ?‘ﬁ;newarbi 'e(fle 70-"_‘?_',.-"*@?

mainely solar and wind sources deposits potential in algerian desert which

a variety of uses, including generating electricity, providing light or a comfort
environment, and heating water for domestic, commercial or industrial purposes.



Electronic transport properties in symmetrical binary (BN) Cx
armchair heteronanotubes

KHEMISSI Aicha Hafid Khalfoun

Laboratory for Theoretical Physics and Material Physics (LPTPM), Faculty of Exact Sciences and
Informatics, Hassiba Benbouali University

Corresponding author: a.khemissi@univ-chlef.dz

Abstract: We study the electronic transport properties in the (BN) Cx armchair heteronanotubes
with binary supercells. The binary supercell consists on duplicating the single (BN) Cx supercell
twice equivalently as a double period structure but with discernible BN-C patterns. We consider
four kinds of binary (BN) Cx supercell, according to the orientation of the BN armchair cells in
both longitudinal and circular directions of the armchair heteronanotubes. The binary (BN)Cx
armchair nanotube can behave either as semi-conductor or as metal according to its
corresponding supercell. Combining the electronic band structure of the binary (BN) Cx
heteronanotube with the electronic transmission coefficient profile of the corresponding unit
supercell - when it is incorporated as the device element between two perfect leads of carbon
armchair nanotube, - we report three universal types for the electronic transport behaviors,
evolving as a selecting rule when x, i.e. the number cells of the armchair carbon nanotube,
increases inside the corresponding binary supercell. Energetic stability parameters are also
checked into account in order to identify the stability preference that corresponds to the different
circular orientation phases in each perpendicular configuration. All the calculations are
performed on the basis of the density functional tight binding model as implemented in the
DFTB+ software package.
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The effect of Heat Treatment on the Microstructure and
Mechanical Properties of NiCrBSiFe-WC Hardfacing

TOUGHERGHI Fatah KHENFER Khadija, Soal imene , MEHENNI Mohamed, TERKI
Mania

Laboratory of Science and Materials Engineering, Faculty of Mechanical Engineering and Process
Engineering, University of Science and Technology HouariBoumediene, EL alia Bab Elzzouar

Corresponding author: ftougherghi@usthb.dz

Abstract: In this work, an experimental investigation is carried out to study the impact of heat
treatment on the microstructure and mechanical performance of NiCrBSiFe-WC coating
obtained by hardfacing on a carbon steel substrate. The obtained coatings were analyzed by
optical microscopy, scanning electron microscopy (SEM) coupled with energy dispersive X-ray
spectroscopy (EDS), X-ray diffraction analysis (XRD) and Micro-hardness tests. The results
show that the cohesion of the coating is probably deteriorated under the effect of heat treatment
causes a metallurgical decohesion of the NiCrBSiFe-WC coating, in addition the microstructure
contains porosities and microcracks. SEM analysis indicates the formation of CrNiW new phases
under the effect of heat treatment and the existence of these phases is confirmed by XRD
analyses. Moreover, the decomposition of WC grains makes the hardness of the coating higher
than that of the unheated sample. The microhardness of the NiCrBSiFe matrix increases from
640 to 750 HV due to the decomposition of the WC grains under the effect of heat treatment.

Study of the conjugate heat transfer in the receiver tube of
parabolic trough solar collector

REDDAH Taki Hocine Benmoussa, Fares Mohamed Laid Rekbi

Research Centre in Industrial Technologies
Corresponding author: reddahtaki@yahoo.fr

Abstract: In this work a three-dimensional numerical simulation of the conjugate heat transfer

in absorber of parabolic trough solar concentrator type LS2 has been performed by ANSYS

FLUENT 19.1 academic version. The distribution of the solar energy flux on the A Shre deo

the absorber tube tube is not-uniform, its results are retrieved from the literg ngIEf et-al: and'""-..__uafg/;:'._

they are integrated into the fluent software in the form of a program 1’ "G‘H Iangﬁ&gw{wthatlonal 4{;

success. The heat transfer fluid used is Syltherm 800 liquid oil and ti $ SZQ)@fﬁB@he%@lﬁrRenewab'e )

collector from the experimental test by Dudley et al. The numerical resulgg a'(M ééﬁl}:baﬁed anigh Energies 7

the experimental data and good agreement is obtained, proving that tik ﬁopos@icflun(erlaa'f 2022 S
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Thermal and optical properties of Sb203-PbO-MoO glasses

BOUDEN Hanane Mourad Baazouzi, Sayah Rezgui

Laboratory of Photonic Physics and Multifunctional Nanomaterials, University Mohamed Khider of
Biskra, Algeria

Corresponding author: hanane.bouden@univ-biskra.dz

Abstract: Heavy metal oxide (HMO) glasses have recently had high research activities due to
their good physical and chemical properties. They possess: low phonon energy, refractive index
higher than traditional glasses like borosilicate and phosphate glasses, and a chemical durability
better than fluoride glasses. Further, they are transparent in near, middle infrared, and visible
spectra, which puts them at the first-choice materials for photonics, optoelectronics, sensors, and
nonlinear optical devices. New ternary glasses with composition of (90-x)Sb203-xPbO-
10MoO, for x = 10, 20, and 30 mol%, have been prepared by a melt quenching method. The
absorption spectra in the UV-VIS region have been recorded. A good stability against
devitrification has been confirmed by differential scanning calorimetry (DSC). The glasses
density measurement exhibits density increases with rising of the PbO content in the glass.

Synthesis, Spectroscopic and electrochemical properties of a
tetradentate diazomethine iron complex. The single crystal of
(FeCIL) DMSO

BOUCHERABINE Djihed Kamel Ouari

Laboratoire d'Electrochimie, d'Ingénierie Moléculaire et de Catalyse Redox, Faculty of Technology,
University of Ferhat Abbas Sétif-1

Corresponding author: djihed.boucherabine@univ-setif.dz

Abstract: The interaction of metal complex containing ligands with N and O donor atoms has
been thoroughly considered [1-2]. Iron complexes have attracted great attention of scientists, due
to their structural diversities and potential applications in molecular magnetism and their ability
to store and transport dioxygen in hydrocarbons oxidation catalysis [3-4]. In the present work,
we report the template synthesis, of a new iron(IIl) complex FeCIL with tetradentate ligand iron
prepared following a reported method [5] by refluxing 2-hydroxy-1-naphthaldehyde

diaminopentane. The characterization and the identification of the two struct W&éﬁﬁ’l@d’ ot OZ[a'r
out by Micronalysis, FTIR, UV-Vis, 1H, 13C and DEPT NMR spectros > Ryfxol“he fg?lﬁf‘ul;aﬁ ationa ,
structure of the ligand was determined by single crystal X-ray d fﬁaot@gfetpgpnglgq] Renewab , e
Electrochemical properties of the iron complex were investigated in DMF‘bS/ cyMgth]tavmnéqgrd Energies ';
using glassy carbon as working electrode (GC) under nitrogen and oxygen:z Osphgcé tTh? alms- 2022 )
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Electronic Properties of Yttrium Aluminium Nitride (YxAI1[/XN)
Alloys: A First-Principles Study

MEZILET Oumkeltoum Abdenacer Assali, Said Meskine , Abdelkader Boukortt

Physical Mechanics and Metallurgical of Materials Laboratory , Abdelhamid Ibn Badis University-
Mostaganem,

Corresponding author: mezilet.oumkeltoum@yahoo.com

Abstract: Accurate knowledge of electronic structure of the wurtzite YxAI1-xN materials is
requisite for understanding their importance applications in optical and photonic devices. The
newly developed modified Beck-Johnson of Koller-Tran-Blaha {nKTBOmBJ} within
FPOLAPW method is used to explore the electronic structure, i.e. band structure and electronic
density for wurtzite YXAI1OXN compounds for concentrations x= 0, 0.062, 0.125, 0.25 and
0.375. We have found a direct band gap for AIN about 6.10 eV. An indiract band gap have been
showen for x =0.0625,0.125 and 0.25 about 5.13,4.97 and 4.50 eV, respectively. A direct band
gap equal to 4.17 eV for x= 0.375. Our results indicate that YAIN exhibit gap transitions from
direct (I'>TI") to indirect (M—I) character at (x= 0.0625; Eg= 5.13 eV), and from indirect
(M—T) to direct (I'—>1T") at (x= 0.375; Eg= 4.17 Ev). With the replacement of Al with Y, not
only the transition of bandgap occurs from direct to indirect and also decrease the bandgap of the
understudy compounds. The results obtained is much better than the others works and make this
material desirable for many electronic and optical devices.

Valorization of olive oil by-products as valuable source for
development and characterization of biopolymer thin film

HADRI Nassima Zineb Macene , Sara Hasni , and Mohamed Didi Ould Elhadj

Fac. Sciences naturelles et sciences de la vie : Dep. Sciences biologiques, Lab. Protection des
écosystemes arides et semi-arides, Univ. Kasdi Merbah QOuargla

Corresponding author: hadrinassima@yahoo.com

Abstract: In the past decades, as alternative to the petroleum based products, biodegradable
polymers, such as chitosan, have undergone extensive investigation in order to minimize waste
disposal problem. Yet, biopolymers face some constraints, namely regarding their poor
mechanical and barrier properties. Hence, this work aim to develop and characterize chitosan

edible film incorporated with polyphenols from oil by-products and analyze_ . al@ﬁfrwe ”éﬁfe de
polyphenols on mechanical properties properties of the resulting biopoly; ensoigg‘;llf)wm iy
principles of analytical chemistry valuable compounds from food by-prod Cts\ha%befen e)tg n rgat:onal
and quantified. Furthermore, biodegradable active films containin 0.1%,
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Fuel Cell / Micro-Turbine Hybrid Micro Grid Reliability
Optimization

GUERRAICHE Khaled Latifa Dekhici , Abdelkader Zeblah

Departement of Electrical Engineering, Higher School of Electrical and Energy Engineering of
Oran, Algeria

Corresponding author: khguerraiche@yahoo.fr

Abstract: In energy systems, reliability analysis, modeling and optimization of complex systems
are very important. Although the works on reliability optimization with the traditional method
are numerous, researchers are still studying more efficient and accurate methods to solve the
redundancy allocation problem. An optimal electric power management strategy is proposed for
the operation of a hybrid microgrid system with different types of productions. To approve the
maximization of reliability based on the lifetime of the system, which include the investment,
operating and maintenance costs, as well as the interest rate and the inflation coefficient. The
constraints are the total annual cost (TAC) of the hybrid microgrid consisting of gas turbines,
fuel cell, substations and power lines. In order to optimize the electrical generation-transmission
system, the bat algorithm (BA) is used. The estimation of the system reliability is solved with
the Ushakov algorithm (UMGF). Components may have a total failure, which reduces the
performance rate of the components. The results show that the proposed method achieves an
optimal design in a reasonable time. We note that, to obtain maximum reliability, we must invest
more, and therefore increase the various costs of the system. According to the Kyoto Protocol,
concerning global warming, the minimization of greenhouse gases is taken into account in this
study.
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Entropy and Galerkin finite element study for mixed convection
(MWCNT-Fe203/H20) hybrid-nanofluidic flow in a special cavity
adopting to the Darcy—Furchheimer model.

BENHANIFIA Kada Fares Redouane, Lakhdar Rahmani, Mebarki Brahim , Ahmed
Remlaoui Toufik serier, Bouddou Riyadh

Laboratory of Energy in Arid Region (ENERGARID), Faculty of Science and Technology,
University of Tahri Mohamed Bechar,

Corresponding author: hanafi.kada@gmail.com

Abstract: In this study, a new cavity shape was filled with an extension (MWCNT-Fe203/H20)
nanofluid under a constant magnetic field. The nanofluid flow is laminar and incompressible,
while the inertial effect of advection in the porous layer is taken into account by adopting the
Darcy—Furchheimer model. The problem is explained in the dimensionless form of the governing
equations and is solved by the finite element method. Through this complex geometry, various
thermo physical parameters such as Rayleigh number, [102<Ra<105] Hartmann number
[0<Ha<100]and nanoparticles concentration are considered [0.02<$=<0.08]. In addition, many
properties related to the porous layer are examined, such as its porosity and the [0.2< &
<0.8]Darcy number[10-5 < Da <10-2], which indicates the permeability of the porous medium.
The content of the hybrid Nano-fluid is considered to be Newtonian, stable and incompressible
and in accordance with a constant Prandtl number for the base fluid (Pr = 6.2). Calculations are
made according to the finite element method. The results of this work are presented in terms of
rheology, isotherms, entropy generation and mean Nusselt numbers. They have demonstrated
that increasing the Rayleigh number and Darcy number improves heat transfer in the enclosure.

Artificial neural network based direct power control strategy
applied to doubly fed induction generator-based wind turbine

KHELIFA Siham Abdelhafid Semmah
Departement of electrical engineering, Djilali liabes university of Sidi Bel Abbes, Algeria
Corresponding author: sihamsiam71@gmail.com

Abstract: Artificial neural network is an exciting branch of artificial intelligence (Al). Inspired

by the concept of biological neural networks, they represent a broad field of _reseaech dhabre go ==

7 ale
addresses challenges of perception, memory, learning, and reasoning. Thes “ﬁeéﬁ‘lfiqueS'heiV'e'
obtained significant use in the fields of power electronics and electrical mag @.Cbntr&f bajuseationa :
they seamlessly integrate into the control strategies from which they wer ,-'dﬁve’io 8&9 ﬁq{fgﬁa%QrRenewab'e 3
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confirmed the efficiency and the robustness of the proposed control strategy on the term of
decoupled reactive and active powers.



Study Of Structural, Dynamics And Thermodynamics Properties
For The Semiconductors Compounds Libex(As, Sb And Bi)

GUECHI Nassima Badis Benncer

Physics Laboratory at Guelma, Faculty of Mathematics, Computing and Material Sciences,
University 8 Mai 1945 Guelma,

Corresponding author: guechi.physique@gmail.com

Abstract: In this work we carried out a detailed study structural, dynamics and thermodynamics
properties for the semiconductors of Nowotny and Juza compounds LiBeX(As, Sb, Bi). The
method used in the calculations is the pseudopotential (PP) within the framework of the density
functional theory (DFT) as well as the quasi-harmonic approximation by Debye. The study of
phase transition under the effect of pressure for LiBeX compounds (X = As, Sb and Bi) is
calculated by calculating the energy as a function of volume for five candidate structures. Our
results show that the structural parameters calculated with the generalized gradient
approximation GGA is in good agreement with the available experimental and theoretical results.
Under the effect of pressure the studied ternary compounds undergo phase transitions. The elastic
properties are calculated using the perturbative density functional theory (DFPT). Our result
show that the values of the elastic constants obey the mechanical conditions of Born stability,
thus indicating the stability mechanics of the materials studied. Then, we studied the
thermodynamic properties by applying the quasi-harmonic Debye approximation. We presented
and discussed the results obtained concerning the change in volume V, heat capacity at constant
volume CV, heat capacity at constant pressure CP, coefficient of thermal expansion o, the Debye
temperature OD and the compressibility modulus BO as a function of the temperature for different
pressures.
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Use of solar energy for photocatalytic water treatment

BARBARI Karima Rachid Delimi, Totozafy Jean Chrisologue
Environmental Research Center (CRE), Sidi Amar Campus; BP N°2024 Sidi Amar, Annaba
Corresponding author: karima.barbari@hotmail.fr

Abstract: Water pollution and the energy crisis are two major global challenges in this century.
The use of solar energy in the field of water treatment is a potential sustainable solution to the
world's water scarcity issue. In recent years, significant efforts have been devoted to developing
innovative solar-based water treatment technologies. Among these technologies is solar
photocatalysis for degradation of toxic organic pollutants. The principle of this technology is
based on the excitation of a semiconductor (generally titanium dioxide TiO2) by the solar
radiation which leads to the generation of highly oxidant species such as hydroxyl radicals (¢*OH,
Eo =2.80 V/SHE) are able to almost all organic pollutants non-selectively and quickly. However,
the use of TiO2 as suspension in water poses the problem of the separation to remove and recover
the photocatalyst from treated water. One of the solutions to this problem is supporting the
catalyst on suitable support. In this context, this study focuses on the fixing of the TiO2
photocatalyst on a glass support, and the improvement of the photoactivity of TiO2 supported by
carrying out a technique called doping. The results obtained showed that TiO2 films supported
on glass and doped with copper have improved the photocatalytic efficiency of TiO2 in the
degradation and mineralization of methylene blue dye.

Effets des parameétres de soudage sur la résistance mécanique des
joints soudés

MIMMI Abdelatif Mohamed Mezoug , Nabila Dellal, Mohamed Amine Adda Hanifi

Laboratoire des matériaux et systemes réactifs — Faculté de Technologie, Université Djillali Liabes
de Sidi Bel Abbés.Algérie

Corresponding author: abdelatifmimi94@gmail.com

Abstract: Friction stir welding is carried out without the addition of metal. The material
constituting the cord undergoes large deformations and thermal flows allowing to form a
continuity between the basic material and the cord. Lap joints are used to assemble parts i

transportation industry and instead of riveting [1].The utilization of lap _]01_ mlgleaﬁrtﬂ%lﬂé_“' f"_de o'"" ™
structures expands the mechanical properties of the joints and influences We' tﬂ%cre’arss ( fzgu,rna t:ona , 4/
this work we used different information for welding speed (100 125 aj C160k ot émn agg Renewable ‘
constant rotation speed 1400 tr/min, We compared the hardness results 01%3(#}15?843 4 H%j Energies ,-:
welding speed 160 showed the largest value for hardness, and as the weld 1Bg Speeé él?crelase . 70 ) ) P
3 ﬂ%lnt The Tensile’* Qe 7 .":?‘;

the hardness value decreased in both types of welding simple and double
shear results in simple lap welding show that the failure stress increases as
increases up to the highest value of 11.71 KN and this at the welding speed is 160 mi

the results in double lap welding the highest value of the failure stress was 11.87 KN at the
welding speed of 125 mm/min and then decreased at a speed of 160 mm/min. We can learn a lot
about the friction welding process with more research to develop it.



Deep traps effect created by proton irradiation on performance
degradation of solar cells

LAIADI Widad Chaker Laiadi, Afak Meftah
Laboratory of Metallic and Semiconducting Materials , University of Biskra, Algeria
Corresponding author: widadlaiadi@gmail.com

Abstract: Numerical simulation is used in this work to model the effect of 1 MeV proton
irradiation on the performance degradation of a GaAs solar cell. The solar cell output parameters
are extracted from these characteristics. The proton irradiation induced three deep traps PR1,
PR?2 and PHS. Simulating the effect of each deep trap level separately helps to find out which of
them is responsible for the degradation of a particular output parameter. The simulation results
have shown that the GaAs solar cell degradation is very apparent at 1013 p/cm2 proton irradiation
fluence. The deepest electron traps PR1 and PR2, with largest capture cross section, are
responsible for the performance degradation.

AlxGal-xAs window layer thickness effect on solar cell output
parameters

LAIADI Widad Chaker Laiadi, Afak Meftah
Laboratory of Metallic and Semiconducting Materials , University of Biskra, Algeria
Corresponding author: widadlaiadi@gmail.com

Abstract: Space satellites and crafts working outside the atmosphere capture their energy from
sunlight. In order to convert solar energy into electrical energy, photovoltaic panels are installed
on the surface of satellites or space crafts. In this work we used numerical simulation to study
the effect of an AlxGal-xAs window region thickness on GaAs solar cell output parameters.
According to the results obtained, indicate that in the two cases (initial state and degraded state),
the only parameters influenced by increasing the thickness of an AlxGal-xAs window region
from 0.09 um to 0.3 um leads to an increase in current density of Jsc = 16.29 mA/cm?2 until Jsc
= 16.89 mA/cm?2 in degraded state. This improves the efficiency of the cell from 5.60 %
%. So, the adequate value for the thickness of an AlxGal-xAs window regions 0e3 AR 1847e de 0,
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Computational study of structural, electronic and optical
properties of (InAs)m(AlSb)n superlattices

CAID Messaoud Djamel Rached , Habib Rached

Département de physique, Ecole Normale Supérieure de Bou Saéda, Algérie.
Corresponding author: caidmessa@gmail.com

Abstract: Herein, we have predicted that the effect of monolayers (m and n) on the structural,
electronic and optical properties of (InAs)m/(AlSb)n (m-n: 1-1, 2-2, 3-3, 1-3 and 3-1)
superlattices (SLs) within Density Functional Theory (DFT) calculations based on the full
potential linearized augmented plane wave method (FP-LAPW) as implemented in the Wien2K
package. We have used the generalized gradient approximation (GGA) in the scheme of the Tran
and Blaha's modified Beckee Johnson (TB-mBJ) for exchange-correlation functional. The
stability of the vertically stacked SLs is validated by the formation energy Efor(Ry). The results
reveal that the (InAs)m/(AISb)n (m-n: 1-1,2-2, 3-3, 1-3 and 3-1) SLs semiconductor nature and
have a direct bandgap (I'V-I'C). As well, the optical properties such as real and imaginary parts
of the dielectric function &(w), reflectivity R(w), refractive index n(w), optical conductivity o(w),
and absorption coefficient a(w) were calculated up to 13.00eV. The current work reveals that
(InAs)m/(AISb)n SLs is a promising candidate as a optoelectronic devices.

Insight into the structural, electronic and optical properties of
double perovskite LaBaFeTiO6

CAID Messaoud Djamel Rached, Habib Rached

Département de physique, Ecole Normale Supérieure de Bou Saéda, Algérie
Corresponding author: caidmessa@yahoo.fr

Abstract: In this paper, we have conducted a theoretical works on the structural, electronic and
optical properties of double perovskite LaBaFeTiO6 for comparison. The calculations have
performed using the full potential linearized augmented plane waves (FP-LAPW) method within
GGA-PBE formalism in ordered to describe the exchange-correlation potential. The obtained
results showed that the equilibrium parameter values are in good agreement with the available
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results. For electronic properties, the band structures analysis indicate that the dos
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Vanadium doping effect on structural, morphological and optical
properties of ZnO thin films developed by spray pyrolysis

KADARI Ali sadek Nourddine Benaioun , Abdelkader Nebatti Ech-Chergui , Brahim
Aissa, Rahmani Rabea Adjdir Mehdi Kouider Driss-Khodja , Bouhalouane Amrani

Laboratory of Theory and Simulation of Materials, Faculty of Exact and Applied Sciences,
University of Oran1, Ahmed Ben Bella, Oran, Algeria

Corresponding author: aligauss22@gmail.com

Abstract: Pure and V-doped ZnO thin films were synthesized via spray pyrolysis technique. The
influence of V concentration on their structural, optical and surface morphological properties
was investigated by using XRD, UV-VIS, SEM and AFM respectively. X-ray diffraction (XRD)
revealed that all the films have well crystallized with hexagonal wurtzite structure. The EDX
analysis confirms ZnO formation with the presence of V dopant in the films. All the synthesized
films show high transmittance (above 83%) in the visible region of 400-700 nm. The surface
morphology of the films indicated a remarkable decrease in grain size with an increase in V
concentration. As regards the band gap of the films, it was found that it increased from 3.2 eV to
3.25 eV as the concentration of V doping increased.

Effect of annealing temperature on opto-structural properties of
cerium doped silicon nitride

BEKHEDDA Kheira Hamid Menari ,Faiza Tiour, Fatima Boudeffar , Brahim
Mahmoudi

Laboratoire de Microscope Electronique et Science des Matériaux, Université des Sciences et de
la Technologie d’Oran Mohamed Boudiaf

Corresponding author: bekhedda.tssm@gmail.com

Abstract: Luminescent materials doped with rare earths (Ce, Eu, Yb, Tb ..), are nowadays widely

used for flat screen displays, fluorescent lamps and photovoltaic solar cells. Added in inorganic

materials they show several fine emission bands in a spectral range from near UV to infrared.

Our choice fell on cerium oxide (CeO2), given by their exceptional intrinsic characteristics and

their energy levels and the ease of implementation of the synthesis of doped layers. In this study,

thin films were obtained by chemical vapor deposition technique of cerium oxide= gérm_mre deOu
silicon Nitride (SiNx) layers and then annealed at different temperatures ra m'mamblent arg,a
Next, the applied doping process consists of high temperature annealin o‘ﬁ’e effectist/Hiqraati O”a' 4&
incorporation and activation of rare earth ions into the SINx matrix. The fﬁct o?ﬁéﬁ{ i ﬁﬁtlféﬁtRenewab'e 3
temperature was examined using scanning electron microscopy (SEE a[{)qu S*t'r?.lc‘?ﬁ}gl Energies
characterizations. The optical properties of the thin films were studied by "éﬁz,ctroéﬁsgométepn; 202 7 ,bcj
reflectance mode to determine different gap energies of the nanostructured la % IS’ md.;\!d_]ust these - 5%
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Device simulation of formamidinium tin iodide ( [FASnI] 3)
based perovskite solar cell using SCAPS-1D

SOUFI Hadjer Khadidja Rahmoun
Departement of physics, University of Tlemcen, Abou Bekr Belkaid

Corresponding author: hadjersoufil@gmail.com

Abstract: As new type of solar cells based Formamidinium tin iodide ( [FASnI] _3), as one
promising Pb-free halide perovskite , [FASnI] _3 perovskite solar cells have attracted great
attention because of their ideal band gap of 1.41 eV [1], low toxicity[2], ecofriendly photovoltaic
technology and high energy conversion efficiency[3]. Since the first efficient device with a
power conversion efficiency (PCE) of 2.10% reported in 2015[4], rapid progress has been made
with the PCEs more than 14% [5]. Glass, FTO,Zn(O_(0.3) [,S] _0.7,), [FASnI] _3 ,Spiro-
OMeTAD, and metal back contact make up the architecture with SCAPS-1D software is
employed in the simulation to examine the effectiveness and performances of this solar cell. The
effect of working temperature, thickness of the absorber, on the device's performance is
discussed.

Finally, the device simulation with the optimized parameters has resulted in improved output

parameters with V_ocof 0.8638 V, J_SC of 32.197451 mA [cm] A(-2), FF of 77.79% and
PCE of 21.63 %

[1] M. Kumar, A. Raj, A. Kumar, and A. Anshul, “An optimized lead-free formamidinium Sn-
basedp erovskite solar cell design for high power conversion efficiency by SCAPS simulation,”
Opt. Mater. (Amst)., vol. 108, no. July, p. 110213, 2020.

[2] X. Meng, T. Wu, X. Liu, X. He, and T. Noda, “Highly Reproducible and Efficient FASnI 3

Perovskite Solar Cells Fabricated with Volatilizable Reducing Solvent,” Phys. Chem. Lett., pp.
1-16, 2020.

[3] M. Vishnuwaran, “Novel approach on Formamidinium tin iodide-based Perovskite solar cell
for the best replacement materials of Hole Transport Layer and Electron Transport Layer by
using Solar cell Capacitance simulation,” Res. Sq., pp. 1-19, 2022.

[4] T. M. Koh et al., “Formamidinium tin-based perovskite with low E g for
applications, Mater. Chem. A, vol. 00, pp. 1-5, 2015.
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Optimization study of an organophosphorus pesticide degradation
with photo-Fenton process: Identification of by-products with GC-
MS/MS

ZEKKAOUI Chemseddine Tarek Berrama, Salima Dadou, Assia Beriber, Nassim
Doufen, Yassine Kadmi

Laboratoire des sciences du génie des procédés industriels, Université des Sciences et de la
Technologie Houari Boumediene, Alger, Algérie

Corresponding author: ch.zekkaoui@gmail.com

Abstract: The aims of this study is to determine the optimal conditions for the degradation of an
organophosphorus pesticide (Diazinon) using the photo-Fenton process, as well as the
identification of the by-products resulting from this degradation. The initial concentration of this
pollutant was set at 1 mg.L-1as an approach to the real case. The follow-up of the degradation is
carried out with an ultra-high performance liquid phase chromatography coupled to a diode
barred (UHPLC-DAD). The implementation of an experimental design, namely the Doehlert
design, allows to model and optimize the experimental parameters of this process. Three
parameters were studied, the concentration of hydrogen peroxide (H202), the concentration of
ferrous iron [Fe2+] and the pH. The experimental design results were analyzed with the JMP
software which allows to obtain the optimal conditions of this degradation as well as the
corresponding mathematical model. A total degradation of the parent molecule is obtained after
just 5 min, while a total elimination of by-products was obtained after 15 min of experience under
optimal conditions, which are [Fe2+] =29 mg.L-1 (0, 52 mmol.L-1), [H202] = 258mg.L-1 (7.59
mmol.L-1) and pH = 4.6. A new concept based on the coupling of the two techniques,
QUECheRS extraction (Lig/Liq extraction technique) and GC-MS/MS (gas phase
chromatography coupled with a triple quadrupole mass spectrometry) was used for the
identification of by -products resulting from the photo-degradation of Diazinon.

Extend the anharmonic oscillator to study the light hypernuclei

BOUTAMI Kenza Belabbas Mohamed

Laboratory of Mechanics and Energy, Faculty of Exact Sciences and Informatics, Hassiba
Benbouali University, Chlef, Algeria
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nuclear structure. Fisrt, It is used in the shell model to describe the sphergcéﬂ mmlm sFhepy IEWBS Energ:es ;:
adapted to study the deformed nuclei using Nilsson model. We focus \; ! é. prc@ciqt W(g)rkqte 2022
extend the deformed Nilsson model based on the anharmonic oscillato 'td‘/&tudy some light ~ 7o
hypernuclei which can be deformed in their ground state , our theoretical pretictiofiy resulisgre
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Improvement of a photovoltaic modules cooling using hybrid nano
fluids

BELDJANI Charafeddine Yousra Bouteraa, Noureddine Belghar , Kamel Aoues ,
Momen Sami Mohamed Saleh, Mohamed Aymen Kethiri

Laboratoire de Génie Energétique et Matériaux,LGEM, Université de Biskra
Corresponding author: charafeddine.beldjani@univ-biskra.dz

Abstract: Improving the electrical performance of photovoltaic cells is essential for the efficient
use of energy. This work presents a numerical study that focuses on improving the cooling of a
photovoltaic module by using hybrid nanofluid in a hybrid photovoltaic thermal (PV/T) system
to improve the electrical efficiency by reducing the temperature of the PV cell. The proposed
PV/T system is a set of combined solar collectors, which consists of a photovoltaic module (PV)
for the conversion of electrical energy combined with a thermal collector that contains a heat
sink with rectangular ribs placed at the back of the PV panel, For a constant value of heat flux of
1000 W/m?2 is selected, and inlet fluid temperature is 26 °C, the mass flow rates, and solid particle
volumes are chosen as design variables to examine their effects on the Nusselt number (Nu), PV
cell temperature, electrical and thermal efficiency. A three-dimensional numerical simulation
was achieved using ANSY'S Fluent software. The RNG k-¢ turbulence model with enhanced wall
treatment is chosen as the most appropriate. The results indicate that increasing solid particle
volume leads to the thermal conductivity of the rising cooling fluid and hence improving heat
transfer by conduction; on the other hand, the increase in fluid velocities enhances heat transfer
by convection and therefore an improvement of the heat transfer rate in the photovoltaic/thermal
collector (PV/T), resulting in a reduction in temperature and an improvement in the panel's
electrical efficiency.

Thermal and Optical Properties of TiO2 doped Sb203-CNa203-
ZnO glasses

SASSOUI Messaouda Mohamed Toufik Soltani

Laboratory of photonic physics and Multifunctional Nanomaterials, University Mohamed khaider of
Biskra,

Corresponding author: messaouda.sassoui@univ-biskra.dz
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Abstract: Antimony oxide(Sb203) based glasses are ones of the Heavy
They are subject of many researches in the recent years. By using cla
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Some applications of the Biconfluent Heun differential equation
in physics

LANGUEUR Omar

Yahia Fares University, Faculty of Technology, Department of Technological Common Core,
Medea, Algeria.

Corresponding author: gueuromar@gmail.com

Abstract: The biconfluent Heun equation is widely involved in different domains of
contemporary pure and applied sciences such as quantum mechanics, general relativity, solid
state physics, atomic, molecular and optical physics, chemistry and the number of articles using
their solutions have been growing, even in a scenario in which the theory concerning these
functions is not yet completed. In this work, we study the DKP equation subjected to the action
of combined vector plus scalar energy depend on potentials in (1+1) dimensions space-time. The
eigenfunctions are deduced and expressed by the biconfluent Heun polynomials. A numerical
study is presented and energy graphs for certain values of the energy parameter are plotted.

Structural electronic properties for the intermetallic alloy CeCuSi

HAMADA Halima Kadda Amara, Samira Hamada, Fatiha Saadaoui
Laboratoire d'etudes physico-chimique, Université Dr Moulay Tahar de Saida, Algerie
Corresponding author: hamadahalimad4l@gmail.com

Abstract: Among Intermetallic phases, the compounds containing rare-earth atoms from
numerous Class, well studied for many years in both fundamental and applied research. All
known phases are binary or ternary compounds, with some general features .The equiatomic
intermetallic ReTX, where (Re) rare- earth element, T=transition metal and X= element of the
3 rd, 4th or 5th main group .In this work, the electronic, structural properties of the Intermetallic
CeCuSi crystallize with the hexagonal structure (with the space group P6m2,n°194). In our work
we studied the electronic and structural properties of CeCuSi. To obtain these properties have
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Theoretical study of Endohedral Fullerene in Periodic Boundary
Conditions

GAFOUR Mohamed Hicham Karima Sail , Ghaouti Bassou , Ahmed Haouzi, Maloufi
Nabila

Laboratoire de Microscopie, Microanalyseet Sciences des Matériaux, Université de Sidi Bel Abbés,
Algérie

Corresponding author: gafour_chimiste@yahoo.fr

Abstract: One of the attractive properties of fullerenes intrinsic to their closed-cage structure is
the possibility of using them as robust containers for other species like atoms, molecules or ions.
The ability of fullerenes to encapsulate foreign atoms within their inner space have attracted a
flourishing increase inattention in recent decades. Development of fullerene science was always
accompanied and sometimes preceded by theoretical studies. Our interest in this connection lies
in the theoretical determination of structure and optoelectronic properties, of fullerene C60
encapsulated by different atoms. The computations of the geometries and electronic structures of
these compounds are performed using the density functional theory (DFT) at the 6-31 G(d, p)
level of theory and the Perdew-Burke-Eenzerhof (PBE) formulation of the generalized gradient
approximation with periodic boundary conditions (PBCs). Moreover, the electronic properties
HOCO, LUCO, Energy gap, open-circuit voltage, and the built-in potential are determined. The
absorption properties excitation energies, the maximal absorption wavelength, oscillator
strengths, and light harvesting efficiency are studied using the time-dependent DFT method.

Structural, Elastic, Electronic , And Optical Properties Of Cubic
Si3n4: A First Principles Study

HAMADA Samira Mohammed Driss-Khodja , Fatima-Zohra Driss-Khodja, Hamada
Halima, Fatiha Saadaoui

Laboratoire d’Etudes Physico-Chimiques, Université de Saida, 20000 Saida, Algérie
Corresponding author: samirahem20@gmail.com

Abstract: First-principles calculations of the structural, elastic, electronic and optical properties

The exchange-correlation effects were treated with the local density appro; mz?t'lon (LDA yas o A ‘~
well as the GGA-PBE and GGA-PBEsol schemes of the generalized g dﬁant‘ zg)fproitnll ﬁ(gnat:onal ¢

(GGA) when calculating the structural and elastic properties. The ele 'rmnl.c ro eerr {¢§e 2 Renewab,e
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calculated using the GGA-PBEsol and Tran-Blaha modified Becks ohn ¢
exchange-correlation potential. The obtained lattice constant of the studiek .rBB}em? agre‘e@ WTtH 202 7/"'*@‘?'
the experimental value. The elastic constants verify the mechanical stabili 'aﬁbtgvgaled th§|e "Ces Xl
anisotropic character of Si3N4 compound. Furtjermore, the herein compounds 157a* t.ga
semicoductor. Our results are presented, discussed, and compared with experimental and

theoretical data available in the literature.



Theoretical study of the structural, electronic and optical
properties of Half-Heusler TalrPd

ADDOU Oussama Amina Touia , Karima Benyahia

Materials Science and Applications Laboratory, Faculty of Science and Technology, University of
Ain Temouchent

Corresponding author: oussama.fr1996@gmail.com

Abstract: We studied the electronic and optical structural properties of Half-Heusler TalrPd
alloy using the total potential augmented plane wave method (FP-LAPW) based on the functional
theory of DFT density and implemented in the Wien2k package. The potential for exchange and
correlation is processed by generalized approximation of the GGA gradient (PBE96, WC,
PBEsol) .The electronic band structure and density of state show that the TalrPd alloy is an
indirect gap in the valence band and the conduction band at points L and X. This means that the
system has a semiconductor character. In the case of an indirect bandgap semiconductor, optical
transitions through the gap do not can take place only through additional interaction, Optical
methods make it possible to characterize a good number of parameters such as the refractive
index, the extinction and absorption coefficient, the optical gap... etc. These unique properties
mean that these materials are intended for applications various technologies such as
optoelectronic devices for telecommunications and photovoltaic cells.
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Structural Study and Modeling of a Solar Cell based on Thiophene
derivative and Fullerene

SAIL Karima Mohamed Hicham Gafour, Ghaouti Bassou and Nabila Maloufi

Laboratoire de Microscopie, Microanalyse et Sciences des Matériaux, Université de Sidi Bel
Abbés, Algérie

Corresponding author: k.sail@esi-sba.dz

Abstract: Low band-gap organic materials based on composite of an electron-donating
conjugated polymer such as thiophene derivatives and an electron-accepting fullerene (D-A)
architecture are particularly attractive, because of the facile tenability of their absorption bands,
HOMO/LUMO energy levels and carrier nobilities by intra-molecular charge transfer (ICT) from
donor to acceptor units. In the present study, DFT calculations are carried out for 3-
methylthiophene (C5H6S)n, where n denotes the number of 3-methylthiophéne units (n = 1-10).
All molecular calculations of optimized structures were performed using the DFT combined with
the 6-31G(d, p) level of theory. The calculations were carried out using the GAUSSIAN 09-D
package. The visualization of any molecule was carried out using Gauss View 05 program. To
gain insight into the optical properties such as the excitation energy and UV/Vis absorption
spectra for the singlet—singlet transition of all compounds were simulated using the time-
dependent DFT. The calculated values of the HOCO, the LUCO, the gap energy, and Voc of the
studied molecules can give an idea on the possibility of efficient electron injection. It was also
found that changing the number of thiophene units can effectively modulate the electronic and
photo-physical properties of these compounds. The results show that this procedure of theoretical
calculations can be employed to predict the optoelectronic properties of other compounds, and
further to design novel materials for organic solar cells.

Approximate analytical solutions of the effective mass Dirac
equation for the Hulthen potential with any k-value by using the
SUSYQM approach

ZAGHOU Nasreddine Boutheyna Nekkaz , Farid Benamira , Larbi Guechi

Ecole Normale Supérieure Assia Djebar Constantine, Algeria

,."'o'rf“ l‘?.-s-upeneure de o"a'rgla
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Abstract: In this study, we present approximate bound state solutions lz_‘fhe &ﬁ@fﬁfmﬁsﬁihﬁene wa b'e
Dirac equation for the Hulthén potential in the case of position- depende@ m%@ W hplﬁy‘ﬁigdalg nergies ;"
approximation scheme to deal with the spin-orbit coupling potential for\ 1 k Sta@:g tWithin the2 ()22 ,.—"'06‘
framework of the SUSYQM approach, the bound state energy eigenvali s%&bobtamed The-- eg {’*/
results obtained are in good agreement with previous works. { des sci e“C
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DFT study of the structural and electronic properties of Scandium
alloys

CHAOUCHE Yassine Yamina Benkrima, Ahd Louafi and Amira EL Hassasna
Larbi Tebessi University, Tebessa, Laboratoire de Physique Appliquée et Théorique, Algeria.
Corresponding author: ch.yassine@gmail.com

Abstract: First principle calculations are used to study the structural, electronic, and thermal
properties of Scandium alloys with the help of the abinit code in the framework of DFT
functional. The term of exchange and correlation GGA is applied to determine the properties of
these alloys with the substitution of the Aluminum element in the range of x=0 to 1. The
knowledge lead that the binary compounds, ScAs and AlAs are in rock-salt and zinc-blende,
respectively. The effect of atomic concentration, x =0,0.25,0.5,0.75, 1, on lattice constant, bulk
modulus, and band-gap energy shows nonlinear dependence on composition x. The deviation of
the lattice constant from Vegard’s law and deviations of the bulk modulus and gap-energy from
linear concentration dependence (LCD) were found. A metallic and semiconductor characters
are found respectively for rock-salt and the zinc-blende Scandium alloys which the band-gap
undergoes a direct (X — X)-to-indirect (I' — X) transition.

Ab-initio study of the thermoelectric performance of perovskite
ZxBeO3 compound

MARBOUH Norredine Abdelkader Bentayeb, Benyamna Belkacemi
Laboratory of Physico-Chemical Studies, University of Saida D, Algeria
Corresponding author: nd.marbouh@yahoo.fr

Abstract: Full potential linearized augmented plane wave (FP-LAPW) method based on density
functional theory (DFT) is used to investigate the structural, electronic and thermoelectric
properties of the perovskite ZrBeO3 alloy. For exchange-correlation potential, we have
employed the revised Perdew-Burke-Ernzerhof generalized gradient approx1mat10n (
PBEsol). The computed electronic structure reveals that ZrBeO3 compound is-

with an indirect band gap of 0.70 eV. Furthermore, the investigations ,c'héﬁncal, é)to
dependance of the Seebeck coefficient (S), electrical conductivity (0/1)
merit (ZT) are carried out. The predicted value of the figure of merit Z
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reveals that ZrBeO3 compound is an excellent candidate for practi agapphc@lg{ls,}n e. 2022 ) b
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Modulation al instability in higher-order nonlinear Schrodinger
equation with cubic-quintic non-Kerr terms

HAMBLI Nawel Faigal Azzouzi, AbdesselamBouguerra, Basma Hamdi
Departement des Sciences de la Matiere, Université de Souk Ahras, Algérie
Corresponding author: hamblinawel@gmail.com

Abstract: We have studied the modulational instability (MI) in one of the types of the higher-
order nonlinear Schrodinger (HNLS) equation in the presence of dispersion and nonlinear higher-
order effects and presented a mathematical analytical expression for MI gain to show the impact
of the combination of saturable nonlinearity with self-steepening and non-Kerr effects on MI
gain spectra. In our work using mathematical analysis and simulation, we found that the
dispersion of the non-Kerr effect, makes two similar sidelobes gathered around the zero
perturbation frequency, as well its amplitude decreases compared to that induced by the impact
of the self-steepening effect.

Effect of waste tyre rubber on mechanical properties of cement
mortar

KHELAIFA Hamad llyas Soulimane , Ammar Khelaifa

Faculté de Technologie, Département d’Hydraulique et Génie Civil, Université Echahid, Hamma
Lakhdar d’El oued

Corresponding author: khelaifah@gmail.com

Abstract: Disposal of waste tyre rubber has become a major environmental issue in all parts of
the world representing a very serious threat to the ecology. One of the possible solutions for the
use of scrap tyre rubber is to incorporate it into cement mortar, to replace some of the natural
aggregate.

This paper also reviews the performance of concrete mixtures incorporating 10%, 20% and 30%

of discarded tyre rubber as sand replacement in order to obtain materials with low envi 8 ,peerrlnteure Plgo,
t e Oy. >
1mpact Even though the mechanrcal properties decrease when rubber cont_ ’om“fllle JRIX 1S e, O

porosity, ductility and cracking resistance performance. / Coference on R enewable %

Matc iais and Energies
An interesting alternative to producing a mortar respecting the envrronm'n@y‘{hegéq of ofvaste 99 G‘
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tyre rubber has been proven by this study. ©n o
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Study of the finite-mass effects on some response functions for the
system of the hadronic gas-quark gluon plasma phases coexisting
in a finite volume

DJIDA Rokaya Amal Ait El Djoudi, Hafida Ghobrini, Houda Mebdoua

Laboratoire de Physique des Particules et Physique Statistique, Ecole Normale Supérieure-
Kouba, Algeria

Corresponding author: rokaya.djida@g.ens-kouba.dz

Abstract: To investigate the thermally driven QCD Deconfining Phase Transition (DPT), from
a hadronic gas phase to a Quark Gluon Plasma (QGP), in a finite volume at zero chemical
potential, we adopted the idea of examining thermodynamic quantities called response functions
which give a concise description of the DPT. We dealt with the order parameter of the DPT, its
first thermal derivative which represents the susceptibility and the second cumulant of the
probability distribution representing the variance. For the study of the finite-mass effects, we
illustrate the variations of the previous quantities in the case of massless particles and in the case
where massive particles are included. These mean values are calculated using the QGP color-
singlet partition function obtained within the projection method. The such obtained results are
translated into graphs, with varying temperature and for different volumes of the mixed system.
We notice, in addition to the similarity between the behavior of the thermal susceptibility and
the behavior of the second cumulant of the probability distribution representing the variance, that
the transition temperature is lowered in the case of considering massive particles in the system.

Synthesis of biopolymer-based hydrogels and study of their
applications

CHAALA Mohamed Fatima Zohra Sebba, Maria Gloria Villora Cano, Guzman
Carissimi, Marta G. Fuster, Mercedes Garcia

Oran 1 University. Algeria
Corresponding author: chaalamohamed07 @gmail.com

Abstract: In 1869, Jacques-Louis Reverdin (1842-1929) made an important discovery, grafting

the skin or skin transplantation. Brown et al. developed their two-layer skin graftin A5 DG re gp o E
in 1929. Since these discoveries, grafting has become an essential techni éarﬁ‘ermatology """"""" Ua’gl:,‘“n

However, sometimes skin grafting is difficult or impossible, in which ¢ ,e ;fermatollfgﬁétbuéea tional
tissue regeneration using synthetic materials. hydrogels are synthesized by’ fcr&@ fRepivas amuRenewa b'e
used in various fields 1nclud1ng pharmacy, agrlculture texture and the m@th Q’féid’(iﬂlﬁﬂh@ Energies ,"

modification that we made to the latter to improve its physicochemical charactew
well in the biomedical field as much as tissue scaffolding



Effect of renewable leaves of Satureja hortensis L. essential oil on
the shelf-life of liquid whole eggs during storage

BELASLI Azem Lidia Ait Ouahioune, Yamina Benmiri, Sarah Merad, Thalsa Benali,
Djaffar Bouksil, Djamel Djenane

Department of Food Quality and Food Safety, University of Tizi-Ouzou, Algeria
Corresponding author: djenane6@yahoo.es

Abstract: The S. Hortensis Eo Was Obtained From Dried Aerial Parts Of Plant By Hydro-
Distillation. The Compounds Were Identified By Linear Retention Index (Lri) For Analysis Of
Gas Chromatography— Mass Spectrometry Data. In Vitro Antioxidant Activity Was Determined
By Dpph Radical-Scavenging Methods. To Evaluate The Potential Biological Capacity Of
Savory Eo In Liquid Whole Eggs (Lwe), The Shelf Life Extension Of Eo Treated Lwe Was
Undertaken. The Storage Of Lwe Demonstrated That Treatment With Summer Savory Eo
Resulted In An Increase Of Retail Shelf Life. Results Revealed That Treated Samples With 400
Ppm Savory Eo Showed Two Additional Days Of Shelf Life Compared To Control Samples.
Moreover, Samples Treated With Lwe 800 And 1000 Ppm Savory Eo Did Not Suffer A Notable
Deterioration, As Indicated By The High Retail Shelf Life Period, Which Was Extended Three
Additional Days Compared To Control Samples. The Eo Extracted From Algerian Summer
Savory Contained 92% Bioactive Monoterpenes, Both Hydrocarbons (35.6%) And Oxygenated
Ones (56.4%). Results Showed That The Oxidative, Microbial And Sensory Stability Of The
Liquid Whole Egg Was Positively Influenced By The Treatment With Summer Savory Eo, Even
Increasing The Shelf Life To More Than Eight Days. Therefore, The Results Obtained Confirm
That The Addition Of Summer Savory Eo Is A Promising Technology To Extend The
Commercial Life Of Egg Products, Which Could Be Applied At An Industrial Level As
Renewable Materials.

AB initio calculation of structural, electronic, elastic and Optical
properties of YxGal—x As alloys

TOUAM Selma Khaled Boubendira, Fatma Guenfoud, Hocine Meradji, Sebti Ghemid

Radiation Physics Laboratory , Department of Physics, Faculty of Sciences, Badji Mokhtar
University, Annaba , Algeria

Corresponding author: selmatouam@gmail.com

Abstract: In this work we have performed a theoretical study using the full potent', -
augmented plane wave approach (FP-LAPW), based on the theory of densit % ctional theory -
adtronic, éEatsﬂwnﬂat:onal

-

(DFT) implemented in the Wien2K software; to determine the structural,

0
optical properties of YxGal—x As alloys as a function of yttrrium conce trétlonQQ)f erence on R enewable )
‘Materiais and Energies /
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flrstly we performed our calculations on the most stable phases , NaCl an z%c bler@@,ttheg ther 7()2 2. C‘
Z

measurements as well as with theoretical predictions, Moreover, the dependenc1es se
structure, electronic energy band gap results and density of states, A systematic study on optical
properties to analyse its optoelectronic character and elastic properties is presented..



A simulation model of the dense compaction of bidimensional
mixture

LAIDI Rebah Locif Redouani
University of Chadli Benjdid Eltaref, Algeria
Corresponding author: laidi-rebah@univ-eltarf.dz

Abstract: In this work, we used a new approach to study stacks of bidimensional spherical
particles, which allows to evaluate new parameters such as the size ratio x between large particles
and small particles and the volume fractions of each type of particles. particles with a
mathematical optimization of the phenomena that accompany this type of mixture. The obtained
equations are adapted to be used to calculate the relative density of mixture according to the
parameters considered.

Synthesis And Structural Characterization Of A Composite
Material Ni-Wc¢, And Study The Different Concentrations Of We¢
Particles

LAHAG Lemya Hachemi Ben Temam, Elhachmi Guettaf Temam
Laboratory of Physics of Thin Films and Application, Biskra University, Algeria
Corresponding author: lemya.lahag@univ-biskra.dz

Abstract: During the last decades researchers have tried to improve the properties of metal
matrix coatings by reinforcing it with fibers or particles which are characterized generally by
rigid, strong and light such as oxide (Al203, TiO2, SiO2) or carbide (SiC, WC) particles,
diamond, solid lubricant (PTFE, graphite or MoS2), or even microcapsules containing liquid [1-
4].

In this work, we study the influences of WC solid particle concentrations on the structure, surface
morphology, mechanical and electrochemical properties of Ni-WC composite coatings

electrodeposited on previously treated copper substrates. The corrosion behavior of Ni-WC

-

analysis asserted that WC is the embedded particles and nickel is the mat xo\The 1nc<1)ﬁ§ofhﬁ6ﬁ3t'0”a I
of solid WC particles into the nickel matrix forms heterogeneous depos'ﬁs‘ﬁontgﬂfﬁé% &p AruRenewab 'e
narrow pores. The microhardness of the deposits increases with increasi gaf (%éﬁgehtfa‘uéﬁgl Energies
the electrolyte bath. The corrosion tests show that the 1 g/L. sample imm: s‘&d ini- t}Q ol1-M H-bl )’ 7 ,ij
7
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solution are the optimum conditions based on the lowest corrosion density cf?th@. }} tghest load-- ce {’ :
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electrochemical impedance spectroscopy (EIS) in a corrosion medium

transfer resistance value.



Electronic and Optical Properties of the Double Perovskite
Rb2PtCl6 Semiconductor via First-Principles Calculations

BENDJILALI Hadjer Slimane Gheriballa , Abbes Chahed1 , Habib Rozale ,
Abdelkader Bouhenna

Condensed Matter and Sustainable Development Laboratory, Physics Department, University of
Sidi Bel-Abbes, Algeria

Corresponding author: hadjer.bendjilali@yahoo.com

Abstract: The highly successful GGA-PBE approximation was used to calculate the structural ,
electronic

and optical properties of the double perovskite Rb2PtCl6 compound which crystallize in cubic
structure with space group Fm-3m N° 225 using the density functional theory ,a First-Principles
(Ab-initio) approach implemented in WIEN2K code .The calculated parameters (Lattice
constant and Bulk modulus) are in tune with available data .The Rb2PtCl6 exhibit a
semiconducting behavior with direct band gap with Eg=2.3 eV The electronic properties are
determined mainly by Rb-Cl bonding which, in turn, depends on Pt-Cl bonding. Our results:
band structure, as well as densities of states are in good agreement with the available theoretical
data that previously reported in the literature. The optical responses like the good absorption,
reflection and energy loss with the ideal band gap make that our studied compound suitable for

the optoelectronic /Solar-Cell applications.
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AB - initio study of structural, electronic and Optical properties
of GaBi and GaP binary compounds

BOUZANA Nouha Selma Touam, Sebti Guemid , Hocine Meradji, Billel Ati , Maroua
Gacem

Département de Physique, Faculté des Sciences et de la Technologie, Université Chadli
Bendjedid(UCBET), El Tarf Algeria.

Corresponding author: bouzananouha@gmail.com

Abstract: For several years, I[II-V zinc blende semiconductors have attracted the attention of
various teams and laboratories around the world because of their use in electronic and
optoelectronic devices and they have been widely studied theoretically and experimentally in the
course of the last half century . Our work is based on an ab-initio theoretical study of structural
properties, electronics and optics for GaBi and GaP binary compounds which crystallize in the
most stable structure (zinc blende). We employ the FP-LAPW method. Within the frame work
of the density functional theory (DFT). As implemented in the wien2K code. The exchange-
correlation potential for structural properties was calculated by the generalized gradient
approximation (GGA) in the new form (WC) proposed by Wu and Cohen. In addition and for
electronic properties only, we also applied the modified Becke-Johnson (mBJ) To calculate the
structural properties, we have taken the WC-GGA approximation as the exchange and correlation
potential term. To calculate the electronic properties of our binary compounds, in addition to the
WC-GGA approximation the Becke and Johnson modified potential approximation (mBJ) is also
used. Finally, we end this study with a conclusion retracing all the significant results that we
have obtained.

* The Zinc Blende structure is the most stable for the two binary compounds GaBi and GaP.
* We observed for electronic properties direct and indirect band gap.
* The imaginary and real parts of the dielectric function , are calculated.

* The simulations carried out in this work show that the lattice parameter, the compressibility
modulus, the energy gap and the refractive index, are close to the experimental data.
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The optical, structural, morphological, and electrical properties of
Cr203 thin films elaborated by pneumatic spray at different
concentration

SAADI Bothaina Saad Rahmane, Ouarda Ben Messaoud
Laboratoire de Physique des couches minces et applications, Université de Biskra, Algérie
Corresponding author: bouthina.saadi@univ-biskra.dz

Abstract: Cr203 thin films have been synthesized successfully on glass substrates at 450 °C
using a simple and low-cost home-made pneumatic spray pyrolysis system (SPT) using
chromium chloride. A systematic study of the influence of concentration of each precursor used
for deposition on the structural, morphological, optical and electrical properties has been
investigated. The X-ray diffraction results show that the Cr203 films prepared with chromium
chloride are polycrystalline with Rhombohedral structure. Peaks associated with Cr and O
elements are present in EDS analysis witch confirm the composition of the films and SEM
images revealed a uniform, homogeneous and well covered surface without any observable
cracks. Electrical conductivity measurements were carried out using four -probe method and
found conductivity in the order of 102 (€2.cm) —1. The optical study confirms that the
transmittance of Cr203 films decreases with the increase of precursor concentration. The average
transmittance of the films 75 % in the visible region (Eg varies from 3.40 to 3.53 V).

Characterization of TiO2 Nanopowders Elaborated by Sol-gel

ABBAD Sara  GUERGOURI Kamel

Laboratory of Active Components and Materials, University Larbi Ben M'Hidi of Oum El Bouaghi
04000, Algeria

Corresponding author: saraphysique92 @gmail.com

Abstract: In this work we synthesized nanometric powders of pure TiO2 and co-doped with Ag,
Zn and N with the concentrations: 3 and 7% using the sol-gel method. The powders obtained are
annealed at 500°C. The effects of Ag-Zn-N three-element doping on structural and optical

properties were studied. The characterization by XRD showed that the size "SUP grams Uredeo
decreases according to the concentration of the dopant, and the edge of abs; '10‘1? 'Shtamed-by--... "
UV-Visible is shifted towards the greatest energies for the doped TiO2. , “1st International ‘4{;
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Soft Chemical Synthesis and Electrochemical Characterization of
the Scheelite SrMoQO4: Application to Photocatalytic Degradation
of Rhodamine B.

MAHMOUD Nassima Ali Boudina , Mohamed Trari
Laboratory of Functional Organic Analysis, Faculty of Chemistry (USTHB), Algiers, Algeria.
Corresponding author: nassima_mahmoud@yahool.com

Abstract: The molybdates AMoO4 (A = Sr, Ba, Ca) crystallize in a scheelite structure and have
tetragonal crystal symmetry with space group I41/a. Each Mo site is surrounded by four
equivalent O sites forming a tetrahedral configuration; each A site is surrounded by eight O sites
forming an octahedral configuration. Due to the interactions between Mo d and O 2p electrons
and which contribute to ionic bonds. As a result, the AMoO4 are considered as semiconductors
materials with wide band gap.

particularly SrMoO4 has attracted much attention because of its physical and chemical
properties, it is chemically and thermally stable and thanks to electronic transitions in the
electronic orbital pattern of unperturbed [MoO4]2-complexes, it emits green or blue
luminescence at room temperature.

In the present study SrMoO4 was synthesized by soft chemistry at room temperature and the
formation of single-phase was identified by X-ray diffraction (XRD). The powder was
characterized by the Fourier transform infrared (FTIR) spectrum. The microstructure, visualized
by scanning electron microscopy (SEM), showed spherical grains (5 - 2.5 nm diameter), and the
crystallite size (~ 44 nm) was evaluated from the broadening of XRD peaks. The UV—Vis diffuse
reflectance spectroscopy gave a direct optical transition at 4.26 eV. The electrical properties of
SrMo0O#4 are characteristics of a semiconducting behavior. The electrochemical characterization
was undertaken to build the energy diagram of StMoO4. As application, the semi-conductor is
successfully tested for photocatalytic degradation of a hazardous dye stabilized by the mesomeric
effect namely Rhodamine B
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Study of the performance of a solar thermal collector on different
locations in Algeria

BOUFOUDI Fatah MIHOUB Sofiane , ZOUAOUI Salah , FERHAT Maroua
Departement of Mechanical Engineering, Mouloud Mammeri University, Tizi Ouzou, Algeria.
Corresponding author: fatah.boufoudi@ummto.dz

Abstract: In this work, a numerical simulation of heat production in different sites in Algeria
was presented, the simulation was carried out using TRNSYS software, in order to study the
evolution of the output temperature of the solar collector during the whole day and to analyze
the useful energy flow on two sites in the south of Algeria precisely in Tamanrasset and Bechar,
finally, We have calculated the efficiency of the solar collector as a function of the water flow
rate used. The results show that the site of Tamanrasset and more favorable than the site of
Bechar, the optimal output temperature was observed in the middle of the day. The results also
show that the increase of the flow of water improves the efficiency of the solar collector in a
proportional way, the rate of improvement is 80% in the region of Tamanrasset and 71% in
Bechar for a mass flow equal to 150 Kg/h.

Structural, optical, morphological and photocatalytic properties of
calcium-doped iron oxide nanostructures deposited by sol-gel
process

FAR Houda HAMICI Melia, BRIHI Noureddine

Laboratoire de Physique de la Matiere Condensée et Nanomatériaux (LPMCN), Département de
Physique, Faculté des Sciences Exactes et Informatique, Université Mohammed Seddik Ben
Yahia-Jijel, Cité Ouled-Aissa B.P. 98, Jijel, 18000, Algeria

Corresponding author: houdafar.phys@gmail.com

Abstract: Nanomaterials are of great interest for theoretical studies and technological
applications because of their different physical properties at this scale. Iron oxide-based
nanostructures have been considered as a promising candidate in several fields of
nanotechnology such as photovoltaics, optoelectronics, spintronics and photocatalysis,
mainly owing to its outstanding characteristics. The properties of iron oxide can be greatly
enhanced by the addition of dopant. For this purpose, undoped and calcium-doped i i :
pe ure de 0n >
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oxide thin films were prepared by a sol-gel process. Dopant concentration is v
5% and 7%. The structural, optical and morphological properties of the prg g@d samglps,m ternational
were characterized by X-ray diffraction, UV visible spectra and s 'n,ﬁmgg}'@(p[rgl@ e on Renewable
spectroscopy. The results revealed that the structural and optical propertles‘.uof Wkasemples and Ene rgies
improved with increasing calcium concentration. In addition, a variatiof @ morm)%lpgy() 37.2022 4
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was also observed. Calcium doping significantly improved the photocata 16 -‘o_-'?;
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methylene blue degradation under visible light irradiation.



Removal of an organic polluant by photo-catalytic processes in
aqueous solution. Environmental application

MADJI Sérine MEKATEL El hadj

Laboratory of transfer phenomena, Faculty of Mechanical and Processes Engineering, (USTHB),
BP n°32 El Alia Bab Ezzouar 16111 Algiers, Algeria

Corresponding author: serine.madji@gmail.com

Abstract: The current study aims to remove the textile dye basic blue (bb41) by combining the
adsorption and photocatalysis processes in the presence of a zno/clay heterosystem. The study
consists of first preparing a clay impregnated with an elaborated zno semiconductor, which is
then analysed using two physico-chemical analytical techniques: x-ray diffraction and zero
charge point. Second, the effect of operating factors on photocatalytic degradation was discussed,
including the ph of the solution and the initial concentration.

The results demonstrated that linking the two processes of adsorption and photocatalysis revealed
a synergistic effect between them. For an initial concentration of 20 mg/1, a ph of 7, a temperature
of 25 °c, and a catalyst dose of 1.25 g/l, a photodegradation rate of 99.1% was reported. In
general, these processes may be classified as clean-pollution processes that use renewable energy
and are part of a long-term development strategy.

First principles study structural and electronic properties of
hydrogen storage in Li6AINaH8 hydride

KHENFER Hana MOHAMMEDI Lazhar, BENMEBROUKLazhar
Univ Ouargla, Fac. des Mathématiques et des Sciences de la Matiere, Ouargla, Algeria
Corresponding author: khenferhannaa@gmail.com

Abstract: First-principles calculations based on density functional theory using the Wien2k code
with the self-consistent full potential linearized augmented plane wave (FP-LAPW) method used
the Perdewe Burkee-Ernzerhof generahzed gradient approximation (GGA), in th
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Effect of temperature, layer thickness, ND and NA densities on
performance of metal oxide solar cell

BERRAHOU Noria
Mustapha Stambouli University , Mascara, Algeria.
Corresponding author: berahou.noria@univ-mascara.dz

Abstract: Metal oxide semiconductors have several advantages for photovoltaic cells, including
being abundant, non-toxic and chemically stable, they are promising materials for photovoltaic
(PV) applications due to their potential to reduce the price of (PV ) and their inexpensive
production method. In this work , we evaluated some specific parameters of n-TiO2/p-CuO
heterostructure under illumination using solar cell simulation software (SCAPS— 1D) and we
also model the effect of temperature, thickness of p and n regions, the donor and acceptor
densities ND and NA respectively, Our simulation revealed that the increase in temperature
reduces the photovoltaic parameters of the solar cell. The efficiency of n-TiO2 / p-CuO solar
cells can be improved by increasing NA acceptor density. Increasing the thickness of the
absorbent layer p-CuO increases the number of photons to be absorbed and the efficiency of the
cell while a thick buffer layer n-TiO2 reduces cell performance. The results of our simulation are
in good agreement with those of the literature.

Theoretical prediction of structural, elastic and electronic
properties of the CaMg2A12N4 and SrMg2AlI2N4 materials

DEBACHE Loubna MEDKOUR Youcef, DJEGHLOUL Fatima , KHAROUBIMakhlouf
, ROUMILI Abdelkrim

Department of Physics, Faculty of Sciences, Ferhat ABBAS University Setif1, Setif, Algeria
Corresponding author: debacheloubna@gmail.com

Abstract: The present work explores the structural, elastic and electronic properties of the
tetragonal CaMg2AI12N4 and StMg2Al12N4 materials[1]. Using the pseudopotential plane-wave
method in the framework of the density functional theory within the generalized gradient
approximation GGA-PBE sol [2]. The calculated results of the lattice constants and internal
coordinates are in very good agreement with the experimental findings, the deviationAs=gss than .
1.5%. The calculated electronic band structure, total and partial densities of stg Mﬁl that this === --.. O _U_a’ g/e
compounds are an indirect narrow-band-gap semiconductor of about ;)2" la,n'd' 2B tdwtaorational 4{;
CaMg2AI2N4 and SrMg2AI2N4 respectively. The computed single cyﬁyal.e%{ﬁf RongtasRenewable 3
show that C11 is slightly higher than C33, indicating that the studied crystals m“f’és@t‘ﬁﬁft Energies /
to compressional strains along the a-axis than c-axis [3]. %/OC L o2 ek ()22',.""06‘
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Study of a thin film solar cells based on CZTSSe using SCAPS-1D
Simulator - Effects of doping in the absorber layer, and its

operating temperature

GOUCHIDA Zineb Ibtissem MAACHE Mostefa

, BENBOUZID Yazid

Laboratoire de Physico-Chimie des Matériaux et Environnement, Zian Achor University, Djelfa,

Algeria

Corresponding author: ibtissam.gouchida@gmail.com

Abstract: The manufacture and development of solar cells are currently the subject of major
investment projects and research works in order to achieve an exploitation of solar energy with
higher performance than possible. The study of solar cells by simulation presents an essential
tool to have predictions, particularly before the CZTSSe cells fabrication. In this perspective, we
have done a work of SCAPS simulation of CZTSSe solar cells, in order to study some physical
effects on the electrical properties and the yield of these cells. Note that he record efficiency of
the CZTSSe solar cells can be of 7.3 to 12.6 %. In this study, it has essentially been found that
the characteristic values of current-tension (I-V) and the output parameters (Vco , Icc , FF, 1) are
proportional to the thickness, the doping concentration and the temperature of the layers of
CZTSSE as indicated in the following table:

Effect Vco (Volts) lcc (mA/cm?) FF (%) n (%)
Absorber layer thickness :
1-5(um) 0.285-0.385 | 21.544-31.458 | 55.35-73.47 40-8.91
Doping concentration Na/czrsse :
10%°- 1.6 x10% (cm™®) 0.385-0.504 | 31.458-29.869 | 73.47-78.92 | 891-11.90
Operating temperature :
275 - 300 (°K) 0.5090 - 29.854 -29.869 | 80.11-78.92 12.17 -
0.5046 11.90

Stimulating results for a more in -depth study by playing on other key and promising parameters
to develop this type of cells in the laboratory.
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Temperature effect on optical and structural properties of CdS
thin films grown by chemical bath deposition

BOULAHDJEL Sara KERMADI Salim, SALI Samira, ZOUGARLyes, LABECHE
Hadjira, CHAIEB Zoubir

Research Center in Semiconductors Technology for Energetic, Algiers, Algeria
Corresponding author: boulahdjelsarah@gmail.com

Abstract: Cadmium sulfide (CdS) is an important and useful material for applications in
photovoltaic devices. In particular, thin films of n-type CdS are widely used as a window layer
in heterojunction solar cells. The film elaboration was carried out by chemical bath deposition
method from a solution containing Cadmium sulfate, Thiourea, ammonium hydroxide and
Ammonium Chloride. The influence of the deposition temperature varied from 50 °C to 70 °C
in a step of 10 °C on the crystallographic structure, morphology as well as optical properties was
investigated by X-Ray diffraction, Fourier Transform Infrared spectroscopy , scanning electron
microscopy and UV-Visible spectrophotometry. Increasing deposition temperature can promote
phase transformation from cubic to hexagonal and improve the film crystallinity. The average
crystallite size was found to increase by deposition temperature increasing, while the optical band
gap values range between 2.38 and 2.45 eV.

Efficiency of wastewater treatment doped with organic dye by
adsorption process

OMARI Souhila NEDJHIOUI Mohamed

Department of Chemical Engineering and Environment, Faculty of Technology, Yahia Feres
University, Medea, Algeria

Corresponding author: omari.souhila@gmail.com

Abstract: This work deals with the elaboration of activated carbon from red pumpkin skin by
chemical activation with potassium hydroxide, then their application for the elimination of
methylene bleu. The physical characterization of our activated carbon by Fourier Transformation

second order. Thermodynamic parameters study showed that methylene

on adsorbent was spontaneous and exothermic. i & ‘Materiais and Energies /
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Development of an activated carbon based on agricultural waste
for the treatment of polluted water

OMARI Souhila NEDJHIOUI Mohamed

Department of Chemical Engineering and Environment, Faculty of Technology, Yahia Feres
University, Medea, Algeria

Corresponding author: omari.souhila@gmail.com

Abstract: The protection of the environment against pollutants requires the use of the economic
adsorbent. In this study, the activated carbon was prepared from an agricultural waste which was
chemically activated by various agents (KOH, H3PO4). The activated carbons are used as
adsorbents for the purification of water charged with anionic dye (Congo Red). The adsorbents
were characterized by SEM and pH isoelectric point, the ash rates and moisture content. The
influences of various parameters such as temperature, pH, mass, concentration, stirring speed
and contact time were studied. The modeling of kinetics obeys the pseudo second order and the
Langmuir and Freundlich model correctly describes the adsorption isotherms.

Calculation of inelastic cross section in hot plasma

ZENKHRI Djamel Eddine MEFTAH Mohammed Tayeb, KHELFAQUI Fethi

Département de Physique, Faculté des Mathématiques et des Sciences de la Matiere (LRPPS),
Université Kasdi Merbah Ouargla, 30000Algérie

Corresponding author: zenkhridjameleddine@gmail.com

Abstract: When the impact approximation is valid, the half-width of a line broadened by
collision is easily deduced from the expressions of the excitation and de-excitation cross sections.
For inelastic collision, the cross section is written in terms of the trajectory of the perturber
electrons, for an expression of the dipole potential interaction and the first expression of the
transition matrix. In high temperatures (hot plasma), the free electrons are affected by these
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Ag capping layers for stabilization of copper solar cell contacts

DJEMA Oussama MEZIANI Samir, CHAOUCHI Sofiane, YADDADENE Chafiaa,
BEROUAKEN Malika

Research Centre in Semiconductors Technology for Energetics (CRTSE), Algiers, Algeria
Corresponding author: djemaoussama@crtse.dz

Abstract: Copper contacts can provide significant cost savings over screen printed Ag for
industrially produced Si photovoltaic cells, however concerns exist with regard to the stability of
Cu contacts with time [1]. This work investigated the effect of Silver (Ag) capping layers and
their method of application by electroless and electrochemistry on the stability of
electrodeposited Copper solar cell contacts (Cu) on Silicon (Si) substrate. Optical microscopy
micrographs showed a Cu dislodging and change in its color with time. The application of Ag
capping layers significantly improves the adhesion of the electrodeposited Cu with Si substrate
and maintained the Cu color, revealing that the Ag layer effectively avoided the contact between
the oxygen and Cu, which led to preventing Cu oxidation. However, the electrodeposited Ag
layer on Cu resulted in whisker formation induced by the injected current density, which have a
detrimental effect on the reliability of microelectronic devices [2]. Scanning Electron
Microscopy (SEM) showed a formation of dendrite shaped Ag nanoparticles on the
electrodeposited Cu with particle size larger for the electrochemistry method than the electroless
one. Electrical properties evaluation using four-point probe showed an increase in the sheet
resistance of electrodeposited Cu with aging time. The application of Ag capping layers
maintained the sheet resistance at the initial value even after two months, highlighting the role
of Ag capping layer in the stabilization of Copper solar cell contacts against oxidation.

Synthesis, characterization and photocatalytic performance of
TiO2 nanotubes

MELKI Rafik LAOUFI Nadia Aicha, DAIMALAH Meriem, MOUHEB Abdelkader

Faculty of Mechanical and Process Engineering, University of Science and Technology Houari
Boumediene (USTHB), Algiers, Algeria

Corresponding author: melki.rafik@hotmail.com

Abstract: The specific surface area of semiconductors in general is a physical Char’a' cterd S&bﬁﬁbre deo
has a direct influence on their photocatalytic activity. The pollutant adsorptiop? '}ﬂ'&fuoia} 'step""-~-~~._°_ ‘_9’ 9/;‘\,
in the photocatalytic reaction, its importance lies in the fact that it leads gkfe transfbgdntrenational 4{;
pollutant to the surface of the catalyst particles, which is characterized /by a:"h%quff?f&ﬁftj? ef Renewable
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and therefore the adsorption capacity. TiO2 properties were investigated by different
characterization technics such as BET and XRD, photocatalytic activity of synthesized TiO2
nanotubes was examined in a solar photocatalytic reactor.



Synthesis of polystyrene decorated with CuCr204 nanoparticles
for enhanced photodegradation of Cefixime under visible light

Meriem DAIMALAH

LAOUFI Nadia Aicha , MELKI Rafik, MOUHEB Abdelkader

Faculty of Mechanical and Process Engineering, University of Science and Technology Houari
Boumediene (USTHB), Algiers, Algeria

Corresponding author: meriem.daimalah@gmail.com

Abstract: In recent years, industrialization has constantly increased. Therefore, the rapid
increase in different types of pollution has become unavoidable[1], which certainly leads to the
deterioration of the environment. Previous studies have reported that quantities of antibiotics
have been found in the discharges of the pharmaceutical industry even after treatment, remain in
the water and contribute to strengthening bacterial resistance[2,3]. In this regard, photocatalytic
degradation has been revealed to be a promising technique for the effective destruction of
persistent organic compounds in polluted waters[4]. Furthermore, the presence of a
semiconductor is an important parameter for the photocatalytic reaction. Various types of
semiconductors have been reported in the literature. The use of catalysts in suspended powder
form in the photocatalytic reaction, especially at the posttreatment level, where it leads to
limitations such as agglomeration and difficulty of recovery[5]. For this purpose, polystyrene
beads (PS) were used to support the CuCr204 particles using a facile and inexpensive method.
This photocatalyst was characterized by powder X-ray diffraction (XRD), the optical
characteristics was obtained by UV—Visible spectroscopy, The photocatalytic performance of the
CuCr204-PS prepared photocatalysts was evaluated under visible light irradiation, for the
degradation and mineralization of an antibiotic (Cefixime) under visible light irradiation. A
mineralization efficiency of 94% was achieved after 180 min for Cefixime concentration of 10
mg/L, in comparison with 5% efficiency reached by photolysis.

Non-relativistic eigensolutions of VH, TiC, TiH Under exponential-

type potential

FERDJAOUI Mostapha
Faculty of Exact Sciences, Theoretical Physics Laboratory Constantine University 01, Algeria.
Corresponding author: moustafa.fardjaoui@gmail.com

Abstract: We obtained an approximate solution of Schrdinger equation for the Eg queHma&?ﬂf e de a
potential model, using the factorization method to obtain the bound state en: geyvéigen ValllleS for
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Comparative Study of Different Intelligent MPPT Techniques for
PV System

YOUSFI Abdelkader BOT Youcef
Department of Electrical Engineering, University djilali bounaama khemis miliana, Algeria.
Corresponding author: a.yousfi@univ-dbkm.dz

Abstract: This paper provides a comparative study between conventional algorithms P & O and
advanced algorithms of monitoring of the point of maximum potency (MPPT) based on the
control of blurred logic (FLC) and the network of artificial neurons (ANN) for an autonomous
application. To attain the point of functioning, offered techniques MPPT control the cyclical
report of a converter DC-DC which interface the load and the generative FINE. Conventional
algorithm P &O is discussed owing to its simplicity and its weak expense of implementation, but
its dynamic behaviour is considered to be the worst, particularly in the quick changes of radiation.
As aresult, FLC and ANN are being supposed to do be more competitive in terms of elimination
of the waves of potency and precision of monitoring. However, the results of simulation were
recorded by using Matlab / Simulink. These results prove the privilege of techniques moved
forward in comparison with conventional algorithm.

Physical properties studies of spray pyrolyzed Sn, Al doped and co-
doped CdO thin films

AZZAOUI Walid MEDLES Mourad , SALIM Karim, MILOUA Redouane , BOUZIDI
Attoya , NEKRALA Abdelkader, KHADAROUI Mohamed

Electronics Department, Djillali Liabes University, Sidi Bel Abbes , Algeria
Corresponding author: walid.azzaoui22 @gmail.com

Abstract: TM (TM = Sn, Al) doped and co-doped CdO thin films were deposited by spray
pyrolysis technique on glass substrate at temperature 350 °C. The effect of TM doping and co-
doping on the structural, optical, and electrical properties of CdO thin films was investigated.
The obtained films are crystallized in the cubic structure and oriented along the prefer ntiat-HH =,

electrical r651st1V1ty of 7 85. 10 4 Q.cm obtained for Al doped CdO fﬂms AM@Iﬂlnlg te thos¢ Energies s
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Synthesis of nanomaterials Fe-LDHs with different molar ratios Fe/Al.

TABTI Hadja Alia ADJDIR Mehdi
University of Dr Tahar Moulay -Saida-Algeria.
Corresponding author: hadjaalia.tabti@email.com

Abstract: Layered double hydroxides (LDHs) are known as anionic clays or hydrotalcite based
on the structure of Brucite charged positively (Mg(OH)2). The principal interest of the layered
double hydroxide lies in the possibility of modifies the layers by insertion or substitution of
divalent and trivalent cations. Layered double hydroxides can contain different types of divalent
and trivalent cations like magnesium; aluminum; zinc, nickel [1], cobalt [2], chrome; iron, and
gallium ions [3]. A range of Fe-LDHs has been synthesized by co-precipitation using metal
nitrate precursors and sodium carbonate under varying molar ratios Fe/Al (Fe0.05-Al0.15,
Fe0.10-Al0.10, Fe0..14— Al0.06, and Fe0.15—- Al0.05). The nanomaterials Fe- LDHs were
characterized by powder X-ray diffraction and N2 adsorption—desorption. The solids showed
clear hydrotalcite-like crystalline phases having a particle measurement between 7 and 16 nm.
The best structure is attributed to the sample Fe0.15— Al0.05-LDHs. The particular surface area
is about 92 m2/g.

Algebraic solutions of shape invariant systems with position

dependent effective mass

BENGHERABI Khadra BENAMIRA Farid

Département de Physique, Faculté des Sciences Exactes,Université Freres Mentouri Constantine
1

Corresponding author: khadralObengherabi@gmail.com

Abstract: In recent years, the study of position-dependent mass (PDM) systems has attracted
great interest, both theoretically and experimentally, because of its multiple applications in
different areas of physics and chemistry. Many contributions to the fundamental understanding
of the problem have been made from different perspectives. We will approach the solution of the
Schrédinger equation for bound states by considering an interesting model proceeding by the
generalized supersymmetry approach in quantum mechanics. In many areas of relativistic and
nonrelativistic physics, the concept of supersymmetry is frequently used, and supersymmetric
quantum mechanics (SUSYQM) has become a distinct academic discipline. In addition, the
actual potentials meeting the shape invariance criterion in the SUSYQM paradigm are precisely
soluble within the Schrédinger equation. In particular, we are interested in determining the limit
states of a mass particle dependent on the position and subject to a unidimensional harmonic

potential. The method used to obtain the solutions is based on the concepts of q:gsymnmﬁm de

quantum mechanics and shape invariance. In order to illustrate the general, dm‘iéﬂsm a ‘class of
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A first principles investigation on the structural, elastic and
thermodynamic properties of Ag-based oxides KAgO and RbAgO
as a function of pressure

ALLALI Djamel ALLAF Hatem, RADJAI Missoum , AMARI Rabie , DEGHFEL Bahri
, BOUKHARI Ammar

Physics and Chemistry of Materials Lab, Department of Physics, University of M’sila, M’sila,
Algeria.

Corresponding author: djamel.allali@univ-msila.dz

Abstract: Structural parameters, elastic constants and thermodynamic properties of the
tetragonal ternary Ag-based oxides KAgO and RbAgO are investigated theoretically for the first
time using the plane-wave ultra-soft pseudopotential method based on the density functional
theory. The optimized lattice parameters and atomic positions agree well with the available
theoretical and experimental counterparts. Pressure dependence of the structural parameters is
also explored. Pressure dependences of the single-crystal elastic constants Cij for KAgO and
RbAgO are explored. The elastic wave velocities propagating along the principal
crystallographic directions are numerically estimated. The elastic anisotropy is estimated and
further illustrated by 3D-direction-dependent of the Young’s modulus. A set of some
macroscopic elastic moduli, including the bulk, Young’s and shear moduli, Poisson’s coefficient,
average elastic wave velocities and Debye temperature, were calculated for polycrystalline
KAgO and RbAgO from the Cij via the Voigt-Reuss-Hill approximations. Through the
quasiharmonic Debye model, which takes into account the phonon effects, the temperature and
pressure dependencies of the bulk modulus, unit cell volume, volume thermal expansion
coefficient, Debye temperature and volume constant and pressure constant heat capacities of
KAgO and RbAgO are explored systematically in the ranges of 0—20 GPa and 0-1200 K.

Computational insights in predicting structural and optical
properites of EuAlO3 cubic-perovskite using FP-LAPW method

OUDRANE Dawoud BOURACHIDE Imade , ABIDRI Boualem

Materials Magnetics Laboratory: Departement of Phyics Sidi Bel-Abbés, Algeria
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A Comparative Study of Electronic Properties of Bulk
MSe2(M=Mo, W) and Its Monolayer Using DFT

BRADJI Bouthaina BENKHEDIR Mohammed Lotfi
Larbi Tebessi University-Tebessa, Algeria
Corresponding author: bouthaina.bradji@univ-tebessa.dz

Abstract: MoSe2 and WSe?2 are a member of the family of transitions metals dichalcogenides
(TMDCs), Which has recently gained considerable attention for various applications in
electrochemical, Photocatalytic, And optoelectronic systems.

Our work consists a comparative study of electronic properties of bulk MSe2 where M(Mo, W)
and Its Monolayer, The calculations were performed using the Quantum Espresso computational
tool, Along with density functional theory (DFT) with ultra-soft pseudopotentials. We studied
the structural properties such as lattice parameters a and electronic properties of bulk and
monolayer MSe2, The bulks molybdenum diselenide and tungsten diselenide exhibits an indirect
gaps semiconductors behavior with indirect band gaps of 1.39 eV and 1.40 eV respectively,
Whereas in the monolayer-MoSe2 and WSe2 the band gaps were found to be direct one with
1.47 eV and 1.54 eV respectively, The calculated density of states (DOS) may help explain this
change in the nature of band gap in bulk and in monolayer MSe2(M=Mo, W) .Generally, The
agreement between our results, with available experimental and theoretical results is satisfactory

Simulation Study of Ultra-Thin Insulated Gate Bipolar Transistor

IGBT

FOURA Iman ZITOUNI Messai, TOUATI Zine-eddine
M’Hamed Bougara University
Corresponding author: zineeddine.touati@yahoo.fr

Abstract: Current topics such as electro-mobility and renewable energy demand the
development of power devices with high voltage and current ratings along with minimum
switching losses [1]. Amongst the power devices in today’s market, IGBTs have gained a lot of
significance in this field over its competitors like Power MOSFETS and Thyristors [2]. The
purpose of this work is the study of IGBT thin film transistors and the impact of different critical
region sizes in their electrical characteristics. By optimizing critical region sizes of tt

. super’leu-r.é'&-
order to have optimum transistor performance([3]. Espe01ally, the 1nvest1gat10 .03?' bhe impact of ---.. e .(_)_Uarg,;-._
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structure is executed by using a two- d1mens1ona1 (2D) simulation of 1 T(IM]ieSéL‘s/e\@ﬁ)Renewable
Software. The developed device exhibits an excellent density is of the o,rq.gr ‘®d ®te Aoim 23Tk Ener gies /

ION to IOFF ratio is in the order of 107. The threshold voltage of the IG 13%5 3V Ocprédietivg, 2 () ) ‘) S
breakdown simulation of the Ultra-Thin Substrate IGBT is done to get an id > ﬁf&)}lt the expected 5. *’b/

breakdown of the device in both the forward and reversed biased region. The forw
Voltage are 771 V and the reverse Breakdown Voltage are 846 V.



Physical and Optical Properties of Zinc Doped Nickel Oxied Thin
Films Fabricant Semiconductor

ZAOUCHE Chouaieb BELBEL Abdeldjabbar , DAHBI Laid
Material Sciences Department, Faculty of Science, University of Biskra, Algeria
Corresponding author: zaouchechouaieb@gmail.com

Abstract: In this work, we have prepared zinc doped nickel oxide thin films by using the spray
pyrolysis technique deposition on glass substrate. We have prepared Zn doped NiO thin films
with different doping levels (0, 0.02,0.04 0.08 and 0.12 %) for Nil-xZnxO. The thin films were
deposited at substrate temperature of 450 C° for 7 minutes. In this work, we have studied the
change of the physical and optical properties of thin films with different doping levels. From
structural characterisation, it was confirmed that the Nil-xZnxO thin films have a high
crystallinity and polycrystalline in nature with cubic structure (1). Crystallite size in Nil-xZnxO
thin films decreases with increasing doping levels x to minimum value of 9.87376nm at x=0.04
(2). However, thin films have a high transparence which is about 70 to 80% of transmission in
the visible region (3). The band gab energy (Eg) in the thin films decreased with increasing
doping levels x from 3.67 to 3.61 eV at x=0.04 (4). The Urbach energy (Eu) in thin films
decreased with increasing doping levels x from 282 to 246meV at x=0.12(5). The electrical
conductivity of the thin films increases with increasing doping levels x to maximum value of
0.012 (2cm)-1 at x=0.04. The doping level x=0.04 has the best results of deposited thin films.

Investigation of HCI-PANI / PSiC thin film for application in
energy storage

TALBI Lamia BEROUAKEN Malika , KAHIA Chaima, HENTOUS Amira,
BENFADEL Karima, KACI Samira, KEFFOUS Aissa, MANSERI Amar

Centre de Recherche en Technologie des Semi-conducteurs pour I'Energétique (C.R.T.S.E),
Division Couches Minces Surfaces et Interfaces (C.M.S.1), , Algiers, Algeria

Corresponding author: lamiatalbi@gmail.com

Abstract: Polyaniline (PANI) thin films were successfully synthesized using the
electrodeposition technique from a mixed solution of 0.2M aniline and 0.5M HCI into po
silicon carbide (PSiC:H). The obtained HCI-PANI film was confirmed with sca

microscopy (SEM) and FT-IR measurements. The electrochemical supercay cné8r pr(?%?rfhesv 'P-rgatlon |
HCI-PANI/PSiC electrode were examined using cyclic voltammetry, gabvartgs et}% !‘C”he‘gn Re ngi/abl et
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Zr-pillared montmorillonite clay as host to cationic and anionic

organic molecule

BELBEL Abdeldjabbar

Physico-chemistry of Materials and Environment Laboratory. , Ziane Achour University of Djelfa,
Algeria.

Corresponding author: belbel.dj@gmail.com

Abstract: Industries are the main source of water pollution due to release of toxic pollutants
including surfactant or dyes. It becomes urgent to propose low cost and environmentally friendly
involving the use of local resources. Here, the properties of the Zr- pillared smectite, with the Zr
to adsorb to organic molecules: the 1-Butyl-3-methylimidazolium chloride and the fluorescein
are investigated.The adsorption isotherms as well as the kinetic are measured. The X-ray
diffraction (XRD) was done to determined le location of the organic molecule the dyes. For the
1-Butyl-3-methylimidazoliumthe adoption capacities in not enhanced by the presence of pillars.
In addition, the molecule is not intercalated. The FTIR is another tool to confirm the differences
between modified and unmodified montmorillonite samples. More specifically, the results
showed that the formation of new bands of vibrations (1450 cm-1) and (closer to 2960 and 2874
cm-1), which correspond to the presence of 1-Butyl-3-methylimidazolium chloride inside the
clay structure. Conversely, the pillar improves the adoption capacity fluorescein due to its
location inside interlayer space. Interestingly, the time resolved fluorescence show that the dye
is not released in solution as it is the case for the pristine clay.

The electronic, magnetic and half-metallic predictions of Gal-x

TMxP (TM =Cr, V, and x =0, 0.125 and 0.25) alloys

BENBOUCHI Nacéral , DAHOU Fatima.Zohra, MONIR Mohammed El Amine
Laboratoire de Physique Quantique de la Matiere et de la Modélisation Mathématique
(LPQ3M) (Université de Mascara),

Corresponding author: nacera.benbouchi@univ-mascara.dz

Abstract: The electronic structure and magnetic properties of diluted Gal-xTMxP (TM=Cr, V)
in the cubic structure at concentrations x= 0, 0.125 and 0.25 were studied using the full-potential
linearized augmented plane wave approximation of the density functional theory with the Wu-
Cohen generalized gradient approximation (WC-GGA) and GGA plus Hubbard U parameter
method. We found that the Hubbard U correction significantly improves the current DFT results.
Features such as lattice constant, bulk modulus, spin-polarized band structures, total and local

densities of states and magnetic properties have been computed. The electronic str S i i
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Electrochemical reactivity of bipyridinecoordinated with
chlorotriethylsilane

SOUALMI Saida JOUIKOV Viatcheslav
Chemistry, Tiaret, Algeria.
Corresponding author: soualmisaida@gmail.com

Abstract: In this work we describe the study by means of cyclic voltammetry, of the complex
of chlorotriethylsilane containing silicon hypercoordinated with 2,2'-bipyridine. Despite the
expected similarities between carbon and silicon, they seem very different in general and this
difference appears mainly in the ease with which carbon forms the weak coordination compounds
(alkenes, alkynes) while those of silicon rather presenting coordinations higher exceeding 4 and
reaching 5 and 6. These materials, known as "hyper-coordinated silicon compounds" have
attracted particular attention from chemists over the past thirty (30) years [1]. The interest of
these compounds results from their various reactivities thus opening new possibilities for the
synthetic chemistry of silicon. Earlier attempts were made to obtain such species by a variety of
methods, but were unsuccessful, until 1963 when West et al. [2] were able to prepare two
compounds Ph3Si(bipy)I (I) with a light yellow color and a bromide Ph3Si(bipy)Br (II), a white
solid, which dissociates in dichloromethane to produce the ion Ph3Si(bipy )+ stable with
pentacoordinated silicon. We have shown by electron paramagnetic resonance (EPR) and cyclic
voltammetry that it is possible to prepare, in CH3CN/Bu4NBF6 0.1M, a complex of a
chlorosilane with 2,2'-bipyridine containing a silicon penta -coordinated and detect it by cyclic
voltammetry. This complex is very sensitive to humidity in the air and may be stable in a truly
anhydrous environment.

DFT and TD-DFT calculation of silafluoréne-based small

molecules for organic solar cells
ZORGANI Roquiya Nour El Houda Fouad LEBSIR , Farouk HAMZA REGUIG,

Mohammed Aymen ZORGANI
Laboratoire de Chimie Physique Macromoléculaire, Université d’Oran 1, Es-Sénia Oran
Corresponding author: zornour@outlook.fr

Abstract: The Small molecules are advantageous as optoelectronic materials due to their
HOMO-LUMO energy levels. silafluoréne compounds are also useful as photoconductors or

-

charge transport materials. The Density Functional Theory (DFT) with the hy’,'
B3LYP were used to determine the electronic properties (Energy of HOMO orbit *e.
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Mixed Convection of Power-Law Fluid in Solar Collector with Two

Lateral lids Moving Heated from Below

BECHEFFAR Youcef BEKHADRA Mokhtar
Laboratoire de Recherche des Technologies Industrielles : Ibn Khaldoun, University of Tiaret
14000, Algeria.

Corresponding author: youcefrko@gmail.com

Abstract: Mixed convection, such as that seen in a lid-driven cavity, can be found in various
natural and industrial applications, including solar power collectors. The non-Newtonian fluid in
the power-law model filled in the cavity is heated from below and cooled by the other lids.
Numerical simulations of two-dimensional incompressible Navier-Stokes and energy equations
for a non-Newtonian fluid in a square cavity with two lateral lids moving towards the bottom; on
the other side, the lids driven in the opposite direction are studied. This research looked at the
Nusselt number, temperature, pressure distribution, and streamline velocity. This research aims
to determine how the increased power-law index affects the Nusselt number and how the lid-
driven in the opposite direction influences the hydrodynamics of the fluid. This study has been
conducted for certain parameters of Reynolds number 100, Richardson number 0.1, Prandtl
number 0.7 and power-law index range. The grid resolution is based on for both directions; in
order to solve the governing equations numerically, the finite volume method was used. For the
convective terms of the momentum, a second-order upwind scheme was used and a central
difference scheme for other terms. In addition, the coupled scheme was used to solve the
pressure-velocity coupling. The predicted results show that the mixed convection is increased by
increasing the power-law index, leading to a significant improvement in the Nusselt number; it
is clear that this enhancement is more pronounced as the lids move in the opposite direction.

Ab-initio study of the structural, electronic and optical properties

of II1I-V semi-conductors
GACEM Maroua ATl Billel, BENDJEDID Ibtissem, TOUAM Selma, MERADJI Hocine,
GHEMID Sebti

Faculty of Science and Technology: Department of Physics, Chadli Bendjedid University (UCBET),
El Tarf, Algeria.

Corresponding author: maroua2018gacem@gmail.com

Abstract: Ab-initio calculations have been performed on the structural, electronic and optical
properties of GaAs and YAs binary compounds by the Full Potential Linearized Augmented
Plane Wave (FPLAPW) method Based on the DFT 1mplemented in the Wlen2k code. The

(GGA) and the local density approximation (LDA) to study the structural. We 2 'mdﬂa?

the Engel Vosko approximation (EV-GGA) and the (mBJ) approxnnat', n,t% detefglpm:.é]nﬁat, on a',
electronic properties. The study of the electronic structure of the comp mgﬁs f@@ heenearedRen ewable
through the calculation of the band structure, total and partial electpoﬁic m:gwy, OF statep Energies '.:
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The effect of temperature on the elaboration of thin films in nickel
oxide

GHARBI Abderrezak ZEDOURI Aziez , FELAH Lahcen

Department of Drilling and Mechanics of Oil Works., Faculty of Hydrocarbons and Earth Science
and Renewable Energies, University of Ouargla, Algeria

Corresponding author: gharbi_abdou2000@yahoo.fr

Abstract: The structural, optical and electrical properties of nickel oxide produced by several
temperatures. Using the spray pyrolysis deposition technique using a solar concentrator (furnace)
fabricated in our laboratory. Thin films of (NiO)(T) were produced on glass substrates. The
structure , optical and electrical properties of the different samples were studied. X-ray
diffraction observations revealed that cubic crystals are created in all the films produced. These
plans experienced peaks for the dominant plans, (the (200) plan). The grain sizes of our products
vary between 18.15nm and 20.20nm, depending on the processing temperature. Our elaborate
films present optical gap values which vary between 3.197ev and 3.319ev, in addition to the
Urbach parameters which vary according to the temperature, between 348.27mev and
201.64mev. Finally, the elaborate films have electrical conductivity values of 0.2337 (w.cm) -1
to 36 (w.cm) -1 and electrical resistivity values of 21.15 (w.cm) to 45.32 (w .cm), depending on
the temperature.

Synthesis and characterization of Cerium Oxide CeQO2
nanoparticles.

ZORGANI Mohammed Aymen SEBBA Fatima Zohra, ZORGANI Roquiya Nour EI
Houda , ZAOUI Farouk

Département de Chimie, Université Oran1 Ahmed Ben Bella, B.P 1524, El-Menaouer 31000, Oran,
Algeria

Corresponding author: aymenzorgani98@gmail.com

Abstract: The development and use of nanoscale materials are one of the major concerns in 21st-
century technology. It is in this context that our study on the synthesis and characterization of a
material of the type "nanoparticles ", in this case, the cerium dioxide (or "Ceria" CeO2) was

synthesized by a sol-gel non-aqueous method. The obtained samples were characterized=bBy-—===x
various structural and morphological processes. These new nanoparticles we ‘i%],abdff c[) with ...~
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Study of the structural, electronic and mechanical properties of
novel Zintl compound SrGa2P2

HAOUAM Marwa HAMIDANI Ali, ZANAT Kamel, Nor REBAH1

Laboratory of Physics of Matter and radiation, Department of Material Science, Souk-Ahras,
Algeria.

Corresponding author: ma.haouam@univ-soukahras.dz

Abstract: Our attention has turned to Zintl compounds because of their recent emergence as a
promising materials due to their rich chemistry and structural complexityl,2. In this work, we
investigated the structural, electronic and mechanical properties, formation energy and cleavage
energy of novel Zintl compound SrGa2P2 (strontium Gallium phosphide), using self-consistent
density-functional calculations implemented with soft ab initio pseudopotentials3. We found that
this compound is an indirect-gap semiconductor with a narrow band gap of 0.28 eV. The
mechanical properties of SrGa2P2 have been examined by calculating all independent single
crystal elastic constants Cij using the static finite strain technique, and average mechanical
properties of bulk polycrystal elastic moduli, namely bulk modulus, Young’s modulus, shear
modulus, and Poisson’s Ratio, via the Voigt—Reuss—Hill approximations. We have verified that
this compound is mechanically stable through elastic stability criteria. Its formation energy is -
0.73 eV, since the formation energy is low, it will be easy to form this compound. Furthermore,
the cleavage energy of a monolayer from a multilayer bulk material, indicates that it is possible
to obtain atomic layer sheets from multilayer bulk material. These results indicate that the novel
Zintl compound SrGa2P2 could be a promising candidate for its narrow band gap and stability.

First-principles calculations on the origins of the optical band gap
bowing of zinc blend GaAs1-xNx alloys

OUKLI Mimouna NOUAR Fadila Souad

Applied Materials Laboratory (A.M.L), Faculty of Electrical Engineering, Djillali Liabes University of
Sidi Bel Abbes, Algeria.

Corresponding author: mounaoukli@yahoo.fr

band gap bowing of zinc blende GaAs1-xNx alloys. The ground-state prop gifes dre dksér&ﬁinedat:onal ‘4
for the bulk materials (GaAs and GaN) as well as for the different c hgentrgtﬁfﬁf &X=02125, Renewab'e )
x=0.083 and x=0.063) of their alloys. Deviations of the lattice constants fr@n ‘%@@ﬁd' §lawaad Energies 7
the bulk modulus from linear concentration dependence (LCD) were obsetyey, Th@ﬂlbménoﬁw )7 7
origins of the gap bowing were explained by using the approach of Ferhat i ‘%z;—worker& The. -
gap bowing for the alloy of interest was found to be mainly caused by the volur g:iﬂﬁﬁat%ﬁ'e“ C
(VD) contributions.
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Theoretical investigation of optoelectronic properties of
(InN)/(GaN)n superlattices

OUKLI Mimouna GHLAM Karima , MOULAY Fatima

Applied Materials Laboratory (A.M.L), Faculty of Electrical Engineering, Dijillali Liabes University of
Sidi Bel Abbes Algeria.

Corresponding author: mounaoukli@yahoo.fr

Abstract: Based on the full potential linear muffin-tin orbitals (FPLMTO) calculation within
density functional theory, we systematically investigate the electronic and optical properties of
(100) and (110)-oriented (InN)/(GaN)n zinc-blende superlattice with one InN monolayer and
with different numbers of GaN monolayers. Specifically, the electronic band structure
calculations and their related features, like the absorption coefficient and refractive index of these
systems are computed over a wide photon energy scale up to 20 eV. The effect of periodicity
layer numbers n on the band gaps and the optical activity of (InN)/(GaN)n SLs in the both growth
axis (001) and (110) are examined and compared. Because of prospective optical aspects of
(InN)/(GaN)n such as light-emitting applications, this theoretical study can help the experimental
measurements.

Report of process parameters and the mechanical behavior of
sheets welded by the fsw process.

DELLAL nabila MEBARKI Hicham, MIMMI Abdelatif, MERZOUG Mohamed,
Génie mécanique, Djillali Liabes University of Sidi Bel Abbes, Algeria
Corresponding author: dellalnabila93 @gmail.com

Abstract: This research study points to one of the welding processes in particular the friction
stir process (FSW). The study carried out accumulates on the relation between the parameters of
the process (speed of advance and that of rotation of the tool, holding time) and the mechanical
characteristics of the sheets of aluminum alloy 3003 of two (02 ) millimeters of thickness placed
end to end and welded at 90° and 45°. The welds were made by varying the speed of rotation
(1000.2000 rpm) and by fixing the advance of the tool at 500 mm/min. This experimental

approach is also based on the variation of the inclination of the welding tool from 0° AL
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First-principles calculations of structural, elastic, electronic, and
optical properties of Na3BrO

SAADAOUI Fatiha DJAAFRI Tayeb, ZEMOULI Mostefa, CHAMI Nadir, DRISS-
KHODJA Fatima Zohra , HAMADA Halima, DRISS-KHODJA Mohammed

Laboratoire d’Etudes Physico-Chimiques, Université de Saida Dr. Tahar Moulay,, Algérie
Corresponding author: saadaouifatiha@yahoo.fr

Abstract: In this work, we have calculated the structural, elastic electronic, and optical properties
of Na3BrO compound with the full potential linearesed augmented plane waves method
FP_LAPW based on the density functional theory ( DFT) as implemented in the code wien2k.
To deal with the exchange and correlation potential, we use the generalized gradient
approximation (GGA_PBE), the generalized gradient approximation (GGA_PBEsol) and the
local density approximation LDA for the structural and elastic properties. For the optical and
electronic properties, the GGA-PBEsol approximation is used. The obtained lattice parameters
are in good agreement with the excremental and theoretical data found in the literature. The
calculated elastic constants verify the mechanical stability conditions in the cubic structure and
indicate the anisotropy nature of the studied material. On the other hand, the electronic property
calculations show that Na3BrO is a semiconductor. The found results are compared to the
experimental data and other theoretical calculations.

Ab Initio Investigation of Structural,Electronic, Elastic and
Mechanical Properties of Half-Heusler Alloys

DROUNI Wassila Abir CHIKER Fafa

Laboratory of study of Materials and instruments of optics , Departement, Matériaux et
developpement durable University of Djillali Liabes, Sidi Bel Abbes, Algeria.

Corresponding author: wassila.drouni@gmail.com

Abstract: One important class of materials suitable for spintronic devices applications is some
of the Half-Heusler compounds .

Using the full—potential linearized plane wave method (FP—LAPW) we study the structural,
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Structural and microstructural study of degraded solar panels

HACHEMI Nadir TAIBI Fatna, SAKHER Elfahem, BOURAIOU Ahmed ,
NECAIBIA Ammar, TIGRIN Rachide , BELLUCCI Stefano, BOUOUDINA Mohamed

Laboratory of energy environment and information system (IEEIS), department of material science,
faculty of science and technology, university of Adrar, Algeria

Corresponding author: hach.Nadir@univ-adrar.edu.dz

Abstract: In recent years, scientists and researchers have focused on the renewable energies of
all kinds, especially solar energy. adrar is considered among the best regions in the world that
have the appropriate conditions for solar energy production, but the solar panels are exposed to
damage with time by the influence of external factors, and this causes a deterioration
(degradation) in the level of energy production. during this research, we will focus on the
structural and microstructural causes, of the degradation types, that affect the components of
solar panels. Methods used: in this study, we separated the components of the sample carefully.
our study is divided into two parts; the first part, deals with the analysis of the panel’s components
by x-ray diffraction and its study by the Xpert HighScor software, and the second part is
concerned with describing the electrical properties (electrical resistivity) of photovoltaic panels
pursuant to various temperatures.

Structural and electronic properties of a rare earth dihydride
LaH2

CHAIB Wafa AYAT Zahia, BOUCHELLIG Hadjer, MEKKAOUI Nesrine, BOUKRAA
Aomar, ACHOURI Abderrahim

Département des sciences Physiques, Université Kasdi Merbah — Ouargla, Algeria
Corresponding author: ch98wafa@gmail.com

Abstract: We have performed ab initio calculations of electronic structure and equilibrium
properties for the rare earth dihydride LaH2 using the full-potential linearized augmented plane
wave method (FP-LAPW) approach within the density functional theory (DFT) in the
generalized gradient approximation (GGA) and local density approximation (LDA) as
implemented in the WIEN2k simulation code at OK. The equilibrium properties have been_
determined, the density of states, electronic density, the energy band streCigaspéaisdre de
thermodynamic properties are studied in details. It was concluded that the G
parameter agrees much better with the experimental findings than the LD,
hydrogen-metal bands of LaH2 were observed. The Fermi energy EF fal
of the states are rare-earth 5d conduction states. We obtain information
the H 1s state contribution near EF.
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Kinetics of reactivation of phosphorus in hydrogenated silicon
based Schottky diodes during thermal annealing

BELFENNACHE Djamel Eddine MADI Djamel , BENKRIMA Yamina

Research Center in Industrial Technologies CRTI, Algiers, Algeria
Corresponding author: belfennachedjamel@gmail.com

Abstract: The most widely used technology for photovoltaic conversion today is that of
crystalline silicon solar cells. These solar cells are made from highly purified silicon wafers. In
order to continue and accelerate the cost reductions of a photovoltaic system, it is necessary to
conduct research in order to make a technological leap that can remedy the high cost of solar
panels. The main objective of this work is to study the kinetics of phosphorus reactivation in
Schottky diodes based on hydrogenated silicon during thermal annealing through the analysis of
the doping profile under the effect of various experimental parameters [1-3]. Firstly, the
microwave plasma power, initial phosphorus concentration in the samples and hydrogen flux
were fixed as 650 W, 1015 cm-3, and 30 sccm, respectively, to investigate the behavior of
different working parameters, specifically the duration and temperature of hydrogenation.
Secondly, few samples hydrogenated at 400 °C for 1 h were annealed under the forming gas
(10% H2 + 90% N2) within the temperature range from 100 to 700 °C for 1 h. The obtained
results depict the hydrogenation temperature reveals quite complex phosphorus deactivation
rates. The hydrogenation time tH confirms the results obtained by varying the temperature where
at 250°C aremarkable diffusion in volume of silicon with a high neutralization rate was observed.
The thermal annealing in a forming gas indicates the increase in passivation rate of phosphorus
as a function of annealing temperature, till the passivation rate attains saturation in the sample
annealed at 400 °C.
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Influence of Bi Doping on Structural and Optical Properties of

Zn0O

LATIF Aya ARAB Louiza

Laboratoire des matériaux semi-conducteurs et métalliques ; Département des sciences des
mateériaux,

Faculté des sciences Université Mohamed khider biskra, Algérie.

Corresponding author: latif.aya@univ-biskra.dz

Abstrac: Oxide of nano particle size in nanometer range have been paid more attention for their
unique properties ; in present work influence of Bi dopant on structural and optical

properties of ZnO nanoparticle were presented. Bismuth doped Zinc oxide nanopowder with
doping concentration between 0 and 6% mol successfully synthesized with a soft chemistry
method: the sol-gel rout. The studies on the crystal structure of ZnO nanopowders were carried
out using the X-ray diffractometer (XRD), and the optical absorbance spectra was measured
using a UV-VIS double beam spectrophotometer. The structural characterization was carried
out by the X-ray diffraction technique, which showed that the synthesized powders of pure and
Bi-doped, from the sol-gel method, crystallize in a hexagonal wiirtzite structure with average
grain size varying between 19 nm to 12 mn. Analysis of the transmittance spectra allowed us to
determine the optical gaps for these pure and doped powders. Finally, the obtained material has
been used to prepare varistors.

A combined experimental and DFT approach of a new organic
material

BOUDJENANE Fatima Zohra CHOUAIH Abdelkader 1, BOUKABCHA Nouredine

Laboratory of Technology and Solid Properties (LTPS), Abdelhamid Ibn Badis University of
Mostaganem, Algeria

Corresponding author: yossra.fatima@gmail.com

Abstract: Using experimental FTIR, UV-Vis, 1H, and 13C NMR techniques, the
spectroscopic characterization of the newly synthesized heterocyclic aromatic organic
compound (Z)-3-N-(ethyl)-2-N'- ((3-methoxyphenyl)imino)thiazolidine-4-one (abbreviated by
Z-EMIT ) was completed. Theoretical computations on CI12H14N202S utilizing the DFT

method linked to the B3LYP and BPVB functional with the basis set of 6- 311G (d, p) were

carried out to support the analytical results. Additionally, the research of frontier

orbitals (FMO) analyses, HOMO-LUMO energies, density of state (DOS)#N] A aﬁih‘i&rs'fslire de Oua,g/

molecular electrostatic potential (MEP), and global and local chemical react" 19"(?68&1@9],‘?] WaSational
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Stability and hydrogen storage on pristine two dimension material

Si3N : Ab initio study

DJEBABLIA Ikram HAMIDANI Ali, ZANAT Kamel , REBAH Nor

Laboratory of Physics of Matter and radiation (LPMR), Department of Material Science, University
of souk-ahras, Algeria.

Corresponding author: ik.djebablia@univ-soukahras.dz

Abstract: Hydrogen is a clean energy with high efficiency, but the problem of storage still
prevents its extensive use. Two-dimensional (2D) materials can be regarded as potential
hydrogen storage applications due to their excellent characters, including excellent structural and
chemical stability, superior electrical conductivity and large active surface area. Here first-
principles calculations are carried out to investigate the structural, electronic, mechanical,
thermodynamic properties and adsorption behaviors of hydrogen molecules on pristine Si3N
monolayer based on the Density Functional Theory (DFT) using Vienna Ab initio Package
(VASP). Our results reveals that Si3N single layer has metallic character with GGA-PBE
approximation. Furthermore, The calculated mechanical and thermodynamic properties reveal
that this monolayer is mechanically and dynamically stable. Moreover, The plausible adsorption
sites on top of silicon atom (TSi), on top of nitrogen atom (TN), the bridge site (B) and the hollow
site (H) are considered. We found that the most favorable site of H2 molecule on pristine Si3N
monolayer is the bridge site with adsorption energy of (Ead = 0.068 eV). This study provides
outstanding results, highlighting the bright viewpoints for the decoration of pristine Si3N with
other elements for high-capacity hydrogen storage.

DFT Study of structural, electronic, elastic and Optical properties

of BAs and BP binary compounds

GUENFOUD Fatma TOUAM Selma, MERADJI Hocine, GHEMID Sebti
Physico-Chemistry of Materials Laboratory (LPCM), Department of Physics, Faculty of Science
and Technology, Chadli Bendjedid University (UCBET),, Algeria.

Corresponding author: guenfoudfatma3é@gmail.com

Abstract: This work relates to the study of the structural, electronic, elastic and optical properties

of binary compounds BAs and BP using the Full Potential Linearized Augmented Plane Wave
Approach (FP-LAPW), based on the theory of density functional theory (DFT) implemented in
the Wien2K code. The ground state structural properties such as the lattice constant, bulk
modulus are in good agreement with other theoretical and experimental calculations. The
obtained results for the band structure and the density of states (DOS) shows that the compounds
BAs and BP have an indirect gap (I' > A). The elastic study is considered to determine the elastic
moduli C11, C12, and C44 of the cubic crystal. Through the obtained results of s glastiore
moduli, the derivative mechanical moduli including bulk modulus B , she .{ﬁ(ﬁmus G, ratio
B/G, Young’s modulus Y, shear wave modulus Cs, Poisson’s ratio v, Klel m@%np ramZ:?ér!@ ﬁﬁaat' Ona'
anisotropy factor A are calculated in the fact to demonstrate the mech "wal aglle Of Trte Renewab ,e
compounds. We have also analyzed the optical properties (dielectric fu C&g)n re%rac 1V'e:1ﬁ3 79- Energies >
reflectivity and optical conductivity). '% % o QCt -6-27.202 703
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Increasing the efficiency of solar panels by using two-dimensional
graphene lenses.

BOUDIAR Abid BENDIFALLAH Habala, ZIANI Faten
Department of Material Sciences, SESNV-Faculty, Tébessa University, Tébessa, Algeria.
Corresponding author: boudiarabid11@gmail.com

Abstract: We want to improve the performance of solar panels by coating them with a layer of
graphene lenses. The modeling and simulation process achieved good results, and the importance
of this work was demonstrated by its application in non-desert areas and in a variety of weather
conditions.

Storage and recovery of solar energy collected by the Parabolic
Trough Collector

ACHOURI Intissar SOUDANI| Mohammed Elbar, MARIF Yacine , BENAZZOUZ
Afak

Department of physics, University Kasdi Merbah Ouargla, Algeria.
Corresponding author: intissarachouri.05@gmail.com

Abstract: In this paper, an experimental study of the latent thermal storage by the solar Parabolic
Trough Collector (PTC) was carried out using phase-changing materials MCP in the state of
Ouargla on different days, where the solar radiation is concentrated by the PTC, where the
absorbed heat is transmitted at the level of the absorption tube to the water, which in turn absorbs
from the tip of the paraffin wax. A phase change (solid-liquid) occurs at the melting temperature
of the paraffin used in this study. Then the temperature of the paraffin rises, and this process
continues from sunrise to sunset. And at sunset, the paraffin releases the heat it has absorbed
during the insolation period, as this heat is used to heat water for various domestic uses.
Experimental results in this work showed that latent storage systems using paraffin could recover
and use thermal energy for up to 11 hours
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Experimental analysis and modelisation the degradation of
concrete elements.

HASSANI Nacera DEHMOUS Hocine
Université Mouloud Mammeri de Tizi-ouzou,departement de genie civil ,tizi _ouzou ,algerie
Corresponding author: hassaninaceral@gmail.com

Abstract: The durability of a structure depends on many parameters including the quality of the
designs. The principal applications of ndt methods are likely to be quality control of the concrete
conditions, while in old structures; the methods are expected to provide needed feedback on
concrete conditions. [1]. Generally, damaging of concrete structure comprises two successive
stages [2]; the first named a latent stage which corresponds to this low concrete damage, without
any visible effects yet. The second named a propagation stage of the material damages. Damages
are now visible. Considerable research [3,4, 5, 6]. In this work we are interesting to experimental
analysis of concrete element’s degradation under mechano-hygrothermaleffect. Prismatic
specimens 7x7x28 cm3 are used. For detecting damages in concrete element, we use ultrasonic
testing

A two-dimensional numerical study of turbulent nanofluid (Iron
oxide-water) flow under a magnetic field.

BENNIA Ayoub BOUAZIZ Mohamed Najib , ALLICHE Sidahmed
Department of Mechanical Engineering, University of Medea, Algeria
Corresponding author: ayoubbennia@gmail.com

Abstract: Computational fluid dynamics (CFD) tool is used to study numerically a nanofluid
mixture of water and Fe304 with MHD effect. The simulation is performed in order to determine
the turbulence forced convection heat transfer in a circular tube. This is implemented by using
the single and two phase mixture approaches with assumption that the particles are spherical and
diameter equal to 36 nm. The simulation output data compared with an experimental literature
data from other study and found matching. The result shows that Nu and friction factor at fixed
Reynolds number is proportional to the magnetic field.
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Increasing the effectiveness of solar panels by using 2D materials.
BENDIFALLAH Habala BOUDIAR Abid, ZIANI Faten

Department of Material Sciences, SESNV-Faculty, Tébessa University, Algeria.

Corresponding author: bendifallahhabala@gmail.com

Abstract: We want to improve the performance of the solar panels by coating them with a layer
of 2D lenses. The modeling and simulation approach produced successful results, and the
significance of this work is seen in its possible use in non-desert regions with little sunshine
exposure..

Mechanical Characterization of Thin Films in CrN, Deposited by
Magnetron Spraying on XC42 Steel.

BOUAICHA Salah TOUHAMI Mohamed Zine , BADJI Riad , LAGGOUNE Khaled
Surface Engineering Laborator, Badji Mokhtar University, Annaba, Alegria
Corresponding author: bouaichalsalah@gmail.com

Abstract: The objective of this work is to study the effect of chromium nitride layers deposited
by the DC reactive magnetron sputtering technique on the mechanical behaviour of a carbon steel
of type XC42, previously subjected to a complete quenching process carried out at 850 °C
followed by a tempering at 550°C. Prior to the deposition process, all samples were mechanically
polished to a mirror surface. The chromium nitride thin films were deposited at a temperature of
400°C for 120 min using a nitrogen/argon gas mixture. The morphology as well as the surface
topography was determined by scanning electron microscopy (SEM) and atomic force
microscopy (AFM) respectively. The adhesion of the chromium nitride layers was evaluated by
scratch tests. The results showed that under a normal load of 40N applied gradually, linear
cracking occurs at a load of 16N until the CrN layer fails at a load of 21N.
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Design of sizing the renewable energies into microgrid system
CHEBABHI Ardjouna TEGANI llyes, KRAA Okba

Electrical engineering laboratory, Electrical engineering department, University of Mohamed khider,
Biskra, Algeria

Corresponding author: ardjcheb@gmail.com

Abstract: The microgrid is an application of a renewable resource system (solar, wind,
hydroelectric, etc.) That is connected to the grid or off-grid for producing electricity, with the
purpose of achieving sustainable development. This enhances power supply system
dependability, efficiency, and security. The economic sizing of various resources, such as costs,
revenues, and energy produced, this work proposes a design for estimating various resources
depending on the characteristics of the installation site, such as energy deposit and
meteorological conditions, in order to compute the project's minimum cost and profits using an
optimization algorithm. The energy cost is reduced by adjusting the size of the microgrid's
operation. When sizing the system, it is critical to understand how the microgrid operates. Then
an optimal cost is calculated using an optimization algorithm for identifying the best capital cost,
the best annual cost of operation and maintenance, and the replacement cost, the optimal sizing
is found to be the lowest energy cost and may be subject to technical and environmental
constraints. As a result, the load demand is fulfilled. Economic analysis is a useful technique for
assessing and estimating the performance of microgrid operations.

Optimisation of the intrinsic passivation layers in HIT solar cells.
AZZEMOU Fatiha Wassila Leila RAHAL, Djaaffar RACHED

Physics Department, University Abdelhamid Ibn Badis of Mostaganem, Algeria.

Corresponding author: leila.rahal@univ-mosta.dz

Abstract: Heterojunction with Intrinsic Thin layer devices (HIT) have a great potential to reduce
the cost of production and to enhance the efficiency of solar cells. In this work, we have used the
SCAPS-1D simulator to study the effect of the passivation layer parameters on the performance
of a HIT c-Si solar cell having the following structure: Indium Tin Oxide (ITO) / hydrogenated
n-doped amorphous silicon (p-a-Si:H) / hydrogenated intrinsic amorphous silicon (i-a-Si:H) / p-
doped crystalline silicon (p-c-Si) / Aluminum (Al). We concluded that the most effiet Vet ------------
used as a passivation layer is the weakly hydrogenated amorphous silicon wiffi gap energy of -
1.6 eV. With higher gaps, a significant potential barrier is generated in th ,V@ence ba&& ! {qh«erpat:ona '
a-Si:H/n-c-Si interface with a height of about 0.65 eV, which blocks the ﬁofes ﬁec{lo Cbe b Renewab,e
front contact of the cell and thus increases the recombination rate in the d ccﬁfﬁh o a(li] Energies

-
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V characteristic shows that for a small intrinsic layer thickness, a high el ‘tm:,ﬁelQ 18 obgérved 202 ) *-,bc?'

at the p-a-Si:H/n-c-Si, junction and consequently, a better separation of ﬁho;pggneraged Ceg‘—",- .
es 23

charge carriers is obtained, thus causing a drop in the recombination rate and an im aent of -

the cell performance. An optimal thickness of 3 nm is needed to achieve an efficiency of 20.08%.




Dye degradation by Fenton like processes using hydroxyapatite
catalysts

ROUMILA Yasmina MEZIANI Djaafar, BELKHETTAB llyas , TRARI Mohamed

Laboratory of Electrochemistry-Corrosion, Metallurgy and Inorganic Chemistry, Faculty of
Chemistry, Algeria

Corresponding author: yas.roumila@gmail.com

Abstract: Fenton reaction derived by the redox cycle of Fe2+/Fe3+ to generate *OH via the
activation of H202, is one of the most promising techniques of advanced oxidation process
(AOPs), owing to the high redox potential of the *OH radicals and its non-selectivity nature.
However, the Fenton process presents some limitations such as the requirement of strict pH
control (3 < pH < 4), and difficulties in the recycling of the homogeneous catalyst leading to high
operating costs. These unresolved problems drive to develop more active and robust Fenton
catalysts with advanced strategies.

In this work our attention was focused on the metalphosphates catalysts in particular on
Hydroxyapatite (HA). The HA was synthesized and characterized by X-ray diffraction (XRD),
Fourier transform infrared spectroscopy (FTIR) and scanning electron microscopy (SEM). The
compound was used as a catalyst in a heterogeneous Fenton-like process for the elimination of
methyl violet dye, a cationic textile dye. The degradation process has been studied on different
experimental conditions and it reveals that at room temperature and neutral initial pH, a total
removal was obtained within 120 min with HA dose of 2.5 g L-1, H202 of 36 mmol L-1 and
initial dye concentration of 20 mg L-1.
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Plasma Study into Nitrogen Ambience for AIN Pulsed Laser
Deposition

Adel TEKILI ABDELLI-MESSACI Samira, KALOUNE Samia, LAFANE Slimane
Faculty of Chemistry, University of Sciences and Technology Houari, Algiers, Algeria
Corresponding author: tekili7513adel@gmail.com

Abstract: Laser-induced plasma from an aluminum nitride (AIN) target into vacuum and
nitrogen ambience has been investigated by means of time-integrated optical emission
spectroscopy (OES). Q-switched Nd-YAG has been used to create AIN plasma at different laser
fluences. The emission spectra recorded in vacuum are dominated by neutral and ionized
aluminum emission lines from Al, Al+ and Al++ species, while emission from atomic nitrogen
species were weakly observed. The presence of nitrogen gas gives rise to all the plasma species
emission. Thereby, neutral and ionized nitrogen species, N, N+ and N++, were observed. Also,
in nitrogen gas, the dominant molecular species are found to be N2 and N2+ at different
sequences. To jointly study the effect of nitrogen gas pressure and laser fluence on the evolution
of plasma composition, space resolved emission of AIN plasma species has been employed.
Contrary to plasma emission in vacuum which showed a rapid vanishing, plasma emission in
nitrogen gas was maintained within a distance range that depends on the pressure and laser
fluence. This effect concerns Al and N elements. Our results are of particular interest in view of
selecting the optimal regime of AIN target ablation and plasma composition-emission affected
by laser fluence and nitrogen gas pressure for the deposition of AIN thin films.

Ab-initio study of the structural, electronic and optical properties
of I11I-V semi-conductors

GACEM Maroua BENDJEDID Ibtissem , TOUAM Selma , MERADJI Hocine ,
GHEMID Sebti

Faculty of Science and Technology: Department of Physics, Chadli Bendjedid University (UCBET),
Algeria.

Corresponding author: maroua2018gacem@gmail.com

Abstract: Ab-initio calculations have been performed on the structural, electronic and optical

properties of GaAs and YAs binary compounds by the Full Potential Llnearlze d- egglg, o
Plane Wave (FPLAPW) method. Based on the DFT implemented in the )} chorde The e
exchange-correlation potential (XC) has been treated by the generalized gré 'ént ap okifHgeRationa '
(GGA) and the local density approximation (LDA) to study the structurat. ‘W Q a (ﬁ{p (fﬁaif}ﬁugngenewab 'e 3
the Engel Vosko approximation (EV-GGA) and the (mBJ) approxi :tmn %acﬁgtérrhm@ [21% Energies ."'

electronic properties. The study of the electronic structure of the comp \ i%; has(%@én-c(érr 0’ 7 *,bC‘
through the calculation of the band structure, total and partial electron ¢ 3&5;;}( "of - states - ‘c {" 37
diagrams (TDOS and PDOS). The results obtained for the lattice constant, bulk m#: ussban%i|e

gap, the dielectric functions, the refractive index, the absorption coefficient and the reflectivity
are close to the experimental data.



DFT study of the structural, electronic and optical properties of
BaSe, BaTe, YN and Ybi

BENDJEDID Ibtissem KHELIL Imane, GACEM Maroua, TOUAM Selma ,
MERADJI Hocine, GHEMID Sebti

Faculty of Science and Technology : Département of Physics, Chadli Bendjedid University
(UCBET), Algéria.

Corresponding author: ibtissembendjedid@gmail.com

Abstract: The subject of This work inclues the study of structural, electronic and Optical
properties of binary compounds BaSe, BaTe, YN and YBi by the augmented and linearized plane
wave method (FP-LAPW), based on the density functional theory (DFT) implemented in the
Wien2K code. We have used the generalized gradient approximation (GGA) for the term of the
potential for exchange and correlation (XC) to study the structural properties and optical
properties. The structurals properties such as the lattice constant and bulk modulus are in good
agreement with the theoretical and experiment results available.The obtained results for the band
structure and the density of states (DOS) show that the compounds BaSe, BaTe and YBi have an
indirect gap (I'=X) but YN have an direct gap. In addition, the use of the modified Beck Jonhson
(mBJ) potentials as a correction of the terms of exchange and correlation allowed us to have
energy gaps in good agreement with the experimental results.This results show a significant
improvement over other theoretical work. The resultats obtained for the dielectric functions, the
refractive index, the absorption coefficient and the reflectivity are close to the experimental data.
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Numerical simulation and analysis of Cu2ZnSnS4 solar cells

performance using various buffer layers

BELARBI Mousaab Oussama ZEGGAI , Meziane CHEKKAL , Souad LOUHIBI-

FASLA

Department of FPST-Ecole Nationale Polytechnique d’Oran-Maurice Audin, Oran, Algeria

Corresponding author: moussaab.belarbi@enp-oran.dz

Abstract: CZTS (Cooper Zinc Tin Sulfide: Cu2ZnSnS4) cells have gained prominence among
solar technologies since they are composed of available, non-toxic materials and have a lower

manufacturing cost. In this work, a numerical simulation and analysis of Cu2ZnSnS4 solar cells

are carried out in order to study the effect of various buffer layers on cell performance. For this
purpose, the Solar Cell Capacitance Simulator program (SCAPS-1D) is used. The cell structure
is based on Cu2ZnSnS4 as absorber layer, ZnO as window layer and a buffer layer (CdS, ZnSe,
In2S3). Simulations results show that the buffer layer based on In2S3 has the highest conversion
efficiency for Cu2ZnSnS4 solar cell (with JSC = 26.2703 mA/cm2 , VCO = 1.2357 V, FF =
73.8096%, and 1 = 23.9606%). The effect of temperature on the efficiency of the best structure
(ZnO/In2S3/Cu2ZnSnS4) has also been analyzed (we found that 298K was the optimum
temperature.). The findings of these simulations are expected to serve as useful guidelines for

developing more efficient CZTS solar cells.
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Modeling and Simulation of Cu (In1—xGax) Se2 tandem thin-film
solar cells

HAFAIFA Loumafak MAACHE Mostefa
Department of Physics, FSEI, Ziane Achour University — Djelfa
Corresponding author: moufakm13@gmail.com

Abstract: The potential of designing a tandem solar cell based copper indium gallium diselenide
Cu(In1-xGax)Se2 is investigated in this study. The two-dimensional Silvaco Atlas software is
used under standard Illumination (AM1.5G). In order to increase the conversion efficiency, the
usual single CIGS solar cell (x=0.3) is used as the bottom cell and another single CIGS solar cell
(x=0.94: i.e. with traces of indium) is used as the top cell in the tandem configuration. The
simulated photovoltaic parameters of this CIGS/CIGS tandem cell are: a short-circuit current
density Jsc of 18.76 mA/cm2, an open-circuit voltage Voc of 1.88 V, a fill factor FF of 77.68 %,
and the conversion efficiency 1 of 27.52%. These best values and the highest efficiency are
obtained for CIGS thickness of the top and bottom cells corresponding of 0.18 um and 3.5 um,
respectively, while the band gaps were 1.71 eV for the top cell and 1.27 eV for the bottom cell.
These results are showed that the molar fraction x of the CIGS absorbing layer and their thickness
are key parameters to optimize the performance of the CIGS/CIGS tandem solar cell. This
approach can be used also as a basis to produce a tandem CIGS cell with record efficiency.

Optimization of CdS buffer layer for high efficiency CZTS solar
cells

HENNI Wafad RAHAL Wassila Leila, RACHED Djaaffar

Elaboration and Characterization Physico-Mechanical and Metallurgical of Materials Laboratory
(ECP3M), University Abdelhamid Ibn Badis of Mostaganem, Algeria

Corresponding author: wafaa.henni@gmail.com

Abstract: Copper Zinc Tin sulfide (CZTS) thin film solar cell achieved a great attention of
researchers due to its direct bandgap. In this work, we have used one-dimensional Solar Cell
Capacitance Simulator (SCAPS-1D) to investigate and design the Mo/MoS2/CZTS/CdS/ZnO/A1

device. An optimization of different physical parameters (thickness and doping concemtratiory== ==

of CdS buffer layer has been done. A negative effect on cell performance haS', gfﬁcﬂb%esl:l\'/%arg;{?.?i?uérgl
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to be around 17.8 % by optimizing the CdS buffer layer.




Elaboration of Low Dimensional Cu-PbS-Si Structures for
Sunlight Harvesting

KACI Samira BENFADEL Karima, ANAS BOUSSAA Sabiha, TALBI Lamia, TORKI
Chaima, OUADAH Yahia, BOUKEZZATA Assia, NASRAOU! Chahinez, MANSERI
Amar

Research Center on Semiconductor Technology for Energetic, CMSI-Division, CRTSE, 2BD Frantz
Fanon, Algiers, Algeria

Corresponding author: kacisamirahdr@gmail.com

Abstract: Since opting for solar energy as an alternative energy source, harness sunlight has
become the need of the hour. The solar spectrum has an energy distribution of nearly 38.9% and
54.3% in the visible and NIR, respectively at the earth’s surface. The quest for materials for
harvesting these two ranges of light leads to the integration of multicomponent with tailored
properties to elaborate composite or heterostructure for various applications such as
photosynthesis. Low dimensional metal-semiconductor structures could be used to develop
efficient photoelectrodes for the photocatalysis process. Lead sulfide (PbS) and Silicon (Si) are
two semiconductors with noteworthy optical properties. The association of these two materials
allows the obtaining of heterostructures with an interesting optical synergy. In this work, we
investigated a combined photochemical and chemical bath deposition strategy to synthesize Cu-
PbS thin films, as co-catalyst and photocatalysts respectively, on various porous silicon
substrates (PSi) in order to fabricate photoelectrodes for solar-driven electrochemical conversion.
The elaborated Cu-PbS-PSi heterostructures were characterized by scanning electron microscopy
(SEM), UV visible NIR spectroscopy, and linear sweep voltammetry (LSV). The reflectivity
property revealed that an important gain in photon absorption of the elaborated structures was
noticed. The PEC properties confirmed that the low dimensional Cu-PbS-PSi structures
enhanced significantly the catalytic performances of their relative photoelectrodes.
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First-principles calculations to investigate the structural,
mechanical and thermodynamic properties of the cubic perovskite
abo3

BENYETTOU Samia SAIB Salima

Laboratory of Materials Physics and Its Applications, physics Departement, University of M’sila,
Algeria.

Corresponding author: samia.benyettou@univ-msila.dz

Abstract: The abo3 perovskite-type oxides, where a is a monovalent or divalent cation, b is
penta- or tetravalent transition metal atom and o is oxygen, display a wide range of interesting
electrical and optical properties and therefore have wide applications in the manufacture of
electronic and optoelectronic devices such as various sensors, electro-optic modulators, infrafed
detectors, catalytic activity, optical waveguides in various applications. Strontium titanate is a
typical perovskite dielectric with a wide range of technological applications. Because of its
special properties related to ferroelectricity, semiconductivity, superconductivity and catalytic
activity, it has been extensively studied over the past several years. In the present contribution,
the structural, elastic of the srtio3 crystals in the cubic (pm3m) phase were calculated by the first-
principles calculations using the plane wave pseudopotential calculations (pp-pw) implemented
in the abinit package within density functional theory and the generalized gradient approximation
based on the perdew—burke—ernzerhof (pbe-gga) functional. The thermodynamic properties have
been investigated by using the gibbs program which is based on the quasi-harmonic model of
debye. The structural parameters (lattice constant, bulk modulus), mechanical (elastic constant,
young’s modulus, shear modulus and poisson’s ratio), thermodynamic properties (the variation
of the volume, bulk modulus and thermal expansion coefficient, heat capacity at constant volume
cv, heat capacity at constant pressure cp and entropy) as function of temperature of the srtio3
cubic phase, are studied. The results of our simulations are discussed and compared with
experimental and theoretical results available.
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Mn Doped ZnO Piezoelectric Thin Films for SAW Applications

KHAMMAR Messaouda MESSAOUDI Meriem , KANOUNI Fares , GUITOUM Djamal
addine, DAAMOUCHE Mesbah

Center for the Development of Advanced Technologies CDTA, 20 Aodt 1956, Baba Hassen:,
Algiers, Algeria

Corresponding author: khammarbb@yahoo.fr

Abstract: In this research paper; Sol-gel Dip-coating pure and manganese doped Zinc Oxide Mn
(2% wt): ZnO piezoelectric thin films were elaborated on Silica (Si) substrate at 500°C annealing
temperature. The effect of manganese source (Manganese Acetate and Manganese Chloride) on
structural and mechanical properties of Mn: ZnO thin film is reported. The measured film
thickness was about 300nm. The XRD patterns shown that; all pure and Mn: ZnO piezoelectric
thin films have a wurtzite structure of preferential orientation on the (002) plane. Maximum
crystallite size was found larger for manganese Acetate source. Hardness and Young’s modulus
obtained from nanoindentation tests indicted that smallest hardness appears for Acetate Mn
doped ZnO which lead to the best plastic resistance to permanent damage. These results make
the highest interest useful of Acetate Mn doped ZnO piezoelectric thin films for Surface acoustic
waves (SAW) devices.

Influence of the modification of an Algerian clay on the adsorption
of a heavy metal

YOUS Radhia CHERIFI Hakima, KHALLADI Razika

Laboratoire des Biomatériaux et des Phénomenes de Transferts LBMPT. Université de Médéa.
Algérie

Corresponding author: radia_yr@yahoo.fr

Abstract:  This work concerns an experimental study of Fe(II) adsorption on a clay sample
from the Maghnia region. The bentonite used was modified by the surfactant Dodecyl Sodium
Sulfate (SDS), it is then a question of modifying this clay to three types of modified bentonite
(BM1, BM2, BM3) of different masses of SDS. In this study, we investigated the adsorption
power of iron on raw and modified bentonite.
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Comparison between both Commands Photovoltaic MPPT of the
system: algorithm IncCond and FLC

BOUKERCHE Ghania OMAIRI Amar, MERABT Hichem
Departement of Electrical Engineering , LEA Labortory,Badji Mokhtar University,Annaba, Algeria
Corresponding author: ghaniaboukerche477@gmail.com

Abstract: Photovoltaic systems have gained extraordinary popularity in the power generation
industry. Despite the advantages, photovoltaic systems still suffer from the main disadvantages,
including low conversion efficiency, and non-linearity of the output power of the photovoltaic
system. To overcome these problems, various optimization and control techniques have been
proposed. However, traditional solutions for MPPT controllers such as the Incremental
conductance (Inc-cond) method, which presents oscillation problems around the operating point;
the reason why improving the results obtained with these algorithms has become an important
goal for researchers to achieve. This study presents the design and comparison between two
controllers (IncCond and an artificial controller with fuzzy logic) to track the maximum power
point of a PV system their performance is evaluated using the simulation tool (Mtlab-Simulink).
We give an overview of how artificial intelligence techniques (IA) can add value to photovoltaic
systems.

Optimizing Nanofluids Heat Exchanges in the Parabolic-Through
Collectors Solar Receiver

LECHEHEB Sabrina LAISSAOUI Mohamed , BOUHALLASSA Amar, KAROUA
Housseyn, BENAMAR Zakaria

Centre de Développement des Energies Renouvelables CDER, , Algiers, Algeria
Corresponding author: lecheheb.sabrina@gmail.com

Abstract: The present paper concerns a numerical study of heat transfer during a permanent and
steady laminar flow through the absorber of the parabolic-through collector, a smooth tube
absorber of 3m long and two different diameters. The aim of this study is to optimize the heat
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the f inite volume method to dlscretlze the partial differential equations \‘Iginn@Qfﬁ'fﬂbwe(me R enewable )
equation of continuity, momentum and energy). The dynamic and thermal: f@ldﬁMﬁg Bbtaniedfodl Energies ,"
different volume fractions of nanoparticles (5%, and 10%). The analyX 1s>cpf th@ @andfiuids; . 2()2 2 ',—":ba‘
thermophysical properties, the temperature evolution and the rate of heat trag fébggprovement : e—?’ ?:" .
were performed. The obtained results showed that the heat transfer enhanced as thes no ﬁﬁc§§ '__e_‘.‘ e

concentration increased. Consequently, we deduced that the nanofluid allowing better heat
transfer is the metallic nanofluid Copper Cu followed by the Alumina, AL203.




The effect of Ni doping on the optical and electrical properties of
nanomaterial SnO2 :Ni thin films for optoelectronic applications

BOUCHERKA Teldja TOUATI Mariem , BRIHI Noureddine

Laboratoire de Physique de la Matiere Condensée et Nanomatériaux (LPMCN), Département de
Physique, Faculté des Sciences Exactes et Informatique, Université Mohammed Seddik Ben
Yahia- Jijel, Algeria

Corresponding author: boucherkateldja@yahoo.fr

Abstract: In the present work, we have synthesized nanomaterial undoped SnO2 and nickel
doped tin oxide (SnO2 :Ni) thin films with various concentrations (1, 3 and 4 at. %), by sol gel
spin coating method and deposited on glass substrates. The influences of Ni doping on structural,
optical and electrical properties of SnO2 thin films were studied by x-ray diffraction (XRD), UV-
Visible spectroscopy, photoluminescence spectroscopy and four-probe point measurements. The
XRD analyses confirmed that undoped SnO2 was polycrystalline with tetragonal rutile structure.
The optical studies revealed that all the films exhibited high transmittance varies between 75 and
90% in visible and near infrared regions and the band gap was found in the range 3.81-3.835 eV.
Room temperature photoluminescence (PL) spectra showed a violet, blue and green emissions
for all the films, which attributed to the different luminescent centers such as oxygen vacancies,
VOO, VO+ and VO++, and interstitial tin Sni. Furthermore, all the films have low electrical
resistivity varying between 3.14.10-3 and 25.5.10-2 Q.cm. Thereby, our experimental data may
be promising for applications in the field of nanotechnology such as on optoelectronic
applications

Structural and Electrical Properties of CZTS Films for Solar Cell
Applications: Effect of Thin Film Thickness

MESSAOUDI Meriem KHAMMAR Messaouda , AIDA Mohammed Salah
Research Center in Industrial Technologies CRTI, , Algiers, Algeria
Corresponding author: messaoudi_phlmd@yahoo.fr

Abstract: In this research paper; sprayed Cu2ZnSnS4 (CZTS) semiconductor thin films were
elaborated on glass substrates at 350°C fixed temperature The effect of different film thickness

thickness was varied by changing the flaw rate solution. The XRD patterns wh t];t}?at the CZTS " -
films have a kesterite structure of preferential orientation on the (112) p n@‘wrth the &fe’ééiicfé‘éf : Ona'
secondary phases of CuxS, Sn2S3 and Cu2SnS3 at 908nm film 'lﬁ(n s tfﬁg e ﬁenewab ,e
conductivity measurements indicate that CZTS films with 763 nm thn:kness 6ilave tHe ”lg
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electrical conductivity value of 2.73 (Q2.cm)-1. These results make the

CZTS semiconductor thin films in solar cell applications. X '7’0,, g
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A shear deformation model for free vibration behaviour of
functionally graded nanobeams in thermal environment

MOUFFOKI Abderrahmane REGUIEG YESAAD Abdellah , HOUARI Mohammed
Sid Ahmed

Civil Engineering Department ,Material and Hydrology Laboratory, University of Sidi Bel Abbes,
Algeria

Corresponding author: mouffoki.abdo@yahoo.fr

Abstract: In this paper, thermal vibration behavior of functionally graded (FGM) nanobeams
exposed to various kinds of thermal loading are investigated based on new shear deformation
beam theory which considers the influence of shear deformation without the need to shear
correction factors. The theory accounts for new trigonometric distribution of the transverse shear
strains and satisfies the zero traction boundary conditions on the surfaces of the beam. Material
properties of FG nanobeam are supposed to be temperature-dependent and vary gradually along
the thickness according to the power law distribution. The influence of small scale is captured
based on nonlocal elasticity theory of Eringen. Based on the present higher order shear
deformation beam theory, the equations of motion are derived from Hamilton’s principle. It can
be concluded that the present theory is not only accurate but also simple in predicting the thermal
vibration behavior of functionally graded beams.

Theoretical Study Of Semi-Conductor Alloys

CHAHED Faiza DJOUDI Lakhdar, BOUCHAREF Mohamed

Material Sciences Department,Scienceand Technology Faculty, Tissemsilt University, Algeria
Corresponding author: faizachahed22 @gmail.com

Abstract: This work studies the structural and electronic properties of materials MgS and MgTe

in the phase zinc blend. The calculations in this study are performed based on using the Density

Functional Theory (DFT) by using the Full Potential Linearized Augmented Plane Wave method

(FP-LAPW) the exchange and correlation potential is described in the Gradient Generalized

(GGA) and the Tran-Blaha Modified Becke-Johnson(TB-mbJ) Approximation techniques

implemented in WIEN2k[1] code. The two binaries are non magnetics with di “bamd

gaps.These latters can constitute alloys which are ideal for optoelectronj égnd"'sep?rlﬁtgome-f-i’i?_"hé" N
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Application of the refined shear deformation Hamilton approach
to the nonlinear buckling and free vibrations analysis of FGM
nanobeams

BOUCHETA Abderrahmane BOUAZZA mokhtar, BECHERI Tawfiq
Department of Mechanical Engineering, University of Bechar, Algeria
Corresponding author: boucheta206 @gmail.com

Abstract: In this study, the mechanical buckling and free vibration analysis of the nanobeams
made of functionally graded materials in the framework of nonlocal strain gradient theory in
conjunction with a refined higher order shear deformation beam model. The material
composition of the FG nanobeam is assumed to vary continuously in the longitudinal direction
based on a power-law model distribution. The small scale effect is taken into consideration based
on nonlocal elasticity theory of Eringen. Hamilton’s principle is applied to obtain the governing
differential equation of motion and boundary conditions and they are solved applying analytical
solution of buckling load, and natural frequency are presented for a simply supported beam, and
the obtained results compare well with those predicted by the nonlocal Timoshenko and Reddy
beam theories.

A numerical simulation study on the effect of heat transfer by
convection on the performance of a volumetric tubular receiver in
CSP.

BOUHALLASSA Amar LAISSAOUI Mohamed , KAROUA Housseyne , LECHEHEB
Sabrina , TAKILALTE Abdellatif, HAZMOUN Messaoud , BENAMAR Zakaria

Centre de Développement des Energies Renouvelables CDER,Alger, Algérie
Corresponding author: ammarbnv@gmail.com

Abstract: This paper it includes a numerical simulation study of two-dimensional heat transfer

in a tubular volumetric receiver in Solar power concentration systems, the geometric under
consideration is Serpentine pipe, heated through a solar thermal radiation. This numerical
simulation is done to optimize the performance of the receiver by making maximum thermal

change between the solid (wall of serpentine tube) and the heat transfer fluid and this through
different aspects (heat transfer fluid, heat flow, flow regimes). In the commercial softwarerEFDrr
Fluent the numerical method of finite volumes with first-order spatial discrefi at'loﬁ‘fs L‘L'spe%”fgrf.‘.ji(_) ;rg "y

solve the conservation equations of mass, and conservation of momenty mea{\nd enﬁggynfghﬁat,on al 4{;
resolution of the systems of equations of discretization of the fields ,f epeedf,olﬁeessm:@ andRenewable™

temperature follows the SIMPLE algorithm. The results are Show ‘1n- thMc'slﬁmlaluiOE rhy Energies

highlighting on the difference in the Heat transfer fluid temperature bety %n the @atrafige-and’ 7()2 2 ) &
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Physical properties of full and half Heusler alloys Co2CrAl and

CoCrSb. First principal study.

HORIMEK Cherifa GUEDDOUH Ahmed , BELKHIR Mohamed lamine
Laboratoire de Physique des Matériaux, Université Amar Telidji de Laghouat, Algeria
Corresponding author: gueddouh_a@yahoo.fr

Abstract: Ferromagnetism and other related properties in Co-based Heusler alloys (Co2CrAl,
CoCrSb), Full and Half have been investigated theoretically, by ab initio approach, based on the
density functional theory (DFT), implemented in CASTEP code[l]. The Perdew-Burke-
Ernzernof parametrization of the generalized gradient approximation (PBE-GGA) was used to
account for the exchange—correlation energies in all the calculations[2]. Using first-principles
calculations, several properties as: structural, electronic, magnetic, elastics and thermodynamics,
were investigating for Co2CrAl and CoCrSb. The calculation of two energies, cohesive and
formation are negative and confirmed the stability of our compounds, for Co2CrAl the cohesive
and formation energies are respectively: —31.24 eV and 1.59 eV, for CoCrSb the cohesive and
formation energies are respectively: -76.11 eV and 65.55 eV. As results of properties
calculations, they exhibit a half mettalicity and they have an integer nomber for total magnetic
moment (Mt = 3u_B for Co2CrAl and Mt =2 p_B for CoCrSb), these results obey to Slater
Pauling rules[3, 4]. Co2CrAl and CoCrSb Heusler alloys features are characterized by full spin
polarization at the Fermi level with 100%. From the elastic properties calculation, Co2CrAl and
CoCrSb are mechanically stable All features cited above, allow the compound to be a good
candidate for the spintronic applications

Structural, Mechanical, Electronic, and Magnetic Properties of
Pd2TiZ (Z = Al, Ga) Full-Heusler Compounds: a DFT-Based First

Principle Investigation

BENICHOU Boucif BOUCHENAFA Halima, NABI Zakia, BOUABDALLAH Badra
Department of Electronics, Faculty of Technology, University of Chlef, Algeria
Corresponding author: boucif_benichou@yahoo.fr

Abstract: Structural, elastic, and electronic properties as well the magnetism of Pd2TiAl and
Pd2TiGa ternary full-Heusler alloys have been systematically investigated using the full potential
linearized augmented-plane wave (FP-LAPW) method based on the density functional theory,
within the generalized gradient approximation (GGA). The obtained results for the lattice

-

parameters, bulk moduli, elastic constants, and spin magnetic moments agre,.
available experimental and theoretical data. Furtheremore, the estimated asm‘b consfa?ts and o e
their derived elastic modulus of Pd2TiAl and Pd2TiGa indicate that they reo}ne((;.lba 1caﬁ & “’BT tlona,

in an L21-type structure, ductile and anisotropic. We have also computed-’thﬂ D A Eerr?lpef Qe Eenewab'e ;
from the average sound velocity and the melting temperature. An a h%l& 0% gie e Ecarn ol b ‘
properties, including the band structures and the densities of states, reveal l"fﬁa&,the erelﬁ g{ud‘le’d 202 ) *_o‘?,
Spi }165 mdlcate ‘ce‘v‘ ? 4l

compounds exhibit metallic ferromagnetic behavior. In addition, the magnet

that the Ti atom is responsible for the large magnetic moments of the alloys unders



Crystal structure and electronic properties of complex hydride

RAHRAH Meriem LEBGA Noudjoud, LATRECHE Abdelhakim

Mohamed Elbachir Elibrahimi University, 3 Bordj Bou-Arreridj Algeria, laboratory of materials
physics, radiation and nanostructures

Corresponding author: rahrahmeriem1l@gmail.com

Abstract: First principles calculations of the structural, the band stucture of the orthorombic
complex hydride have been accomplished using the density functional theory within the local
density approximation and the generalized-gradient approximation (GGA) with the Perdew—
Burke—Ernzerhof (PBE) functionals. The Vanderbilt ultrasoft pseudopotential with an energy
cutoff of 450eV and a 8x6x8 Monkhorst pack grid are used in the electronic Brillouin zone
integration for all calculations. We have calculated the lattice constant, the band gap for . we
have defined the previous valus of energy cut off and nember of k points by doing convergence
test and geometry optimization Before any calculation .

Synthesis and Characterization of NiO-ZnO thin film doped with
Ag for photocatalytic degradation of Methylene blue

GASMI Meriem IAICHE Sabrina, DJELLOUL Abdelkader

Laboratory of Structures, Proprieties and Inter Atomic Interactions, Faculty of Science and
Technology, University of Abbes Laghrour, Khenchela , Algeria

Corresponding author: meriem40gasmi@gmail.com

Abstract: Photocatalytic Ag-loaded (NiO)0.5-(Zn0)0.5 thin film was synthesized by the sol-gel
dip-coating method, with the Ag content 2%. deposited on glass substrate at room temperature
and then annealed at 500 °C. The structural and optical properties of the film was investigated
in detail using X-ray diffraction patterns, UV-Vis spectrophotometry. XRD results reveal that
the nanocomposite thin film is polycrystalline with ZnO hexagonal wurtzite and NiO cubic
structures and no secondary phases were observed, we have found that the film have a grain sizes
at 15-21 nm range. UV- visible transmittance spectra of the prepared film revealed

transparency in the visible region. The photocatalytic activities of the deposited Ag?; NQGLZ?{G“' il OZ[Q' ’g/
thin film was evaluated by the degradation of methylene blue (MB) in an aqu', gs"soluttl.f)glr l}n der t:onal 6'4;'
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Computational calculations, molecular docking and antibacterial
activity of palladium complex derived from furopyran-3,4-dione
ligand

DECHOUK Lamia Fahima S| LARBI Karima, BOUCHUCHA Afaf, ABDI Yamina,
ZAATER Sihem

Hydrometallurgy and Molecular Inorganic Chemistry Laboratory, Faculty of Chemistry, Houari
Boumediene Sciences and Technology University, Algiers, Algeria.

Corresponding author: lamiafahima.dechouk@gmail.com

Abstract: Metals, in particular, transition metals have a potential advantage over the most
common organic-based drugs. Several works support that palladium (II) derivative complexes
revealed an interesting antimicrobial activity comparing to their free respective ligands. In this
case, Computational calculations were applied to define theoretical spectra, electronic proprieties
and the reactivity of molecules using Density Functional Theory method. DFT results confirm
the structure and geometry of compounds then predict their biological activity. Molecular
Docking of the ligand and its respective palladium complex was applied in order to study their
molecular interactions against S. aureus bacteria strain. Furthermore, the antibacterial activity
was evaluated against Staphylococcus aureus and Escherichia coli strains using disc-diffusion
method.

Numerical Study of Heat Transfer by Mixed Convection in a
Cavity Filled with Nanofluid

BRAHIMI Meryem BENDERRADJI Razik, KHALFALLAH Fares

Laboratory of Materials and Renewable Energy (LMER), Department of Physics, Faculty of
Sciences, University of M'sila, Algeria.

Corresponding author: razik.benderradji@univ-msila.dz

Abstract: In this work, a numerical study of stationary laminar mixed convection in a ventilated
square cavity has been presented. The cavity is filled with different nanofluids and contains two
gates (ports) to enter and exit the flow. The straight vertical wall is maintained at a warm
temperature, while the other walls are considered adiabatic. The equations governing flow and

heat transfer have been solved by the finite volume method using a second-order
Upwind scheme. Numerical simulations are carried out in the case of pure, q,ggre_fﬁjiﬂe 'éﬁiﬂe de Ob;r
mixtures of this basic fluid and nanoparticles (Ag and Cu), for a number of Ri vﬁrymgﬁrplm (Qr n% t:onal &
to 4) and a volume fraction of the nanoparticles between (0% and 10%)/” y’e Stegyé}lée,s f:g} 1Renewabl e
this work is devoted to a dynamic study in which the Grashof number 1é“f1xmaqtc 104, alét}.)@eE nergies

Reynolds number is varied. The numerical results obtained show that thg Feat- trarélzef lnfre&ses 2022
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The most effective nanoparticles for increasing the heat exchange rate are Ag.
characterized by a large local Nusselt number, that is to say a very good heat transfer compared
to that of metallic Cu nanoparticles.



Biological properties study of biomaterial diopside prepares from
raw materials

FARES Asma ZOUAI Souhaila

Material Science Department, Tebessa University, Algeria

Corresponding author: asmafrs12229@gmail.com

Abstract: Diopside (CaMgSi206) ceramics have been proposed as a medical material for
artificial bone and dental root, since they proved to be bioactive and biocompatible. In this study,
CaMgSi206 powders were synthesized by mixing of starting materials (doloma and Si02) for 4
h, and subsequent calcination of the mixture at 700 °C for 2 h. The compacts were conventionally
sintered at 1300 °C for 2 h. Moreover, the in vitro bioactivity of diopside was investigated by
soaking the CaMgSi206 granules in simulated body fluid (SBF) for various time periods to
analyze the nucleation and growth of hydroxyapatite (HA) on the surface of the powders. The
chemical functionality and morphology of specimens of diopside was determined from its X-ray
diffraction (XRD) spectroscopy and scanning electron microscopy (SEM). The obtained results
showed that hydroxyapatite (HA) could form on the surface of CaMgSi206 particles soaked in
SBF solution for 7 days, and this result was confirmed by the characteristic peak of HA at 20 =
31.68°. In addition, SEM micrographs of diopside soaked in SBF solution for 21 days revealed
a change in surface shape of the powders, and a continuous layer of dense deposits specific nano-
sized crystals (in the form of rice) of HA covered the surface of CaMgSi206 powders after 21
days of soaking in SBF solution. Finally, the obtained results indicate that CaMgSi206 showed
to be highly bioactive through the formation of homogeneous apatite layer
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Simulation study of the electrical field’s distribution effect on the
self-cleaning phenomenon of superhydrophobic coating

BOUCHELGA Fatma HAMOUR Khaled, BOUDISSA Rabah, KORNHUBER Stefan
University of Ghardaia, Algeria
Corresponding author: fatbouchelga@gmail.com

Abstract: The main objective of this research is to carry out a numerical study on the electro-
hydrodynamic behavior of water drops, with fixed electrical conductivity, in motion along the
creepage distance of a superhydrophobic coating under HVAC, this is carried out using the
configuration of the field and the electric potential. Several factors are examined, such as, the
presence and absence of a dielectric cover, the variation of its relative permittivity and that of the
superhydrophobic layer, number of layers, volume and number of water drops. It follows from
this study, a conformity between the numerical and experimental results. In addition, the presence
of the cover does not have an influence on the direction of the drops’ expulsion from the surface;
on the other hand, it affects the evacuation order of the latter. It is to be noted that the relative
permittivity of the insulating cover does not have a great effect on the ejection of the drops. Also,
we noticed that the number and volume of water drops affect the distribution of electrical field.
However, the number of superhydrophobic layers doesn’t exercise a big difference.

Electrical behavior of zinc phosphate glass doped with Ce3+:
Application of Joncher's power law

KHARROUBI Mohamed BOUREZG Yousf Islem

Physico-chemistry of Materials and Environment Laboratory, Ziane Achour University of Djelfa,
Algeria

Corresponding author: y.bourezg@univ-djelfa.dz

Abstract: The impedance spectroscopy technique was used to study the electrical properties of
a series of Na2-3xCexZnP207 phosphate glass samples (with, x = 0 and 1 mol %). The
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measurements were performed in the frequency range from 10-2 to 1 MHz and in a te
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range 273-473 K. The results showed that the conduction mechanism is reactg wormee:

law, which is ensured by thermally activated correlated barrier hopping (C, I:Ié “1st Inte rnat:onal 4{;
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Numerical study of the thermal performance of a hybrid nano-
fluid in a trapezoidal channel with obstacles.

SALEH Momen SM BELDJANI Charafeddine, MEKROUSSI Said , KHERRIS
Sahraoui, BELGHAR Nourredine, BOUTERAA Yousra, KETHIRI Mohamed Aymen

Laboratory of Industrial Technologies, University Ibn Khaldoun, Algeria.
Corresponding author: momen@univ-tiaret.dz

Abstract: This study aims to simulate a two-dimensional flow pattern in the stratified convection
system of a trapezoidal channel containing obstructions (porous medium) and nano-hybrid
fluoride AL203-S102-H20. For this purpose, thermal cooling was carried out by solving the
equations governing 2D steady-state laminar force convection. We found that there is an effect
of the obstacles on the flow rate and the temperature of the fluid inside the channel. There is also
an effect on the shape of the channel and the shape of the heat exchange obstacle, and the results
also showed that the increase in fracture volume leads to improved heat exchange in the
convection cooling process.

Physical properties of the quaternary Heusler alloy NbVMnAL.
First principle study.

SMAHI Zineb GUEDDOUH Ahmed, BELKHIR Mohamed lamine
Laboratoire de Physique des Matériaux, Université Amar Telidji de Laghouat, Algeria
Corresponding author: ghahmed2012@gmail.com

Abstract: Structural, electronic, magnetic, elastic and thermodynamics Heusler compound
Quaternary properties NbVMnAI have been calculated by the method of pseudo-potential and
plane waves (PP-PW) method based on the theory of the functional of the density (DFT) using
the CASTEP code. We used the approximation of generalized gradient GGA for the term of the
exchange and correlation potential. First, we determined the structural stability of this compound,
after calculating the minimum total energy of the three proposed types. Type 1 which has a

minimum total energy with a negative cohesion (-26.04 eV) and formation energ YA, 6V )eSre qo mo ~

studied. The electronic and magnetic properties are also discussed, according? oy
of the structure of electronic band and the density of total States polariz f)m we k@ﬁﬂﬂ*ﬂiﬂatlona I
this compound has a gap for majority spin states(0.81 eV). NbVMnAl r@bdu&?éﬁﬁ% 3 RAIR enewab'e

mettalicity and has an integer nomber for magnetic moment (2 OuB,',, d:hatMtaE)%eﬁ 5 siadrEnergies ."'

Pauling rules. Half NbVMnAI Heusler alloy feature is characterized by R ..es/pm ;Qﬁhz-aﬁo pat. 2 )7 2 .-"",bé‘

the Fermi level with 100%. From the elastic properties calculation, NbVMr .Tmﬂp?chamcally X7
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stable All features cited above, allow the compound to be a good candidate fo -s Cie g

applications



Phase stability and optoelectronic properties of Cd-doped of
Cu2ZnSnS4 compound for the solar cell systems

TAGREROUT Abdallah OULD YOUCEF Djamal, RACHED Habib, GUERMIT Youcef,
DRIEF Mouhamed

Hassiba Benbouali University of Chlef, Faculty of Exact Sciences and Informatics, Department of
Physics, Chlef, Algeria

Corresponding author: tagroutabdalah@outlook.fr

Abstract: The purpose of this work is to present a study of phase stability and optoelectronic
properties of cd-doped of cu2znsns4 compound. All properties are studied using the first-
principles calculations in the framework of the dft. The exchange-correlation functional
described by perdew—burke—ernzerhof of the gga was utilized to investigate the phase stability
and elastic properties. Besides, for the optoelectronic analysis the tran-blaha modified becke-
johnson approach combined with pbe-gga+u was used to give a better description of the
electronic structure and optical spectra. The calculated lattice parameters are in concordance with
the available results. The electronic structures revealed that all studied compounds are direct
semiconductors at central symmetry and their energy band-gap values change linearly from 1.457
to 1.353ev, when cd-doping concentration varies.

An efficient analytical approach to investigate thermal behavior of
a wetted longitudinal porous fin of different profiles: Optimal
Homotopy Asymptotic Method

BERREHAL Hamza SOWMYA Ganeshappa

Department of Physics, Exact Sciences Faculty, Mentouri Constantine 1 University, Constantine,
Algeria

Corresponding author: amza.berrehal@gmail.com

Abstract: Optimal homotopy asymptotic method (OHAM) is applied to investigate thermal
behavior of a porous longitudinal fin in a fully wet circumstance in the existence of convection
as well as radiation effect. The thickness of the fin is assumed to vary with the length of the fin.
Therefore, two different profiles of the fin such as rectangular as well as convex-shaped fin

been considered. Darcy’s model is imposed to study porous nature. The derived it
differential equation is non-dimensionalized and solved analytically via O X ;M.‘_’f[hrs -aPI?!rT(’)g?hatio;1~é-]-"‘~. q,
is used for the first time to solve this problem as it has been prove ’,'tgo\f;n%}lg?eyg}% Lgiclgfl] Renewabl e&
convergence of the solution only after one iteration and highly ef IC%ntwfd_}rEthFrPgogen @ Energies 3
comparative analysis of three different shaped fins has been perform d%t Lsfcwlécil th(a)ltA Etlt;. 2
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adimensional fin temperature decreases with the increase of the convectiv ‘-rf&"da‘gtive, and porous p Y

in proper thermal analysis of fins and in the design of passive heat enhancement devices used for
thermal and electronic systems.



Free vibration of the fundamental frequencies of isotropic
square/rectangular plates using the p-version of the finite element
method

BENTRAR Hakim BELALIA Sid Ahmed , CHORFI Sidi Mohamed

Laboratory of Computational Mechanics, Department of Mechanical Engineering, Faculty of
Technology, University of Tlemcen, Algeria

Corresponding author: bentrarhakim@gmail.com

Abstract: The primary objective of this work is to develop the p-version of the finite element
method (FEM) based on a first ordre sheare deformation theory to analysis of of isotropic
square/rectangular plates. The fundamental frequencies of the square and rectangular plate
considering FSDT models for various plate thicknesses has been plotted to analyze the numerical
result. the contribution of this work is investigated by a comparison of free vibrations of isotropic
square/rectangular plates using p-version of the FEM and to present new results and discussion
that can be used as a reference in other work, found an excellent agreement.

First principles Study of Some Fundamental Physical Properties of
the half Heusler alloy LiGaSi

BACHIRI Zeyneb BENYETTOU Samia

Laboratory of Materials Physics and Its Applications, Department of Physics, Faculty of Sciences,
University of M’sila .

Corresponding author: zeyneb.bachiri@univ-msila.dz

Abstract: In this study, structural and electronic properties of cubic half-Heusler compound
LiGaSi have been reported using density-functional theory (DFT) as implemented in the ABINIT
code package for the exchange correlation potential we have used the generalized gradient
approximation GGA-PBE developed by Perdew-Burke-Ernzerhof. Electron ion interactions are
evaluated using nonlocal norm conserving pseudopotentials generated using the Hartwigsen
Goedecker-Hutter scheme. The elastic constants ( ) are calculated by using the density
functional perturbation theory (DFPT) from second derivatives of total energy with respect to
the strain perturbation as implemented in the ABINIT code. The last part of our study deals with
the investigation of the thermodynamic properties of the LiGaSi alloys. In this co TWEHSed . T :
the quasi-harmonic Debye model implemented in the Gibbs2 program. / ]b\'f&glﬁts for the-----. O Ua’g/a
structural and elastic properties such as the lattice constant, the bulk mod 'gﬁnd Cl_] Weéreteanational
to agree well with the previous theoretical works, the electroni &’Ban&%&?ﬁ@fuf@) O#h& enewab'e
thermodynamic properties, including the variation of the volume, b@j;k M@@lﬁﬂl IRfAfafnergies
expansion coefficient, heat capacity at constant volume CV, heat capa ’ty%ﬁt, cm@l@thL-;fDess’ure 022 .- :baj
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Optical Properties Of Fe203 ,Dope Cobalt Thin Films deposited
by spry pyrolysis
CHIBANI Aboubaker BENHAOUA Boubaker, DJAMEL Kendil

Laboratoire Laboratoire revétement, matériaux et environnement, Boumerdes, ALGERIA
Corresponding author: chibanil490@gmail.com

Abstract: Transparent thin films of O-Fe203 have been deposited on glass substrates and Cobalt
doped by chemical spray pyrolysis (CSP) technique using solution of aqueous iron chloride
(FeCl3) at 350 C°. optical, properties were investigated post-deposition annealing. The optical
data revealed that the optical indirect band gap energies of films were 1.9 eV

First-principles study of electronic structure and magnetic
properties of diluted magnetic Semiconductor Bel-xFexS.

MANCER Hemza RACHED Habib
Department of physics, Hassiba Benbouali University of Chlef, Algeria.
Corresponding author: H.mancer@univ-chlef.dz

Abstract: We have employed the full-potential linearized augmented plane wave (FP-LAPW )
method based on spin-polarized density functional theory (DFT) to investigate for the first time
the structural, and magneto-electronic properties of the ordered dilute ferromagnetic
semiconductor Bel-xFexS (x = 0.25). For the exchange-correlation functional, the generalized
gradient approximation GGA-PBEsol has been used. The electronic band structures and density
of states of this diluted magnetic semiconductor (DMS) have shown that the minority spin
channel exhibit a metallic nature, while the majority spin channel has a semiconductor character.
The total magnetic moment of Bel-xFexS alloys is mainly due to the Fe site with very small
contribution of Be and S atoms. According to the magneto-electronic findings, this new diluted
magnetic material show a great potential for spintronic devices.
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Physico-chemical proprieties of aluminium coatings

BAHROUNE Moufida GUENFOUD Fatma, SAKER Abdelhamid

Department of Preparatory Classes in Science and Technology, National School of Mines and
Metallurgy Amar Laskri—Annaba, Algeria.

Corresponding author: moufidabahroune@yahoo.fr

Abstract: Protection of steel parts from corrosion is of ground importance for the industry as
mechanical resistance is to be maintained. Corrosion protection by metal coatings using wet
processes is still widely applied. However, such processes are not environmentally friendly
because of the required disposal of heavy metal containing effluents. This is particularly true for
hard chromium plating. Protection of steel from corrosion can be ensured through sacrificial
aluminium coatings. For that purpose, base aluminium coatings were deposited by d.c magnetron
sputtering and investigate in order to answer the mechanical and physico-chemical requirements
with a good mechanical resistance.

The effect of nano silica filler on the mechanical and thermal
characteristics of rubber blend

CHELLI Amel HEMMOUCHE Larbi, AIT SADI Hassiba, ZELLAGUI Rihab
Direction de Recherche Science et Technologie, Ecole Supérieure du Matériel El Harrach, Algérie.
Corresponding author: Maysazed@yahoo.com

Abstract: In recent years Polymer blending has proven to be economical and simple optional
approach to develop and invent new polymeric materials A wide variety of methodologies is
available to improve the properties of the existing polymers such as the modification of their
technical features by adding fillers. Several fillers are commonly used in the rubber industry to
modify and improve the physical and thermal properties of elastomeric material. The physical
and thermal performance of the elastomeric are strongly influenced by several parameters Nano
composite has exceptional mechanical properties compared to conventional micro and
macrocomposites, even with very low nano filler conten.

The mixture of the natural rubber, which has high tensile strength, excellent fatigue wear

resistance, high compressive strength and low resistance to heat, ozone, atmospheric agents,

petrol, animal and vegetable oils with a synthetic rubber Acrylonitrile butadiene ru supeCr i deo
provides good resistance to fuel, vegetable and animal oils, water, alcohols and 9 gr@iﬁstances- Sev U
o&bﬂl{y “exfsl hifmiteg ational
Coference on Renewable ~:

Mater: is and Energies
The main objective of our work is to study the influence of variable propor 0@ of na@ga{l rugber 7 9 2022 .7 &
and acrylonitrile-butadiene rubber reinforced with nano-silica and car 'O,prlggack on_ the .- gj_- .
mechanical and thermal Characterlstlcs of the rubber. Thus, in this study, 20% >3

seems to generate remarkable characteristics . NBR has also a low gas pern
its usage in areas such as pipes, seals, belts, health products, gloves, etc..
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Solar towers are a promising future for renewable energies and an
important source of electrical energy production

ARAREM Mohammed
Department of Mechanical Engineering, University of BECHAR. ALGERIA
Corresponding author: Muhammed.ararem@gmail.com

Abstract: Electrical energy is one of the most important necessities on which man relies in his
various daily needs, especially economic, but the growing demand for it in the regions of the
world imposes on researchers and experts in the matter the improvement of the modes of
production electric energy by the means of renewable energies of various types. As researchers,
we attach the highest importance to the solar towers which are considered as one of the most
important sources of production of energy and an important model in renewable energies and a
new mechanism that can be developed in energy production, especially in areas with good Direct
radiation (DNI). Solar towers are experiencing rapid development and improvements in solar
panels (heliostats), receiver power, tower height, energy storage thermal (TES). The problem
posed is where research and various technological studies on solar towers have reached recently

Appropriateness of the finite element method at the atomic level
and studying the elastic properties of the carbon nanostructures

REGUIEG YSSAAD Abdellah MOUFFOKI Abderrahmane, LAIB Salah Eddine

Structures and Advanced Materials in Civil engineering and Public Works Laboratory, University of
Dijillali Liabes, Sidi Bel Abbes, Algeria.

Corresponding author: reguiegyssaaad@gmail.com

Abstract: The development of the nanotechnology field revealed exceptional nanostructures like
the carbon nanotubes (CNTs). The exceptional mechanical properties of these structures, have
attracted the scientists to develop several experimental and numerical techniques to study CNTs.
Among the famous numerical methods, we reformulate the finite element method (FEM) based
on the molecular mechanics approach (MM), in order to investigate the Young’s modulus and
Poisson ratio under different CNT geometry and chirality. This study demonstrates the

effectiveness and the accuracy of the present FEM to investigate the mechanical pr

e
materials at the atomic level in standard time. 'ma
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Capacitance performance of FTO/MnO2 thin films synthesized by
direct and pulse potentiostatic methods

TOUNSI Assia LAMIRI Leila, HABELHAMES Farid, BAHLOUL Ahmed
Research Center in Industrial Technologies CRTI, Algiers, Algeria
Corresponding author: tounsiassia56@gmail.com

Abstract: Transition metal oxides have applications in energy storage devices such as
electrochemical supercapacitors. The work consists in the electrodeposition of manganese
dioxide (MnQ?2) thin films under direct and pulse potentiometer onto FTO substrate. The effects
of the pulse electrodeposition conditions are systematically investigated. The results show that
the pulse time influences clearly the morphology of thin films deposited.

The characterization of the Thin films was performed by electrochemical methods (cyclic
Voltammetry, electrochemical impedance spectroscopy (EIS), galvanostatic charge-discharge).
Moreover, nanostructured FTO/MnO2 films prepared with pulse electrodeposition method
demonstrate high power performance, excellent rate as well as long-term cycling stability, which
make them promising electrode materials for supercapacitor applications

Application of photovoltaic system at wastewater station in
ouargla city

BOUZIANE Khadidja CHAOUCH Noura

Laboratoire de genie des proceeds, Université de Ouargla 30000
Corresponding author: khadidja.c@gmail.com

Abstract: Solar energy is expected to play a very important role in meeting energy demands in
the near future. Since it is a clean type of energy with a diversity of applications, decentralized
nature and availability, solar energy will represent a suitable solution for energy requirements
especially in rural areas. It is important to state that the use of solar energy in rural regions will
protect these areas from pollution, since the use of solar home systems avoids large amounts of
CO2 emissions
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In this work, we consider the design of a photovoltaic system and its applicatigs
treatment plant as a rural area.
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First-principles calculation of Structural, Electronic, and
Thermoelectric properties of Mn2PtCo Heusler alloys

ALLOUCHE Asma BEKHTI SIAD Amaria, BAIRA Melouka, KHENATA Rabah

Department of Physics, Mustapha Stambouli University of Mascara, B.P. 305, 29000 Mascara,
Algeria.

Corresponding author: asma.allouche@univ-mascara.dz

Abstract: A theoretical study of the structural, electronic, and thermoelectric properties of full-
Heusler Mn2PtCo compound with Hg2CuTi and Cu2MnAl-type by using the first principles
density functional theory (DFT) calculations performed in the full potential linear augmented
plane wave (FP-LAPW) method as implemented in the WIEN2k code , The exchange and
correlation potential is treated approximations:GGA-PBE The total energy calculations show
that the investigated compound is energetically more stable in Cu2MnAl-type structure in the
Non magnetic (NM) phase than Hg2CuTi-type structure With regard to the Heusler Mn2PtCo
compound the results show, according to the electronic properties of these alloys, that they have
a semiconductor moreover these compounds are characterized by a very important value of the
factor of merit ( ZT) and the Seebeck coefficient (S), which make these compounds promising
candidates for thermoelectric applications.

Study of structural and electronic properties of ternary alloys
GaxTI1-xP (x = 0.25, 0.5 or 0.75)

TALEM Naima BOUMIA Lakhdar, MIHOUB Sofiane
Département de SM, Faculté des Sciences et de la Technologie,Université de Tissemsilt
Corresponding author: talemnaimal998@gmail.com

Abstract: In this work, we have studied the structural and electronic properties of ternary alloys
GaxTI11-xP using a Full-Potential Linear Muffin-Tin Orbital (FP-LMTO) method based on The
Density Functional Theory (DFT). For the exchange and correlation potential term, we have
studied the effects by using Local Density Approximation (LDA).
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First-principles study of the global stability of LaBa for Hydrogen
storage.

MISSOUM Khadidja MESKINE Said, MEHTOUGUI Nabila, BOUKORTT
Abdelkader

Physique, University of Mostaganem, Algeria.
Corresponding author: khadidja.missoum.etu@univ-mosta.dz

Abstract: Currently, the solid state storage option of hydrogen has become a future energy
carrier for electricity generation and storage. In this work, we study the structural properties of
the binary intermetallic compound LaBa in different structures, in order to obtain the lattice
optimization parameters and formation energy. We also investigate the thermodynamic and
mechanical stability of the above compound. The first-principals calculations are carried out
using the full-potential linearized augmented plane-wave (FP-LAPW) method as implemented
in the code WIEN2K.

Effect of concentration and salinity on the rheological behavior of a
drilling polymer

ABCHICHE Hacina HADDADI Walid, SAADA Nouara, BENZIA Fateh, SAIB Meriem

Laboratory for the valorisation and recycling of materials for sustainable development, Faculty of
Mechanical and Process Engineering, University of Science and Technology Houari Boumedienne,
Alger, Algeria.

Corresponding author: abchichehacina@yahoo.fr

Abstract: Oil drilling is part of the set of operations necessary to locate and extract from the

reservoir rock the hydrocarbons present in the subsoil. The success of a drilling operation is

ensured by several factors, including the choice of drilling fluids. The knowledge and control of

the rheological properties of these drilling fluids have a major impact on the success of the

drilling operation. The behavior of the drilling mud is directly related to the polymers used as

suspending agents or filtra reducers.The objective of this work is to study the rheological

behavior of a polymer (a polysaccharide, namely xanthan gum) used as drilling fluid. The study

of the effect of the concentration of xanthan gum (0.4%, 0.6% and 0.8%) on the rh S
behavior of water-polymer systems was studied as well as the effect of tempera Eeraﬁ(f saﬁlrfity- rede _Uarg,
(addition of kcl and nacl).The herschel-bulkley model is the most ade ] t@?o -destsibbithenational
rheofluidic behavior of this type of polysaccharide. For the water-based d ,ng i, ‘aheresutts) R enewable
show that the addition of xanthan gum and salt (nacl) increase the V1s0051ty ét (Wl% &anthanawe! Ener gies

note an apparent viscosity of 5.05 pa.s, while the apparent viscosity incr A58, 1. AR5 pag forT, 2()2 7 S
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Indentation hardness evaluation of ZrN coatings deposited with
HIPIMS technique

AZIBI Mourad SAOULA Nadia, BOUKHOUIDEM Khadidja
Division Milieux lonisés et Lasers, Centre de Développement des Technologies Avancées, Algeria
Corresponding author: mazibi@cdta.dz

Abstract: Nanocrystalline ZrN films were successfully deposited on AISI 316 stainless steel
substrates using high power impulse magnetron sputtering (HIPIMS) technique. The effect of
nitrogen flow rate (ranging from 2.8 to 6.8 sccm) was investigated on the structure, and
mechanical properties of the ZrN films. The results showed that the variation of nitrogen flow
rate significantly affect the film rugosity, preferred orientation and hardness.

It can be seen that the preferred orientation according to the plan (111) were observed for the
ZrN films deposited with a nitrogen flow rate of 5.3 Sccm. whereas for a nitrogen flow rate of
6.8, the preferred orientation has been changed in favor of the plan (200).

The ZrN films were very smooth with a roughness number ranging from 2.58 to 0.54 nm,
generally decreased with increasing nitrogen flow rate. It was found that the hardness of the
nanocrystalline ZrN films, ranging from 34.06 to 73.6 GPa, decreased by increasing the nitrogen
flow rate.
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Study of Si:C ratio of the electrochemical properties of
silicon/carbon based paste anode for Li ion batteries.

BOZETINE Isma CHERIET Abdelhak, YADDADENE Chafiaa, BOUDEFFAR
Fatima, KEFFOUS Aissa, Amar Manseri

Centre de Recherche en Technologie des Semiconducteurs pour I'Energétique, Alger, Algerie
Corresponding author: bozetineisma@yahoo.fr

Abstract: The aim of this work is to study the influence of the percentages of the components
of the conductive paste which constitutes the anode based on Silicon on the electrochemical
behavior of Li-ion batteries. The conductive pastes are composed of silicon as active material,
carbon as conductive agent and PVDF as binder. To realize our study, we elaborated two pastes,
one with a percentage of 65% of Si that we called PSil and the other with a percentage of 70%
called PSi2. The silicon powder as well as the carbon powder used were crushed in a ball mill
in order to obtain a micrometric size of the grains. Concerning the preparation of the pastes, we
mixed the constituents in a mortar in order to ensure their homogenization. The elaborated pastes
were deposited by the doctor blade technique on copper support. The characterization techniques
used in this study are: scanning electron microscopy (SEM), laser granulometry. The
electrochemical performances of the anodes were studied by cyclic voltammetry, galvanostatic
charge discharge and impedance spectroscopy. The observed SEM pictures confirm the obtaining
of powders with micrometric sizes ranging from a few hundred nanometers to a few microns.
The electrochemical galvanostatic measurements indicated that the electrode presents good
electrochemical performances in the voltage range of 0.1 to 2V, namely an initial discharge
capacity of about 2900 mA .h. g-1 for the PSil paste deposit and about 3300 mA. h. g-1 for PSi2.
So we can say that the anode realized with the higher percentage of Si gives better electrical
performances compared to the other one.

Structural properties of superconducting ceramics
Bi2Sr2CaCu208+d

SAM Chouaib TOUIL Ouafia, MOSBAH Mohamed-Faycel
Department of physics, Constantine1 University, Algeria.

Corresponding author: sam.chouaib8s@gmail.com e
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Theoretical investigation of rock-salt and zinc blende structures of
scandium carbide and yttrium carbide

Ferahtia SAMIA SAIB Salima

Laboratory of Materials Physics and its Applications, Physics Department, University of M'sila,
Algeria.

Corresponding author: samia.ferahtia@univ-msila.dz

Abstract: Transition metal carbides are metallic compounds with exceptional and many unique
physical properties, for instance, high hardness, high melting point, good thermal and electrical
conductivities, perfect corrosion resistance and outstanding thermal stability. Futhermore, they
also have attractive electronic, optical properties and are known as hard refractory materials.
Owing to these motivating properties, they are implicated in extensive technological applications
such machine buildings industry, nuclear and chemical manufacturing, which make them field
of both fundamental and experimental investigations. The primary purpose of this work is to
provide some additional information to the existing data on the physical properties of scc and yc
by using ab initio total energy calculations in the rocksalt and zinc blende structures. We try to
focus on the structural and electronic structure, elastic and thermodynamic properties. The
phonon dispersion curves and corresponding phonon density of states for the scc and yc are also
presented and discussed in detail. The phonon calculations have been used to determine the
dynamical stability of the studied compounds. We found that the fundamental ground state is the
nacl-like phase for scc and yc and the two compounds change from the nacl to the zb structure
at pressures of 24.67 gpa and 18.82 gpa respectively. The band structure, and density of states
(dos) shows that both materials exhibit metallic behaviour even in the bl or in the b3 phases.
The band gap calculation shows also that yc is relatively more ionic than scc. The mechanical
properties, incuding the elastic parameters, shear modulus, yong’s modulus, and poisson’s ratio
were calculated. The calculated debye temperatures of scc and yc in nacl phase were found to be
594.30 k and 446k respectively. Abinitio linear-response calculations are reported of the phonon
spectra and for both compounds in a rs at the normal-pressure and in a zinc-blende-type at
transition pressures (pt). Ideal stoichiometric bl crystals of scc and yc are predicted to be
dynamically stable.
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Structural, mechanical, electronic, and magnetic properties of
Pd2TiZ (Z = Al, Ga) full-Heusler compounds: a DFT-based first
principle investigation

BENICHOU Boucif BOUCHENAFA Halima, NABI Zakia, BOUABDALLAH Badra
Electronics Departement, Faculty of Technology, University of Chlef, Algeria.
Corresponding author: boucif_benichou@yahoo.fr

Abstract: Structural, elastic, and electronic properties as well the magnetism of Pd2TiAl and
Pd2TiGa ternary full-Heusler alloys have been systematically investigated using the full potential
linearized augmented-plane wave (FP-LAPW) method based on the density functional theory,
within the generalized gradient approximation (GGA). The obtained results for the lattice
parameters, bulk moduli, elastic constants, and spin magnetic moments agree well with the
available experimental and theoretical data. Furtheremore, the estimated elastic constants and
their derived elastic modulus of Pd2TiAl and Pd2TiGa indicate that they are mechanically stable
in an L21-type structure, ductile and anisotropic. We have also computed the Debye temperatures
from the average sound velocity and the melting temperature. An analysis of the electronic
properties, including the band structures and the densities of states, reveals that the herein studied
compounds exhibit metallic ferromagnetic behavior. In addition, the magnetic properties indicate
that the Ti atom is responsible for the large magnetic moments of the alloys under study.

Temperature dependence on optical characteristics of Ing ,Gag N/

Aly,GaggN quantum well diode lasers

BOUCHENAFA Halima BENICHOU Boucif
Laborarotry for Theoretical Physics and Material Physics, University of Chlef, Algeria.
Corresponding author: bouchenafa_halima@yahoo.fr

Abstract: In this work, we calculate optical gain for InyGa; _xN/Aly ;GaggN quantum well diode
lasers. Effects of temperature and carrier density are studied through the calcu ,' £ e

-

gain and transparency carrier density. The variation of peak gain on cay eﬂﬂens?g s also
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Structural, electronic and optical properties of the spinel oxide
SiZn204

KARKOUR Selma

Laboratory for Developing New Materials and Their Characterizations, Department of Physics,
Faculty of Science, University of Ferhat Abbas, Setif 1, Algeria

Corresponding author: selmakarkoursetif@gmail.com

Abstract: Density functional FP-LAPW method calculations were performed to explore the
structural, electronic, optical properties of newly synthesized compound TI2CdGeSe4. The
calculations were performed relativistically, including the spin-orbit coupling (SOC).The
computed equilibrium structural parameters are in excellent agreement with available
measurements. Our calculations using the Tran-Blaha modified Becke-Johnson and GGA-
PBEsol potential with the inclusion of SOC show that T12CdGeSe4 are direct bandgap
semiconductors. The inclusion of SOC is found to reduce the fundamental bandgap with TB-
mBJ from 1.123 to 0.981 eV and that with GGA-08 from 0.431 to 0.305 eV. The 1-decomposed
atom-projected densities of states were calculated to identify the contribution of each constituent
atom to the electronic states in the energy bands. The upper valence subband predominantly
comes from the Se-4p states, while the bottom of the conduction band mainly originates from
the Se-4p and Ge-4p states. The frequency-dependent linear optical parameters, viz., the complex
dielectric function, absorption coefficient, refractive index, reflectivity and energy-loss function,
were calculated for electromagnetic waves polarized parallel and perpendicular to the c-axis in a
wide energy window. An attempt was made to identify the microscopic origin of the peaks and
structures observed in the calculated optical spectra.

Physical and Optical Properties Studies of Perovskite
(CH3NH3PbBr3) based PeLEDs

KAAROUR Hadj Barkat SOUDINI Belabbas, ABID Hamza

Applied Material laboratory (AML) : Djillali Liabes University of Sidi Bel Abbes , Algeria .

Corresponding author: hadjbarkatkaarour@gmail.com

Abstract: The past few years have witnessed tremendous developments in LED lights.
Organometal halide perovskites have been regarded as promising materials for

-

applications with high efficiency such as solar cells, photodetectors, optlc " ‘ﬁﬁflers light - Oua,g/
emitting diodes (LEDs), and laser diodes. In 2014, the first high brightneg aﬁfl;ared difd {/isﬂﬂféat'Oﬂal
electroluminescence (EL) from solution processed perovskites materi uji/as SRR aka AR enewab'e
room temperature .This extraordinary feature, along with other umque decMé&P fnd R)pﬂ%gl Energies ,"'
properties represent perovskite materials as appropriate candidates for h ¥ t erfo%hce( )lapge K4 () 22 ,."",bé‘
area and low cost LEDs. In this work, a perovskite light-emitting diode (P . 'f;%ewas analysed - - j‘.’:';
using Silvaco Tcad.The simulation and their visual outputs have been dﬁ.s 'ﬁ{"e'e“—cf""‘—

performance of the device is checked as a function of perovskite, as the active layer. The result

4"'

[/!‘s

shows that the highest gloss can be achieved by a perovskite layer with a thickness in the range
of 5-20 nm. Moreover, the density of trap cases which indicates the quality of the active layer, is
considered one of the most important parameters of improving the efficiency of PeLEDs.



Study of the effect of copper residues on the productivity of simple
solar distillation in southeastern Algeria.

BELLILA Abdelkader LAIB Abdllatif

LABTHORP Laboratory, Faculty of Science, El Oued University, ALGERIA.
Corresponding author: kaderbellila3@gmail.com.

Abstract: A survey was conducted to find out how to improve the productivity of copper filings
reinforced solar stills. For this purpose, two fixed solar panels with the same tilt angle were used
and installed side by side in the same weather conditions in southeastern Algeria. The amount of
copper filings added was 50 g. The improvement in solar energy performance is still 29%.

Structural, Elastic, Electronics, and Magnetic Properties for
Quaternary Heusler CoFeTiSi Compound

SOFRANI Fatima BOUDIA Keltouma 2, KHELFAOUI Friha

1Département des Science de la Matiére , Faculté des Sciences et de la Technologie,
Universitaire El Wansharissi Tissemsilt

Corresponding author: sofranifatimal4@gmail.com

Abstract: The Heusler compound Quaternary CoFeTiSi is studied in this paper to present a
theoretical investigation into its structural, electronic, elastic, and magnetic properties. In the
WIENZ2k code, which is based on the density functional theory (DFT), the augmented plane wave
method (FP-LAPW), which uses the generalized gradient (GGA) approximation, was used to do
the calculations. The results are consistent with important theoretical computations. Our findings
indicate that this compound adheres to the (Slater-Pauling) Mtot = (ZT-24) uB rule and is a half-
metallic compound.
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Influence of Single-Phase PV Control On Three-Phase LV
Network

BOT Youcef YOUSFI Abdelkader, ALLALI Ahmed
Department of Technology, University DB of Khemis Miliana, Algeria
Corresponding author: y.bot@univ-dbkm.dz

Abstract: In order to meet the growing demand for electricity and improve the quality of service
and reduce pollution, the existing grid infrastructure must be developed in Smart Grid (SG),
flexible for interconnection with decentralized production. However, the integration of
decentralized generation into the electricity grid, especially the distribution network, poses
several technical problems This paper discusses the influence of adjusting the voltage of
integrated single-phase PV on the quality of the voltage of the three-phase network, in particular
the Line Voltage Unbalance Factor (LVUF). The degradation of the LVUF, is one of the
problems to be avoided in three phase electrical networks. A simulation study is carried out on a
three-phase LV network when single-phase domestic photovoltaic systems equipped with a
voltage controller are connected to the LV network. The results of simulations showing that there
is a deterioration of the LVUF caused by the significant difference between the RMS values of
the voltages of the three phases.

Study of the effect of copper residues on the productivity of simple
solar distillation in southeastern Algeria

BELLILA Abdelkader
LABTHORP Laboratory, Faculty of Science, El Oued University, ALGERIA
Corresponding author: kaderbellila3@gmail.com

Abstract: A survey was conducted to find out how to improve the productivity of solar stills
reinforced with iron filings. For this purpose, Two solar fixed solar stills with the same angle of
inclination and mounted side by side in the same weather conditions were used in southeast
Algeria (El Oued City). The amount of iron filings added was 100 g. The improvement in the
performance of the solar still was 21.95%.
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Effect of thermal heating rate on the crystallization Kinetics
parameters of Zinc Sodium Phosphate glass.

RAMDANI Halima BOURZEG YousfIslem, KHARROUBI Mohamed, SAHNOUNE
Foudil

Physics Departement, Ziane Achour University , Djelfa.
Corresponding author: amdanihalima96@gmail.com

Abstract: The diversity of use of phosphate glass as suitable material for solid laser, applications
biomaterials, battery materials, conductor ionic led to the intensity of its study. The aim of the
present work is to investigate the crystallization kinetics in sodium zinc phosphate Na2ZnP207
(NZPO) glass which was synthesized by melt quenching method, using differential thermal
analysis (DTA). The DTA results showed that the peak of crystallization process was in the range
of 692-731K. In order to compare the activation energy values of phosphate glass with other
glasses, the activation energy has been calculated through the non-isothermal method and the
obtained value was 77,63 KJ.mol-1. The growth morphology parameter m is close to 3. The
calculated local Avrami exponent increases with increasing of crystallization fraction for all
heating rates. In the area of 0.1 < X < 0.4; the value of n(X) is close to 3, which means that a
three-dimensional growth of crystals with bulk nucleation and interface reaction from a constant
number of nuclei. Bulk nucleation and interface reaction with varying number of nuclei when X
>0.,6.
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Cal-xLaxFeO3 (0.3<x<0.6), a potential material for cathode
applications in SOFC.

GUIA Djamel Eddine MAHBOUB Mohammed Sadok , BEN ALI Ouarda, ZEROUAL
Soria, RIHIA Ghani, BOULAHBEL Hani, MIMOUNI Mourad, GHOUGALI Mebrouk,
BEGGAS

Physics Departement, EI-Oued University, ALGERIA.
Corresponding author: guia-djameleddine@univ-eloued.dz

Abstract: Meeting global energy needs in a sustainable way is one of the biggest challenges
facing humanity in the 21st century. The difficulty of this method is to face the actual poverty
respecting the capacity of the future generations to face their lack. Therefore, our focus in this
work will be on the Solid Oxide Fuel Cell (SOFC) because of its high efficiency, long-term
stability, fuel stability, low emissions, and low cost. We have investigated the crystal structure
of perovskite [Ca)] _(1-x) [La)] _xFeO_3 (0.3=x<0.6) compounds. Multiferroic nanopowder
was synthesized via Sol-gel method with nitrates technique. The structure was confirmed by X-
ray powder diffraction (XRPD) and determined using Rietveld refinement indicated that the
samples were single phase and crystallized in an orthorhombic system (space group, Pbnm
no.62). The effect of introducing Ca into the orthorhombic lattice resulting in a very slight
increase in the lattice parameters. Both cell volume and grain size as estimated from X-ray
diffraction increase from 233.17 to 241.34 A3 respectively as the La continent increased from
30% to 60%. The slight increase in cell volume can be correlated with two phenomena, the first
one is the increase in Fe4+ continent as the size of Fe4+ ion is smaller than the Fe3+ ion (0.585
vs. 0.645 A). The second one is attributed to the size mismatch between Ca2+ (R_( [Ca] A(2+)

)=1.14 A) and La3+ (R_( [La] A(3+))=1.36 A) ions in these compounds.

An application MATLAB for Standard and modified Judd-Ofelt
theories analysis from Pr3+ absorption and emission spectra

MIHI Sana SOLTANI Mohamed Toufik, WONDRACZEK Lothar

Photonic physics and multifunctional nanomaterials laboratory, University of Mohamed Khider
Biskra, Algeria.

Corresponding author: sm2210730@gmail.com
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for better quantum efficiency. The program is easy to use and does
knowledge in the domain of study. The program was tested on luminesce
glass: 69.75Sb203-20W03-10Na02:0.25Pr3+ in order to identify their ro
of optoelectronic devices. We want to provide academic researchers with this theos
they can perform calculations more quickly, easily, and accurately.




Optical and electrical conductivity of Li:NiO films deposited by
spray pyrolysis.

LAIB Abdellatif BENHAOUA Atman, BELLILA Abdelkader

College of Exact sciences, Department of Physics, University of El Oued, Algeria.

Corresponding author: abdellatif-laib@univ-eloued.dz

Abstract: Nickel oxide is an excellent competitor in many modern technological applications
such as smart windows and solar cells. Hence, NiO thin films with different concentrations of Li
doping were made by an easy and low-cost technique called chemical spray pyrolysis. This
research included some physical investigations of pure and Li-doped NiO thin films. In this
study, we will be interested in determining the optical and electrical conductivity using UV
spectroscopy technique in each sample because these parameters have a major role in increasing
the efficiency in technological uses such as solar cells. The results showed that there is an effect
of lithium doping, through the change of conductivity values when the doping increases.

Dimensioning and realization of an LTCC multilayer capacitor for
energy conversion

ADDA BENATTIA Tekkouk MELATI Rabia , BENZIDANE MOHAMMED Ridha
Departement of physics, University of Mostaganem, Algeria
Corresponding author: tekkouk.addabenattia@univ-mosta.dz

Abstract: In this presentation, we present the sizing as well as the thermal and electrostatic
modeling of a low temperature cofired ceramic multilayer capacitor (LTCC) to insert it in a Buck
converter. We also present the different stages of the realization of the LTCC capacitor, such as
the pre-cutting of dielectric material that we will use by the laser machine of small squares of 1.5
cm?2, in the second stage we put the conductive tab (Silver Ink - ESL 9916) on both sides of
dielectric (LTCC-ESL41020). The next step is the assembly of the layers into a single component
which will go through thermo-compression following a well-defined thermal cycle. The final
step is the characterization of this capacitor by an impedance analyzer type HP4191A. The results
obtained show that the behavior of this component is capacitor, whose resonance frequency is
26. 2Mhz and an equlvalent resistance ESR =9.2Q, and an equivalent inductance ESL = e

-

resistance, and small ripples of the output voltage. The results obtaine aifer wp}@t,t@ys @F?Renewable‘
satlsfactory and encouraging, with a 92% reductlon in volume. To Vahdaie”t‘he Mylt(gqt; operation Ene rgies '.:

electric potential, electric field and electric current density.



Ab-initio study for the elastic stability, structural and electronic
properties of Rh2CuGe full Heusler alloy.

ABBES El Habib ABBASSA Hamza, BOUHAMOU Imen

Département de Physique, Faculté des Sciences Exactes et de I'Informatique, Université de
Abdelhamid Ibn Badis de Mostaganem, Algérie.

Corresponding author: habib.abbes.etu@univ-mosta.dz

Abstract: First-principles calculations based on density functional theory (DFT) using the
Wien2k code code with the self-consistent full potential linearized augmented plane wave (FP-
LAPW) method are used to calculate the structural, electronic and elastic properties of the
Rh2CuGe full Heusler alloy . In this work, for the exchange-correlation energy, the generalized
gradient approximation (GGA) functional is used. Calculation of structural properties of
Rh2CuGe full-Heusler alloy shows that the L21 phase makes the ground state, this alloy was
found to be more stable in the non-magnetic phase in this structure at equilibrium lattice constant
a= 6.000 A. The band structures and the density of states curves are presented for the alloy
intended to interpret the electronic stabilities of Rh2CuGe Heusler compounds in the L21 phase,
which revealed the metallic character of this alloy. The mechanical stabilities of the Rh2CuGe
compound have been analyzed according to the elastic constants; it is obvious that, from our
values taken from the Mehl model satisfy the stability criteria of a cubic material, indicating that
the Rh2CuGe alloy is mechanically stable.

Ab-initio study of Skutterudite compounds, for thermoelectric
application

GARADI Fatima HALIT Mohemed, HANIFI Mebarki
Materials Sciences, University Amar Telidji Laghouat, Algeria.
Corresponding author: f.garadi@lagh-univ.dz

Abstract: Thermoelectricity is currently experiencing a strong resurgence of interest as a
possible source of clean energy, as waste heat sources are abundant; but large-scale applications
will only be feasible through optimization of materials and modules. This search for new

generic formula MX3 (with M a transition metal and X a pnictogen), in \x%wlMaalﬁewyfatqmd Energies ,-:

is introduced to form a ternary skutterudite RM4X12 (with R is a {%earth)OTEhls‘ &lihg 7()22 )

promotes the modification of electrical conductivity and thermal con ctﬁa;y allowing an __..-*~ 9*;.
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increase in the power factor ZT.

The skutterudites materials for thermoelectric applications and the study of their physical
properties, using a first principle ab-initio method based on density functional theory (DFT).



One-step Electrosynthesis of Cuprous Oxide-Sodium Dodecyl
Sulfate Cu20O-SDS as Electrode Materials for Super- Capacitors
application

BOUALLAG Sihem ZABAT Mokhtar, MOUGARI Ahmed, BELYADI Adel

Laboratory of Coatings, Materials and Environment, M’hamed Bougara University,Boumerdes,
Algeria.

Corresponding author: S.bouallegue@univ-boumerdes.dz

Abstract: In the present work, cuprous oxide-sodium dodecyl sulfate (Cu20-SDS) films were
in situ elaborated on an indium-doped tin oxide (ITO) glass substrate, using the potentiostatic
electrodeposition method. The electrolytic solution consisted of an aqueous solution of CuSO4
(0.05 M) containing a small amount of sodium dodecyl sulphate surfactant (few mM of SDS).
The deposition potential was fixed at -0.6 V vs. SCE. . In addition to the in situ electrochemical
characterization, by using cyclic voltammetry carried out in an adequate potential window, in the
aqueous electrolyte of KOH at different scanning rates, and by chronoamperometry under an
appropriate potential, which allowed us to verify the existence of the deposit at the surface of the
substrate, these deposits were also studied by the use of UV-Vis spectrophotometry, and Fourier
Transform Infrared (FTIR) spectroscopy. FTIR spectra of Cu20 show a characteristic band at
631 cm-1 , which belongs to the vibrational mode of Cu—O in the Cu20 phase at—-0.6 V vs. SCE
[1]. The optical properties of Cu20 films reveal high optical transmission (>80%) in the visible
light region. The optical energy bandgap was found to be 2.1 eV, which is in good agreement
with values reported for Cu20 films by other authors [2,3], this value decreases to 1.7 eV when
adding few mMs of SDS to the electrolyte. The work carried out is clearly justified by the fact
that the binary composites possess better electrochemical capacities compared to the individual
components when they are used in energy storage devices. The specific capacitance calculated
by cyclic voltammetry (CV) under 100 mv.s-1 scan rate gives 1.8 mF/cm2 for ITO/Cu20, which
rises to 2.6 mF/cm?2 for the ITO/Cu20 —SDS binary composite film.

Study of the electronic, mechanical stability of compounds based
on alkali and alkaline-earth metals

BANZAIDI Ikram

Abbes, Algeria

1st !nunat:onal
/ Coference on Renewable

Abstract: The objective of this work is to study the electronic, mecha mai p%ﬁéft‘lé‘s' of ‘ﬁ%@ Energies

and SrC compounds. First-principles calculations have been performed \ ﬁgg thQEltdl'ieC)W Ve .2 )’ 7,.-""03"
pseudo potential approach within the density functional theory (DFT) I 'la'éla(;ptted in- -the- - o eg _'*-' 27
Quantum- ESPRESSO package. The exchange correlation term was treated using nerghfea' .
gradient approximation of Perdew, Burke and Ernzerhof (PBE-GGA). The results show that the
SrC is a half-metallic ferromagnetic in this B1 phase, whereas RbC is a semiconductor and takes

the anti-ferromagnetic state. The calculated elastic constants satisfy the mechanical stability

Corresponding author: ikrambenzaidi8@gmail.com

conditions.



Production of carbon nanofiber on supported metal catalysts
GOUDJIL Sarra BENAMAR Aicha, AZAZ Mohamed, GOUDJIL Sabrina
Higher Normal School of Constantine-Faculty of Chemistr, Algeria.

Corresponding author: sarragoudjil4d6@gmail.com

Abstract: The catalytic decomposition of methane (CDM) is a simple reaction that
simultaneously produces pure hydrogen (H2) and full or empty carbon nanofibers (CNFs) with
near-zero Cox (x=1,2) emissions. Ni/Z and Ni/M materials (Z=H-ZSM-5, M=MCM-41) are

effective catalysts for this reaction.

In this work, we prepared mixed supports by mixing the two structures Z and M at different mass
proportions (xZyM, x = % by weight of Z, y = % by weight of M = 100-x) and showed that these
mixed carriers are better Ni carriers (Ni: 50 wt%) than separate Z and M for methane cracking
reaction at 620°C. An optimization is observed for the 50% Z and 50% M mixture. It emerges
from the XRD spectra of the fresh reduced catalysts that the average size of the nickel particles
of the Ni1/50Z50M catalyst promotes the cracking of methane.

Powder X-ray diffraction analysis of the 50% Ni/50Z50M sample coked for 4 h of reaction shows
the characteristic line of graphite carbon. The carbon nanofilaments quality obtained in CDM
tests was determined using structural (XRD), Morphological appearance was performed by
transmission electron microscopy (TEM)

A theoretical study to feed the requirements of a farm and a house
in an isolated area by PV solar panels in the region of Ouargla

DJEMOUI Kheira SOUDANI Mouhamed El bar

Department of physics,University Kasdi Merbah Ouargla, Algeria
Corresponding author: djemouikheira33@email.com

Abstract: Due to the location of most of the farms in remote areas that do not have an electric
power grid, which creates a problem for farmers, and given the high cost of fossil fuels-

-

to isolated areas easily. In this work, we conducted a theoretical study t . fg%d @5 fg&;},meglgrll‘[% en ewable
of a farm and a house in an isolated area by PV solar panels in the region & Omgg];a,—, wheretheE e rgies /
region of Quargla is located w1th1n the solar belt, the intensity of o% radl@lé)p 1% 26,50 2022 ) v

for this project is the 48 V system, the number of solar panels 20, and the number of batteries 20,
where the efficiency of the solar panels reached 19.5% on July 20.



Numerical study of heat transfer by mixed convection in a
ventilatedcavity filled with hybrid nano-fluid

KHALFALLAH Fares BENDERRADJI Razik, BRAHIMI Meryem, AOUACHE Elhadj
Department of Physics, University of M'sila, Algeria.
Corresponding author: fares.khalfallah@univ-msila.dz

Abstract: In this work, we carried out a numerical study of the stationary laminar flow by mixed
convection in a ventilated two-dimensional cavity containing a cold cylinder in the center of the
latter. The cavity is filled with different hybrid nano-fluids, (Water/Ag-TiO2) and
(Water/A1203-Ti02)). The cavity containing two gates (Orifices) of entry and exit of the flow,
for a Reynolds number (Re) fixed so that the Richardson number takes the values: Ri = 0.1, 1,
10 and 100, and a volume fraction of the nanoparticles comprised between (0% and 8%). The
square cavity is heated isothermally by the surface of the lower wall by a heat source (The source
is to maintain the lower wall at constant temperature), the other walls are maintained adiabatic.
The equations, which govern the flow, have been solved numerically using the finite volume
method. The results obtained show that the heat transfer increases with the increase in the volume
fraction and the Richardson number. Thus the heat transfer rate (Nu) increases with the increase
in Ri.

Computational Materials Science In Catalysts And Applications
DEHBI Atallah BENCHKH Imene

University Center Nour Bachir, EI-Bayadh, Algeria

Corresponding author: dehbi.atallah@yahoo.com

Abstract: This work focuses on a computational study on the mechanisms of oxidation of
alcohols by hydrogen peroxide with the use of Fe-ZSM-5 as a catalyst. These molecular
modeling methods allow us to visualize physics at work. The phenomenon of oxidation of the
substrate by the MFI type zeolites (M-ZSM-5) takes place at the nanoscale, it is impossible for
the chemists to observe the steps of the phenomenon. Numerical Simulations thus offers a better
understanding of the catalytic phenomenon (adsorption oxidation desorption ...). In additi

(intermediates and transitions), the frequencies of the modes of vibration ngl"t?le Vqrsl?trl crna t:ona ,
energy. They offer a very effective theoretical tool for practical applic 'tlgﬁls, @098?}9318 %Ih Renewa bl e
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Morphology, spectroscopy and photoluminrscence properties of
neodymium-coated silicon nanostructures

MEFOUED Amine MAHMOUDI Bedra, BENREKAA Nasser, MENARI Hamid,
MEZGHICHE Saleh, MANSERI Amar, BRIK Afaf, TIOUR Faiza, Moustafa DEBBAB

Centre de Recherche en Technologie des Semi-conducteurs pour 'Energétique (CRTSE), Algiers,
Algeria

Corresponding author: amefoued@hotmail.com

Abstract: We report the morphology, spectroscopic and photoluminescence properties of
thermally evaporated rare earth neodymium oxide (Nd203) thin films on silicon nanostructures
(Si-ns) for photovoltaic applications. The aim of adding an upconversion Nd203 layer is to
improve the efficiency of the devices by collecting the extra photons lost when using only silicon.
Si-ns were prepared by the growth of silicon nitride (SiN) thin films on a silicon wafer using
plasma enhanced chemical vapour deposition (PECVD) technique. The precursors inside
PECVD chambre are ammonia (NH3) and silane (SiH4). Gas ratio R=NH3/SiH4 was varied
between 2 and 5 to obtain different stoichiometries and Si amounts in the SiN layers. Two sets
of samples were analysed. The first set comprised samples prepared with gas ratios R=2.5, 3, 4
and 5 were annealed at 900°C for 15 minutes. For the second set, R was 2 and 4 with samples
annealed at 1100°C for 2 hours. Both sets are thermally treated in nitrogen ambient.
Nanocrystalline formation and layers thickness were assessed by scanning electron microscopy
(SEM). The presence of Nd203, Si, oxygen (O) and phosphorus (P) was confirmed by secondary
ion mass spectrometry (SIMS) indicating also a good post-annealing depth-diffusion of P in the
Si bulk and the formation of the p-n junction. Moreover, X-ray diffraction (XRD) was employed
to determine existing Nd203, SiN and Si phases in the bilayers. Using XRD data, we estimated
Si crystallite size to be 6.82 nm. Clear Nd-related room-temperature photoluminescence (PL)
emissions were observed for all samples whatever the excitation wavelength. The most intense
PL signal at 1083 nm associated with the 4F3/2 — 4I11/2 intra-4f transition is related to Nd3+
ion and belonged to a sample prepared at R=4 and annealed at 1100°C for 2 hours.

Characterization of cordierite/mullite composites prepared by sol-
gel technique

KEZIZ Ahcen HERAIZ Meand, SAHNOUNE Foduil

¥ ‘\o"f;ale Supeneure de O ‘;’Qla v
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Abstract: Ceramic composites were produced using a sol-gel technique. ar@mMéif eokaisite (w3 Energies 7
wt.%) were added to the mullite, and the calcined gels were sintered at 14 Q‘@for IQCT helphase . 2()2 7
composition and sample morphology were evaluated via X-ray diffraction i
electron microscopy analysis. The sintering parameters in terms of bulk and ap en?ﬁjé_n_ 11 _i.(_a_'
were determined. the thermal expansion coefficient (TEC) and mechanical properties were also

Department of Physics, /Physics and Chemistry of Materials Laboratory University of
Algeria
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evaluated. The sintering parameters in terms of apparent and bulk densty were calculated.



Synthesis of graphene from graphite rods recycled from electrical
storage devices -Microwave treatment effect

BOURICHE Sabrina MAKHLOUF Mourad, KADARI Mohamed, BENMAAMAR
Zoubir

Department of process engineering, Energy and nanotechnology processes laboratory ex
FUNDPA, University of Blida 1, Algeria

Corresponding author: sabrinabouriche740@gmail.com

Abstract: . Despite their use, batteries cause a significant environmental risk due to the toxicity
of certain of its components. Future generations' access to battery production is threatened by the
usage of materials derived from non-renewable resources. Recycling, however, allows us to
control this now.

The synthesis of graphene in both high quality and quantity via economic ways is highly
desirable and meaningful for practical applications. In this study, we present a simple and low-
cost method for producing graphene. Here, graphite is recycled from storage devices which
electrochemically exfoliated as part of the production process. We employed sulfuric acid and
water as the electrolyte. The graphene obtain had undergone treatment microwave to re-exfoliate
it to obtain more pure graphene (GE-MW). SEM analysis shows that as prepared graphene has
homogenise structure microscopy and large intact GE and GE-MW sheets entangled on top of
each other. Raman analysis shows the existence of D and G bands confirms the formation of
graphene with fewer defects and crystalline structure.
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Smart membrane absorbing electromagnetic waves based on
polyvinyl chloride/graphene composites

BOURICHE Sabrina  MAKHLOUF Mourad, KADARI Mohamed , BAKLI Hind,
HAMOUMI Yacine, BENAICHA Bouabdellah, TAIBI Aicha, BENMAAMAR Zoubir

Department of process engineering, Energy and nanotechnology processes laboratory ex
FUNDPA, University of Blida 1, Algeria

Corresponding author: sabrinabouriche740@gmail.com

Abstract: The rapid proliferation and intensive use of electronic devices have led to an increase
in electronic pollution, such as electronic noise, electromagnetic interference (EMI), and
radiofrequency interference (RFI), which cause malfunctions of electronic devices. The
emergence of efficient EMI shielding materials are necessary for EMI and and they should be
durable, lightweight, and cost-effective. Graphene (G) and its composites can serve as better
shielding materials against these interferences due to their lightweight and high corrosion
resistance. Researchers are still grappling with the need for flexible and scalable smart composite
materials to prevent radioactive pollution from electronic devices. The inclusion of next-
generation graphene (G) conductive fillers loaded with polyvinyl chloride (PVC) /graphene is
the main interest of this study. Due to the absorption-dominated shielding process, the composite
has an extraordinarily low percolation threshold and a high shielding efficiency (SE) against
electromagnetic interference (EMI).The distribution and dispersion patterns of graphene
particles in the matrix phase were validated by SEM electron micrographs. The composite, which
contains just 40% graphene by weight, has an EMI SE value of 26 dB in the frequency range of
10 to 15 GHz and is only 2 mm thick.In this case, we believe that promoting a scalable and
industrially viable G/PVC composite, which is a novel and strong candidate in the burgeoning
field of high-stress electromagnetic shielding applications in the future, is the best option.
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Study of the structural, electronic properties of AIP, BP
compounds and their Al1-xBxP alloy

BOUBENDIRA Khaled TOUAM Selma, Hocine Meradji, Sebti Ghemid

Faculty of Sciences and Technology, Department of Material Sciences, Souk Ahras University,
Algeria,

Corresponding author: k.boubendira@univ-soukahras.dz

Abstract: In this work, we present a theoretical study of the structural and electronic properties
of AIP, BP compounds and their Al1-xBxP alloy, using the augmented and linearized plane wave
method (FP-LAPW) based on the theory formalism functional density (DFT). In this approach,
the approximation (WC-GGA) was used for the treatment of the exchange and correlation
potential. Regarding electronic properties, the EV-GGA approximation was also used. The
properties of the ground state such as: the lattice parameter (a), the compressibility modulus (B)
have been determined. The band structure of these materials was also obtained. The effect of the
composition on the crystalline parameter, compressibility modulus and energy gap was studied
for the Al1-xBxP alloy. The physical origin of the 'bowing' parameter in the case of the energy
gap was obtained using the Zunger approach. The results are discussed and compared with other
theoretical and experimental results. Reasonable agreement was observed.

Forced convection heat transfer in triangular corrugated
backward facing step with nanofluid

BOUCHAKER Hana BENCHABI Rahima, HEGUHOUG Karima

LEAP Laboratory, Department of Mechanical Engineering, University of Freres Mentouri-
Constantine 1, Algeria

Corresponding author: hana.bouchaker@student.umc.edu.dz

Abstract: In order to reduce industries’ costs, heat transfer improvement was the issue of many
scientists to minimize energy loss and get performant installations by different technics, one of
these technics, is the use of nanofluids in cooling. Forced convection of nanofluid in a backward
facing step combined with a trlangular corrugated wall was carried out in th1s
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validated by experimental research. Streamlines, isotherms, velocity @fl}es (RPaperatuse; ()9 ) a‘
Nusselt number, friction factor, and PEC factor for a Reynolds number ( Q0 g]%e<20 000) are __...-~ ;s:'b,;
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presented. The results indicate that the SiO2-Ethylene Glycol provides a

improvement in heat transfer than Distilled water as a base fluid.



Critical buckling loads of SWCNT under longitudinal magnetic
field embedded in Kerr’s foundation using NL-EBT

BOUCHAREB Mohammed Lamine SEMMAH Abdelwahed1, BENZAIR Abdenour1,
BENMANSOUR Leila Djazia

Laboratory of Modeling and Simulation Multi-Scale : Depatemnt of Materials and Devioppement
Durable, University of Sidi Bel Abbés, Algeria.

Corresponding author: laminebouchareb95@gmail.com

Abstract: This work presents an analysis of critical buckling loads of a single-walled carbon
nanotube (SWCNT) embedded in Kerr’s medium under a longitudinal magnetic field using the
non-local Euler-Bernoulli model (NL-EBT). Assume that a chemical bond between the SWCNT's
and the elastic medium is formed. The elastic matrix is described by Kerr model, which takes
into account the normal pressure and the transverse shear strain. Using the nonlocal elastic theory
and considering the Lorentz magnetic force obtained from Maxwell relations, the equation of
motion for the critical buckling load of SWCNT under a longitudinal magnetic field is derived.
the effects of the magnetic field, the non-local parameter, the parameter of the elastic medium,
and the aspect ratio of the length to the diameter of CNT are being investigated and discussed.
The findings reported in this paper can help researchers and designers develop nanodevices that
incorporate mechanical design considerations on CNT.

Modeling of a temperature sensorbasedon plasmonic structures
DELLOUM Amira

University Dijillali Liabes of Sidi Bel Abbes, Algeria.

Corresponding author: amiradelloum28@gmail.com

Abstract: In this paper, plasmonic SENSOR based on metal—-insulator-metal waveguides are
proposedand the designed structures are investigated numerically using finite-difference time-
domain method. Sensor's transmission spectrum shows an acceptable transmittance. Rectangular
adjunctions have been added to the sensor structures to improve their transmissionspectrum.
These improved structures consist of air as the insulator and silver as the metal. The

relativepermittivity of metal has been described via the Drude, Drude-Lorentz.
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Study & improvement of the buildings thermal insulation for
better energy efficiency: Ouargla region

AYACHE Khireddine BEN MENIN Djamal
Sience applied Department ,Zian Achour Djelfa university,Algreia
Corresponding author: ayache.khireddine@gmail.com

Abstract: One of the qualities of the desert regions in Algeria is hot climate and the long summer
period, which results hug consumption of energy in buildings, which in turn has negative aspects
in the energy and economic side of the consumer, because of that humans since ancient times
created the thermal insulation in their living buildings .

In our research we talked about the thermal insulation of buildings, where we showed the types
of insulation and the types of insulating materials, and we also touched on experiences in the
city of Ouargla, where was there an application of some types of insulation, which was followed
by a simulation on the TRNSY'S program

Study of the structural, electronic and optique properties of the
perovskite LiTaO3 with the rhomboedric structure

TEMMAR Fatma KHALFAOUI Frayha, BENMEDDAH Nabila
Departement of phsics, University of Saida, Algeria.
Corresponding author: temmar_f@yahoo.fr

Abstract: First principles calculations are performed using the fp-lapw method, implemented in
the wien2k code based on the dft. The method was applied to study the structural, electronic,
optic and thermoelectic propertis of the perovskite litao3 with the rhomboedric structure. The
lattice parameter optimisation, the compressibility modulus b and its derivatives b' are computed
by the generalised gradient approximation of perdiew burke-enzerhof (96), pbeso-gga (2008),
and the density approximation of local spin (lda) . The material shows the paramagnetic character
and the value of the lattice parameter is in good agreement with the experiment . Band structure
and state density analysis show that litao3 is a semiconductor with direct gap along the directis
v equal to 3.75 ev, which is shown by the opical gap equal to almost 3.8 ev.
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Piezoelectric effect in strained IlI-nitride alloys

BENBEDRA Abdesamed MESKINE Said, ABBASSA Hamza, BOUKORTT
Abdelkader

Laboratoire d’Elaboration et Caractérisation Physico Mécanique et Métallurgique des Matériaux
(ECP3M), Université Abdelhamid Ibn Badis, Mostaganem. Algérie

Corresponding author: abdesamed.benbedra@gmail.com

Abstract: IIl-nitride alloys have emerged as attractive candidates for piezoelectric applications
due to their efficient electromechanical conversion. We show in this communication that a
promising avenue to enhance this conversion is by tuning the chemical composition of the
alloyed compounds. In particular, we investigate the influence of alloy compositions x and y on
the piezoelectric polarization of the ternary alloys AlxGal-xN and InxGal-xN and the quaternary
alloy AlxInyGal-x-yN. The alloys studied here are lattice-matched to underlying substrates in
order to generate the applied biaxial strain and hence giving rise to piezoelectricity in these
systems. It is found that the piezoelectric polarization of AIGaN and InGaN increases nonlinearly
with the Al and In content x, as it deviates from the linear behavior predicted by Vegard’s law.
The polarization of AlInGaN is also nonlinear and quite large (larger than that of AlGaN and
InGaN), which is desirable for the development of electronic devices, such as high electron
mobility transistors. The simulation is performed by the WIEN2k code in the context of density
functional theory (DFT). The electric polarization is calculated with the Berry phase approach
using the BerryPI implementation of this method as available in WIEN2k.
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High-k material gate effect on power consumption, and reliability
enhancement of ultra-thin- DG-FinFET transistor for RF
applications

BOURAHLA Nassima BOUDJENANE Fatima Zohra
ECP3M Laboratory, University of Abdelhamid Ibn Badis, Mostaganem, Algeria.
Corresponding author: nassoum0487 @gmail.com

Abstract: FinFET transistors are currently being developed in various research centers (Intel,
Global Foundries, Samsung, IBM, and TSMC), and most of these companies have shared
fabrication details for 10 nm and 7 nm-node technology [1-2]. Several companies had the goal
of improved performance, which was regarded as one of the most important steps toward
continuing the downscaling to 4-nm in 2025 [3-4-5]. In this work, The 5nm-DG-FinFET
technology is investigated with high-k gate dielectric material TiO2 using 3D-TCAD-SILVACO
tools. The significance of high-frequency RF performance parameters includes parasitic
capacitances: gate-to-drain (Cgd), gate-to-source (Cgs), and cut-off frequency (ft), maximum
frequency (fmax) were compared of the proposed devices DG-FinFET and SG-FD-SOI-
MOSFET for examining its reliability. The results showed that using TiO2 (k = 85) as gate
dielectric material produces better performance and excellent RF characteristics. It discovered
that the proposed device is the most compatible for improving device efficiency (reliability,
lower power consumption, and faster circuit) for the future of nanoscale devices due to the using
of the high-k gate material TiO2, as well as a shorter gate (Lg= 5 nm). Additionally, it is
concluded that the ultra-short DG-FinFET provides an improved RF performance than the SG-
FD-SOI-MOSFET, and the parasitic capacitances that deteriorate the performance of the device
at high frequency are significantly reduced compared to the SG-FD-SOI-MOSFET. Also, the
cut-off frequency (ft) and maximum oscillator frequency (fmax) are significantly enhanced,
which making DG-FinFET a suitable candidate for manufacturing process of RF applications
and for the amplification purpose.

1. A, Mostak, I, Shafiqul, et AL Mamun, SM Mostafa.. Numerical simulation of the electrical characteristics

of nanoscale TG N-FinFET with the variation of gate dielectric materials. International Journal of
Semiconductor science & Technology , 11(10), 1-10, (2021).
2. E. Sicard.: Introducing 7-nm FinFET technology in Microwind, www.microwind.org, (2017).
3. N. Boukortt, B. Hadri, S. Patan¢, A. Caddemi, and G. Crupi.: Investigation on TG n-FinFET parameters by varying channel
doping concentration and gate length, Silicon, 9 (6), 885-893, (2017).
4. N. Bourahla, B. Hadri, A. Bourahla.: Impact of Channel Doping Concentration on the Performance Characteristics and the
Reliability of Ultra-Thin Double Gate DG-FinFET Compared with Nano-Single Gate FD-SOI-MOSFET by Using T

Silvaco Tool. Silicon, 14 (7), 3477-3491, (2022), https:/doi.org/10.1007/s12633-021-01121-4. l;;'s'{;pemeure ae o'~-
5. A.lLazzaz, K. Bousbahi, and Mustapha Ghamnia. : Optimized mathematical model of experimental
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Simulation of Electronic Properties of Materials using Quantum
Espresso: Application to Silicon and Functionalized Graphene.

ZIANI Faten BOUDIAR Abid, BEN DIFALLAH Habala

Applied and Theoretical Physics Laboratory: Departement of Materials science, Larbi Tebessi
University, Tebessa, Algeria.

Corresponding author: faten.ziani@univ-tebessa.dz

Abstract: In this study, we use density functional theory (DFT) with Quantum espresso package
to perform several calculations. Our work focuses on studying the electronic properties of some
materials and molecules. For example, we will consider the calculation of bound length and
energy absorption of hydrogen. We will also calculate the electronic properties of silicon bulk
(Si) and graphene monolayer. We predict the band structure of graphene synthesized by
absorbing group IV atoms, such as oxygen, which form covalent bond with graphene and form
shape a buckled structure.

AB-initio calculations of structural, electronic, elastic and
thermodynamics properties of Rh2CuGe full-Heusler alloy

BOUHAMOU Imen ABBASSA Hamza, ABBES Charef, ABBES EI Habib

Laboratoire d’Elaboration et Caractérisation Physico Mécanique et Métallurgique des Matériaux
(ECP3M), Département Génie Electrique, Faculté des sciences et de la Technologie, Université
Abdelhamid Ibn Badis Mostaganem, Algérie.

Corresponding author: imen.bouhamou.etu@univ-mosta.dz

Abstract: The study of the fundamental properties of the Rh2CuGe full-Heusler alloy is
predicated on the examination of the structural and electronic properties of this compound. Our
calculations were performed with the ab initio code Wien2k [1], using the self-consistent full
potential linearized augmented plane (FP-LAPW) method [2], based on the density functional
theory (DFT) [3], with the generalized gradient approximation(GGA) to determine the
equilibrium properties, the electronic properties, elastic constants and thermodynamic properties
of this compound. The analysis of structural properties shows that the cubic structure L21 (SG:
225) makes the ground state of Rh2CuGe full-Heusler alloy, the study was carried out in both

ferromagnetic (FM) and non-magnetic (NM) phases, this compound was found to be more stable

" 1st !nunat:onal
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Electronic, thermo-elastic and lattice dynamical proprieties of
CeSn3

OULD KADA Mokhtaria SEDDIK Taieb, KHENATA Rabah
Faculté de Technologie, Université Dr. Tahar Moulay de Saida, Algérie
Corresponding author: Olmokhtaria@yahoo.fr

Abstract: The lattice dynamical calculations have been performed on L12-type (space number
221) of intermetallic compound CeSn3 using the density-functional theory within the generalized
gradient approximation (GGA). Beside the basic physical parameters such as lattice constant,
bulk modulus, elastic constants, shear modulus, Young’s modulus, and Poison’s ratio;the phonon
dispersion curves and corresponding one-phonon density of states (DOS) are also calculated for
the same compound. The temperature and pressure variations of the volume, bulk modulus,
thermal expansion coefficient, heat capacity, and Debye temperature in a wide pressure (0-20
GPa) and temperature (0—1000 K) ranges are presented in this study. In particular, our structural
parameters (the lattice constant and bulk modulus) are consistent with the available.

Effect of deformation on the electrical mechanical, and structural
behavior of copper wire (DUCAB) of electric cables.

BAIRA Faygal ZIDANI Mosbah, BAUDIN Thery
Université de Batna 02, Département ST,, Laboratoire LGEM, , U. Biskra-Algérie
Corresponding author: baira.fayc@gmail.com

Abstract: This study is proposed as part of a scientific collaboration with the ENICAB electric
power transmission cable manufacturing company in Biskra. The aim of this work is the study

of the effect of plastic deformation by wire drawing on the evolution of the mechanical, electrical

and structural properties of industrially cold drawn copper wires. Our study was carried out on a

type DUCAB copper wire rod, the most used by the company ENICAB in the manufacture of
cables. A variety of experimental measurement and characterization techniques have allowed us

to carry out this work. These are optical and electron microscopy (MO / SEM), backscattered
electron diffraction (EBSD), microhardness measurements and tensile tests. It has been noted

that the drawing of copper wires causes a fibrous texture to develop along with hard R O e 4o
material with deformation. This texture resulting from the deformation is m "‘\ y :
the fiber <111> majority / ND (ND // drawing axis) and the fiber <001> X 1§erLty 1 NS) (INBr ational ~
drawing axis) whose acuity both fibers increase with the rate of deformatf« . Thé disee 20@1511/R enewable
ND consists of a reinforcement {001} <110> which is convoluted w1th t@ (;Mﬂf)@ﬂehﬁ{eﬁ)ﬂc} Energies
<120>. On the other hand, it is found that the fiber <111> // ND consists acglaln relafortément , ? () 23 0‘
of the component {111} <112>, this component is very marked and exten N oﬁ’g;\ch Slde to. t;he e‘-‘ ?* .

-

component {111} <110 >, but, on the other hand, a decrease the plasticity of drav
to say its elongation at break and its ability to deform is noted [1-5].




Influence of chemical polishing solution on surface quality

LAADJEL Djouda BELKHIR Nabil

Applied Optics laboratory : Institute of Optics and Precision Mechanics Ferhat Abbas University-
Sétif, Algeria

Corresponding author: djoudalaadjel10@gmail.com

Abstract: In optical surfaces treatment, several technics are used in the field. Different problems
were found when using the variuous technics, especialy the subsurface damage. For that some
new solutionswere proposed to ovaid this problem. In this way, our work aims to prepare smooth
surfaces using chemical solution to realise fine surfaces of two types of glasses (flint and crown).
During the process, the influence of the polishing parameters on the optical surfaces quality was
investigated. Dissolution rate, roughness and optical transmission were measured and results
were discussed. Obtained results permits to conclude that the polishing solution influences
considerably the surface quality.

Dynamic behavior of laminated composite plates

REMIL Aicha BOUAMOUD Ahmed, DRAICHE Kada, TOUNSI Abdelouahad

Département de génie civil, Faculté de technologie, Université de Mostapha Stambouli Mascara,
Algérie

Corresponding author: remil_aicha@yahoo.com

Abstract: In the present study, cross ply laminated composite plates are considered and a simple
sinusoidal shear deformation model is tested for analyzing their dynamic behaviors. The model
contains only four unknown variables that are five in the first order shear deformation theory
(FSDT) or other higher order models. The in-plane kinematic utilizes undetermined integral
terms to quantitatively express the shear deformation influence. In the proposed theory, the
conditions of zero shear stress are respected at bottom and top faces of plates without considering
the shear correction coefficient. Equations of motion according to the proposed formulation are

deduced by employing the virtual work principle in its dynamic version. The analyti R
is determined via double trigonometric series proposed by Navier.Natural frequg g}@sﬂc{flé Citical .. . : ?Uarg,a
buckling forces computed using present method are compared with other
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Structural and microstructural study of nanomaterial CuCoCr
prepared by mechanical alloying

TAIBI Fatna HACHEMI Nadir, SAKHER Elfahem, BOUDAOUED Lhouaria , SMILI
Billel, BELLUCCI Stefano, BOUOUDINA Mohamed

Department of Material Science, Faculty of Science and Technology, University of Adrar,Algeria
Corresponding author: taibi.fatna@univ-adrar.edu.dz

Abstract: The nanostructured CuCoCr powder, is synthetized by mechanical alloying from
elemental Cu, Co and Cr micrometre sized powders by mean of Fritsch Pulverisette 7 planetary
spherical mill. This study investigates the milling time impact’s on the development of structural
and microstructural parameters. Rietveld analysis of X-ray diffraction patterns is used to obtain
phase composition and structural and microstructural parameters such as, lattice parameters,
average crystallite size , microstrain and stacking faults probability (SFP) have been obtained in
the formwork of Highscore and MAUD softwares.

Study of the removal of a basic dye from a material of biological
nature

OUZANI Assia MAACHOU Hamida, ZOUMBIA Yamina
Materials and environemental laboratory MEL unversity of Medea, Médéa, 26000 Algeria
Corresponding author: ouzaniassia96@gmail.com

Abstract:  Renewable resources are materials that can be renewed and exploited after human
use such as wastewater. The pollution of wastewater from industrial discharges is a serious
problem in many countries. In this study we tested the adsorption of methylene blue (BM) by a
material of biological nature and studied the effect of equilibrium time (3min to 60min) and
concentration of BM solution (20 to 120mg/l) in an experimental chamber for adsorption
optimization. the second order kinetic law best describes the adsorption process,.the adsorption
capacity under these conditions 83.87mg/g show that the posibilty of using this material to
remove dyes from aqueous solutions.
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Surface Metal Effect on Barrier Height in Homogeneities in a
Ti/SiC-6H Schottky n-type Diode

BEKADDOUR Abderrahmane TIZI Schahrazade, ZEBENTOUT Baya, BENAMARA
Zineb, AKKAL Boudali

Applied Microelectronics laboratory (AMEL) : Dijillali Liabes University of Sidi Bel Abbes Algeria .

Corresponding author: abdelrahmane.bekkadour1995@gmail.com

Abstract: The semiconductor industry is interested in materials that can fulfill the required
conditions in the areas where silicon cannot fulfill the specifications such as for example

applications in power electronics and microwave and applications in the field of photovoltaics.
Due to its wide bandgap, good thermal conductivity solid silicon carbide SiC is an innovative
success in components that operate at high temperatures. However, the investigation and control
of the interface between metal and SiC are the main subjects for SiC Schottky diodes nowadays.
This study presents a Ti/SiC—6H Schottky Barrier Diode (SBD) characterization. Three kinds of
diode’s dimensions have been used. For the small one, the I(V) characteristic at various forward
voltage bias is showing adouble-barrier phenomenon, which can be identified as abnormal
current under low forward bias. At various temperatures , the I(V) measurements can allow us to
understand various aspects of conductivity mechanisms.The electronic properties of the Schottky
diode were reported by the analysis of I(V) characteristics as a function of temperatures going
from 77 K to 500 K. At low temperature when T < 100 K, the high part ideality factor nH were
close to 2, also the values of low part ideality factor N1 varied from 2.69 down to 1.89; one
explains this behavior by the fact that at low temperature, the electrons possess a weak kinetic
energy KT, and that they prefer to pass the low barrier. The mechanism of conduction is probably
dominated by generation-recombination current
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Distribution of electric field lines in the system with hyper-
insulating barrier under strong AC voltage

BELHOUL Talit BEKAKRIA Adel, BOUCHELGA Fatma, SAHLI Zahir,
KORNHUBER Stefan

Génie électrique, Université de Bejaia, Algérie

Corresponding author: talitboughani@gmail.com

Abstract: The main objective coveted through this paper consists in studying the field lines’

distribution of a rod - plane system with superhydrophobic barrier using the software COMSOL
multiphysics version 5.4, and the search of its electrical performance under conditions of severe
pollution and alternating voltage 50 Hz. Our investigation is focused on an air gap with a basic
non-uniform electric field: rod - plane with flat barrier in contact with the rod or tubular
enveloping the rod under alternating voltage, the length of tube and the interelectrode distance
are variable. This study was supported by experimental tests carried out at the high voltage
laboratory. An experimental device, composed of two supports nested one inside the other in
order to allow the simultaneous variation of the interelectrode distance and between the barriers
was made. The air gap disruption tests of the two systems with heavily polluted barriers were
supported by visualization of the path of their electrical breakdown. A perfect equivalence has
been established between the experimental and numerical study. Better system performance was
obtained with the use of hydrophobic tubular barriers of considerable length.
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Breakdown characteristics of dielectric barrier under AC voltage

BELHOUL Talit BEKAKRIA Adel, BOUCHELGA Fatma, SAHLI Zahir,
KORNHUBER Stefan

Génie électrique, Université de Bejaia, Algérie
Corresponding author: talitboughani@gmail.com

Abstract: The main objective of this work is to study the resistance to electrical discharges of
various types of insulating material existing in the high voltage laboratory. The latter are used
as dielectric screens in tubular form to improve the efficiency of a system with non-uniform
electric field (rod- plane) under industrial voltage. For comparison, five types of insulating
materials were used for the manufacture of these barriers: Glass, Polyethylene, Polypropylene,
Silicone and a new material recently discovered and produced in our laboratory which is the
superhydrophobic material. The numerical and experimental studies are carried out on rod plane
air gap, with variable interelectrode distance. A layer of pollution is applied to each material
inorder to study the system’s performance in the worst case, and the impact of this polluting
layer deposited on the insulating barrier’s surface. The tests on the disruption of the air gap of
this system with highly polluted tubular barriers were supported by a visualization of their
electrical breakdown path. According to the results emanating from this research, under
contaminated atmosphere, the system with hydrophobic barrier is more rigid than that with
hydrophilic orpolymer barrier; which means that a device containing the rod-plane system can
be greatly reduced through the use of this type of material. Moreover, it is to be noted that the
use of the superhydrophobic material is a good solution

DFT study of highly correlated systems under pressure

KHELLADI Oumeria BENAYAD Nawel, DOERMOUNI Mostefa, ZAOUI Ali

Computational Materials Physics Laboratory, Physics Department, University of Sidi Bel-Abbes,
Alegria.

Corresponding author: khelladioumeria@gmail.com

Abstract: The metal-insulating transition of Mott (TMI) is one of the major questions of
condensed matter, where the interactions between the electrons of a conductor become strongly
correlated and localized to the atoms of the crystal. As this transition corresponds

emergence of antiferromagnetism, Mott’s insulations are considered 1mportant ) gp&)ﬁ fﬂfﬂ{ea" e de o"‘

fundamental point of view but also for the new technology of electronic dev" és\"We “?ﬂlﬂn u, ma tlona ,
theory of density function (DFT) with a particular exchange-correlation t a(meetot’ae%u e On Renewa ble X
under the effect of hydrostatic pressure. Indeed, the objective is on the omélhamlatpegzpnso éﬁlﬁ Energies
our fundamental knowledge on this IMT and on the other hand, to predi ! W, Mgt ns,u(latugg. 2022 &
materials with specific properties. N Of@ R {,:..t
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Structural, electronics properties of sodium based
fluoroperovskites NaCaF3: First principles calculations

BELHADJ Mokhtaria BOUKORTT Abdelkader
Electrical engineering, Mostaganem, Algeria
Corresponding author: mokhtaria.belhadj@univ-mosta.dz

Abstract: NaCaF3 is a typical fluoroperovskites, this compound is found to be in a stable shape
with a cubic pm3m structure, according to the findings. In this work, the first-principles
calculations are carried out using the full-potential linearized augmented plane-wave (FP-
LAPW) method as implemented the code WIEN2K to study the structural properties in order to
obtain the lattice optimization parameters, the electronic structure and thermodynamic properties
of cubic perovskite NaCaF3.

Numerical modeling of a carbon dioxide (CO2) sensor based on a
thin layer of zinc oxide (ZnO)

ZEGGAI Oussama BELARBI Mousaab , MOULOUDJ Hadj, BOUHENNA Abdesslam,
OULEDABBES Amaria

Department of Common Core, Faculty of Exact Sciences and Informatics, Hassiba Ben Bouali
University, , Algeria

Corresponding author: o0.zeggai@univ-chlef.dz

Abstract: Semiconducting oxides play a vital role in the field of gas sensors. The thin film
approach is useful to make a device small from which it can give improved sensitivity, less
response time, and many more benefits arise when we miniaturize the device structure. Zinc
oxide (ZnO) is a rough material with many commercial applications like piezoelectric devices,
SAW devices, light emitting diodes, catalysts, transparent electrodes, varistors, gas sensors etc.
ZnO has characteristics such as high mobility, high chemical stability, non-toxic nature, cost-
effective material, high thermal conductivity, wide band gap, high exciton binding energy and
many more. This work describes the modeling and analysis of a Zinc Oxide thin film-based CO2
sensor. The conductance and sensitivity of the sensing layer have been described by a change in
temperature and a change in CO2 concentration. The analysis has been done for reduci
oxidizingagents. Simulation results revealed the change in resistance and sens1t',.' 'rﬁxﬂﬁhéu N
with respect to temperature and different CO2 concentrations. To check e,féaSIblhgy phdhgation a-, 6'4 .

model, all the simulated results have been analyzed to confirm experime 'taLOWO(k@ ference on Renewa ble
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The Effect of Earth Current in the Variation of Lateral Profile
Magnetic Field under High Voltage Overhead Transmission Line

HOUICHER Salah-Eddine DJEKIDEL Rabah, BESSEDIK Sid Ahmed

Ammar Telidji University, Electrical Engineering Department, LACoSERE laboratory ,Laghouat,
Algeria

Corresponding author: houichersalah@gmail.com

Abstract: The electric power transmission is accompanied with generation of low —frequency
electromagnetic fields. Nowadays of particular concern is the possibility of detrimental
environmental effects arising from the electric and magnetic fields induced neighboring to high
voltage overhead power lines. These fields may affect both operation of near electrical and
electronic devices and also various living organisms. The study presents in a instructional design
technique for the calculation of magnetic fields in vicinity of overhead electric transmission lines
without and with exiting guard wire currents at a desired point above ground level. Exact method
of the computation of the magnetic field of a straight parallel conductor based on the image
method is presented. The decomposition of the magnetic fields in two components: magnetic
field obtained in free space from the Biot-Savart law and the magnetic field produced by earth
current is discussed. It is shown that in practical cases the effects from earth currents can
beneglected as compared with effects from line currents.

Design guidelines of InGaN nanowire arrays for photovoltaic
Applications

SEGMANE Iméne SAYAD Yassine, SELATNI Nesrine, NOUIRI Adelkader
Science of Materials Departement , Mouhamed Cherif Messaadia University, Algeria
Corresponding author: segimeneamouna@gmail.com

Abstract: Compound III-Nitride semiconductors (InN,GaN and AIN) and their alloys are widely
used materials in optoelectronics fabrication of light emitting diodes LEDs and laser diodes LDs
. In photovoltaics, however, III-Nitrides are less used compared to other semiconductors (silicon,
cadmium Telluride , chalcopyrites,...) despite their potential to convert most of the solar spectrum
to electricity and their ability to with stand high-temperature and ionising radiation.

-

This work aims to find the optimal design of the InGaN nanowires. Firstly, a de
analysis was performed to show the importance of using InGaN materials t fﬁe&'tlvely convert

the light to electricity, followed by an optical modelling to point out t aﬂva ta ess(gfj ‘S‘Iﬁnat'ona, G
ence.on Renewable

periodic nanowire arrays in designing solar cells. From the detailed bafan ys :
expected that single junction solar cells made from In0.63Ga0.37N all : ygesu Bthe hlgh] Energ:es ‘
light-to-electricity conversion efficiency of 31%, and the Rigorous Col'%g, Wave Ar{ély‘s ) ) *-,bc?'
RCWA simulations show that nanowire arrays made from InxGal-x N fx ¥ ? 3
ranging between 50 and 77% alloys may achieve efficiencies of more than

maximum efficiency of 37.7% for In0.67Ga0.33N NW array. Substrate choice, array den31ty and
filling material impacts on device performance were also studied.



Synthesis, characterization and photocatalytic behavior of Zn
doped SnO2 thin film

HADJADJ Khouloud CHIHI Smail, BENSOUICI Faycal, BOUOUDINA Mohamed

Département de Physique, Faculté des Mathématiques et Sciences de la Matiére, Université de
Ouargla, Algérie

Corresponding author: khouloudhadjadj52@gmail.com

Abstract: in this work, the influence of Zn concentration on microstructural and optical
properties of SnO2 thin films is investigated. Pure and Zn-doped SnO?2 thin films were prepared
by sol—gel dip-coating deposition method onto glass substrates. The molar ratios of [Sn] / [Zn]
were 0,0.2,04, .0.6,0.8 and 1, these films were named as un-doped SnO2, SnO2: Zn (0.2%),
SnO2: Zn (0.4%), SnO2: Zn (0.6%), SnO2: Zn (0.8%) and SnO2: Zn (1%) respectively. The
deposited films were dried at 400°C for 10 min and finally annealed at 500°C in air for 1 hour.
The films were analyzed by X-ray diffraction (XRD), atomic force microscopy (AFM) and UV-
VIS spectroscopy. X-ray diffraction analysis confirms that all films crystallize within the
tetragonal cassiterite SnO2 structure as confirmed by Rietveld method. The AFM images show
homogeneous surfaces for all samples as such the AFM analysis reveals that the surface
morphology changes with Zn concentration; the roughness was found to increase to reach an
optimum value around 14 nm then decrease upon Zn loading. The optical measurements indicate
that the un-doped and Zn-doped SnO2 thin films are transparent (89-97%) with a good
transmission in the near UV-Vis. The photocatalytic activity of SnO2 thin films upon Zn doping
for the degradation of methylene blue reaches ~ 90% under UV light.
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Stimulated Raman and Brillouin scattering in a linear cavity

SALHI Abd Elmoumene MALLEK Djouher, HIDEUR Ammar

Laboratoire d’Electronique Quantique, Université des Sciences et de la Technologie H.
Boumediene, Algiers, Algeria

Corresponding author: a.salhi.usthb@gmail.com

Abstract: The non-linear effects such as Stimulated Raman Scattering (SRS) and Stimulated
Brillouin Scattering (SBS) can generate spatial-temporal instabilities that can lead to a drastic
degradation of the performance of these laser sources, it can reach the multi-kW level and
subsequent induce irreversible damages in fiber laser systems [1, 2]. The study and the control
of these scattering could allow to increase the performances of these systems. This contribution
explores theoretically the dynamic behaviour of rare-earth ytterbium-doped fiber laser in the
presence of inelastic scattering such as SRS and SBS. These two mechanisms are manifested
through the generation of a backward and forward propagating Stokes wave, respectively, that
carries most of the input power. A space-time model is developed to describe the interactions
between Laser, Raman and Brillouin waves in order to better match with experimental
observations, the model here includes the influence of the amplifying medium (Yb-ions) through
the population inversion equations. We also consider a matter equation to account for the
saturable absorption effect which can occur in the un-pumped segment of the active fiber. Here,
we consider the simplified Fabry-Perot fiber laser cavity, comprising a single-mode fiber doped
with ytterbium and two plane mirrors of reflectivity R1 and R2. The coupled amplitude equations
describing the spatio-temporal dynamics is solved numerically using a fourth-order Runge-Kutta
algorithm for the time domain and a finite difference algorithm for the spatial domain. It has also
been shown in the previous experimental work that the peak powers of the short pulses generated
through cascaded SBS could reach the Raman threshold intensity [2]. For a pumping rate higher
than the Brillouin threshold, pulses of a few nanoseconds are observed, which consist of a train
of pulses. Their statistical splits into a double distribution and no longer has an exponential shape
as obtained in ref [2]. The second distribution, which contains a large number of pulses, which
is not obtained in the results of previous numerical simulations [2].
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Synthesis, characterisation and antibacterial activity of composite
films biopolymer — silver nanoparticles

MALOUFI Meriem HASNAOUI M.Abdelkrim, BENGUEDDACH bdelkader, SASS/
Mohamed

Department of Chemistry, Oran1 University "Ahmed Ben Bella", Oran-Algeria.
Corresponding author: maloufimeriem@hotmail.com

Abstract: The technological advances of recent years in nanotechnology have led to the
development of new materials which have applications in all fields: water treatment, in catalysis,
chemical detection and more particularly as antibacterial agents in various fields such as the food
industry or the biomedical field. For some time now, the antimicrobial properties of silver
nanoparticles have been proven.These nanoparticles can be incorporated into polymer materials
and promoted as antibacterial agents. A new alternative that has broadened the prospects of their
applications by simultaneously meeting biocompatibility requirements has been the use of
biopolymers: this has paved the way for a promising result for biotechnology. In the present
work, biocomposite films were synthesised and then characterised by different analytical
techniques, such as solid state UV-visible spectroscopy, FTIR infrared spectroscopy and TG-
ATD thermal analyses. These films were tested against pathogenic strains.The results were very
satisfactory and highlighted the antimicrobial and antifungal activity of the synthesised
biocopmosites.

Thermal Behavior of an Algerian Building Envelope Integrating a
Hybrid Phase Change Material under Mediterranean climate

LAKHDARI Yahia Abdelhamid CHIKH Salah
USTHB, Faculty of Mechanical and Process Engineering, LTPMP, Algeria
Corresponding author: y.lakhdari@hotmail.com

Abstract: Latent heat storage using phase change materials helps improve the energy efficiency
of building. The purpose of this study is to analyze the thermal behavior of a building envelope
wall with an inner coating layer of hybrid PCM and plaster using the South Mediterra

e

climatic conditions. The phase change is carried out at two different tg; gratﬁﬁ”?&" e de
mathematical model based on the enthalpy method is proposed and impleme ed ?o de’fsﬂ)ﬁ f}rrlnatlona | 4/
analyze the dual phase change that occurs at two temperature levels / Ao coglgpet% Pccoe > A Renewa ble ¢
implemented based on a fully implicit scheme to analyze the effect of P MS C(mts% ;71 €% ﬂ(% Energies

Simulation results show that the climate affects the cooling load in sumn The U ?f g:?an;lg, 7 ),) ,) 4
layers of plaster and hybrid PCM on the inner face of the envelope redud ‘ﬁ'ye amqunt of héat"~ . o‘f.
flux into the building during the day and contributes to the reduction of the 1 YerAempera

and the peak of cooling load, which leads to reduce the electricity consumptlon use

thermal comfort inside the building.



Li2Cu(WO04)2@Ag Nanoparticles as Anode with Superior
Electrochemical Performance for Supercapacitors

MAHIEDDINE Abdelkadir ADNANE-AMARA Leila, GABOUZE Noureddine

1 Laboratory of Electrochemistry-Corrosion, Metallurgy and Inorganic Chemistry, Faculty of
Chemistry, USTHB, Algiers, Algeria

Corresponding author: abdelkadir.mahieddine@gmail.com

Abstract: With the fast development of science and technology, highly effective energy storage
devices (ESDs) such as batteries and supercapacitors have fascinated extensive interests owing
to the escalating demands in diverse applications [1,2]. In this study, we readily prepared
Li2Cu(WO0O4)2 decorated with silver nanoparticles (Ag NPs@LCW) for use as an effective
positive material in asymmetric supercapacitors (ASCs). With the help of citric acid as a
chelating agent, Li2Cu(WO4)2 was synthesized by a one-step self-combustion method. Then
three composites of Li2Cu(WO4)2 decorated with different contents of Ag NPs (10,20 and 30%)
were prepared. The obtained Ag NPs are directly reduced from AgNO3 by ethanol and PVP,
which can improve the ion transfer rate of Li2Cu(WO4)2. The synthesized composites were
characterized by FT-IR, XRD, XPS and SEM+EDS. Then, the electrochemical performance was
evaluated by cyclic voltammetry (CV), electrochemical impedance spectroscopy (EIS),
galvanostatic charge-discharge (GCD) and cyclic stability studies. The mechanism of ion
intercalation behavior with different Ag content were studied. The results showed that the
Li2Cu(WO0O4)2 electrode with 30% silver content had better electrochemical performance (1579
C/g at 5 A/g and also had excellent retention capacity of 89.2% after 10,000 cycles at 40 A/g,
indicating that Ag NPs have positive effects on the electrode capacity. In addition, an asymmetric
supercapacitor device composed of Li2Cu(W0O4)2@ Ag30 electrode as anode and a-MnO2/rGO
cathode was realized and improved a high energy density of 124.3 Wh/kg at a power density of
900 W/kg as well as an excellent retention capacity (84.8%) after 10,000 cycles at 10 A/g.

1. K.N. Dinh, Q. Liang, C.-F. Du, J. Zhao, A.LY. Tok, H. Mao, Q. Yan, Nanostructured metallic transition metal carbides,
nitrides, phosphides, and borides for energy storage and conversion, Nano Today 25 (2019) 99-121.

2. H. Tabassum, A. Mahmood, B. Zhu, Z. Liang, R. Zhong, S. Guo, R. Zou, Recent advances in confining metal-based
nanoparticles into carbon nanotubes for electrochemical energy conversion and storage devices, Energy Environ. Sci. 12
(10) (2019) 2924-2956.

,.""r\"

'bent

e supeneure de o‘*-

P 1st!m<,rnat:onal
/ Coference on Renewable
Mater; s and Energies
Oct 26-27.2022 ..~

e®
des Sc1e“°



Optimization on composite material using solidworks simulation
in the case of tensil test.

ADDA HANIFI Mohamed Amine ZEMRI Mokhetar, MIMMI Abdelatif, ARRAB
Mustapha

Laboratoire des matériaux et systemes réactifs — Faculté de Technologie, Université Djillali Liabes
de Sidi Bel Abbés.Algérie

Corresponding author: addahanifimohamedamine29@gmail.com

Abstract: This work is concerned with the modeling of plates in composite materials using
solidworks simulation for the study of these plates under different types of loadings and the
analysis of stresses and deformations generated by these stresses. It also consists of optimizing
the composite structures studied by setting multiple objectives, namely reducing the weight,
stress or displacement required, depending on the design variables, particularly the thickness of
the plies, their orientations and the materials used.

Comparative study of the structural and electronic properties of
pure and doped MO (M=Mg, Zn): DFT

NEHAOUA Nadia AMI Ismahen, MEZIANI Hadjer, MEBTOUCHE Farouk, ABAIDIA
Sedik El

Faculty of Science, Physics Department, University M’Hamad Bougara Boumerdes, , ALGERIA
Corresponding author: n.nehaoua@univ-boumerdes.dz

Abstract: Numerous theoretical and experimental approaches have been done on ZnO, MgO
pure and doped. First principles calculations within framework of the density functional theory
(DFT) have been carried out to investigate a comparative study of the structural, and electronic
properties of zinc-doped magnesium oxide (MgO-Zn) and magnesium-doped zinc oxide (ZnO-
Mg). Hubbard+U was used in GGA functional implies viable method in correcting the
calculation of electronic properties of Zn-MgO, and Mg-ZnO. The crystal structure used in this
calculation was cubic MgO and wurtzite ZnO with supercell of 2x1x1. The density of states and
the band structure were calculated and compared with those of the bulk (ZnO/MgO). Finally, we
discuss the band gap dependence on the U Hubbard potential and compare our resu

experiment. In addition, this information could provide a direction in s 'gsﬂm@’pgeébd’ re de g, > o>
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Structural and Microstructural Study of Binary Iron Based Alloy
Prepared via Mechanical Alloying

GOUASMIA Takrim BELAKROUM Karima, LOUDJANI Nadia

Laboratoire de Développement des Energies Nouvelles et Renouvelables dans les Zones Arides et
Sahariennes, Department of Physics, Faculty of Science, Kasedi Merbah University, Algeria

Corresponding author: gouasmia.takrim@gmail.com

Abstract: The binary Fe90Co10 alloy system was prepared via high energy ball mechanical
alloying (MA) of pure metals Fe and Co and under an argon atmosphere. The alloying was carried
out for several periods (Oh, 1h, 3h, 6h, 12h and 24h) in order to follow the phase evolution. The
X-ray diffraction technique was the main used tool to investigate the structural and
microstructural properties of alloyed samples via the Rietveld refinements of the obtained XRD
patterns. It has been found, that while milling time increases, the elemental peaks of Co gradually
decrease in intensity until vanishing completely, while those of Fe remain exist resulting in the
development of new nanostructured solid solution in the Fe-bcc structured matrix. The solid
solution creation is essentially due to the severe introduced plastic deformations by MA and the
incorporation of Co in the Fe host-lattice. As a result, a large number of structural defects such
as dislocations and grains boundaries are manifested inside the alloyed powders’ particles leading
to the distortion of the lattice parameter. This latter attain a value of ~0.31222 nm after 48h of
milling. In addition, the crystallites’ size continues to decrease with milling time reaching a
minimum of ~14.47 nm at the end of milling. Meanwhile, the rate lattice’ strain increases up to
~0.423%
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Fabrication of lithium orthosilicate sorbents from diatomite for co2
uptake

MESSABIH Khedidia BENDJABALLAH-LAALAOUI Nadia, BOUCHEFFA Youcef

Laboratoire Matériaux Catalytiques et Catalyse en Chimie Organique, Faculté de Chimie,
Université des Sciences et de la Technologie Houari Boumediene (USTHB), Alger, Algérie.

Corresponding author: meskhadija@gmail.com

Abstract: The emissions of greenhouse gases in the air especially Carbon dioxide (CO2)
considered the most concerning threat to the world and the major problem contributing to global
warming and climate change [1]. Therefore, the capture of CO2 becomes a great challenge facing
the scientific community to minimize the negative impact on the environment.

Several high-temperature adsorbents are used, Lithium orthosilicate (Li4SiO4) has been
identified as one of the most promising candidates for CO2 capture at high temperatures [2, 3].

Numerous silica sources are operated in order to fabricate lithium orthosilicate among them the
natural source diatomite which attracts attention due to many advantages including the low cost,
the non-toxicity, and the low density. In addition, diatomite presents a high porosity, high surface
area, and small particles enriched in amorphous silica.

In our work, we study the adsorption of CO2 over our solid sorbents which were prepared via
reactive calcination at 700 °C under atmospheric air for 4h according to the following reaction:

2Li,CO3 +Si02 > LiaSi04+2CO2

Li4SiO4 is synthesized by the solid-state reaction method using Lithium carbonate (Li2CO3
supplied by Fluka with a purity of 99%) as lithium precursor and the Algerian diatomite (as a
source of Si02 with more than 73%)

Phase compositions of obtained adsorbents were detected by the XRD test, it is found that the
diffractogram is mainly composed of Li4Si104 phase peaks.

The adsorption isotherms of CO2 are obtained using gravimetric analysis in the range of 400-
500 °C at various flow compositions (0-100% of CO2 in N2), The results show that the amount
of CO2 adsorbed increases with temperature and the obtained adsorption capacity of CO2 is more
than 6 mmol/g which improve that Li4Si04 derived from diatomite is a potentlal >
CO2 capture at high temperatures. rf“ale s
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Valorisation of recycled SiC from cutting fluid for the manufacture
of a ceramic membrane

SAIGHI Nabila HECINI Mouna, KERCHICHE Yacine, TABLAOUI| Meftah, FRIHA
Seif Eddine

Génie des Procédés de I'Environnement, Ecole Nationale Polytechnique, Algeria.
Corresponding author: nabila.saighi@g.enp.edu.dz

Abstract: Inorganic or ceramic membranes, compared to polymeric membranes, are more
resistant to pressure, high temperatures and very aggressive pH environments (0-14). They have
a high permeability allowing them to reach the required water quality without generating risks
of clogging or reduction of the permeability with a great thermal stability and mechanical
resistance which gives them the advantage of being able to be sterilized with hot water or steam
[1]. On the other hand, the cost of the membrane can be compensated by a high ratio of
resistance/density and modulus of elasticity/density, a life span that exceeds five times that of
organic membranes as well as the exploitation of recycled products and low cost raw materials.

Our work consists in the realization of a ceramic composite membrane based on the unique
silicon carbide (SiC) technology. First, the used SiC from the waste cutting fluid of silicon ingots
in wafers was recycled by different chemical separation methods (phase transfer, alkaline
dissolution and vacuum filtration) [2]. The SiC-based membrane support was realized by
sintering at 800°C by optimizing the sintering conditions (temperature, choice and concentration
of sintering additives (binder, plasticizer, pore-former...). These additives have the role of
improving the characteristics of the mechanical support of the membrane

Influence of the laser power on the return photon flux of a laser
guide star LGS

HENNI Abderrahmane MOUSSAQOUI Noureddine

Laboratoire Electronique quantique, Physique des Rayonnements, Faculté de Physique
USTHB,Alger, Algerie.

Corresponding author: henni.abderrahmane2020@gmail.com
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Elaboration, Structure and morphology of the FeCo-10%Cr
nanostructures: Effect of milling time

DHEHBI Housseyn HEMMOUS Messaoud, GUITTOUM Abed Rahim, IDOUMOU
Mohamed

Theoretical Physics and Matter Interaction Laboratory, Physics Department, University of Saad
Dahlab Blida 1, Algeria

Corresponding author: dehbi.housseyn@gmail.com

Abstract: Mechanical alloyed (Fe70C030)90Cr10 powder mixtures have been investigated
using 57Fe Mossbauer Spectrometry [1;2], X-ray diffraction (XRD) and scanning electron
microscopy (SEM). In this study, the effect of milling time (6, 12, 18, 24, 48, 60 and 72 h) has
been investigated. XRD result revealed that the lattice parameter varies from 2.8614 up to 2.8665
A. According to Rietveld refinement [3], we found that the phase hcp-Co and fce-Co disappeared
after 24 h of milling time, and we evidenced the existence of FeCoCr solid solution from 6 h
milling time. A change in the shape as well as the size of the particles as a function of the milling
time was noticed. The EDX spectra allowed us to check the chemical composition of the powders
produced and to provide information on the state of contamination of the alloys.

Investigation of Diffusion Parameters in PN Junction Using
Phosphorus Doped Paper Sheets.

LABDELLI Boutaleb BOUCHEHAM Abdelghani, Abdelkader, Lyes BENHARRATT,
MAREF Abbes, NASRAOUI Chahinez, AOUAK Romaissa, AOUF Sihem

Research Center in Semiconductor Technology for Energetic (CRTSE), Algeria.

Corresponding author: labdelliB@crtse.dz

Abstract: This effort will be devoted to the realization of the PN junction by diffusion of solid
sources in Tempress oven. During the fabrication process, temperature and deposition time, are
altered. At first P type silicon wafers are thinned in a NaOH+H?2O bath at an 80°C temperature
for 10 minutes to remove approximately 15m to 20m from each face. This is followed by Piranha
cleaning, which involves soaking the sample for 10 minutes in a solution (H2SO4 +H202), then

0
affected by doping concentration, with lower doping levels allowing fq}j’ h’1g€91f §ass w%lt%hRenewab'e p

quality [2]. In this context, the doping profiles were determined by elec:tr@:h‘Mﬁ&ﬁ} bapaciﬂ'kfé Energies
measurement (ECV) and the SH effect technique, and the results of the e erlc@ ehlcubatidn . 2 )22 S
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probe and life is measured with the QssPC technique.

1. Cuevas, A., Basore, P.A., Giroult-Matlakowski, G., Dubois, C. Surface recombination velocity
of highly doped n-type



Grid connected hybrid Wind-PV Energy Systems using MPPT
algorithm with Battery Backup

LAZREG Mohamed Haithem Abderrahim BENTAALLAH, Mourad LOUCIF, Hamza
MESAI-AHMED

Laboratoire d’Automatique de Tlemcen (LAT), Université de Tlemcen, Algérie.

Corresponding author: mohamedhaithem.lazreg@univ-tlemcen.dz

Abstract: This paper presents a method of control grid-connected hybrid renewable energy
sources with battery backup using the MPPT algorithm. The main objective is to improve the
power transfer capability of grid-connected hybrid generation systems. Generally, this hybrid
system is a combination of solar and wind energy systems. Global warming is considered to be
one of the most critical environmental problems that people will face in the coming years.
Electricity production from renewable energy sources is becoming more and more usable and
economical than traditional production systems. The main challenge in using wind and solar
energy as a source of energy is that both wind and solar energy may not be available when
electricity is needed. Photovoltaic energy is not available at night, in cloudy and snowy weather,
and wind energy is not available when there is no wind. The extraction of maximum power from
fluctuating sources is a major problem. The maximum power point tracking (MPPT) algorithm

is used to solve this problem. The integration of the energy storage system (ESS) to reduce the

uncertainty of solar-wind generation will improve the reliability and security of generation. The

storage system can play a key role in the generation of energy and thus smooth out variations in
the energy produced over a desired time horizon and variations in the power load. The novelty

of this paper is to improve the power generation of both the PV system and wind system with

enhanced techniques.

Effect of natural phosphate content on the growth Kinetics of
hydroxyapatite crystals grown from kaolin clay

CHOUIA Fateh SAHRAOUI Toufik, BOUREZG Yousf Islem
Laboratory of Thin Film Physics and Applications, University of Biskra, Algeria

Corresponding author: fatehchouia@gmail.com
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Abstract: In the present study, the kinetics of hydroxyapatite formation in diff; Kaphn- e
natural phosphate mixtures was investigated using X-ray diffraction (XRLx anﬂadpiffe ential-----.. O : g/;“'._
thermal analysis (DTA) measurements. The XRD patterns revealed the preg gée of bothﬂ{ddlﬁnmat:onal 45
and hydroxyapatite phases in all of the mixtures and full disappearing Lx‘;ithgg pHase inaheRenewable
heat-treated samples. According to the DTA curve results, both the peak tganéﬁfré’ fofmatiéh Energies ,"
of hydroxyapatite and the relative fraction-transformed increased as the ‘he 1ng fatetinbeased. 2 () 22 ',—":ba‘
and the amount of phosphate in the mixture decreased.The activation ener X Gfﬁlydroxyapatlte es. ?* ¥
phenomenonwas estimated using Kissinger and Ligero analytical methods. The® mg(f §al§€s‘e“ i
of the activation energy were in the range of 196.5 and 210.6 kJ/mol. The growth morphologyﬁ
parameters n and m were both foundto be near to half unity indicating that the surface nucleation

with plate-like growth was dominant in hydroxyapatite formation controlled by diffusion.




Calculation of the electric microfield distribution function of a
magnetized plasma

GUERRIDA Houria CHENINI Keltoum, MEFTAH Mohammed Tayeb
Department of Physics, University of Ouargla , Algeria.
Corresponding author: guerridahouriad7@gmail.com

Abstract: The analysis of the physical properties of an atomic system within a plasma suggests
the introduction of perturbation theory into the formalism of quantum mechanics. The plasma as
a whole must also be treated by statistical mechanics to reduce the very high number of degrees
of freedom of the system. An important example is the calculation of an emission or absorption
line profile for a transition in the atomic plasma system. These theoretically calculated line
profiles are useful for diagnosing the temperature and density of plasmas.

Often, all the effects of plasma disturbing ions on an atom can be treated as a uniform electric
micro-field produced by all plasma ions even in the case of the presence of a magnetic field.

Schrodinger's equation for different potentials using different
definitions of the fractional derivative

BEKHOUCHE Randa MEFTAH Mohammed Tayeb , KORICHI Zineb
Department of Physics, University of Ouargla , Algeria.
Corresponding author: bekhouche.randa@gmail.com

Abstract: Although the application of Fractional calculus has attracted interest of researches in
recent decades, it has a long history when the derivative of order 0.5 has been described by
Leibniz in a letter to Hospital in 1695. Fractional calculus is the calculus of derivatives and
integrals with arbitrary (real or even complex) order, which have found many applications in
recent studies to model a variety processes from classical to quantum physics.

Nowadays, application of the fractional calculus to quantum processes is a new and fast
developing part of quantum physics which studies nonlocal quantum phenomena. Nonlocal
effects may occur in space and time .In the realm of non-relativistic quantum mechanics ,
Schrodinger equation represents a fundamental equation to study many quantum processes.
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The Schrodinger equation is a partial differential equation that describes howx

of a physical system changes over time. This equation is of particular i

the exact Schrodinger equation for a particle using several potentials.
fractional derivative as defined by Fabrizio Capito.




Etude des Parameétres des Performances d'un Distillateur Solaire
de Type Chapelle

DELIOU Adel BELKAID Khmissi, DEHBI Meriem

Département de Génie Mécanique,Université Mohamed Seddik Benyahia de Jijel, BP Ouled Aissa
Jijel, Algérie

Corresponding author: deliouadell5@gmail.com

Abstract: Our work consists in studying experimentally and theoretically a chapel-type solar
still. Distilled water production tests were carried out using well water with a conductivity . The
numerical study of the system by the application of the finite difference method, allowed us to
better see the temporal evolution of the temperatures, the variation of the operating characteristics
of the distiller such as the internal efficiency, the global efficiency, yield and performance factor.

The program developed was validated by the comparative study of theoretical and experimental
results taken under the same conditions. The measurements made by our program under the same
conditions with respect to temperatures, solar flux have been verified by measurements made
experimentally on a distiller made at the laboratory level with an absorption surface of 1.2 m2 in
aluminum and an angle of inclination of the glazing of 15°, under the climatic conditions of the
town of Tipasa.

The day of July 15 was chosen for the calculation, the daily productivity in distilled water. During
this day the production reached 5.2 liters; under a radiance of 1015.75 w/m2 inducing an ambient
temperature of 37.5°C with brine reaching 70.9°C, the rated internal efficiency is 35.23% with
an overall efficiency of 53.42% and a performance factor of 2.33.10-4 I/kJ.
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A contribution to a physicochemical study of the sands of the
Tamanrasset region

BENESSEDDIK Rabiaa ACHOURI Abderrahim, TOUIL Meriem, BENCHAA Sayhia

Laboratory of Development of New and Renewable Energies in Arid and Saharan Zones,
University Of Ouargla, 30000 Ouargla, Algeria

Corresponding author: rabi3abenesseddik@gmail.com

Abstract: In this work, we study the physical and chemical properties of sand sample from
Tamanrasset region by granular classification, FTIR spectroscopy, XRF fluorescence technique,
and SEM scanning electron microscope.

Where it was found that the sand of the Tamanrasset region is of a very coarse sand type with a
percentage of 29.88%. Also, FTIR analysis showed the presence of quartz (SiO 2 ) as the main
and predominant component in the studied sand sample with the appearance of other compounds
Dolomite, Wollastonite, lead carbonate and water compound. The X-ray fluorescence ED-XRF
results showed that the sand of the Tamanrasset region contains 63.35% of quartz (SiO 2 ) and
alumina (Al 2 O 3 ) in good proportion with the presence of other oxides in small proportions.
SEM technique and EDX analysis confirmed that the sand sample contains oxygen (O) and
silicon (Si) in large proportions indicating the quartz compound (SiO 2) and significant
proportions of Al and Fe with small proportions of K, Mg, Ti, Co and Ca.

Physicochemical properties of the Tevernin sands as a potential
source of quartz mineral

TOUIL Meriem MEFTAH Nassima; ACHOURI Abderrahim,BENESSEDDIK Rabiaa,
BENCHAA Sayhia

Laboratory of Development of New and Renewable Energies in Arid and Saharan Zones,
University Of Ouargla, 30000 Ouargla, Algeria

Corresponding author: meriemtouil97@gmail.com

Abstract: In order to assess its potential use as a source of Quartz mineral, the present study
aims to investigate the physicochemical characteristics of the sands from Tevernin (Illizi), a
region of the southern Algerian Sahara, using Fourier-transform infrared spectroseopye(BErIR )+
X-ray diffraction (XRD), Scanning Electron Microscope (SEM/EDX), and/ ’!;ég/‘_aﬂuoré's}c'éﬁc'é"""- 9,
(XRF). The XRD and FT-IR analysis confirmed the dominance of a-Qu ti;\‘fllinéfals@itﬂﬁ‘}ﬁ@ﬁ“O”a' 4@
crystalline nature. However, the XRF results showed the dominance of Q&faﬁlz%? ﬁ%f\?e’,rﬁﬁl géhgenew.a ble
by 91% of SiO2. Besides very low amounts of CaO (2.8%), Al %_é&ﬁaﬁ%ﬂéf AitdsEnergies
Furthermore, the SEM micrographs show the presence of different s X éind%‘fées: 6f sand2 02 2*06‘
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Sol gel of ZnO pure and Mg doped ZnO thin films: preparation
and characterization

BERRA Sarra MAHROUG Abdelhafid, HAMRIT Samir
Laboratory of Materials Physics and Its Applications, University of M’sila, 28000 M’sila, Algeria.
Corresponding author: berrasara50@gmail.com

Abstract: Our work focuses on the preparation and characterization of pure ZnO and Mg doped
ZnO thin films by the sol-gel spin-coating technique on glass substrates. Results from X-ray
diffraction indicated that the films exhibited a hexagonal wurtzite structure and were highly
oriented along the c-axis. It was observed that the intensity of the (002) diffraction peak increased
with increasing the Mg-doping concentration, due to the improvement in the crystal quality of
the film. UV emission peak and three defect emission peaks in the visible region were observed
by photoluminescence measurements at room temperature. The intensity ratio of UV-emission
to the visible emission increased with the Mg concentration. Optical analysis showed that the
average transmittance of all films was above 90% in the visible range and Mg-doping has
significantly enhanced the bandgap energy of ZnO. It is worth noting that the fabricated Zinc
oxide (ZnO) thin films, which presented good properties, can be used for different potential
applications such as solar cells and gas sensors

Investigation of layered LiFeO2-based material for Li-ion battery
cathode by DFT+DMFT method

BENDHAFER Soumia BOUFELFEL Ahmed, ZANAT Kamel
Department science of the matter, University 8 Mai 45 Guelma, Algeria
Corresponding author: soumiabendhafer@gmail.com

Abstract: With the award of The 2019 Nobel Prize in Chemistry to the development of lithium-
ion batteries, it is enlightening to look back at the evolution of the cathode chemistry that made
the modern lithium-ion technology feasible. One of us provide a new helpful bottom up approach
for guidance in the search for adequate cathode material in general and specifically lithium ion
batteries (LIB), the ab initio calculations of second order for elastic properties and phonons
dispersion spectra, and heat capacity of the widely used nowadays LiCoO2 f —Sfc}l"gq‘g deo
agreement with published experimental data, but for a potential candidate L1F‘, grﬂtﬁe one ‘Wlﬂ'l‘" -~-~.__Ua’g/;."._
the same layered structure. The results show a considerable elastic anisot A %yﬁ(EA) fés LiFsORational 4{;
compared to LiCoO2 and the hardness is much lower than in LiCoO2, e"Delg/@f%iﬁpeﬁtmfeR enewable . \
for LiFeO 2 is lower than for LiCoO2. LiFeO2 phonons dispersion show@egMﬁl&Cﬁf@queﬂdi@ Energies 7
oYe an@déepdn -alir ()7 7 g
"._@BMFT) method.. -7 o €57
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compared to LiCoO2 which is a sign of structural instabilities. To im
understanding of these materials we are using the dynamical mean-field the
in framework of density functional theory (DFT) methods.




Technico-economic study of a hybrid PV/fuel cell/battery

GOUGUI Abelmoumen DJAFOUR Ahmed, DANOUNE Mohamed Bilal,
KAOUACHE Ahmed Zouhir, REHOUMA Youcef

Faculté des Sciences Appliquées, Laboratoire LAGE, Univ Ouargla, Ouargla 30000 Algérie
Corresponding author: abdelmoumen.gougui@gmail.com

Abstract: The access to electricity is an essential component to support the economic and social
development of a locality and contributes to reduce poverty.

In this paper, we will present an autonomous hybrid system of production of electrical energy
starting from a feeding system made up of various sources.

For the starting of a photovoltaic system based on hydrogen, the sizing and the architecture of
the system are a paramount stage in the design and the realization, following that we highlight
the costing of the worked out system, in order to feed an electric charge (the research laboratory
LAGE at the university of Ouargla) in an autonomous way, these stages are carried out by
HOMER beta 2.86. software, the results of simulation, the optimization and the analyses of the
system (statement — Electrolyser, FC) are detailed.

Investigation of the optical properties of Fe-doping ZnO thin films

BERGOUG Sadia

Faculté des Mathématiques et des Sciences de la Matiere, Laboratoire de développement des
Energies Nouvelles et Renouvelables dans les Zones Arides et sahariennes (LENREZA),
Université Kasdi Merbah Ouargla, Ouargla 30000, Algeria

Corresponding author: yasmina5adra@gmail.com

Abstract: In the present study, undoped and Fe doped zinc oxide thin films were prepared by
spray pyrolysis techniques on a glass substrate at temperature 350 °C with the doping
concentration ZnO: Fe (0 and 4%). The optical properties of all films were measured by UV-Vis
spectrophotometer in the wavelength range varied from 300 to 800 nm. The film thickness (d)
was measured by using weight difference method; the measured values are 205.986 and 223.652
nm for 0% and 4% ZnO: Fe content, respectively. From the UV spectra we found that the average

e

transparency increases from 62% to 89% after Fe doping. Also, we have estlm_,

band-gap energy which slightly increases from 3.23 eV to 3.29 eV with, é.péct (?f Fe jons 4/

concentration increases, unlike the calculated values of the Urbach energ§’ Efl varied 1r£vgr‘s<' inat,ona, ¢
erevce on Renewable

proportional with the optical band gap energy from 0.095 to 0.085 eV; Whlﬁ %e avera

optical parameters such as refractive index (n) and extinction coefficient (k ec,reas?‘ tJrO Energ'es o
to 1.685 and 0.102 to 0.021 respectively. According to the above result '%‘:e ela orate'd{ 11rné : ? *oa,
a Y.z

with high optical transparency are promising for optoelectronic devices in tech chatbapp ations..
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Structural study of rock samples from the Quargla region using
spectroscopic methods

DAOUI Hafsa BOUCHAALA Afaf, BENMEBROUK Lazhar
Physique, Université Kasdi Merbah Ouargla, Algérie
Corresponding author: physiquephysique3@gmail.com

Abstract: The desert of the Ouargla region is rich in a variety of rocky composition, starting
with sand, gravel, grit, to the rocks of small and large size. After conducting the research and
excavation process, we discovered the huge amount of diversity and differences in the shapes,
colors and structures of these rocks. Where three samples of rocks were studied for the purpose
of knowing their components. By using physical and chemical spectroscopy methods, which are
considered one of the most important and easiest techniques for structural and quantitative
analysis of the studied samples, during our applied study, we used some techniques represented
in the X-ray diffraction spectroscopy technique (DRX), X-ray fluorescence spectroscopy
technology (XRF), Scanning Electron Microscope (MEB) and Absorption Infrared (FTIR)
Spectroscopy. Which turned out that the samples mostly consist mainly of quartz in addition to
other chemical elements in varying proportions such as magnesium and silicon in addition to
indium and rhodium. The theoretical spectrum of LIBS for one of the samples was also deduced.

Study of the structural and optical properties under the influence
of the deposition temperature of the films by chemical bath
deposition method

BOUCHAALA Afaf DAOUI Hafsa, BENMEBROUK Lazhar
Physique, Université Kasdi Merbah Ouargla, Algérie
Corresponding author: afafbouchaala@gmail.com

Abstract: In this work, we did study the structural and optical properties under the influence of
heat treatment ofa powder consisting of compounds CHNaO3, Cu, K2CrO4, Magnetic Sample
rock, Sample rock it is deposited on glass floors at different deposition temperatures (150°C,
200°C, 300°C), and the prepared by chemical bath sedimentation method in a magnetized
medium in the case of magnetic attraction. L have energy dispersion measurements by (EDX)
have shown these membranes are made of chemical elements C, O, Na, Al, Sl L Ca; .

. . . . Supérieure de Oiiss
different temperatures with the appearance of some chemical elements in sm ) ftLons this----...” _Uarg, _.
is by increasing the sedimentation temperature, this is because at higher t 7 peratured shéntivalational 5
reactions produce a greater proportion of collisions because a greater pf 5 rtlcﬁlorﬁé!iﬁt)]:emdasR enewable

have higher velocities, therefore, new ions are generated and react,; IguIMfngiﬁl different Energies /

.

precipitates, the optlcal properties of these films were also studig } cysmgO[d‘V Visible], ()‘) ‘)

\

-
<

7

deposition temperature with the increase in the wavelength which is offset by a decrease in the
optical absorbance values, as well as it was found that the absorption coefficient decreases with
increasing deposition temperature.



Study the effect of heat transfer fluids on the efficiency of
Parabolic trough collector (PTC)

BENREZKALLAH Anfal SOUDANI Mohammed Elbar, BENKRIMA Yamina, ZINE
Abdallah

Physique, Université Kasdi Merbah Ouargla, Algérie
Corresponding author: benrezkallah.anfal@univ-ouargla.dz

Abstract: Since the post-industrial revolution, there has been an excessive doubling of the
world's energy consumption and the consequent pollution caused by fossil fuel combustion and
climate change,putting at risk of environmental balance and depletion of global fossil fuel
supplies.

This has led to the thought of exploiting renewable energy sources such as solar energy for
sustainable development. Solar energy is currently one of the most important sources of
cleanliness moreover renewable energy as the Earth is exposed to about 1.8x1011 MW of solar
energy [1], 30% of solar energy actually reaches Earth and every 20 minutes the sun produces
enough energy to provide the Earth with its needs for a whole year[2].

Solar thermal energy can be harnessed by using the Parabolic trough callector PTC, which
absorbs solar energy and converts it into heat to produce steam in solar thermal power plants to
generate electricity and can be used to produce hot water for industrial and domestic purposes.

The latest studies focus on increasing the efficiency of these systems, whether from the structural
/ material aspects (solid mechanics) and heat transfer (fluid mechanics), in this work the
efficiency of the equivalent cylindrical solar condensate has been studied by changing the heat
transfer liquid (water, oil) and also the effect of dimensions In order to respond to the required
temperatures in the industrial medium.

[1] A. K. Hussein, “Applications of nanotechnology to improve the performance of solar
collectors—Recent advances and overview,” Renew.

Sustain. Energy Rev., vol. 62, pp. 767-792, 2016.

[2]J. A. Duffie and W. A. Beckman, Solar engineering of thermal processes. John Wiley &amp;
Sons, 2013.
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Electronic structural and optical properties for Zn1-xMgxO using
Ab-initio study

AOUACHERIAI Fatima Zohra TELIA Azzedine
electronic departement, Frere Mentouri Constantine 1 University, 25000 Constantine Algeria,
Corresponding author: aouacheria.fatimaz@gmail.com

Abstract: ZnO and ZnMgO are one of II-VI semiconductor materials it has been of growing
interest for application in electronics and optoelectronics devices, due to their wide band gap and
suitable energy band-gaps. This makes them promising semiconductors for application in the
short-wavelength region of visible light.

In the present study, the electronic structural, and optical properties of binary ZnO, MgO and
their ternary Zn1-xMgxO alloys, at the compositions (x=0.0,0.25,0.50,0.75, 1.0), in the wurtzite
phase were investigated via an ab-initio theoretical study. We use a Wien2k package code based
on Density Functional Theory (DFT) Full Potential and Linearized Augmented Plane Waves
(FP-LAPW) method including recent Tran-Blaha modified Becke-Johnson correction of the
exchange potential (TB-mBJ).

The electronic structural results show that the crystal is a semiconductor with a direct band gap,
and the contribution of Zn-3d, O-2p and Mg-3s is prominent in the density of states (DOS).
Moreover, the optical properties are also computed, the dielectric function, refraction index,
reflectivity, absorption and optical conductivity and the obtained results compared well with the
experimental data and previous theoretical results.
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Net emission coefficient of H20-Air thermal plasmas at
atmospheric pressure

BENDIDA Imane LIANI Bachir, CRESSAULT Yann
Theoretical physics laboratory, University of Abou Bekr Belkaid Tlemcen
Corresponding author: bendidaimane3@gmail.com

Abstract: In our work, we study the radiative transfer in a plasma formed by H20-Air
mixture, and particularly the calculation of the net emission coefficient. The H20-Air plasma is
produced during the analysis of pollutants in water using the LIBS (Laser-Induced Breakdown
Spectroscopy) technique, this plasma is often mixed and contaminated with metallic vapors.

This calculation is performed under atmospheric pressure in the temperature range of S000K
to 30000K, for different plasma thicknesses between O and 1cm and under the assumption of
local thermodynamic equilibrium.

The NEC is the difference between the radiative power emitted in the axis of the arc and the
radiation absorbed in other regions of the plasma by a unit of volume, in which it is assumed that
the plasma is spherical, homogeneous and isothermal.

The total radiation emitted by the plasma is the result of the superposition of the background
continuum and line spectrum, which is itself the result of several processes such as:
bremsstrahlung and radiative recombination. For the treatment of the lines by neglecting their
overlap in order to make possible the use of the escape factor. The determination of line profiles
is essential. To know the profile of a line, it is necessary to study the broadening phenomena.

The results highlight the influence of three parameters on the net emission coefficients:
temperature, pressure and plasma thickness. The values of NEC allow the estimations of the
radiative losses in the hot regions of the plasma.

The determination of the radiation escaping from the plasma is essential: the radiation is a
non-negligible term in the energy balance and its knowledge allows to calculate the radial
temperature profile in the arc plasma. This radiation can also be used as a diagnostic tool for the
characterization of the plasma.
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Improved metal-insulator-transition performance in VO2 Thin
Films fabricated by pulsed laser deposition

KHEREDDINE Abd el yazid LAFANE Slimane, AIT-DJAFER Zouina Amina ,
SMAALI-LAFANE Assia, ABDELLI-MESSACI Samira

Laser-Mater Interaction group, lonized Media and Laser Division, Centre de Développement des
Technologies, Algiers, Algeria

Corresponding author: khereddiney@yahoo.fr

Abstract: Vanadium dioxide (VO2) is one of the most promising materials for energy storage
and energy conservation applications [1]. Due to its reversible metal to insulator transition (MIT)
and the resultant abrupt suppressed infrared transmittance at high temperature, Vanadium dioxide
is one of the ideal materials for Energy-Efficient Smart Windows [2], however, the efficiency of
such device greatly depend on VO2’s MIT proprieties [3]. Here we show that the properties of
VO2's MIT can be significantly improved by the incorporation of an oriented ZnO intermediate
layer.

In this work pulsed laser deposition (PLD) has been used to successfully grown single phase
VO?2 thin films on virgin glass substrate with an intermediate oriented ZnO buffer layer. The
microstructural features were studied by x-ray diffraction and Raman spectroscopy. The metal-
insulator transition properties of the VO2 film samples were investigated in terms of electrical
resistance with varying temperatures. The main results show a significant improvement in the
reversible metal-to-insulator transition of the films in term of amplitude, width and sharpness of
the electrical resistance variation hysteresis.

Propagation of femtosecond solitons in silica fibers

BOUFAS Houria DAOU! Abdel Kader, TRIKI Houria

Materials Study and Analysis Laboratory , Departement of Physics , Faculty of Sciences, Badji
Mokkhtar University

Corresponding author: houriaboufas23@gmail.com

Abstract: We study the propagation dynamics of femtosecond optical pulses in silica fibers
which are the most common type of optical fibers that can be quite suitable for exploiting the
Kerr effect and can have extremely low absorption and scattering losses, and can bedops: (b w1el;ure deOUar
various materials in order to improve various properties. The higher-order noy Inﬂdr Schrodm er 9’6
equation with quintic non-Kerr terms is used to describe the light propag oa 1n ucr:h s%g@rﬁ'r&at'ona,

rich variety of solitary pulse solutions are obtained for the model u dem c alne a‘\{;'a:“e i Renewab,e
conditions. The solutions comprise bright, dark, and dipole solitary 'ages% 1ﬁu tr‘ tin a[h Energies
potentially rich set of localized wave solutions of the model. The for N 'ﬁbp cenglgi A7 thé ()’ : ";*_'b

S
existence regions and the features of the obtained solitary waves are also analyt 'caﬂlg,l,l}v dstlgated 3

:

and the stabilities are numerically discussed.



Study of ZnS/ZnO heterostructure,with chemically deposited ZnS
BENATHMANE Halima AZIZI Amor, GUEMMAZ Mohamed

University Ferhat Abbas - Setif 1

Corresponding author: benathmane.h@yahoo.com

Abstract: In this study, ZnO has been deposited by electrodeposition in aqueous solution and
ZnS thin films by chemical bath deposition method (the deposition was carried out at various
bath temperature) on FTO glass substrates. Electronic, optic and morphological properties of the
heterostructure ZnS/ZnO were investigated using different analysis techniques. Mott-Schottky
analysis used to determine the flat band potential and the donor concentrationt, the results
indicated n-type conductivity for ZnS/ZnO heterostructure and ZnO, ZnS thin films. The optical
band gap values are found 3.29 and 3.45 eV for ZnO and ZnS/ZnO heterostructure respectively.
Scanning electron microscopy measurement point out the increase of grain size. Homogeneous
and uniform surface was confirmed by atomic force microscopy. The obtained heterostructures
would be usful for photovoltaic applications.

Développement d’une cellules solaire hétérojonction n-ZnQO/p-Si.

NAIM Houcine BOUADI Abed, BENABADJI Noureddine, REDOUANE Fares

Laboratory for Analysis and Applications of Radiation (LAAR), Department of Physics, University of
Science and Technology of Oran (USTO)

Corresponding author: houcine.naim@univ-relizane.dz

Abstract: La cellule solaire hétérojonction simple a base d'oxyde de zinc de type n-ZnO et de
type p (p-Si) est I'une des nombreuses solutions pour remplacer la technologie conventionnelle
de cellule solaire a simple homo-jonction Si. Pour déterminer les parametres ayant une influence
considérable sur les performances des cellules solaires ZnO/n-Si, nous avons réalisé des
simulations a I’aide du logiciel PC1D. Nous avons démontré que les meilleures grandeurs pour
I'épaisseur d'émetteur, 1'épaisseur de base, la densité de dopant d'émetteur et les densités de
dopant de base sont respectivement de 18.5 ym, 407.143 ym, 5.1016cm — 3 et 1. 1017cm - 3,
afin d'obtenir 24.4% d'efficacité des cellules solaires standard.
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FOPID Control Based on Evolutionary Algorithms for Quarter

Car Nonlinear Active Suspension System

BOULAARAS Zineb /

LABGET Laboratory Department of Electrical Engineering Faculty of Science and Technology

Larbi Tebessi University Tebessa/ Tebessa, Algeria

Corresponding author: Zineb.boulaaras@univ-tebessa.dz

Abstract: Abstract studies the active suspension system of a quarter-car model. Which is
modeled mathematically as a two degree of freedom (DOF), a combination of components and
mechanisms to ensure the comfort and safety of the driver and passengers in the car. The

management and stability of the car depend to a large extent on the quality of the suspension
generally, and this is why car manufacturers are turning to an adjustable suspension that can be
adapted to slanted road surface (Ramp Road) as it controls the vertical movement for car wheels.
In this study, we show how an active suspension can be changed to adapt on the move by
controlling it with an ordinary Fractional-Order proportional integral differential (FOPID), and
intelligent Fractional-order PID controllers tuned by evolution methods (genetic algorithms and
PSO algorithms). the simulation results demonstrate the robustness and effectiveness of the
proposed FOPID tuned by the PSO algorithm in controlling and adapting the active suspension.
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Charpy Test of a Renewable Material (Bioplastic Starch).

KAREK Rabie ZINE Abdallah
Université Kasdi Merbah Ouargla, Route de Ghardaia 30000, Algeria;
Corresponding author: karek.rabie@univ-ouargla.dz

Abstract: Plastics are considered today the most widely used and versatile materials of the
modern era [1]. Plastic materials derived from petrochemical raw materials used recently have
severely impacted the environment by their pollution, and the occurrence of epidemics due to the
massive use of petrochemical polymers, which has been accompanied by a shortage of oil,
therefore, many studies have focused on the synthesis of renewable and biodegradable polymers
[2]. Considerable efforts are also being made to replace petrochemicals with materials made from
renewable ingredients, the use of Biodegradable bioplastic has attracted a lot of attention due to
its environmentally friendly properties, wide variety, and availability, its non-toxicity, and its
low cost [3]. Starch is considered one of the most promising natural polymers used in the
production of biodegradable plastics, due to its biodegradability, enormous abundance, annual
regeneration, and low cost [4]. Polyols and glycerin compounds are among the most widely used
plasticizers [5]. In this study, starch/glycerin bioplastics are made with variable mass ratios, then
the specimens were subjected to impact resistance by Charpy impact to see their resilience. The
results show that the bioplastic starch/glycerin 40% Glycerin (SG40) had better properties
compared to the rest of the bioplastic and the Charpy impact energy modulus was around 14.85
(Kj/m2), which is 1.3 times higher than that obtained from bioplastic SG30 (30% glycerin), and
1.2 times higher than that obtained from bioplastic SG50 (50% glycerin).

1. Crawford CB, Quinn B. 3 - Plastic production, waste and legislation. In: Crawford CB, Quinn B, editors.
Microplastic Pollutants: Elsevier p. 39-56 (2017).

2. Mendes JF, Paschoalin RT, Carmona VB, Sena Neto AR, Marques ACP, Marconcini JM, et al.
Biodegradable polymer blends based on corn starch and thermoplastic chitosan processed by extrusion.
Carbohydrate Polymers. 137:452-8 (2016).

3. Pirsa S, Mohtarami F, Kalantari S. Preparation of biodegradable composite starch/tragacanth
gum/nanoclay film and study of its physicochemical and mechanical properties. Chemical Review and
Letters.3:98-103 (2020).

4. Rabie K, Mustapha B, Mehdi K, Abdallah Z. Elaboration and Charpy Test of Bioplastics Reinforced by
Renewable Fibers: Starch /Diss. International Journal of Engineering Research in Africa. 59:77-87
(2022).

5. Hasan M, Gopakumar DA, Olaiya N, Zarlaida F, Alfian A, Aprinasari C, et al. Evaluation of the
thermomechanical properties and biodegradation of brown rice starch-based chitosan biodegradable
composite films. International Journal of Biological Macromolecules.156:896-905 (2020).
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Production of environmentally safe softeners of rubbers and gums

BENABIDI Bilal GAYLE Alexander, KUZICHKIN Nikolai
University of kasdi merbah 30000 Ouargla, Algeria
Corresponding author: benabidi.bilal@univ-ouargla.dz

Abstract: Plasticizers are widely used in the rubber industry, including the production of
automobile tires. The volume of their consumption is at about 10-15% of the total volume of the
production of rubbers. The most versatile plasticizers for rubber compounds are aromatic oil-
softeners for the tire industry of type PN-6sh, obtained from a mixture of extracts by selective
cleaning of oil fractions and from deasphaltsites, well mixed with styrene-butadiene rubbers [1].
However, this oil-softener may contain up to 20% by weight polycyclic hydrocarbons, some of
which might be carcinogenic. Based on research results, held in Moscow, up to 60% of polluting
and hazardous substances for health are emitted into the air by worn rubber tires [2]. In
accordance with the directive of the EU Parliament, all softening oils, used in the EU countries,
should contain no more than 2.9% by weight polycyclic aromatic hydrocarbons (PAHs) [3].
Environmentally safe oils are obtained by secondary treatment of aromatic extracts by solvents,
which (solvents) dissolved selectively polycycloarenes. Up to the moment, the main solvents that
are used are dimethylsulfoxide (DMSO) and the use of propylene carbonate for this purpose is
also patented. However, both dimethylsulfoxide and propylene carbonate are characterized by
low thermal stability, which complicates their regeneration [4, 5]. N-methylpyrrolidone (N-MP)
is much more thermally stable; the temperature of the beginning of its decomposition
(tensiometric method) is 320°C [6]. N-MP also has a high selectivity with respect to polycyclic
arenes - monoaromatic hydrocarbon systems [7], which is especially important when cleaning
the oil softeners from benzo(a)pyrene and other carcinogenic polycyclic hydrocarbons. However,
because of the excessively high solubility, N-MP is mixed with aromatic oil-softeners. To form
a heterogeneous system, mixtures of N-MP with ethylene glycol, are used for the extraction of
benzene and its homologues from reforming catalysts (Arosolvan process). The purpose of this
work is the choice of an effective and thermally stable extractant for the cleaning oil softeners
from polycyclic hydrocarbons and resins, including carcinogeniccompounds .

1. Gayle A. A, Somov V. E, Varshavsky O. M, Semenov L. V. Application of aromatic concentrates, extracted by extraction from oil fractions
// Extraction and application of arenes of middle distillate petroleum fractions / Sb. works of LLC "KINEF"; Ed. AA Gayle and VE Somov. - St.
Petersburg. "IR Synthesis", 1998. - P. 91 - 138.

2. Directive 2005/69 / EC of the European Parliament and of the Council // Official J. of the European Union. - 2005.- L. 323. - P. 51-54.
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Formulation of a Self-compacting Eco-Concrete based on Recycled
Tile Waste Aggregates

DERABLA Riad MEDAOUED Nadjwa

Department of Civil Engineering, Faculty of Technology, University of 20 August 1955, Skikda,
Algeria

Corresponding author: rderabla@gmail.com

Abstract: The reuse of construction waste as recycled materials in a self-compacting concrete
(SCC) offers a good solution for the management of this waste, it allows to protect the
environment, to save natural resources and allows to acquire a sustainable development [1, 2].
The SCC presents a homogeneity and a workability which facilitates its implementation without
the use of the means of vibration from where the reduction in the cost of manufacture.

The objective of this study is a contribution to formulate an economical self-compacting concrete
(eco-SCC) based on recycled raw materials such as tile waste gravel and glass powder. The
incorporation of this waste was realised into two variants, the first of which comprises 50% of
the waste tile gravel with 20% of glass powder, and the second comprises 100% of the waste tile
gravel and 40% of glass powder. A comparison was presented between the characteristics, in the
fresh state and in the hardened state, of the elaborated SCCs and those of the control SCC made
from natural aggregates.

The results obtained show that it is possible to manufacture an eco-SCC based on recycled
materials (gravel of tiling waste and glass powder), where it has been able to acquire
characteristics very close to those of the control SCC, whether in the fresh state or in the
hardened state in terms of mechanical behavior. So, we can say that we have been able to
manufacture an eco-BAP which is stable and environmentally friendly.

1. Chang Sun, Chen Qiuyi, Jianzhuang Xiao, Weidong Liu: Utilization of waste concrete recycling materials
in self-compacting concrete. Resources Conservation and Recycling 161(4):104930, October 2020.
DOI: 10.1016/j.resconrec.2020.104930.

2. Pedro Raposeiro da Silva, Jorge de Brito: Self-compacting concrete (SCC) -Contribution to Sustainable
Development. Conference: International Conference PORTUGAL SB10, Sustainable Building Affordable to All,
organized by iiSBE—Portugal, At: Vilamoura, Algarve, Portugal, 17-18-19 March 2010, January 2010.
DOI: 10.13140/RG.2.1.2461.2886
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Study of The Structural, Morphological and Optical Properties of
The Nano-structured TiO: Thin Films

OKBI Farid TAABOUCHE Adel, GHARBI Brahim , GHERIANI Rachid

Laboratoire de Rayonnement et Plasmas et Physique des Surfaces (LRPPS), faculty of
mathematics and materials sciences, University of Ouargla, Algeria.

Corresponding author: brellamar@gmail.com

Abstract: Titanium dioxide (TiO,) is one of the most studied transition metal oxides [1]. While,
TiO, films has very intriguing optical and chemical properties including high refraction index
and dielectric constant, low extinction coefficient in the infrared and the visible region, high
resistance to photocorrosion and ecological non-toxicity [2-3]. In this work, TiO2 thin films were
deposited onto glass substrate by two different techniques: sol— gel dip-coating (SG) and reactive
DC magnetron sputtering (Sput). The prepared samples have been characterized by means of y-
Raman, scanning electron microscopy (SEM), UV-Visible spectrophotometry, and M-Lines
spectroscopy (MLS). The u-Raman results showed an amorphous TiO,-SG phase and the
vibrational mode of TiO,-Sput is anatase phase. SEM spectroscopy has shown that TiO,-SG has
a disordered and more porous surface, TiO,-Sput sample is homogeneous and shows uniform
distribution of densely packed well-defined grains. The optical transmittance spectra varying
from 60 to 88% in the visible region. The gap energy deduced from the transmittance are 3.48
and 3.53 eV for TiO,-SG and TiO,-Sput, respectively. The optical waveguiding measurements
carried out on TiO2-SG and TiO,-Sput films show single guided modes behavior (TEO and
TMO). These measurements have allowed deducing the refractive index and thickness values that
are 2.06 at 216 nm for TiO,-SG and 2.26 at 204 nm for TiO,-Sput thin films. The analysis of
waveguiding properties indicates that amorphous TiO, may prove to be more efficient in photonic
device as compared to crystalline TiO,.
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Pattern Recognition and Diagnosis of Multiple Open Circuit Faults
in the Inverter Feed of an Induction Motor Drive Using Neural

Networks

TAMISSA Younes CHARIF Fella, BENCHABANE Abderrazak, KADRI Farid

Department of Electronics and elecommunications, LAGE Laboratory, Faculty of New
Technologies of Information and Communication, University of Kasdi Merbah-Ouargla, Ouargla,
Algeria.

Corresponding author: tamissayounes@gmail.com

Abstract: The operation and control of induction motors and inverter drives under faulty
conditions is a very challenging task in the present day. For that reason, these electrical systems
must be well considered to provide a relevant diagnosis of these elements. Consequently,
etecting defects early will be very important in order to find methods to allow us to control the
operation and take protective action to avoid regular failures. In particular, the work aims to
examine the possibility of both a single and multiple fault switch detection, location, and
diagnosis in a threephase voltage source inverter feeding an induction motor drive, using artificial
intelligence (AI) technique with neural network direct torque control (Neural DTC). A proposed
method based on a pattern recognition technique for open circuit switching faults in inverters is
equipped with a simple feature extractor to make detection and diagnosis of faults possible and
straight forward using a neural network technique. A classification performance for multiple
faults is improved by the use of a neural network technique

Improving the productivity of a single slope solar still
SOUIGAT Abdelkader SLIMANI Driss , KORICHI Zineb,BENKRIMA Yamina,

BENGUEHZA Mohammed Lakhdar
Ecole Normale Supérieure de Ouargla, Algeria
Corresponding author: souigataek@gmail.com

Abstract: Solar energy has multiple uses, as it is used to produce electricity. It is also used to
obtain distilled water using solar distillers. The mechanism of the solar still is very simple. The
solar still is a distillation basin that works as an absorbent solar panel that raises the temperature
of the water inside it and after a while it evaporates leaving behind pollutants and dissolved solid
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Study of optical emission spectra during layer deposition
silicon wafers with the MDECR technique

Mohammed AZZAOUI 1, Fethi KHELFAOUI 2, A. SOUIGAT 3

1 Laboratoire des Matériaux, Technologie des Systemes Energétiques et Environnement, Faculté des
Sciences et Technologie, Université de Ghardaia, Ghardaia 47000, Algérie

2 Lab. Rayonnement et Plasmas et Physique des Surfaces, Ouargla 30 000 (Algérie)

3 Ecole Normale Supérieure de Ouargla, 30000 Ouargla, Algeria

Corresponding author: mohazzaoui@gmail.com

Abstract: The study of equilibrium degrees of discharge plasma is important to understand the plasma
kinetics which reflects on the characteristics and properties of the deposited thin films. The technique used is
the “Matrix Distributed Electron Cyclotron Resonance” (MDECR: 20 sccmAr, 1 bar, 1kW), the analysis of
the optical emission spectroscopyin the 300nm-1100nm range shows the existence of some species in excited
states such as Ar (3p54p: 2pi, i=10.1), H (n=3(1s3) —n=2 (1s2) and n=4(1s4) —n=2(1s2)). There are several
models used in the study of plasmas and to determine these characteristics such as the electron density, the
electron temperature, the densities of different species in the plasma. We use in this study the partial local
thermodynamic equilibrium model. The value of Texc calculated from the light intensity of the IHa and THf
lines, using the intensity ratio method, is equal to

2.65 eV Using the Boltzmann diagram method, the excitation temperature for the sub group (Je= 1/2 ) is
Texc=1262.83165 K = 0.11 eV and the subgroup excitation temperature (Jc= 3 /2 ) is Texc=5645.8512 K =
049 eV.

Keywords: excitation temperature, optical emission spectroscopy, partial local

thermodynamic equilibrium.
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ABOUT THE CONFERENCE

Nowdays, our world is witnessing a great development in various fields of technology and energy transfor-
mation towards new-green nanomaterials and various kinds of renewable energies are continously develop-
ped. Seeking for new materials, eco-freindly prepared without harmufl reagents is now a challenging task and
also the aim of several research laboratories. The synthesis and the phyiscal-chemical study of these materials
contribute to the development of new renewable energies. The conference aims to provide an interdisciplina-
ry platform for researchers, practitioners and educators to present and discuss the most recent innovations,
trends, and challenges as well as solutions adopted in the fields of Materials Synthe- sis, Characterization and
Processing.

AIMS AND OBJECTIVES

The conference aims to discuss the latest challenges in the field of renewable materials and also an opportunity
to analyze in detail the advancement in the field of renewable energies. The event is also an opportunity for
researchers to approach their ideas and discuss topics related to the fields of the physical characteristic of re-
newable nanomaterials. This conference will include, emerging research related to materials, nanotechnology,
environment and other interesting topics.
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