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FOREWORD

Dear Colleagues,

It is our great pleasure to host you at the 1st National Conference on Emerging Materials for
Energy Storage and Conversion (NCEMESC’25). The conference will be held online on 03—
04 December 2025. NCEMESC’25 aims to provide an excellent international forum
highlighting recent advances and new results across a wide spectrum of topics related to
emerging materials for energy storage and conversion. Participants will have the opportunity
to attend plenary lectures and to present their research through oral and poster sessions, as
well as to engage in fruitful scientific discussions. NCEMESC’25 is structured around four

main themes, with plans to expand these topics in future editions. These themes are:

1 Materials for Energy Storage

2 Materials for Energy Conversion

3 Emerging Technologies in Hydrogen Production and Storage

4 Advanced Design and Characterization Approaches

We hope that all participants will enjoy this event, and we look forward to meeting you again

at the second edition of the conference.

Prof. Dr. Toufik Hadjarsi
Chairman, NCEMESC’25

Contacts : - E-mail : ncemesc25@gmail.com -Phone : 0562 71 02 15 -\Neb site : https://crtse.dz/ncemesc-2025/
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Authors Title Page

Rania charif Band Gap Engineering and Pressure-Dependent Physical 12
Properties of Magnesium-Based Antimony Trirutile Oxides

Naima BOUDIEB  Synthesis and characterization of PANI/PEDOT: PSS/GO for 22
applications in supercapacitors

Chebabhi ardjouna Comparative Analysis of Materials for Lithium-lon, Solid- 23
State Batteries, and Hydrogen Energy Storage Systems

F.djaidi Structural and Magnetic Properties of Mgo.5Zng.5-xMnyFe,O, 24
(x =0.0, 0.125, 0.250) Spinel Ferrite Nanomaterials for
Energy Storage Applications

Saloua merazga Improved electrochemical performances of LTO composite 25
anodes for Li-ion batteries

Fatsah MOULAI MnO,-layer electrode material for symmetrical supercapacitor 26

Soraya bouachma  Synthesis and Electrochemical Evaluation of Ternary 28
Hydroxides Electrode Materials

Hammache soumia  Enhancing Building Energy Performance Through Plastic - 29
Fiber Reinforced Adobe

Berouaken. Malika Physical and Electrochemical properties of L\VO/C Anode 30
Material for Lithium-lon Batteries

Kahina messara Assessment of the thermal conductivity coefficient of 31
compressed earth blocks reinforced with olive stone powder

Kadri meryem Integration of Emerging Phase Change Materials in Building 32
Design for Thermal Energy Storage and Passive Comfort
Regulation

Ahmed zouhir A techno-economic analysis of green hydrogenintegration in a 33

kouache hybrid energy system for a telecommunications station

Salima kouider Mechanistic Insights into Sustainable Biodiesel Production 34

elouahed Using Mo— Zn/CaO Bimetallic Catalysts

Abdeldjalil Effect of novel fin distribution on the melting process of 35

belazrega thermal storage units

Djabri amina The study of the structural and magnetic properties of a rare- 36
earth nanomaterial by ab initio methods for potential
applications in energy storage

Madaci wissal Electrochemical evaluation of CNTs-Based electrodes derived 37

Contacts : - E-mail : ncemesc25@gmail.com -Phone : 0562 71 02 15

- Web site : https://crtse.dz/ncemesc-2025/
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from Algerian gas condensate for Energy Storage

R. Malki Ab-initio and Monte Carlo studies of physical properties of 38
semiconductors based on Selenium.

Siali Mohammed Solar-driven photocatalysis-adsorption hybrid process using 39

El Amine polyaniline/cobalt-montmorillonite nanocomposite for methyl
orange removal

Abdeldjalil Effect of novel fin distribution on the melting process of 40

Belazrega thermal storage units

Naouel. Belabed The effect of annealing temperature and Na*,CIand F ionson 41
the structure of TiO? for photocatalytic application

Ishak mebarkia DFT-Based Insights into the Optoelectronic Properties of
Cubic CsPbX3 (X = Br, I) Perovskites for Energy Conversion 42
Applications

S. Anas boussaa oot sy ifide Thin film deposition and characterization for 43
CO ,Conversion

Karima benfadel Investigation of the stability and selectivity of Sn-doped Cu,S 44
of CO,-to-formate conversion via controlled synthesis routes

Rima cherroun Investigation of the effect of replacing the f-Ga,O3: Sn 45
substrate with a 4H-SiC substrate in a 5-Ga,0O3-based solar-
blind Schottky barrier ultraviolet photodetector

Samira kaci Electrochemical Properties of Po@PbS/C/PVDF-based 46
Composite used as Cathodes for CO; Electroreduction
Conversion

Barkat sarra Numerical simulation of inverted perovskite solar cells with 47
dual electron transport layers

Meriem boudiaf Design of TiO,—Modified Clay Supports for Stable and Active 48
Ni Catalysts in the CO, Reforming of Methane.

Manal goudjilb Design of D-A-n-A Sensitizers Incorporating Dithienosilole: 49
Impact of n-Extended Auxiliary Acceptors on Photovoltaic
Performance via DFT/TD-DFT Analysis

Naceur khadidja Investigation of Defect Density Effects on ZnO/Cu,0O 50
Heterojunction Solar Cell Performance

Oussama djema Effect of Si particle size on the structural properties of AlSi 51
paste for realization of Al local rear contacts in n-PERT RJ Si
solar cells

Rahli chouaib Optimized Solar Energy Management Using IncCond MPPT 52
and Battery Storage in Standalone PV Systems

Z.Younsi Numerical Investigation of Band Alignment at the
ETL/Perovskite Interface Using SCAPS-1D Simulation 53

Messaouda ayachi  Structural and optical properties of Cobalt-doped ZnO thin 54

Contacts : - E-mail : ncemesc25@gmail.com -Phone : 0562 71 02 15
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Leila dehimi Microkinetic Modeling of CO, Valorization over a Ni-Ga- 55
Based Catalyst
L. Talbi Tuning Selectivity in CO, Photoelectroreduction through Cu 56

and Zn-Modified Polyaniline Electrodes

Abdelhafid guediri  Genetic Algorithm-Based Speed Control of DFIG for Efficient 57
Power Delivery to the Electrical Grid

Abdelhafid guediri  Intelligent Fuzzy Control Design for Intermediate-Power 59
Wind Turbines Interfaced with Medium Voltage Networks

Abdelbasset Non-Toxic Electron Transport Layers for MoS, Solar Cells: A 61

rahmoune Numerical Investigation

Walid azzaoui Preparation and Characterization of Al-Sn Co-doped CdO 62
Thin Films for Transparent Conducting Applications

D. Kherbouche Residential Energy Storage Solutions and Their Development 63

Prospects in Algeria
D. Kherbouche Study of a hybrid vehicle powered by photovoltaic energy and 64

biodiesel

A. Ghomri Development of a Predictive Model for Evaluating 65
Photovoltaic Cell Performance

A. Ghomri Comparative analysis of approaches used for predicting and 66
managing the performance of Li-ion batteries

Mourad guediri Adaptive Fuzzy Logic-Based Control of Electrical Power in 67
DFIG for Efficient Grid Integration

Mourad guediri Performance Evaluation of Fuzzy-PI Controllers versus 69

Genetic Algorithm-Based Speed Control for Doubly Fed
Induction Generators in Grid Power Systems

Ismahane DFT study of the influence of Hydrogen on the Lattice structure 71
berrached and electronic property of wurtzite AIN.
Fahima arab Thermoelectric Potential of Delafossite KScS; and RbScS,: A 72
DFT Study of Structural and Thermal Properties under
Pressure
Lilia alalga COx-free Hydrogen Production via Methane Decomposition 73

over Nickel Based Catalysts: Effect of the Catalysts
Preparation Method

Mehdi ouada Enhancing Renewable Energy Conversion Efficiency Using 74
Nanofluid

R. Malki Ab-initio and Monte Carlo studies of physical properties of 75
semiconductors based on Selenium

|.sari-ali Performance Analysis of Polycrystalline Silicon Photovoltaic 76

Modules under Partial Shading in Series and Parallel
Configurations

. Sari-ali Comparative Analysis of the Electrical Behavior of 77
Contacts : - E-mail : ncemesc25@gmail.com -Phone : 0562 7102 15 - \Web site : https://crtse.dz/ncemesc-2025/
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Monocrystalline and Polycrystalline Photovoltaic Modules
under Dark Conditions

Mousaab belarbi High-Efficiency Lead-Free Ag3Bil6 Solar Cells Enabled by 78
IGZO Electron and PTAA Hole Transport Layers: A
Numerical Study

Mezouar ali couches minces de verres ge-s—ga dopés a I'erbium pour 79
I’amplification optique et la conversion d’énergie

Messaouda.ayachi  Structural and optical properties of Cobalt-doped ZnO thin 80
films

Boutiche salima Ab initio study of ferroelectric structures: BiCoO; 81

B. Chikh-bled Modeling and Simulation of a Photovoltaic Energy System in 62
Adrar

B.chikh-bled Analysis of the Impact of Partial Shading on the Electrical 83
Performance of Triple-Junction a-Si:H Photovoltaic Panels

Annab nassima Numerical study of high-performance InGaN solar cells 84

Keltoum dris Design and Numerical Investigation of a Dual- Absorber 85
Hybrid Perovskite Solar Cell for Enhanced Photovoltaic
Performance

Leila ghalmi Performance Enhancement of CZTSe Thin-Film Solar Cells 86
through Numerical Optimization

Afak Ben azzouz Simulation and Validation of an Absorption Chiller Machine 87
Using the Characteristic Equation Method

Ismahane DFT study of the influence of Hydrogen on the Lattice structure 88

berrached and electronic property of wurtzite AIN.

Boudjadja yazid Synthese par methode sol-gel et caracterisation structurale de 89
ferrocobalites par pile sofc

D. Kherbouche Residential Energy Storage Solutions and Their Development 90
Prospects in Algeria

D. Kherbouche Study of a Hybrid Vehicle Powered by Photovoltaic Energy 91
and Biodiesel

Fahima arab Thermoelectric Potential of Delafossite KScS; and RbScS,: A 92
DFT Study of Structural and Thermal Properties under
Pressure

Siali mohammed el  Solar-driven photocatalysis-adsorption hybrid process using 93

amine polyaniline/cobalt-montmorillonite nanocomposite for methyl
orange removal

Alihellal dounia Membrane Reactor: An Innovative Technology for Enhanced 95
Hydrogen Production via the Water Gas Shift Reaction

Amel barr Etude de la production d’hydrogéne par photocatalyse 96

Contacts : - E-mail : ncemesc25@gmail.com -Phone : 0562 71 02 15
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Avribi koubra Effect of ZrO, Doping of CeO,-Supported Ni Catalysts for 97
H, Production by Steam Reforming of Ethanol

Chafaa khatima Risk Analysis in Green Hydrogen Production of Wind Power 98
Systems

Dehbi atallah Composite Nanomaterials for Efficient 99
Electrocatalysis in Hydrogen Production

Saloua merazga Doping Effect of MOF-derived C and CNT on 100
Electrochemical hydrogen storage performances Mg;. oAl,.
1Ni alloy

S. Attia Study of Hydrogen Evolution Under Visible Light Irradiation 101
On SrFe,04 Ferrite Photocatalyst

Imen STEIFI Sonochemically synthesized magnesium-based nanomaterial 102
for photoelectrochemical green hydrogen generation

Aribi koubra Catalytic performance of Ni-Doped Co/La,0O3 for degradation 104
of malachite green by hetero-PhotoFenton oxidation

Khaled derkaoui Transition Metal Ferrite Spinels (MFe,O,4, M = Cu, Ni, Mn): 105
A Comparative Investigation for Photocatalytic and Hydrogen
Evolution Applications

Djouama nadine Optimization of Hydrogen Production via Non-Thermal 106
Plasma Process

Mouna NACEF Dissociation catalytique de I'eau sur plusieurs matériaux 107

S. Saadoun Theoretical exploration of the structural and electronic 108
characteristics of LiMgH3 hydride

Siham naima Hydrogen Adsorption on Functionalized Corannulene: Toward 109

derrar Efficient Solid-State Storage

Wahiba faleka Spectral Analysis Adsorption Spectroscopy (SERS) Of 110
Carboxylic Derivatives

Bensadallah hayet  Ab Initio investigation of the structural and electronic 112
properties of FeTi and FeTiH compounds

M. Daimalah Advanced Design and Characterization of Spinel 113
Photocatalysts for Visible-Light Degradation of Cefixime

Chifa gadi High harmonic generation spectra from polyacetylene 115

Ouissem chibani Interface-Engineered AZO/Metal/AZO Multilayers on 116
Flexible PET Substrates: Effect of AZO Thickness and Metal
Type on Structural and Optoelectronic Properties

F.z.kouidri Development of hybrid materials based on carbon black 117
reinforced PANI

Abden sofiane Stacking Ensemble Methods for Enhancing Water Quality 118
Categorization

Omaima aidat Advanced Design and Characterization Approaches for 119

Contacts : - E-mail : ncemesc25@gmail.com -Phone : 0562 71 02 15
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Optimizing Gelatin Extraction from Waste Using Response
Surface Methodology (RSM)

Amira lakhdara Predictive Control and Optimal Energy Management of a 120
Hybrid PV-Hydrogen Microgrid

Aicha BALI Preparation and Characterization of Mn-Substituted 121
Ammonium Phosphomolybdic salt

Bouyelfane asmaa  Innovative Metallization Approaches in Solar Cells: A 122
Technical and Economic Comparison of Aluminum and
Copper Electroplating

Chetoui ) Understanding Charge Transfer Mechanisms through Band 123

abdelmounaim Structure Engineering in High-Purity InVO4/g-C3N4 Z-
Scheme System

H. Benathmane Elaboration and Characterization of Cu20/ZnO and CuO/ZnO 125
heterojunctions

Nabil benzerroug ~ Comparison Study of Photoionization Cross Section in 126
GaAs/Al«Ga; _xAs Quantum Rings: Effects of Morphology,
Temperature, Pressure and Electrical Field

Nesrine benarous ~ Combined Study of Intermolecular Interactions, In Silico 127
Modeling and In Vitro bioassays of Two Schiff Base
Polymorphs Derived from 2-aminobenzonitrile

Nesrine bensaid Synthesis, structure, and characterization of Beta zeolite as an 128
adsorbent material

Karima kahlouche = Nanoscale Design and Electrochemical Evaluation of a GO— 129
PEI-CeO, Hybrid Composite for Sensor Development

N. Dehnoun In-Situ Cobalt Functionalization of TiO, Nanostructures for 130
Virus Biocaptors and Photocaptors

Kerkar fouad Dislocation distribution in directional solidification of silicon 131
ingot for photovoltaic applications

Melaab loubna Modeling of the Rashba Effect in GaAs/AlGaAs Double 133
Quantum Well Structures: Approximate vs k-Dependent
Approach

Omar ramdani Supervised Learning-Based Fault Detection in Photovoltaic 134
Systems

Saadallah yaakoub  Electrochemical Synthesis and Characterization of Rare Earth- 135

Contacts : - E-mail : ncemesc25@gmail.com -Phone : 0562 71 02 15
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Reinventing Batteries for a Sustainable and Electrified World

Maher El-Kady
Professional Researcher, Department of Chemistry & Biochemistry at UCLA, California,
USA.
melkady2040@ucla.edu
Abstract

Lithium-ion batteries have changed the way we live, powering everything from smartphones
to electric cars. But to keep up with the growing demands of electrification, we need to
overcome persistent challenges around safety, performance, and large-scale manufacturing. In
this talk, I will share how our team at UCLA and Nanotech Energy is addressing these
challenges through advanced materials design and scalable engineering solutions. By
integrating functional nanomaterials such as graphene into lithium-ion batteries, we are
developing energy storage systems that are safer, longer-lasting, and higher performing.
These innovations are enabling new possibilities in consumer electronics, data centers, micro-
mobility, and home energy storage. Our efforts have moved beyond the laboratory, with
technologies now being scaled up at our 150 MWh production facility in California. This
work highlights how fundamental research and industrial innovation can come together to

advance the energy technologies of the future.
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High-Performance Flexible Micro-Supercapacitors with Wide Working Voltage
Window and Good Durability

Rabah Boukherroub

Univ. Lille, CNRS, Univ. Polytechnique Hauts-de-France, UMR 8520 - [EMN, F-59000 Lille,
France
rabah.boukherroub@univ-lille.fr

Abstract

With the advent of the intelligent era, there is a continuous demand for intelligent robots,
wearable electronic devices, implantable medical sensors and so on. Flexible miniature energy
storage devices, like micro-supercapacitors (MSCs) and micro-batteries, play indispensable
roles in supplying power for various components. Among these flexible energy storage
devices, MSCs have been recognized for their various favorable features, including
satisfactory power density, prompt charging/discharging time, long lifespan, high safety etc.
However, the drawback of low energy density has seriously hindered their application
scenarios. Therefore, efforts have been devoted to improve the capacitance or broaden the
operating window to obtain high energy density, as energy density is directly correlated to the
capacitance and the square of the working voltage window.

In this presentation, | will discuss our recent results on the assembly of flexible MSCs using
direct laser-writing approach and their performance under mechanical bending [1-4].

[1]- Flexible symmetric micro-supercapacitors with wide working voltage window assisted by laser fabrication and liquid
crystal gel electrolyte. Jia et al., Microsystems & Nanoengineering 10 (2024) 107

[2]- Liquid crystal gel electrolyte for high-temperature all solid state flexible micro-supercapacitors with excellent stability.
Lietal., ACS Applied Energy Materials 6 (2023) 5230-5238

[3]- An efficient cobalt-nickel phosphate positive electrode for high-performance hybrid microsupercapacitors. Li et al.,
Journal of Energy Storage 64 (2023) 107144

[4]- Waste PET upcycling to conductive carbon-based composite material through laser-assisted carbonization of UiO-66.
Kogolev et al. Journal of Materials Chemistry A 11 (2023) 1108-1115
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Towards a Sustainable Energy Transition: Microgrids, Renewable Storage,
and Collaboration Opportunities

Mustafa Ergin Sahin
Associate Professor Recep Tayyip Erdogan University

mustafa.sahin@erdogan.edu.tr

Abstract

This talk will explore recent developments and challenges in the field of microgrids and
renewable energy storage systems. Particular focus will be given to hydrogen energy and
supercapacitors as promising technologies for efficient and sustainable storage. The role of
power converters in enabling reliable integration and control within these systems will also be
discussed. Additionally, I will present an overview of my background, our research facilities,
and potential avenues for collaboration, aiming to foster international partnerships in the

pursuit of clean energy solutions

Contacts : - E-mail : ncemesc25@gmail.com -Phone : 0562 7102 15 - \Web site : https://crtse.dz/ncemesc-2025/

18



mailto:ncemesc25@gmail.com
https://crtse.dz/ncemesc-2025/

P an 1st National Conference on Emerging Materials for Energy Storage
ard
A/7F NCEMESC
LA —_ AIg\arsZDng..

Y B . % ] ”
@«@ . and Conversion “NCEMESC’25

k_/ Online December 3 - 4, 2025, Alaiers

Small Energy, Big Potential: How Microfluidic Fuel Cells Could Power

Tomorrow’s Devices

Mohamed Mohamedi
Professor and Researcher INRS, Canada

mohamed.mohamedi@inrs.ca

Abstract:

As our reliance on portable electronic devices—from smartphones to medical sensors—
continues to grow, the need for compact, efficient, and sustainable energy sources becomes
increasingly pressing. Microfluidic fuel cells, situated at the crossroads of chemistry,
microfluidics, and miniaturized engineering, offer a promising alternative to conventional
batteries.

This conference will explore the fundamental principles of these systems, recent advances in
their design and performance, and the reasons why their unique features—such as low-
temperature operation, scalable power output, and the use of liquid fuels—make them ideal
candidates for powering next-generation portable electronics. Through concrete examples and
forward-looking perspectives, this presentation aims to shed light on the potential role of

these micro-energy sources in the energy landscape of the future.
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Band Gap Engineering and Pressure-Dependent Physical Properties of

Magnesium-Based Antimony Trirutile Oxides

Rania Charif'*, Rachid makhloufi*
Laboratory of Applied Chemistry (LCA), University of Biskra, P.O. Box 145, 07000 Biskra, Algeria.

Corresponding author E-mail addresses: rania.charif@univ-biskra.dz

ORAL
ABSTRACT

The trirutile structure holds significant potential for use in affordable photovoltaic and
optoelectronic  devices. This manuscript examines MgSb,Os material structural,
thermodynamic, electronic, optical, and mechanical properties utilizing density functional
theory (DFT) simulations. Additionally, we investigate the effects of hydrostatic pressure
ranging from 0 to 70 GPa on these physical properties. Our study presents the first theoretical
framework for analyzing the behaviour of MgSh,0Og under pressure, offering valuable insights
into its properties. The compound retains a tetragonal crystal structure across this pressure
range, and the derived lattice constants align with those reported in other experimental
studies. Moreover, the thermal properties of the MgSh,Os compound have been determined,
including enthalpy, free energy, heat capacity, entropy, and Debye temperature, which can
support future experimental and theoretical investigations of this material. Due to their high
Debye temperatures, the components under study exhibit relatively high melting points. The
electronic density of states (DOS) and electronic band structures were evaluated with the
GGA-PBE exchange correlation function, the results reveal that the direct (I'-I') energy
bandgap value increases and shifts in the ultraviolet spectrum by applying pressures from 0 to
70 GPa. The optical properties of the MgSh,0¢ compound are described in detail, including
dielectric function, absorption, reflection, conductivity, and refractive index, which highlight
the potential of this material for optoelectronic and engineering applications. The increase in
the elastic modulus value indicates that MgSh,0¢ becomes stiffer under stress. The Poisson’s
and Pugh’s ratios also show that the compound transforms from brittle to ductile when

pressure is applied. Pressure significantly affects this material’s anisotropy factor, causing
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deviations from a spherical shape. This discovery brings up interesting prospects for the use

of the trirutile phase MgSh,Og for optoelectronic applications and devices.

Key words: Trirutile phase, MgSh,0s, Band Gap, Pressure, optoelectronic applications

Synthesis and characterization of PANI/PEDOT: PSS/GO for applications

in supercapacitors

Naima BOUDIEB*"*, Mohamed LOUCIF SEAID, Lila Meziane®, BOUDAOUAD Nour
El Houda®
aUm'versily M’Hamed Bougara, UMBB, Boumerdes, LTMFP, Algeria.
®Laboratory of Applied Chemistry and Materials LabCAM, Algeria.
‘Center for the Development of Advanced Technologies (CDTA), Algeria

*Corresponding Autor Email: n.boudieb@univ-boumerdes.dz
ORAL

ABSTRACT

This research aims to develop and characterize composite electrodes based on PANI/PEDOT:
PSS/graphene oxide (GO) conductive polymers for applications in supercapacitors. The main
objective is to improve the electrochemical performance and capacity of the electrodes by
varying the GO content relative to the PANI/PEDOT: PSS percentage. A Chemical synthesis
of PANI/PEDOT: PSS/GO, with GO contents ranging from 1 to 5%. The developed materials
were characterized by using several physicochemical techniques: UV-Visible, ATIR/FTIR,
XRD, optical microscopy, Scanning electron microscopy, and electrochemical techniques:
OCP, CV, EIS...

The results obtained show that the addition of GO significantly improves specific capacitance,
conductivity, and cyclic stability. Samples containing 3 and 5% GO vyielded the best
electrochemical, specific capacitance, and energy performance.

This work improves the specific capacitance of PANI/PEDOT: PSS/GO hybrid materials in
the field of energy storage and provides a solid foundation for the future development of high-
performance supercapacitors, with the prospect of integrating these materials into real-world

devices, particularly in the context of technological innovation projects.

KEYWORDS: supercapacitor; Electrochemical technics: CV, EIE; PANI/PEDOT: PSS; GO.
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Comparative Analysis of Materials for Lithium-lon, Solid-State Batteries,
and Hydrogen Energy Storage Systems

Chebabhi Ardjouna”

Electrical engineering department,University of biksra ,Biskra,Algeria

iy

" Corresponding author@ ch.ardjouna@yahoo.com

ORAL

ABSTRACT

The growing reliance on renewable energy sources requires the development of advanced
materials for efficient and sustainable energy storage systems. Lithium-ion and solid-state
batteries, as well as hydrogen-based storage technologies, represent the leading solutions
for integrating intermittent renewable energy into modern power systems. Lithium-ion
batteries employ intercalation materials such as graphite anodes and layered oxide
cathodes, providing high energy density and mature industrial scalability. However, their
performance is constrained by the limited availability of critical raw materials such as
lithium, cobalt, and nickel, and by safety issues associated with flammable liquid
electrolytes. Solid-state batteries replace liquid electrolytes with solid ionic conductors
such as sulfides, oxides, or polymers, thereby offering higher thermal stability, longer
cycle life, and improved safety. Nevertheless, challenges remain regarding interfacial
stability and high manufacturing costs. Furthermore, hydrogen energy storage materials
rely on electrochemical and catalytic processes for energy conversion and storage. In this
system, water electrolysis produces hydrogen using renewable electricity, which can
subsequently be stored in metallic hydrides, porous nanostructured materials, or
compressed gas tanks. Moreover, hydrogen can be reconverted into electricity through
proton-exchange membrane fuel cells or solid oxide fuel cells. Although hydrogen
systems exhibit lower round-trip efficiency compared to batteries, they offer superior
scalability, higher energy density, and long-term storage capability. A comparative
assessment of these materials reveals that advanced battery materials are optimal for
high-efficiency, short-term energy storage, while hydrogen-based materials are more

suitable for long-duration and large-scale applications. Integrating both technologies can
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contribute to the creation of a more resilient, decarbonized, and sustainable global energy

iy

infrastructure.

KEYWORDS: Energy storage materials, lithium-ion batteries, solid-state batteries,
hydrogen storage.
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Structural and Magnetic Properties of Mgo .5 ZNg .5 - xMnFe; O, (X =
0.0, 0.125, 0.250) Spinel Ferrite Nanomaterials for Energy Storage
Applications

F.DJAIDI*, N. FORTAS, H. MECHRI, M.AZZAZ and K. TAIBI

Laboratory of Sciences and Materials Engineering, USTHB, BP 32, Bab-Ezzouar, 16311, Algeria 1,2

djaidifatiha@gmail.com

ORAL
ABSTRACT

Spinel ferrite nanomaterials have emerged as a versatile class of functional materials owing to
their tunable structural and magnetic characteristics. Their unique physicochemical properties
make them particularly attractive for advanced technological applications such as magnetic
storage, catalysis, sensors, and magnetic refrigeration.

In the present work, a series of Mg, .5 Zng .5 - \MnsFe, O, (x = 0.0, 0.125, 0.250) ferrite
nanoparticles were successfully synthesized through the conventional double-sintering
ceramic route. X-ray diffraction (XRD) patterns confirmed the formation of a wellcrystallized
single-phase cubic spinel structure without any detectable impurity peaks. The gradual
substitution of Mn2* ions for Zn?* ions led to a slight contraction of the lattice parameter,
consistent with the smaller ionic radius of Mn2* and the resulting redistribution of cations

between tetrahedral (A) and octahedral (B) sites. The average crystallite size, estimated from
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the XRD data using the Debye—Scherrer equation, was found to be in the nanometric range. In

e 1st National Conference on Emerging Materials for Energy Storage

particular, the sample

with x = 0.25 exhibited a crystallite size of approximately 76 nm, confirming the nanoscale
nature of the synthesized ferrites. Magnetic characterization revealed a clear enhancement in
the magnetic parameters with increasing Mn content. The saturation magnetization (Ms)
increased from 38.3 to 52.7 emu/q, reflecting strengthened A—B superexchange interactions.
Similarly, both the remanent magnetization (Mr) and coercive field (Hc) exhibited an
increasing trend, rising from 0.43 to 0.72 emu/g and from 2.6 to 6.4 Oe, respectively. The
magnetization curves obtained from vibrating sample magnetometry (VSM) measurements
confirmed that all compositions retain soft magnetic characteristics, exhibiting narrow
hysteresis loops and low coercivity.

These findings demonstrate that the controlled substitution of Mn2* ions effectively tailors
the

structural and magnetic properties of Mg—Zn ferrites while maintaining a nanometric
crystallite size. Such characteristics make these materials promising candidates for energy
storage devices, magnetic sensors, and other high-frequency applications where soft magnetic

behavior and low hysteresis losses are desirable.

KEYWORDS: Ferrite nanomaterials, Magnetic properties,energy storage devices.

Improved electrochemical performances of LTO composite anodes for Li-

ion batteries

Saloua Merazga ®, Fatima Boudeffar 2, Malika Berouaken® Mourad Mebarki?, Chafiaa
Yaddaden?®, Katia ayouz-Chabout®, Abdelhak Cheriet* ,Noureddine Gabouze

(a) Centre de Recherche en Technologie des Semi-conducteurs pour I’Energétique ,2 bd Frantz
Fanon Alger, b.p. 140 Alger — 7 merveille,

“ Corresponding merazgasal@yahoo.fr

ORAL
ABSTRACT
Lithium titanate (Li, Tis O; » ) materials exhibit a range of remarkable properties that

make them highly suitable for applications in lithium-ion batteries (LIBs). This study

Contacts : - E-mail : ncemesc25@gmail.com -Phone : 0562 7102 15 - Web site : https://crtse.dz/ncemesc-2025/
25



mailto:ncemesc25@gmail.com
https://crtse.dz/ncemesc-2025/
mailto:merazgasal@yahoo.fr

e 1st National Conference on Emerging Materials for Energy Storage

e
A NCEMESC

AL
;'IJ"/:;( Algiers 2025 ..
y <

o B . M ’ ”
NAED  gmaw and Conversion “NCEMESC’25

\@ Online December 3 - 4, 2025, Algiers

focuses on the synthesis of Li, Tis O; , -based nanocomposites through a hydrothermal

method. The structural and morphological characteristics of the Liy Tis Oy 2,
Li, Tis O; » /Si, and Li, Tis O; , /V, Os nanocomposites were analyzed using X-ray
diffraction (XRD), scanning electron microscopy coupled with energy-dispersive X-ray
spectroscopy (SEM-EDX), and X-ray photoelectron spectroscopy (XPS). The results
confirm the successful fabrication of Li, Tis O, , -based composites with varying
nanoscale dimensions. The electrochemical performance of the synthesized nanopowders,
employed as active anode materials in LIBs, was assessed through galvanostatic
techniques utilizing Li half-cells. The Lis Tis O; , /V, Os composite exhibited an
initial reversible discharge capacity of 630.8 mAh g~ * at a rate of

0.1C, although this value decreased significantly to 24.5 mAhg~ * after 100 cycles. In
contrast, the Li, Tis O; , /Si composite demonstrated an initial discharge capacity of
517.5 mAh g~ 1, which mitigated to 189.50 mAh g~ ! after 100 cycles. These results
highlight the differences in cycling stability and electrochemical performance between
the nanocomposites, providing valuable insights into their potential applications in

advanced energy storage systems.

KEYWORDS: Li, Tis O4 , , Li-ion batteries, capacity, composite anodes.
References
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MnO,-layer electrode material for symmetrical supercapacitor
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Manganese-oxides are promising electrode materials for supercapacitor due to their high
electrochemical performance and stability. This investigates the impact and the correlation

between electrode synthesis parameters (pH, times, and additives) and electrochemical

performances of MnO, thin layer, in order to enhance the material stability and cycling
efficiency in symmetrical supercapacitor.

The as-obtained layer was characterized using SEM, XRD, and contact angle, confirming the
presence of porous e-MnQO, (Akhetenskite) in nanometrique structure. Optimal performance
was achieved at pH=2 for 10 minutes with SDS, yielding high specific capacitance (2110
mF/cm2, 301.5 F/g), long charge/discharge times, high coulombic efficiency (96-102%), and
80% retention after 10,000 cycles. A prototype symmetric supercapacitor demonstrated
superior performance (Cs=587 F/g, Es=81.64 Wh/kg, Ps=196 W/kg, Ri=1 Q, Rc=98-100%,
98.21% retention), surpassing literature values and highlighting the potential of &-MnO, for
next-generation high-energy storage.

Key words : MnO,, Supercapacitor, Electrochemical performance, Capacity retention, High stability.

Separator ;

» / Current Collectors
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MnO, Layers

Assembled Symmetrical
Supercapacitor

Fig. Assembled symmetrical supercapacitor scheme.
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Synthesis and Electrochemical Evaluation of Ternary Hydroxides Electrode

Materials

Soraya Bouachma*®, Sihem bouanik ?, Sabrina Naama®, Afaf Brik ?, Toufik Hadjersi®

a) Centre de Recherche en Technologie des Semi-conducteurs pour I’Energétique (CRTSE), Bd Frantz Fanon,
BP 140 Alger-7 Merveilles, 16038 Alger, Algérie

* Corresponding bou_sony@yahoo.fr

ORAL

ABSTRACT

Supercapacitors have emerged as promising energy storage devices owing to their high power
density, rapid charge—discharge capability, and long cycle life, bridging the gap between
conventional capacitors and batteries. In this work, we report the development of advanced
CP/NixFeyVz electrodes for supercapacitors synthesized on a carbon paper (CP) substrate via
a simple hydrothermal method, with temperature and reaction time systematically varied as

key parameters.

The resulting materials were characterized using scanning electron microscopy (SEM) and X-
ray photoelectron spectroscopy (XPS). The electrochemical behavior of the CP/NixFeyVz
electrode was investigated through cyclic voltammetry (CV), galvanostatic charge—discharge
(GCD), and electrochemical impedance spectroscopy (EIS) in a three-electrode configuration.

The CP/NixFeyVz electrode demonstrated remarkable electrochemical properties, delivering
a high specific capacitance of 480 F-g~ ! at a scan rate of 0.01 mV-s™ 1. This cost-effective
synthesis route yields electrodes with excellent capacitive characteristics and holds strong
promise for next-generation energy storage applications.

KEYWORDS: LDHs, Ternary, Supercapacitor.
References
[1] B.E. Conway, Springer, New York, 1999. https://doi.org/10.1007/978-1-4757-3058-6.

[2] A. Burke, J. Power Sources, 91 (2000) 37-50. https://doi.org/10.1016/S0378-
7753(00)00485-7.

Contacts : - E-mail : ncemesc25@gmail.com -Phone : 0562 7102 15 - Web site : https://crtse.dz/ncemesc-2025/
28



mailto:ncemesc25@gmail.com
https://crtse.dz/ncemesc-2025/
mailto:bou_sony@yahoo.fr
https://doi.org/10.1016/S0378-

e
A NCEMESC

AL
;'IJ"/:;( Algiers 2025 ..
y <

o B . M ’ ”
NAED  gmaw and Conversion “NCEMESC’25

\@ Online December 3 - 4, 2025, Algiers

Enhancing Building Energy Performance Through Plastic -Fiber
Reinforced Adobe

e 1st National Conference on Emerging Materials for Energy Storage

Hammache Soumia ™2

Civil Engineering Research Laboratory, Department of Civil Engineering and Hydraulic, Mohamed
Khider University of Biskra, Algeria

E-mail: soumia.hammache@univ-biskra.dz

ORAL
ABSTRACT

Adobe, as a traditional earthen building material, is widely recognized for its low
environmental impact and sustainability compared to conventional construction materials
such as concrete or fired bricks. One of the main advantages of adobe is its low embodied
CO; emissions during production, because it requires minimal energy, the material is
naturally dried and does not involve high-temperature firing processes studies indicate
that using adobe can significantly reduce the carbon footprint of buildings, contributing to
climate change mitigation [1] At the same time, the incorporation of plastic fibers-such as
recycled PET or LDPE-into adobe has been investigated for improving its thermal
performance. The addition of these fibers reduces the material’s density and increases
internal porosity, which lowers its thermal conductivity [2].Lower thermal conductivity
enhances indoor thermal comfort by slowing heat transfer, which in turn reduces the
energy demand for heating or cooling, indirectly contributing to further CO, emission
reduction during the building’s operational phase [3] .The synergy between low-carbon
material selection and improved thermal insulation makes fiber-reinforced adobe a
promising solution for sustainable construction. Optimized fiber content, typically
ranging from 0.5% to 2% by weight, balances thermal insulation with acceptable
mechanical properties, minimizing shrinkage and crack formation during drying [4].
Overall, plastic-fiber reinforced adobe not only valorizes recycled plastic waste but also
supports climate-friendly construction by combining reduced embodied CO, with better

thermal performance.

KEYWORDS: Adobe,1, Thermal conductivity 2, Energy 3, Embodied CO; 4.
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Physical and Electrochemical properties of LVO/C Anode Material for

Lithium-lon Batteries
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ORAL
ABSTRACT

In current work, a biomass carbon source was used for the preparation of carbon coated
LisVVO, (LVO/C) anode material for lithium-ion batteries via the sol-gel route followed by
calcination. The phase composition and morphology of LVO/C composite were carried out by
scanning electron microscopy (SEM) and X-ray diffraction (XRD) characterization. XRD
results confirmed the formation of LVO material without any impurities. The SEM study
showed that the as-prepared samples have dispersed morphology and small particle size. The
reaction kinetics of the LVO/C electrode was investigated by cyclic voltammetry (CV) and
electrochemical impedance spectroscopy (EIS) measurements. The results demonstrate that
the LVO/C electrode has good electrochemical reaction reversibility and low electrochemical
reaction resistance. Therefore, the as prepared LVVO/C composite can be a potential candidate

anode material for high performance lithium-ion batteries.
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Assessment of the thermal conductivity coefficient of compressed earth
blocks reinforced with olive stone powder

Kahina Messara"?,

(a) Laboratoire de génie de la construction et d'architecture LGCA, Département de génie civil,
Université Abderrahmane Mira, Béjaia, Algérie

" kahina.messara@univ-bejaia.dz
ORAL

ABSTRACT

Excessive energy consumption and sustainable development encourage the use of local
materials to recycle agricultural waste. In this research, an ecological and economical
compressed earth brick (CBE) with added olive stone powder was proposed (OSP). OSP
is added to the soil by substitution in different proportions (0%, 10%, and 30%). The
main objective of the research is to study the effect of adding OSP on the thermal
properties of CBE. We determined the thermal conductivity coefficient A (W/m.k) of the
blocks based on the OSP dosage, using a hot-wire thermal conductivity meter. The results
show that thermal conductivity at 10% and 30% OSP is reduced by 35.5% and 48.10%
compared to the sample with 0% OSP. This decrease is related to the OSP content, which
is composed of organic and porous fibers, thus providing insulation and making CEB less
heat conductive. OSP shows promise for improving the thermal properties of CEB and
can also be used as reinforcement in CEB.

KEYWORDS: Energy, Compressed earth brick, Olive stone powder,Thermal
conductivity

References

[1] AREZK]I, S., CHELOUAH, N., et TAHAKOURT, A. The effect of the addition of ground
olive stones on the physical and mechanical properties of clay bricks. Materiales de
Construccion, 2016, vol. 66, no 322, p. e082-e082.

[2] JIAO, Y., LLOYD, C. R., et WAKES, S. J. The relationship between total embodied
energy and cost of commercial buildings. Energy and Buildings, 2012, vol. 52, p. 20-27.

Contacts : - E-mail : ncemesc25@gmail.com -Phone : 0562 71 02 15 -\Web site : https://crtse.dz/ncemesc-2025/
31



mailto:ncemesc25@gmail.com
https://crtse.dz/ncemesc-2025/

T 1st National Conference on Emerging Materials for Energy Storage
A NCEMESC

AL
;'IJ"/:;( Algiers 2025 ..
My i@-

o D . M ’ ”
NAED  gmaw and Conversion “NCEMESC’25

\@ Online December 3 - 4, 2025, Algiers

Integration of Emerging Phase Change Materials in Building Design for

iy

Thermal Energy Storage and Passive Comfort Regulation
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“ Corresponding author@e-mail.address: kadri.meryem@univ-oeb.dz
ORAL
ABSTRACT

The building sector is among the largest energy consumers worldwide, accounting for nearly
40% of total energy use. Enhancing the energy performance of buildings has therefore
become a key objective in the global transition toward sustainability. Phase Change Materials
(PCMs), especially when enhanced with nanomaterials, offer a promising solution for
reducing energy demand through their ability to absorb and release latent heat during phase
transitions. Their integration in building components enables the storage of thermal energy
and contributes to passive indoor temperature regulation. The objective of this study is to
investigate the architectural integration of emerging nano-enhanced PCMs as a strategy for
improving thermal comfort and reducing energy consumption in buildings. The research
explores optimal methods of incorporating PCMs within walls, roofs, and interior surfaces to
achieve efficient heat storage and release cycles suited to different climatic conditions. The
methodology combines a literature review of recent advances in PCM technologies with
numerical simulations assessing their thermal performance in architectural applications.
Selected case studies and experimental data are analysed to evaluate the efficiency of PCM-
enhanced systems compared to conventional materials. Results indicate that nano-structured
PCMs improve heat transfer, thermal stability, and durability, achieving up to 25-40%
reductions in cooling energy demand depending on building orientation and local climate. The
findings also show that microencapsulation techniques allow better compatibility with
common construction materials, enabling both new applications and retrofit solutions. Beyond
energy savings, the study discusses the architectural implications of PCM use, emphasizing
the potential for creating adaptive facades and smart envelopes that respond dynamically to
environmental changes. Bio-based and recyclable PCM formulations further enhance
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sustainability and align with circular design principles. In conclusion, this research

iy

demonstrates that PCMs represent a valuable bridge between materials science and
architecture. Their integration transforms passive design into an active, energy-responsive
system, contributing to the creation of sustainable, resilient, and thermally comfortable

buildings aligned with energy transition goals.

KEYWORDS: Phase Change Materials, Energy Storage, Thermal Regulation,
Sustainable Architecture, Nanomaterials.
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A TECHNO-ECONOMIC ANALYSIS OF GREEN HYDROGEN
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ORAL

ABSTRACT

In alignment with Algeria’s national strategy for energy transition and sustainable
development, this study investigates the integration of green hydrogen into industrial
electrical loads to support the clean energy transition promoted by the Algerian government.
The research focuses on a telecommunications station operated by Algeria Telecom, which
records an average daily energy consumption of 395.62 kWh/day. The existing station is
powered by a hybrid system combining photovoltaic (PV) panels, a diesel generator, and
energy storage batteries. The main objective of this work is to optimize the hybrid system by
integrating hydrogen technology in order to reduce diesel fuel consumption and minimize

battery capacity, thereby improving both the technical efficiency and economic performance
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of the system. Detalled analyses were carried out on component hybridization, optimal sizing,
and energy flow interactions within the system. The results show that a configuration
consisting of 196 kW of photovoltaic capacity, a 16.6 kW fuel cell, and a 22 kW diesel
generator can effectively meet the station’s energy demand. The economic assessment
indicates a total system cost of approximately $595,392.50 for a projected operational lifetime
of 25 years. Overall, the integration of green hydrogen into hybrid renewable systems
demonstrates strong potential as a sustainable and cost-effective solution for powering remote
telecommunications infrastructures in Algeria.

KEYWORDS: Green hydrogen, Hybrid system, Techno-economic optimization, Energy

conversion, Telecommunications station.

Mechanistic Insights into Sustainable Biodiesel Production Using Mo—
Zn/CaO Bimetallic Catalysts

Salima Kouider Elouahed
Petrochemistry Laboratory, UMBB, Independence Avenue 35000

E-mail: salimake58@gmail.com
POSTER

ABSTRACT

To advance sustainable fuel technologies, this study investigates the transesterification of
soybean oil (SO) over Mo—Zn bimetallic catalysts supported on CaO. Catalysts with varied
metal loadings (Mox—Zn,, x =y = 3-7 wt%) were synthesized via wet impregnation and
characterized to correlate their structural and basic features with catalytic activity. The
synergistic interaction between Mo and Zn species enhanced Brgnsted basicity and active site
density, promoting efficient triglyceride activation. The Mo, —Zn; /CaO catalyst achieved a
maximum fatty acid methyl ester (FAME) yield of 94% under optimal conditions (60 °C, 2 h,
15:1 methanol-to-oil ratio, 1 wt% catalyst). The proposed mechanism involves the
cooperative action of surface Brgnsted base sites and partial Ca?* dissolution, which
accelerates methoxide formation and intermediate stabilization. The catalyst retained over
80% of its activity after five cycles, highlighting its durability. The resulting biodiesel met EN
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14214 and ASTM Do/51 standards, confirming the potential of Mo—Zn/Ca0 as an efficient
and recyclable system for clean energy production.

KEYWORDS: Renewable Energy, Biodiesle, Transesterification.
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Effect of novel fin distribution on the melting process of thermal storage
units
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POSTER

ABSTRACT

Thermal storage units play a crucial role in storing excess energy and utilizing it when
required. Enhancing the thermal performance of these units is of utmost importance for better
thermal energy management. Therefore, this paper suggests introducing new fin distributions
to decrease the thermal resistance of the storage unit and, thus, enhance the melting process.
An octagonal tube and shell unit with nanoparticle-enhanced phase change material are
suggested. Three considered fin distributions to improve the heat transfer inside the unit are
straight dualradial fins, tree-like fins, and roots-like fins. Also, since copper has high thermal
conductivity, its nanoparticles are incorporated with the phase change material with different
concentrations, i.e., 0, 4, and 8 vol%. The Galerkin finite element technique is employed to
model the storage unit. The results show that using roots-like fins has a significant effect in

reducing the phase change material melting time by 56% and 91% lower than dual-radial fins
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and tree-like Tins, respectively. The higher nanoparticle concentration (8 vol%) can also

improve the thermal storage unit performance by 28.9% compared to the pristine phase
change materials. Thus, this study recommends using roots-like fins with nanoparticles in the

thermal storage units to enhance thermal performance.

KEYWORDS: Nanoparticles-enhanced phase change material; Dual-radial fins; Tree-like
fins; Roots-like fins; Free convection; Melting process
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The study of the structural and magnetic properties of a rare-earth
nanomaterial by ab initio methods for potential applications in energy

storage.
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POSTER
ABSTRACT

Rare-earth nanomaterials have attracted significant attention in recent years due to their
exceptional electronic and magnetic properties, which make them promising candidates
for various advanced applications such as catalysis, spintronics, and energy storage.
Understanding the structural and magnetic behavior of these materials at the atomic scale
is essential for designing systems with enhanced performance and stability.

The full potential linearized augmented plane wave method (FLAPW) including the spin-
orbit coupling has been used to study the structural, electronic and magnetic properties of GdCos
compound. The calculations were performed within the local spin density approximation
(LSDA) as well as Coulomb corrected LSDA + U approach.

The study revealed that the LSDA + U method gave a better representation of the band
structure, density of states and magnetic moments than LSDA.

It was found that the spin magnetic moment of Co (2c) and Co (3g) atoms in the studied
compound is smaller compared to the one in bulk Co. and the local magnetic moments (on
Gd, Co).
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So the Ab nitio studies help predict and understand the behavior of rare-earth

nanomaterials at the atomic scale.

KEYWORDS: ab initio calculations 1, magnetic moment 2, spin orbit coupling 3, spin
polarization 4,
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Electrochemical evaluation of CNTs-Based electrodes derived from

Algerian gas condensate for Energy Storage
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ABSTRACT

The purpose of this work is to investigate the electrochemical behavior of carbon
nanotube (CNT)-based electrodes synthesized from Algerian gas condensate and to
evaluate their potential for energy storage applications. The CNTs were prepared through
catalytic chemical vapor deposition using a Ni/SiO, catalyst and subsequently fabricated

into electrodes without any binder addition. The electrochemical performance of the CNT
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electrodes was evaluated by cyclic voltammetry In three electrolytes: PBS,

iy

PBS/Ferrocyanide, and Ru(NHs )¢ Clz in KCI. In PBS, quasi-rectangular CV curves
indicated double-layer capacitive behavior, while the other two systems showed well-
defined redox peaks, demonstrating fast and reversible electron-transfer at the CNT
surface. These findings demonstrate that CNT electrodes derived from Algerian gas
condensate possess high electrical conductivity and electrochemical activity, making

them promising candidates for future energy storage and conversion applications.

KEYWORDS: Carbon nanotubes, Gas condensate, Cyclic voltammetry, Electrochemical
characterization, Energy storage applications

Ab-initio and Monte Carlo studies of physical properties of semiconductors

based on Selenium.
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of Sciences and Technology of Oran Mohamed Boudiaf (USTO-MB), Oran, Algeria.

*E-mail: malkiradia@yahoo.fr
POSTER

ABSTRACT

In this work, the structural, electronic, and optical properties of CdSexTe1-x,(x = 0, 0.25, 0.50,
0.75 and 1) compounds are investigated herein. Density functional theory based on the full-
potential linearized augmented plane wave method integrated in WIEN2K is used. The PBE
generalized gradient approximation (PBE-GGA) is employed for the calculation of various
parameters describing the structural and elastic properties. The calculated lattice parameters,
the bulk modulus and the electronic band structures of different alloys are found to be in good
agreement with the literature data. On the other hand, Absolute, photopeak and intrinsic
detection efficiencies, in the 511-1332.5 keVV gamma-ray energy range, are investigated using
the Monte Carlo method implemented in the Geant4 code. The calculated parameters are

analyzed in the light of the available data.

KEYWORDS: semiconductors, ternary alloys, DFT, radiations.
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Solar-driven photocatalysis-adsorption hybrid process using
polyaniline/cobalt-montmorillonite nanocomposite for methyl orange

removal
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ABSTRACT

In this study, the combination of solar-driven photocatalysis and adsorption processes
was proposed to remove a typical azo dye, Methyl Orange (MO), using
Polyaniline/cobalt-montmorillonite nanocomposite. The contribution of both processes
was confirmed in the elimination of 92.74 % of this toxic dye. The results indicated that
the adsorption capacity studied in the dark during 90 min reached 48.21 mg/g at the
initial concentration of MO of 10 mg/L and natural pH (6.5). In these conditions, 72.31 %
of methyl orange was adsorbed on the solid surface. Subsequently, MO molecules was
photodegraded under natural sunlight and at ambient conditions (temperature, pressure,
open air) in 240 min, leading to more 20.43 % molecules degraded beneficing the
enhancement in the structural, textural and optical properties of the synthesized
nanocomposite, which were verified thanks to XRD, FTIR, SEM and UV-Vis analysis,
obeying second order kinetics profile with heterogeneity of the surface as confirmed by
modified Freundlich model. These results encourage the use of this nanomaterial
effectively as an adsorbent and photocatalyst in environmental remediation, versatile for

the elimination of other type of contaminants.
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KEYWORDS: Photocatalysis, Adsorption, Methyl orange, Polyaniline/cobalt-
montmorillonite, Kinetics.
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EFFECT OF NOVEL FIN DISTRIBUTION ON THE MELTING
PROCESS OF THERMAL STORAGE UNITS
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ABSTRACT

Thermal storage units play a crucial role in storing excess energy and utilizing it when
required. Enhancing the thermal performance of these units is of utmost importance for better
thermal energy management. Therefore, this paper suggests introducing new fin distributions
to decrease the thermal resistance of the storage unit and, thus, enhance the melting process.
An octagonal tube and shell unit with nanoparticle-enhanced phase change material are
suggested. Three considered fin distributions to improve the heat transfer inside the unit are
straight dualradial fins, tree-like fins, and roots-like fins. Also, since copper has high thermal
conductivity, its nanoparticles are incorporated with the phase change material with different
concentrations, i.e., 0, 4, and 8 vol%. The Galerkin finite element technique is employed to
model the storage unit. The results show that using roots-like fins has a significant effect in
reducing the phase change material melting time by 56% and 91% lower than dual-radial fins
and tree-like fins, respectively. The higher nanoparticle concentration (8 vol%) can also
improve the thermal storage unit performance by 28.9% compared to the pristine phase
change materials. Thus, this study recommends using roots-like fins with nanoparticles in the
thermal storage units to enhance thermal performance.

KEYWORDS: Nanoparticles-enhanced phase change material; Dual-radial fins; Tree-like
fins; Roots-like fins; Free convection; Melting process
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The effect of annealing temperature and Na*, CI" and F ions on the

structure of TiO? for photocatalytic application
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ABSTRACT

Titanium dioxide (TiO, ) powders were synthesized via an ambient temperature sol-gel
method, using titanium tetrachloride (TiCl, ) as the precursor. The as-synthesized powders
were subsequently dried at 100 °C for 12 hours and then annealed for 1 hour at temperatures
ranging from 400 to 800 °C. This study specifically investigates the impact of various ionic
additives namely NaCl, NaOH, HCI, and HF on the phase composition, morphological
evolution, and ultimately, the photocatalytic efficacy of the resulting TiO, . These additives
introduced Na* , CI™, and F~ ions into the synthesis medium, allowing for a systematic
analysis of their individual effects. The synthesized powders were characterized using X-ray
diffraction (XRD), and scanning electron microscopy (SEM). XRD revealed that the presence
of Na* ions significantly accelerates the anatase-to-rutile phase transformation [1].
Conversely, the inclusion of CI~ and F~ ions was found to inhibit this phase transition,
stabilizing the anatase phase at higher temperatures.SEM analysis demonstrated that the ionic
additives profoundly influence particle agglomeration by altering the pH of the precursor
solution. A more acidic environment resulted in the formation of smaller, spherical
agglomerates with an average size of approximately 0.5 pum. In contrast, basic conditions
promoted the formation of significantly larger agglomerates. These agglomerates were
composed of crystalline nanoparticles, whose individual grain size was primarily determined

by the annealing temperature. The photocatalytic activity was evaluated by monitoring the
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degradation of Methylene Blue (MB) under UV light. The photocatalytic activity of TiO,

prepared with the NaOH additive was better than that of  the samples prepared with the
other additives. This underscores the critical influence of surface chemistry, which is
modulated by the synthesis pH and ionic environment, on the photocatalytic

Process [2]. In conclusion, the choice of ionic additive during synthesis provides a powerful
tool for tailoring the phase composition, microstructure, and functional properties of TiO, for

photocatalytic applications.

KEYWORDS: TiO, nanoparticles, Sol-gel method, Anatase- rutile phases,

Photocatalytic activity.
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ORAL
ABSTRACT

Inorganic lead halide perovskites of the form CsPbX3 (X = Br, I) have recently emerged as
promising candidates for optoelectronic and photovoltaic devices due to their tunable band
gaps, strong light absorption, and favorable carrier dynamics [1]. In this work, the
optoelectronic properties of cubic CsPbBr3 and CsPbl3 compounds were investigated using
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density functional theory within the GGA PBE-sol approximation [2]. Both perovskites
exhibit a direct band gap at the R point, with values of 1.407 eV and 1.303 eV for CsPbBr3
and CsPbl3, respectively. The substitution of Br atom by | leads to a reduced band gap,

iy

reflecting enhanced orbital hybridization due to iodine’s higher electronegativity. Optical
spectra, including dielectric functions, refractive indices, and absorption coefficients, indicate
strong absorption in the visible region, making these compounds suitable for energy-
conversion technologies. These findings contribute valuable theoretical guidance for

optimizing halide perovskites in next-generation optoelectronic applications [3].

KEYWORDS: Halide perovskites, DFT simulations, Band structure, Energy conversion.
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Cobalt sulfide Thin film deposition and characterization for CO ,
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ORAL
ABSTRACT

In the present work, cobalt sulfide thin film was deposited on silicon substrate using a
cheap, reproducible, and simple chemical bath deposition method. Cobalt sulfides are a
relatively abundant, non-toxic raw material, it is well known for their high electrical

conductivity and considerable electrochemical reaction activity. The deposited thin film
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was characterized using several characterization techniques. The surface morphology,

iy

crystal structure, and the optical properties of the Co x S y thin films were studied by
scanning electron microscope, X ray diffraction, XPS spectroscopy, Raman spectroscopy
and UV-Visible spectrophotometer. The characteristic peaks of Co-S bond were
determined using FTIR spectroscopy which confirms the formation of cobalt sulfide film.
The photo-electrochemical properties were determined through linear sweep voltammetry
and cyclic one using 10 M K, CO jzelectrolyte in dark and under light with, and without
purging CO , respectively. According to the found results, the electrode based on cobalt

sulfide/ silicon could be used as a photocathode for water oxidation and CO , conversion.

KEYWORDS: CoxSy, Thin films, Photocathode, Photo-electrochemical conversion,
CO;

Investigation of the stability and selectivity of Sn-doped Cu,S of CO,-to-

formate conversion via controlled synthesis routes
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ABSTRACT

The selective electrochemical reduction of carbon dioxide into formate is a key pathway for
sustainable fuel and chemical production. In this study, Sn-doped Cu, S catalysts were
synthesized via a controlled CBD and hydrothermal method to investigate their stability and
selectivity toward CO, -to-formate conversion. The hydrothermal synthesis enabled uniform
Sn incorporation within the Cu, S lattice while allowing precise control over particle size,

crystallinity, and surface morphology. By adjusting reaction temperature, precursor
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concentration, and reducing conditions, highly dispersed Sn—Cu, S nanostructures were

obtained.

Structural and surface characterizations confirmed the successful formation of phase-pure
Cu, S with well-integrated Sn species, leading to modified electronic and catalytic properties.
Electrochemical CO, reduction tests were performed in an alkaline electrolyte using a three-
electrode configuration. The Sn—Cu, S catalyst exhibited enhanced formate selectivity and
suppressed hydrogen evolution compared to pristine Cu, S. A high Faradaic efficiency for
formate production was achieved over a wide potential window, together with improved
current density.

Furthermore, long-term electrolysis demonstrated excellent catalytic stability, indicating the
robustness of the hydrothermally synthesized Sn—Cu, S structure under operating conditions.
The improved performance is attributed to the synergistic interaction between Sn and Cu, S,
which stabilizes key reaction intermediates and promotes favorable reaction kinetics. This
work highlights the effectiveness of hydrothermal synthesis in stable sulfide-based catalysts

for selective CO, conversion to formate.

KEYWORDS: stability, selectivity, Sn doped Cu,S, CO, conversion, formate.

Investigation of the effect of replacing the 8-Ga,O3: Sn substrate with a 4H-
SiC substrate in a f-Ga,O3z-based solar-blind Schottky barrier ultraviolet
photodetector

Rima cherroun’?, Afak Meftah?

(a) Laboratory of semiconducting and metallic materials (LMSM), Department of Material
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ORAL

ABSTRACT

An InZnSnO, (IZTO)/B-Ga,03 solar-blind Schottky barrier diode photodetector exposed
to wavelength 255 nm was simulated and compared with the measurement [1]. Numerical

simulations have successfully reproduced the measured photocurrent at reverse bias by
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considering several factors such as conduction mechanisms and material parameters [2].

e 1st National Conference on Emerging Materials for Energy Storage

In this study, the effect of substituting the B-Ga,Os: Sn substrate with 4H-SiC was
investigated for J-V characteristics. The J-V curves show greater symmetry for the -
Gay03: Sn substrate at 255 nm, due to the consideration of intrinsic defects in the B-
Gay0s: Sn substrate but not in the 4H-SIiC substrate. The 4H-SiC substrate contains
intrinsic defects. Intrinsic defects were introduced with appropriate densities to achieve
symmetry and improve comparison accuracy with the previous case. It is observed that
the J-V characteristic shows asymmetry when the trap density is less than 5.0x10'" cm™>.
The effect of slightly increasing the trap density beyond 5.0x10*" cm™ will be studied. In
addition, the slight difference in their positions can affect the performance of the device.

KEYWORDS: Solar-blind, Schottky barrier, photodetector, f-Ga,Os: Sn, 4H-SIiC, trap.
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Electrochemical Properties of Pb@PbS/C/PVDF-based Composite used as

Cathodes for CO, Electroreduction Conversion
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ORAL
ABSTRACT

This study investigates the electrochemical properties of a Pb@PbS/C/PVDF composite
material designed for use as a cathode in CO, electroreduction applications. Lead-based

materials have demonstrated promising catalytic activity for the selective conversion of

Contacts : - E-mail : ncemesc25@gmail.com -Phone : 0562 71 02 15 - Web site : https://crtse.dz/ncemesc-2025/

46


mailto:ncemesc25@gmail.com
https://crtse.dz/ncemesc-2025/

P 1st National Conference on Emerging Materials for Energy Storage
A NCEMESC

AL
;'IJ"/:;( Algiers 2025 ..
My i@-

o D . M ’ ”
NAED  gmaw and Conversion “NCEMESC’25

\@ Online December 3 - 4, 2025, Algiers

CO, to formate, making them attractive candidates for sustainable carbon utilization

iy

technologies. The composite electrode was synthesized by incorporating lead-lead sulfide
core-shell nanoparticles (Pb@PbS) with carbon support and polyvinylidene fluoride
(PVDF) binder to enhance conductivity and mechanical stability. Comprehensive
electrochemical characterization was performed using cyclic voltammetry (CV), linear
sweep voltammetry (LSV), and chronoamperometry to evaluate the catalytic
performance, electron transfer kinetics, and stability of the composite cathode. The
results reveal that the Pb@PbS/C/PVDF electrode exhibits notable catalytic activity
toward CO, reduction, with enhanced current density and improved product selectivity
compared to conventional lead-based cathodes. The presence of the PbS shell and carbon
matrix contributes to increased active surface area and facilitates efficient charge transfer
during the electroreduction process. This work provides valuable insights into the design
of composite cathode materials for CO, electroreduction and demonstrates the potential
of Pb@PbS/C/PVDF systems for applications in carbon capture and conversion

technologies.

KEYWORDS: Pb@PbS, LSV, CO,, Electroreduction.

Numerical simulation of inverted perovskite solar cells with dual electron

transport layers

Barkat Sarra”?
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ORAL

ABSTRACT

Perovskite solar cells (PSCs) are emerging as a leading photovoltaic technology due to
their strong optoelectronic properties, low-cost fabrication, and high power conversion
efficiency (PCE). In this work, a planar (p-i-n) PSC is simulated using SILVACO
ATLAS, employing a bilayer electron transport layer (SnO, /TiO, ) to improve energy
alignment, electron mobility, and moisture resistance, thereby minimizing recombination

and enhancing charge extraction. The effects of NiO, SnO, , TiO, , perovskite doping
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concentration, and temperature are also examined to optimize performance. The proposed
structure achieves a PCE of 25.56%, with a Voc of 1.04 V, Jsc of 40.34 mA/cm?, and FF
of 61.14%, demonstrating the effectiveness of integrating NiO with a SnO, /TiO, Bi-

iy

ETL in enhancing both efficiency and stability of inverted PSCs.

KEYWORDS: perovskite solar cells, Numerical simulation, dual electron transport
layer, SnO,, TiO,.
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ABSTRACT

The Dry Reforming of Methane (DRM) converts CH, and CO, into valuable syngas (H, +
CO) but suffers from catalyst deactivation issues [1]. This study explores TiO, -modified
bentonite as a low-cost, stable support for Ni-based catalysts in DRM. Two catalysts,
15Ni/Na-Bent and 15Ni/TiO, -Bent, were compared under diluted (20CH, :20CO, :60He)
and concentrated (40CH, :40CO, :20He) conditions. While 15Ni/Na-Bent showed higher
initial activity under diluted conditions, it rapidly deactivated in concentrated DRM. In

contrast, 15Ni/TiO, -Bent exhibited enhanced stability and sustained activity under severe
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conditions. In situ XPS analysis revealed that T10, prevents NI reoxidation and stabilizes the

clay through the formation of TiO, _ x species, which create oxygen vacancies that trap
oxidizing species and limit carbon deposition. These species migrate to the Ni surface,
forming a protective layer that strengthens metal-support interactions. Complementary
characterizations (XRF, XRD, SEM, BET, TPR-H, , and Raman) confirmed the improved

structural and catalytic properties of the TiO, -modified system.

KEYWORDS: CO, Reforming; Nickel Catalyst; TiO, -Modified Bentonite; syngas.
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Design of D-A-n-A Sensitizers Incorporating Dithienosilole: Impact of 7-
Extended Auxiliary Acceptors on Photovoltaic Performance via DFT/TD-
DFT Analysis
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ABSTRACT

In this study, a new series of dithienosilole-based dyes (TFR1-TFR6) with a D-A-n—-A
structure was theoretically designed and compared to the benchmark dye B-87 for dye-

sensitized solar cells (DSSCs). The aim was to elucidate the effect of m-extended
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auxihary acceptors on optoelectronic and photovoltaic properties. Several m-extended

electron-withdrawing acceptors were explored, including benzobisthiadiazole (BBT),
thiadiazolobenzotriazole (TBT), thiadiazoloquinoxaline (TQX), pyrazinoquinoxaline
(PQX), naphthothiadiazole (NTD), and naphthotriazole (NTA). TD-DFT calculations
reproduced well the experimental absorption of B-87 (Amax 557.5 nm vs. 562 nm),
confirming the reliability of the method. The designed dyes showed broad absorptions,
with TFR1-TFR3 strongly red-shifted (Amax Up to 935 nm), while TFR6 absorbed at
516.5 nm with high oscillator strength (f = 1.81). Light harvesting efficiencies (LHE)
ranged from 0.91 to 0.99, with TFR6 and B-87 exceeding 0.98. All dyes exhibited
favorable injection driving forces (AG™¢¢t from -1.31 to —0.53 eV), ensuring
spontaneous electron injection; the strongest was observed for TFR6 (—1.31 eV). The
calculated open-circuit voltages (Voc) followed the order TFR6 (0.96 eV) > B-87 (0.79
eV) > TFR5 (0.74 eV), while the weakest was TFR1 (0.17 eV). Regeneration free
energies (AG™®9) ranged between 0.20 and 0.38 eV, with TFR6 showing lower values
than B-87, implying faster dye regeneration. Charge transfer descriptors further revealed
superior exciton separation for TFR6 (Dcr = 4.44 A; per = 12.9 D). Collectively, the
combination of high LHE, favorable AG™¢¢t, elevated Voc, and strong ICT confirms
that the NTA-based TFR6 dye outperforms B-87 and emerges as a promising candidate
for high-efficiency DSSCs.

KEYWORDS: Dye-sensitized solar cells (DSSCs); n-extended auxiliary acceptor; DFT; TD-
DFT

Investigation of Defect Density Effects on ZnO/Cu, O Heterojunction Solar

Cell Performance
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ORAL
ABSTRACT

Cuprous oxide (Cu, O) is a promising semiconductor material for solar cell applications
due to its advantageous properties, including non-toxicity, low cost [1]. However, the
fabrication of homojunction solar cells based on Cu, O remains challenging, primarily
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because of the difficulty in synthesizing n-type Cu, O [2]. Consequently, numerous

studies have focused on heterojunction solar cells that combine Cu, O with suitable n-
type semiconductors, among which zinc oxide (ZnO) is a commonly employed material
in this field. In this study, we simulate ZnO/Cu, O heterojunction solar cells using
Silvaco software, especially to investigate the impact of defect density within the Cu, O
layer on our solar cell performance. The defect density in the Cu, O layer was
systematically varied from 1x10% to 3x 101* cm™ 3 to assess its effect. The results reveal
that the presence of deep-level defects in the Cu, O layer significantly degrades the
current-voltage (J-V) characteristics and output parameters of the cell. Specifically, the
overall efficiency decreases to approximately 3% when the defect density exceeds 10t*

cm™ 3,

KEYWORDS: Solar cell, Simulation, Silvaco-Atlas, Defects.
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ABSTRACT

In the recent years, n-PERT (Passive Eemitter Rear Totally Diffused) cells are recognized as
an innovative technology, offering an advanced structure and high performance [1]. In this
work, we examined the effect of Si particle size on the structural properties of AlSi paste for
realization of localized contacts in n-PERT BJ cells. To this end, we prepared AISi pastes
with different particle sizes of Si powder. The prepared AlSi pastes were then deposited by
screen-printing on n-type silicon substrates and then fired up to 800 °C. The resulting contacts
were then characterized using optical microscope, Scanning Electron Microscopy (SEM) and
X-ray Diffraction (XRD). Optical Micrographs showed that the porosities density on the
surface of AISi paste decreases with decreasing the Si particle size. SEM analysis indicated
that the thickness of the Al-p+ junction increases with decreasing the Si particle size, which
enhances the electron shielding of the Al local rear contacts. XRD analysis revealed that the
Al particles

size of the AISi paste increases with decreasing the Si particle size, which enhances the

electrical properties of the Al local rear contacts.

KEYWORDS: n-PERT, Al rear loca contacts, AlSi pastes, Si particle size, Screenprinting.
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ABSTRACT

Photovoltaic (PV) systems are inherently affected by fluctuations in solar irradiance and
temperature, leading to variable power output and reduced efficiency. To mitigate these
challenges and ensure a stable energy supply, this work presents a PV system integrated
with a battery energy storage system (BESS), controlled by an Incremental Conductance
(IncCond) Maximum Power Point Tracking (MPPT) algorithm. The IncCond technique is
employed to accurately and efficiently track the maximum power point under dynamic
weather conditions, while the battery stores excess energy during peak generation and
supplies power during low-irradiance periods or nighttime. The complete system—
including the PV array, DC-DC boost converter, IncCond MPPT controller, and battery
storage—is modeled and simulated in MATLAB/Simulink. Performance evaluation

under

irradiance and temperature profiles demonstrates high MPPT tracking efficiency,
improved energy availability, and enhanced system autonomy. The results highlight the
effectiveness of combining IncCond-based MPPT with battery storage to maximize
energy harvest and ensure reliable operation in both off-grid and hybrid solar
applications.

KEYWORDS: Photovoltaic system, battery energy storage, Incremental Conductance.
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ABSTRACT

The alignment of energy bands between the electron transport layer (ETL) and the perovskite
absorber plays a vital role in determining charge extraction, recombination behavior, and the
overall efficiency of perovskite solar cells. In this work, numerical simulations were
performed using SCAPS-1D to investigate how the conduction band offset (CBO) at the
ETL/perovskite junction influences device performance. A range of CBO values was
considered by varying the ETL electron affinity from —0.3 eV to +0.3 eV relative to the
conduction band of the perovskite layer.

Simulation results show that a slightly negative CBO (approximately —-0.1 to -0.2 eV)
produces a favorable “cliff-type” junction, which facilitates electron extraction and limits
interfacial recombination. In contrast, a positive CBO forms a “spike-type” barrier that
hinders charge transport, reducing both the open-circuit voltage and the fill factor. Analysis of
band profiles and recombination mechanisms confirms that the energy configuration at the
interface strongly governs the carrier dynamics and potential distribution across the device.
The optimized structure with a carefully tuned ETL band alignment achieved a simulated
power conversion efficiency of about 23%, compared with roughly 20% for the reference
configuration. This improvement results from better energy matching, higher built-in
potential, and lower interfacial recombination. These findings highlight the importance of
precise interfacial band alignment control as a key design parameter for enhancing the
efficiency and stability of perovskite solar cell
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Zinc oxide (ZnO) Is a broad-banded, direct-gap (3.37 eV) semiconductor compound

belonging to the 11-VI group of conductive transparent oxides (TCO) with n-type natural
conductivity [1-2]. In this work, thin layers of Co-doped ZnO were deposited on glass
substrates by spin coating. The structure, morphology and optical properties of undoped
and doped ZnO thin films were studied by X-ray diffraction (XRD), scanning electron
microscopy (SEM), ultraviolet-visible (UV-Vis), FTIR, Raman and photoluminescence
(PL). The XRD spectrum shows that the deposited film has a hexagonal wurtzite
crystalline structure, preferentially oriented along the (002) plane, and the grain size is
around 30 nm. All the films have good transparency in the visible with a maximum
transmittance of 90%. FTIR spectra show a band at 454 cm-1 attributed to ZnO
stretching vibrations and confirmed by the two modes E2 (low) and E2 (high) associated
with the movement of zinc (Zn) and oxygen (O ) respectively Raman spectra.
Photoluminescence (PL) of the films shows ultraviolet emission and visible emission
such as green, orange and red.

KEYWORDS: sol-gel Spin-Coating, structural, morphological, optical, FTIR, Raman
and PL.
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The hydrogenation of CO, to produce methanol, offers a promising pathway with both

economic and environmental benefits [1]. This method not only promotes CO,
utilization but also supports sustainable development goals [2]. Furthermore, CO, can be
sourced from industrial emissions or directly captured from the atmosphere, enhancing its
viability as a sustainable feedstock [3]. In this work, we focus on the microkinetic aspects
of the methanol synthesis via CO, hydrogenation. To achieve this, a thorough multi-step
surface reaction mechanism was provided, and we explored the effect of operating
conditions such as temperature on the surface coverage and the elementary surface

reactions.

The results reveal a competitive adsorption between CO, and H, . CO, * dissociation is
faster at low temperatures, while H* surface coverage, close to unity, decreases with
increasing temperature, releasing active sites. Surface reactions play a key role in product
formation, with methanol mainly produced through successive hydrogenation of HCO¥*,
HCOH*, and CH, OH*. Higher temperatures favor the formation of H, O* and
CH; OH*.

KEYWORDS: Hydrogen application, CO, hydrogenation, Microkinetic modeling,
Methanol synthesis.
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ABSTRACT

The atmospheric concentration of carbon dioxide (CO, ) is increasing at an alarming rate,
mainly due to the massive use of fossil fuels and industrial activities. This phenomenon
intensifies the greenhouse effect and contributes to climate change, making the reduction and
valorization of CO, one of the major challenges of current energy research. Among the
approaches explored, photoelectrocatalysis (PEC) stands out as a promising technology. It
relies on the activation of a semiconductor or hybrid material under illumination, enabling the
excitation of charge carriers and their use for the selective reduction of CO, into value-added
products (methanol, formic acid, CO, C, * hydrocarbons).

In this context, the combination of doped PANI with metal oxides like Cu, O or with metals
such as Zn paves the way for the design of efficient and selective hybrid photoelectrodes for
CO, conversion. In this study, we developed and characterized hybrid photoelectrodes composed of
HCl-doped polyaniline, along with Cu, O/PANI and Zn-PANI composites on graphite substrates,
aimed at photoelectrocatalytic CO, reduction. Among the materials tested, the Cu, O/PANI
composite demonstrated the highest performance in a carbonate electrolyte under solar illumination,
achieving a Faradaic efficiency of up to 17.62%, underscoring its potential for selective and efficient
CO, conversion. Enhanced catalytic activity was observed under CO, -saturated conditions,
particularly for Zn-PANI, which showed improved selectivity toward formic acid due to the oxophilic
nature of Zn and its ability to stabilize *OCHO intermediates. In contrast, Cu—PANI systems tend to
favor the production of methanol compounds, depending on surface oxidation states and the charge

transfer dynamics between the polymer and metal.

KEYWORDS: Polyaniline; Value-added products; Zn-doping; CO2RR; Cu,0.
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ABSTRACT

In this paper, we will be interested in studying a system consisting of a wind turbine operating
at variable wind speed, and a two-feed asynchronous machine (DFIG) connected to the grid
by the stator and fed by a transducer at the side of the rotor. The conductors are separately
controlled for active and reactive power flow between the stator (DFIG) and the grid. The
proposed controllers generate reference voltages for the rotor to ensure that the active and
reactive power reaches the required reference values, to ensure effective tracking of the
optimum operating point and obtaining the maximum electrical power output. Dynamic
analysis of the system is performed under the variable wind speed. This analysis is based on
active and reactive energy control. The new work in this paper is to introduce theories of
genetic algorithms into the control strategy used in the switching chain of wind turbines, to
improve performance and efficiency. Simulation results applied to genetic algorithms give
greater efficiency, impressive results, and stability to wind turbine systems compared to
classic PI regulators. Then, artificial intelligent controls, such as genetic algorithms control,
are applied. Results obtained, in Matlab/Simulink environment, show the efficiency of this
proposed unit.

KEYWORDS: Doubly-fed induction generator(DFIG), Variable Speed Wind Turbine,
Three-phase Acronyme Pulse with modulation Back to-back converters, Field oriented
control, Controllers design optimization, Genetic algorithms, Maximum Power Point
Tracking.
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ABSTRACT

In this article, we will focus on studying a system consisting of a wind turbine operating at
variable wind speed, and a two-feed asynchronous machine (DFIG) connected to the grid by
the stator and fed by a transducer at the side of the rotor. The conductors are separately
controlled for active and reactive power flow between the stator (DFIG) and the grid, which
we want to study in this article using conventional Pl and fuzzy logic. The proposed
controllers generate reference voltages for the rotor to ensure that the active and reactive
power reaches the required reference values, in order to ensure effective tracking of the
optimum operating point and obtaining the maximum electrical power output. System
modeling and simulation was examined with Matlab. Dynamic analysis of the system is
performed under the variable wind speed. This analysis is based on active and reactive energy
control. The results obtained showed the advantages of the proposed smart control unit due to
the fog systems.

KEYWORDS: Doubly Fed Induction Generator (DFIG), Active and Reactive Control, Fuzzy
manage, Fuzzy P1 controller, Variable Speed Wind Turbine.
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ABSTRACT

Thin-film solar cells (TFSCs) have attracted considerable interest due to their potential
for high power-conversion efficiency and reduced material consumption. Among
emerging absorber materials, molybdenum disulfide (MoS, ) has gained prominence
because of its exceptional optical absorption, tunable bandgap, and favorable electronic
properties, making it a strong candidate for next-generation photovoltaic technologies.
However, conventional electron transport layers (ETLs), particularly cadmium sulfide
(CdS), raise environmental and health concerns due to their inherent toxicity.
Consequently, the search for cadmium-free, environmentally benign ETLs has become a
priority in the development of sustainable TFSCs.

In this study, MoS, -based solar cells incorporating non-toxic ETLs (In,Ss, SnS,, and
ZnSe) are systematically investigated through numerical simulation using the SCAPS-1D
software. The objective is to evaluate and compare their influence on device performance
while promoting environmentally responsible design. By employing these alternative
materials, the work aims to optimize the efficiency of MoS, solar cells and contribute to

the advancement of clean, eco-friendly photovoltaic technologies.
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ABSTRACT
Al-Sn co-doped CdO thin films were deposited on glass substrates by spray pyrolysis at 350
°C, with two doping ratios: (1% Al + 1% Sn) and (1% Al + 3% Sn). Structural,
morphological, optical, and electrical properties were investigated. XRD confirmed a cubic
structure with (111) orientation and improved crystallinity after co-doping. SEM and EDS
analyses showed smooth surfaces and successful incorporation of Al and Sn. Optical
measurements revealed high transparency in the visible range (up to 74% for 1% Al + 3% Sn)
and a widened band gap from 2.41 to 2.45 eV. Hall effect measurements confirmed n-type
conductivity with high carrier concentrations (~102° cm™ 3), though resistivity increased
because of reduced mobility. Overall,
Al-Sn co-doping enhanced crystallinity and transparency, making CdO thin films suitable for
transparent conducting oxide (TCO) applications.
KEYWORDS: Spray pyrolysis, Al-Sn co-doped, CdO.
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POSTER

ABSTRACT

With the growing concern about the greenhouse gas emission and other environmental
issues the renewable energy technologies such as photovoltaic cells are increasingly
being recommended for electricity production. In Algeria the residential sector represents
of about 42% of the total energy consumption. The main objective of this thesis is to
optimize the electrical load pattern in Algeria using grid connected PV+storage systems
and study the performance and the energy balance in the residential building. In order to
achieve our goal of reducing total and peak load demand through photovoltaic, a

simulated performance of a grid- connected PV system+ storage was analyzed with the
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simulation tool PVsyst. Simulations were performed using measured climate data and

also with data generated by Meteonorm.

The results show clearly that the use of saving energy and grid-connected photovoltaic
system allows a positive annual electricity balance of the studied residential house and
the saving energy approach intend to be accomplished. A case study is applied in the
northern west region of Algeria where the installation of the PV system is held.

KEYWORDS: Simulation, Modeling, Energy efficiency Algeria.
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POSTER
ABSTRACT

This work focuses on the depletion, increased cost and location of fossil fuels, on the one
hand, and the environmental problems caused by CO, emissions into the atmosphere, on the
other hand, are forcing many automakers to develop major research programs in the design of
electric and hybrid electric vehicles.

More specifically, this thesis focused on the design of energy sources, energy modeling and
the functional vehicle and finally the implementation and experimental characterization of the
vehicle.

In this paper the work presented will be based entirely on the theoretical data collected, these

data are very limited due to lack of resources in this domain.

KEYWORDS: Hybrid vehicle — Photovoltaic energy — Biodiesel — Sustainable transportation
— Emission reduction
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POSTER

ABSTRACT

In the framework of this Master thesis, we will focus on photovoltaic solar energy as part of
renewable energies. The latter is particularly interesting as it is infinite, the most abundant,
fairly distributed, and mainly, for the fact that Algeria has about 3200 hours of sunshine per
year, benefiting from a climatic situation favorable to the application of solar technigues.
However, Cell efficiency and performance stability carry on being a major concern in this
field. The main objective of this study is to prob the impact of environmental conditions on
the performance of photovoltaic cells of modules installed in the desert region in south of
Algeria. The work developed in this thesis concerns the study of photovoltaic (PV) modules
in real conditions of use (outdoors). Our work will be carried out by simulation on the
software Origin and comparing its results to others obtained on excel, it embodies the

prediction of maximum power of cells contained in the photovoltaic modal ISOFOTON 100.
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Based on known environmental input data the correlation between the environmental

variables and PV power is calculated. In this research, all available data are used to predict the
PV power. Meteorological and power data are examined using a statistical approach to
identify the order of significance of the input variables.

TWO predictive models are suggested as a function of irradiance and number of cells shaded.
Based on the system studied the modals predict that the value of the maximum power if the
number of cells shaded was in fact zero is 70.459 W, if the number of cells shaded increases

by

one, the maximum power will decrease by -10.982W and that if the amount of solar radiation
increases by 1W/mz2, the maximum power will increase by 0.0476 W.

KEYWORDS: Photovoltaic cells — Predictive model — Performance evaluation PV
efficiency— Simulation — Data analysis
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In this work we Investigates various machine learning approaches, from classical models such

as Ridge and Random Forest to deep neural networks (CNN, LSTM), to predict the remaining
useful life (RUL) of lithium-ion batteries. Using the MATR1 and MATR2 datasets, we
assessed each model based on accuracy (RMSE, MAE, R2), robustness, interpretability, and
suitability for real-world deployment. Results indicate that the CNN model provides the best
trade-off between precision and stability, making it a promising candidate for future industrial
applications in predictive maintenance of energy storage systems.

KEYWORDS: Lithium-ion batteries, machine learning, neural networks, XGBoost Random Forest,
battery life prediction
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In this article, we will focus on the study of a system consisting of a wind turbine operating at

iy

variable wind speed, an asynchronous machine with dual power supply (DFIG) connected to
the network by a stator and supplied by a transducer of the side of the rotor. The conductors
are separately controlled for the flow of active and reactive power between the stator (DFIG)
and the grid, which is achieved in this article using fuzzy logic and Albased adaptive control
to improve the efficiency of the system and optimize performance to ensure that the active
and reactive power reach the required reference values and extract energy. Maximum variable
wind speeds (MPPT) and electric current are pumped into the network while maintaining a
very good power factor. Our results show that the proposed adaptive controller offers
improved power

response time, overshoot and stabilization time compared to conventional Pl and fuzzy

control. The proposed control has been demonstrated by simulation using Matlab / Simulink.

KEYWORDS: Doubly Fed Induction Generator (DFIG), Variable Wind Speed, Active
and Reactive Power, Maximum Power Point Tracking (MPPT), adaptive fuzzy logic,
Proportional Integral (PI)
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POSTER

ABSTRACT

In this article, we will be interested in a comparative study of Fuzzy-PI regulators and active
and passive DFIG genetic algorithms for powering the electrical grid. In order to maximize
power production, control mechanisms are designed for both active and reactive forces. The
performance of the two control systems was evaluated and compared using robustness scales
and benchmarking. Where this study was applied to a system consisting of a variable speed
wind turbine and a dual-feed asynchronous machine, (DFIG) connected to the grid by a stator
and fed by a transducer on the side of the rotor. In this work, we applied the traditional PI
logic, fuzzy logic and genetic algorithm to ensure that the active and reactive power reach the
desired reference values, the proposed controllers created a reference voltage for the rotor.
This was done to ensure accurate tracking of the optimum operating point and maximum

electrical power output. Matlab/Simulink was used to investigate system modeling and
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simulation. A dynamic study of the system was carried out under variable wind speeds. The

results obtained show the effectiveness of the performance of the fuzzy control units

compared to other units.
KEYWORDS: genetic algorithm (GA), fuzzy logic controller (FC), doubly fed induction

generator (DFIG), variable speed wind turbine, conventional PI controller.
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DFT study of the influence of Hydrogen on the Lattice structure and
electronic property of wurtzite AIN.
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POSTER

ABSTRACT

The Density-Functional Theory (DFT) calculations is used to model hydrogen (H,)
storage via insertion in AIN alloys, a material of special interest for Fuel Cell Vehicles
(FCVs). We first confirmed that the Wurtzite (WZ) phase is the stablest one in AIN and
properly predicted that the RS phase is accessed at 25.56 GPa, in agreement with
available experimental data. Study of the enthalpy of formation for the AINH system
revealed a clear preference for hydrogen to be located at tetrahedral sites over octahedral
interstitial positions in the AIN lattice. The insertion of hydrogen atoms into the crystal
lattice significantly affects the properties of the material. Structurally, the process results
in a volume increase (dilatation), pushing the host Al atom outward by 0.2 A° and
forming new Al-H (1.62 A°) and N-H (1.03 A°) covalent bonds. Electronically, hydrogen
insertion into a wurtzite interstitial position forms a new energy level within the band gap
(acting as an electron trap) because of interactions with nearby deformed Al and N atoms.
These impurity levels therefore reduce the effective band gap of the AIN, showing that

hydrogen is an electronic dopant in the bulk.

KEYWORDS: DFT calculations, Aluminides nitrogen, Hydrogen, Electronic Structure.
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POSTER
ABSTRACT

This study investigates the thermoelectric potential of delafossite compounds KScS; and
RbScS; for heat recovery applications using density functional theory (DFT) calculations.
We examined the structural, phonon, and thermodynamic properties of these materials
under hydrostatic pressure (0-20 GPa). Both compounds exhibit stables rhombohedral
delafossite structure with confirmed dynamical stability across the pressure range. The
materials demonstrate mechanical anisotropy favorable for thermoelectric applications.
Besides, elastic constants and moduli are used to analyze the impact of pressure on
acoustic Gruneisen constant (y,), minimum thermal conductivity (kn), and the lattice
thermal conductivity (k. ). Temperature-dependent thermal properties, including heat
capacity, Debye temperature, and thermal expansion coefficient, were systematically
analyzed. Under pressure, both compounds show tunable thermodynamic properties

relevant to heat

recovery efficiency. These delafossite sulfides present promising characteristics for
thermoelectric energy conversion in moderate temperature ranges, making them potential

candidates for sustainable heat recovery systems in industrial applications.

KEYWORDS: Delafossite  compounds, DFT  Thermodynamic  properties,
Thermoelectric, Pressure effect.
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COx-free Hydrogen Production via Methane Decomposition over Nickel

Based Catalysts: Effect of the Catalysts Preparation Method
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POSTER
ABSTRACT

The catalytic decomposition of methane (CDM) represents a promising pathway for the
sustainable production of hydrogen, as it allows the generation of H, without the
formation of CO or CO, . Nickel-based catalysts supported on MCM-41 have
demonstrated high efficiency for this reaction [1-2]. In this study, two catalysts: Ni/M
and Ni/M-EG (both containing 20wt % Ni) were synthesized using the conventional
impregnation method and the ethylene glycol-assisted impregnation method, respectively.
The obtained materials were thoroughly characterized and then evaluated for CDM at 620
°C for 2 hours. XRD results indicated that the preparation method significantly affects the
nickel particle size: smaller Ni particles were obtained when using the ethylene glycol-
assisted method. SEM-EDX analyses further revealed that Ni particles tend to
agglomerate on the Ni/M surface, whereas the Ni/M-EG catalyst exhibited a more

homogeneous image. These findings were consistent with the chemisorption data. The
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CDM result, show that Ni/M catalyst exhibits a superior catalytic activity, producing 72

umol H, /g cat, compared to 45 umol H, /g cat for Ni/M-EG. Further investigations are

in course.

KEYWORDS: Hydrogen production, Methane decomposition, Nickel catalysts.

References

[1] Alalga, L. Benamar, A. Trari, M. International Journal of Hydrogen Energy 2021, 46,
28501, DOI: 10.1016/j.ijhydene.2021.06.090.

[1] Gutta, N. Velisoju, V. K. Chatla, A. Boosa, V. Tardio, J. Patel, J. & Akula, V. Energy &
Fuels 2018, 32(3), 4008-401.
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POSTER

ABSTRACT

The growing demand for sustainable and efficient energy solutions has accelerated
research on advanced heat transfer fluids for renewable energy systems. This study
investigates the potential of nanofluid integration to improve the energy conversion
efficiency of renewable systems such as solar thermal collectors and photovoltaic/thermal
(PVIT) hybrid units. The analysis focuses on the influence of nanoparticle concentration,
type, and size on thermophysical properties, as well as their effects on heat transfer and
fluid flow performance. Advanced nanofluids have emerged as functional materials for
improving solar energy conversion processes through simultaneous optical and thermal
enhancement. This study investigates the application of silver nanofluids as spectral
filtering materials in hybrid photovoltaic/thermal (PVT) systems, aiming to optimize their

energy conversion efficiency. Silver nanospheres with varying volume fractions were
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dispersed in different base fluids to tailor their optical absorption and thermal transport

iy

properties. The nanofluid

filter was integrated into a glass chamber placed within a water-cooling channel above a
silicon photovoltaic cell, enabling direct coupling between thermal control and photon
management. Comparative experiments were conducted with Valvoline, glycerol, and
water as reference fluids. A one-dimensional numerical model developed in MATLAB
predicted the temperature and efficiency profiles under different operating conditions,
hybrid energy conversion, thus contributing to the development of next-generation
materials for sustainable solar technologies.

KEYWORDS: Optimization, Renewable Energy, Nanofluid hybrid photovoltaic/thermal
(PVT), Numerical simulation.
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Ab-initio and Monte Carlo studies of physical properties of semiconductors

based on Selenium
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POSTER

ABSTRACT

In this work, the structural, electronic, and optical properties of CdSexTel-x, (x = 0, 0.25,
0.50, 0.75 and 1) compounds are investigated herein. Density functional theory based on the
full-potential linearized augmented plane wave method integrated in WIEN2K is used. The
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PBE generalized gradient approximation (PBE-GGA) is employed for the calculation of

iy

various parameters describing the structural and elastic properties. The calculated lattice
parameters, the bulk modulus and the electronic band structures of different alloys are found
to be in good agreement with the literature data. On the other hand, Absolute, photopeak and
intrinsic detection efficiencies, in the 511-1332.5 keV gamma-ray energy range, are
investigated using the Monte Carlo method implemented in the Geant4 code. The calculated
parameters are analyzed in the light of the available data.

KEYWORDS: semiconductors, ternary alloys, DFT, radiations.
References

[1] S.Chanda, D. Ghosh, D.Debnath, B. Debbarma, M. Bhattacharjee, and S. Chattopadhyaya:
Journal of Computational ElectronicsVol. 19 (2019), p. 1-25.

[2] M. Shakil, M.zZafar, M. Ahmed, S. Raza-ur-rehman, M. Hashmi M.A. Choudhary, T.
Igbal, Chin. Phys. B Vol. 25 (2016) p. 076104-076110.

Performance Analysis of Polycrystalline Silicon Photovoltaic Modules
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POSTER
ABSTRACT

Solar photovoltaic (PV) systems convert solar radiation directly into electrical energy,
offering a clean and sustainable alternative to conventional fossil-based sources. In
practical PV modules, individual solar cells are interconnected in series or parallel to
achieve the desired voltage, current, and power levels for various applications. However,
when certain cells experience partial shading or damage, electrical mismatches arise,
reducing the overall module efficiency. In series connections, shaded cells may become

reverse-biased, dissipating heat and potentially causing permanent damage. This work
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presents a comparative analysis of the performance degradation in polycrystalline silicon

iy

PV modules under partial shading conditions for both series and parallel configurations.
The study also highlights the role of bypass diodes in mitigating mismatch losses and
protecting shaded cells. Simulations were conducted using PVsyst software on a 60-cell
polycrystalline PV module subjected to various shading scenarios. The results show that
the series configuration is more sensitive to shading, whereas the parallel configuration
maintains better current stability and overall power output.

KEYWORDS: Partial shading, Polycrystalline silicon, Series-parallel connection, Maximum
power point.
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POSTER
ABSTRACT

The present study investigates and compares the electrical behavior of monocrystalline
and polycrystalline photovoltaic (PV) modules under dark conditions. Through
experimental characterization and simulation, the dark current-voltage (I-V) curves were
analyzed to determine key parameters such as reverse saturation current, shunt and series
resistances, and diode quality factor. The results reveal significant differences between
the two technologies in terms of leakage current and recombination processes.
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Monocrystalline modules exhibit lower reverse current and higher shunt resistance,

iy

indicating better performance in low-illumination environments. This analysis provides
valuable insights into the internal behavior of PV modules and contributes to improving

fault diagnosis and performance modeling in photovoltaic systems.

KEYWORDS: Photovoltaic modules; Monocrystalline silicon; Polycrystalline silicon; Dark

I-V characteristics; Electrical behavior; Reverse current.
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POSTER

ABSTRACT

Lead-free halide absorbers based on rudorffite-type silver bismuth iodide (Ag3Bil6) are
emerging as promising alternatives to conventional lead perovskites, yet their performance
remains highly sensitive to the selection and optimisation of transport layers. This work
reports a numerical investigation of a planar Ag3Bil6 solar cell with the architecture
FTO/IGZO/Ag3Bil6/PTAA/Au, in which indium—gallium-zinc oxide (IGZO) and
poly(triarylamine) (PTAA) are introduced, for the first time in this context, as electronand
hole-transport layers, respectively. The baseline, non-optimised device exhibits a power-
conversion efficiency (PCE) of 17.88 % with Voc = 0.995 V, Jsc = 21.9 mA cm-2 and FF =
82.2 %, slightly surpassing the best reported FTO/CeOx/Ag3Bil6/Se/Te—Cu20 configuration
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(17.77 %). The corresponding J-V and EQE characteristics are used to benchmark the

proposed IGZO/PTAA design against this reference structure and to elucidate the impact of
the new transport layers on carrier collection. Subsequently, a systematic parametric
optimisation is carried out by varying the thicknesses and defect densities of the layers,
together with the acceptor density in PTAA, the donor density in IGZO and the operating
temperature. The optimised device reaches Voc = 1.081 V, Jsc = 26.0 mA cm-2, FF = 81.6 %,
and a PCE of 22.93 %. These results highlight the strong potential of IGZO/PTAA transport
layers for high-performance, lead-free Ag3Bil6 photovoltaics and provide quantitative
guidelines for the design of next-generation leadfree solar cells.

KEYWORDS: Ag3Bil6, IGZO ETL, PTAA HTL, Efficiency.
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Couches minces de verres Ge-S—Ga dopés a I'Erbium pour ’amplification
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POSTER
RESUME

Les verres Chalcogénures (Ge-S—Ga) dopés a I’erbium représentent des matériaux
stratégiques pour les technologies de conversion énergétique photonique grace a leur
large transparence dans le moyen infrarouge (MIR) et leurs propriétés spectroscopiques
adaptées. lls sont particulierement prometteurs pour les amplificateurs optiques,
convertisseurs de fréquence et dispositifs MIR utilisés dans les systemes de détection, de

communication et d’énergie optique.
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Dans ce travail, des verres massifs Ge-S-Ga ont ete synthetises par le procede de

e 1st National Conference on Emerging Materials for Energy Storage

synthése classique incluant les étapes de fusion, affinage, coulée, recuit et polissage, puis
des couches minces correspondantes ont été déposées par évaporation thermique et
dopées a I’erbium par implantation ionique a différentes fluences. Les mesures FTIR
révelent une fenétre de transmission s’étendant jusqu’a ~13 pm, ainsi que I’identification
des principales impuretés responsables des pertes optiques. Les analyses XRF et RBS
permettent de caractériser précisément la composition, 1’épaisseur (~0,4 um) et le profil
d’implantation de I’erbium, avec des concentrations en excellent accord avec les fluences

imposées.

L’ensemble de ces résultats apporte une meilleure compréhension structurale et optique
des couches minces Ge-S—-Ga dopées a l’erbium, et contribue a I’optimisation de
matériaux MIR performants pour des applications stratégiques en conversion énergétique

photonique.

Mots-Clés : Ge-S—Ga, Evaporation Thermique, Implantation lonique.

Structural and optical properties of Cobalt-doped ZnO thin films
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POSTER
ABSTRACT

Zinc oxide (ZnO) is a broad-banded, direct-gap (3.37 eV) semiconductor compound
belonging to the 11-VI group of conductive transparent oxides (TCO) with n-type natural
conductivity [1-2]. In this work, thin layers of Co-doped ZnO were deposited on glass
substrates by spin coating. The structure, morphology and optical properties of undoped
and doped ZnO thin films were studied by X-ray diffraction (XRD), scanning electron
microscopy (SEM), ultraviolet-visible (UV-Vis), FTIR, Raman and photoluminescence
(PL). The XRD spectrum shows that the deposited film has a hexagonal wurtzite
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crystalline structure, preferentially oriented along the (002) plane, and the grain size is

e 1st National Conference on Emerging Materials for Energy Storage

around 30 nm. All the films have good transparency in the visible with a maximum
transmittance of 90%. FTIR spectra show a band at 454 cm-1 attributed to ZnO
stretching vibrations and confirmed by the two modes E2 (low) and E2 (high) associated
with the movement of zinc (Zn) and oxygen (O) respectively Raman spectra.
Photoluminescence (PL) of the films shows ultraviolet emission and visible emission

such as green, orange and red.

KEYWORDS: sol-gel Spin-Coating, structural, morphological, optical, FTIR, Raman
and PL.
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POSTER
ABSTRACT

Using first-principles calculations, we investigate the phase diagram of the low-spin (LS)
state of BiCoO3 . Phonon dispersion curves of the cubic phase are analyzed to identify
potential instabilities and assess the energy gain associated with the resulting distorted
phases. The analysis reveals the presence of analogous phases in both the LS and high-
spin (HS) states, including ferroelectric distortions and octahedral rotations. However,
the relative energy hierarchy of these phases differs markedly between the two states,
with the energy gain from mode condensation being notably less pronounced in the LS

state compared to the HS state.
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Additionally, it is determined that the Pnma phase represents the ground state of the

e 1st National Conference on Emerging Materials for Energy Storage

BiCoO; LS configuration, closely followed by the Imma phase with octahedral rotations
and the R3c ferroelectric phase, which contrasts with the P4mm ferroelectric ground state
observed in the HS configuration.

KEYWORDS: perovskite, magnetism, ferroelectricity.
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POSTER

ABSTRACT

This study presents the modeling and simulation of a photovoltaic (PV) energy system
designed to operate under the specific climatic conditions of Adrar, located in southern
Algeria. The main objective is to analyze the energy performance of a photovoltaic
generator subjected to solar irradiance and ambient temperature variations typical of the
Saharan climate. The developed model incorporates the electrical equations of the PV
module as well as the associated converter and storage losses. Simulations were carried
out using computational tools such as MATLAB and PVsyst to evaluate the energy
output, overall efficiency, and environmental impacts on system performance. The
obtained results reveal a strong correlation between meteorological parameters and
system efficiency, emphasizing the significant potential of solar energy in the Adrar
region.
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KEYWORDS: Simulation, Modeling, Solar irradiance, Temperature, Adrar, Energy
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efficiency.

Analysis of the Impact of Partial Shading on the Electrical Performance of
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POSTER
ABSTRACT

In photovoltaic systems operating under variable environmental conditions, partial
shading remains one of the most critical factors affecting electrical performance and
energy yield. This study investigates the influence of partial shading on the performance
of hydrogenated amorphous silicon (a-Si:H) triple-junction photovoltaic panels
configured with six modules in series and four parallel branches. The 1-V characteristics
were simulated for different shading levels applied to three selected cells: 30%, 50%, and
80%, corresponding to scenarios (a, b, c). The results reveal a significant reduction in
short-circuit current, distinct distortions in the 1-V curves, and the emergence of multiple
maximum power points (MPPs), with these effects becoming more pronounced when
current bypass capability is limited. The study highlights the critical role of the series—
parallel configuration in mitigating shading-induced losses and emphasizes the need for
effective optimization strategies to enhance the overall energy performance of a-Si:H
modules under real operating conditions.

KEYWORDS: a-Si:H photovoltaic modules; -V characteristics; Maximum power
point (MPP); Series—parallel configuration.
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POSTER
ABSTRACT

Recent numerical studies have extensively explored the potential of indium gallium nitride
(InGaN) solar cells, a promising material due to its ability to absorb a broad range of the solar
spectrum [1, 2]. InxGal-xN-based solar cell was studied and simulated by SCAPS-1D
simulator using 1-sun AM1.5 illuminations. This new cell structure consists mainly of indium
gallium nitride in buffer layer and active layer, the window layer is formed by zinc oxide
InxGal-xN(P)/ InxGal-xN(i)/ZnO (N). According to the numerical simulations carried out,
we have optimized different optoelectronic parameters to improve the performance of the
solar cell; we obtained the best results for a thickness of 1450 nm of active layer, ndoping
3*1018 cm-3 and 30% of indium concentration; we have reached an energy efficiency of
26,11%. The numerical simulations in this paper may be helpful for experimental studies of
solar cell and the improvement of cell performance. Therefore, this study investigates the
great potential of InGaN solar cells can be used for the design and manufacture of high
efficiency Il1-nitride based solar cells.

KEYWORDS: InxGai-xN, band gap, efficiency, simulations, solar cells.

References

[1] A. Mesrane, F. Rahmoune, A. Mahrane and A. Oulebsir (2015), Design and Simulation of
InGaN - Junction Solar Cell, Article ID 594858.(2015)

[2] Mohammad Asif Igbal, Dr. Arun Dev Dhar Dwivedi, International Journal of Creative
Research Thoughts (IJCRT) Volume 6, Issue 1 January 2018, ISSN: 2320-2882, pp 605-608.

Contacts : - E-mail : ncemesc25@gmail.com -Phone : 0562 71 02 15 - Web site : https://crtse.dz/ncemesc-2025/

84


mailto:ncemesc25@gmail.com
https://crtse.dz/ncemesc-2025/

T 1st National Conference on Emerging Materials for Energy Storage
A NCEMESC

AL
;'IJ"/:;( Algiers 2025 ..
y <

o B . M ’ ”
NAED  gmaw and Conversion “NCEMESC’25

\@ Online December 3 - 4, 2025, Algiers

Design and Numerical Investigation of a Dual-Absorber Hybrid Perovskite

Solar Cell for Enhanced Photovoltaic Performance
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POSTER
ABSTRACT

This study explores a high-efficiency photovoltaic architecture through simulation-driven
engineering of a hybrid perovskite solar cell incorporating two sequential absorber layers.
The configuration comprises:
FTO/ZnO/HC(NH,),Pbls(FAPI)/CHsNH3Pbls(MAPI)/CuShS,/Pt.  The  numerical
optimization was carried out using the SCAPS-1D simulator, optimising key physical and
electronic parameters, including the thickness and defect properties of both perovskite
layers, as well as interfacial recombination dynamics. By fine-tuning the absorber
thickness to 1200 nm and minimizing the bulk and interface defect densities to 10" cm™
and 10" cm respectively, the proposed device reached a promising performance: open-
circuit voltage (Voc) of 1.519 V, short-circuit current density (Jsc) of 27.79 mA/cm?, fill
factor (FF) of 91.31%, and a power conversion efficiency (PCE) of 38.53%. These results
highlight the synergistic benefits of combining methylammonium and formamidinium
lead iodide perovskites, offering a viable path for next-generation hybrid solar cell

technologies.

KEYWORDS: PSC; FAPI; MAPI; SCAPS-1D.
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Numerical Optimization
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POSTER

ABSTRACT

This paper investigates the potential of Cu, ZnSn(Se,S), (CZT(Se,S)) as an efficient
absorber material for thin-film photovoltaic applications. These solar cells directly transform
solar radiation into electrical energy via the photovoltaic effect. The CZT(Se,S) family
exhibits a tunable band gap between 1.0 and 1.5 eV and has achieved conversion efficiencies
approaching 12%. Among its derivatives, CZTSe has received particular attention, although
its experimentally reported efficiencies remain close to 1%, largely due to uncertainties in its

structural and crystallographic properties.

In this study, numerical simulations were conducted using the latest version of SCAPS-1D to
explore and optimize the performance of CZTSe-based solar cells. The analysis focused on
identifying optimal physical and electrical parameters to maximize energy conversion.

Simulation results revealed that the CZTSe absorber could achieve an efficiency as high as
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17.87%, with a current density (Jsc) of 40.02 mA/cm?, a fill factor (FF) of 75.37%, and an

open-circuit voltage (Voc) of 0.5924 V. These findings confirm the strong potential of CZTSe

as a promising candidate for next-generation high-efficiency thin-film solar technologies.

KEYWORDS: CZTSe; thin-film solar cells; photovoltaic conversion; numerical modeling;

performance optimization.
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Characteristic Equation Method
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POSTER

ABSTRACT

This study presents a MATLAB simulation of a single-effect absorption cooling system
using the Characteristic Equation Method (CEM). The goal is to evaluate the ability of
this simplified method to predict system performance while reducing computational
effort. The model was validated against a detailed thermodynamic model, showing a
good agreement with an error below 5%. A performance map generated with
VORSVIEW software demonstrates the effectiveness of CEM in describing the system

behavior. The simulation results show a cooling capacity of 4.5 kW and a coefficient of
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performance (COP) of 0.6, confirming the method’s reliability. The study highlights the

iy

potential of CEM as a simple, accurate, and practical tool for modeling solar absorption

refrigeration systems and supporting energy conversion applications.
KEYWORDS: Absorption chiller, Characteristic Equation, simulation, validation.
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POSTER
ABSTRACT

The Density-Functional Theory (DFT) calculations is used to model hydrogen (H2)
storage via insertion in AIN alloys, a material of special interest for Fuel Cell Vehicles
(FCVs). We first confirmed that the Wurtzite (WZ) phase is the stablest one in AIN and
properly predicted that the RS phase is accessed at 25.56 GPa, in agreement with
available experimental data. Study of the enthalpy of formation for the AINH system
revealed a clear preference for hydrogen to be located at tetrahedral sites over octahedral

interstitial positions in the AIN lattice. The insertion of hydrogen atoms into the crystal
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lattice significantly affects the properties of the material. Structurally, the process results

in a volume increase (dilatation), pushing the host Al atom outward by 0.2 A° and
forming new Al-H (1.62 A°) and N-H (1.03 A°) covalent bonds. Electronically, hydrogen
insertion into a wurtzite interstitial position forms a new energy level within the band gap
(acting as an electron trap) because of interactions with nearby deformed Al and N atoms.
These impurity levels therefore reduce the effective band gap of the AIN, showing that
hydrogen is an electronic dopant in the bulk.

KEYWORDS: DFT calculations, Aluminides nitrogen, Hydrogen, Electronic Structure.
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POSTER
ABSTRACT

Le travail réalisé est consacré a la synthese et a la caractérisation de ferro-cobaltites de
lanthane en tant qu’un matériau d’¢électrode de pile SOFC. Une série d’échantillons a structure
pérovskite est élaborée par la méthode Sol-gel et caractérisée par différentes techniques telles
que la diffraction des rayons X (DRX), la microscopie électronique a balayage (MEB), la
microanalyse par énergie dispersive de rayons X (EDX), la spectroscopie infrarouge a
transformée de Fourier (FTIR) et I'analyse thermogravimétrique (ATG). Les résultats obtenus
de la DRX et du MEB nous donnent une idee sur les caractéristiques de la structure cristalline
obtenue et 1’évolution microstructurale des grains. L’identification des phases présentes est
faite par le logiciel X’pert HighScore. L’affinement des paramétres structuraux et

I’indexation des raies sont réalisés par le logiciel Jana 2006. Les diffractogrammes obtenus
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sont affines dans le groupe d’espace R-3c pour les composes LSCF et LNSCF et le groupe

d’espace Pm3m pour LSSCF. Le traitement d’image de micrographie pour 1’échantillon dopé
au samarium est effectué¢ a I’aide du logiciel Image-J afin d’avoir une idée sur la distribution,
la surface et la taille moyenne des particules, suivi par I’analyse EDAX qui nous donne des
informations sur la composition élémentaire de 1’échantillon et le pourcentage atomique de
chaque constituant. L’ensemble des spectres IR présente deux bandes d'absorption qui sont
attribuées aux vibrations de déformation angulaire et d’élongation de la liaison Co(Fe)-O.
L’ATG montre que I’échantillon dopé au samarium présente une meilleure stabilité thermique

avec une faible perte de masse estimée a 2.5%.

KEYWORDS: Phase LSCF, PAC, Sol-gel, Dopage, SOFC.
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POSTER

ABSTRACT

With the growing concern about the greenhouse gas emission and other environmental issues
the renewable energy technologies such as photovoltaic cells are increasingly being
recommended for electricity production. In Algeria the residential sector represents of about

42% of the total energy consumption. The main objective of this thesis is to optimize the
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electrical lToad pattern in Algeria using grid connected PV+storage systems and study

theperformance and the energy balance in the residential building. In order to achieve our goal
of reducing total and peak load demand through photovoltaic, a simulated performance of a
grid- connected PV system+ storage was analyzed with the simulation tool PVsyst.
Simulations were performed using measured climate data and also with data generated by
Meteonorm.The results show clearly that the use of saving energy and grid-connected
photovoltaic system allows a positive annual electricity balance of the studied residential
house and the saving energy approach intend to be accomplished. A case study is applied in

the northern west region of Algeria where the installation of the PV system is held.

KEYWORDS: Simulation, Modeling, Energy efficiency Algeria.
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POSTER
ABSTRACT

This work focuses on the depletion, increased cost and location of fossil fuels, on the one
hand, and the environmental problems caused by CO2 emissions into the atmosphere, on the
other hand, are forcing many automakers to develop major research programs in the design of

electric and hybrid electric vehicles.
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More specifically, this thesis focused on the design of energy sources, energy modeling and

the functional vehicle and finally the implementation and experimental characterization of the
vehicle.
In this paper the work presented will be based entirely on the theoretical data collected, these

data are very limited due to lack of resources in this domain.

KEYWORDS: Hybrid vehicle — Photovoltaic energy — Biodiesel — Sustainable transportation
— Emission reduction
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POSTER
ABSTRACT

This study investigates the thermoelectric potential of delafossite compounds KScS, and

RbScS; for heat recovery applications using density functional theory (DFT) calculations.
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We examined the structural, phonon, and thermodynamic properties of these materials

iy

under hydrostatic pressure (0-20 GPa). Both compounds exhibit stable rhombohedral
delafossite structure with confirmed dynamical stability across the pressure range. The
materials demonstrate mechanical anisotropy favorable for thermoelectric applications.
Besides, elastic constants and moduli are used to analyze the impact of pressure on
acoustic Gruneisen constant (y,), minimum thermal conductivity (kn), and the lattice
thermal conductivity (k.). Temperature-dependent thermal properties, including heat
capacity, Debye temperature, and thermal expansion coefficient, were systematically
analyzed. Under pressure, both compounds show tunable thermodynamic properties
relevant to heat recovery efficiency. These delafossite sulfides present promising
characteristics for thermoelectric energy conversion in moderate temperature ranges,
making them potential candidates for sustainable heat recovery systems in industrial

applications.

KEYWORDS: Delafossite  compounds, DFT  Thermodynamic  properties,
Thermoelectric, Pressure effect.
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ABSTRACT

In this study, the combination of solar-driven photocatalysis and adsorption processes
was proposed to remove a typical azo dye, Methyl Orange (MO), using
Polyaniline/cobalt-montmorillonite nanocomposite. The contribution of both processes
was confirmed in the elimination of 92.74 % of this toxic dye. The results indicated that
the adsorption capacity studied in the dark during 90 min reached 48.21 mg/g at the
initial concentration of MO of 10 mg/L and natural pH (6.5). In these conditions, 72.31 %
of methyl orange was adsorbed on the solid surface. Subsequently, MO molecules was
photodegraded under natural sunlight and at ambient conditions (temperature, pressure,
open air) in 240 min, leading to more 20.43 % molecules degraded beneficing the
enhancement in the structural, textural and optical properties of the synthesized
nanocomposite, which were verified thanks to XRD, FTIR, SEM and UV-Vis analysis,
obeying second order kinetics profile with heterogeneity of the surface as confirmed by
modified Freundlich model. These results encourage the use of this nanomaterial
effectively as an adsorbent and photocatalyst in environmental remediation, versatile for

the elimination of other type of contaminants.

KEYWORDS: Photocatalysis, Adsorption, Methyl orange, Polyaniline/cobalt-
montmorillonite, Kinetics.
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- Technologies in Hydrogen Production and Storage

Membrane Reactor: An Innovative Technology for Enhanced Hydrogen
Production via the Water Gas Shift Reaction
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ORAL
ABSTRACT

Hydrogen is widely acknowledged as a crucial energy carrier in the shift towards sustainable
and low-carbon energy systems [1-2]. The water gas shift (WGS) reaction has emerged as a
highly promising method for hydrogen generation, as it converts carbon monoxide—a deadly
greenhouse gas—into more hydrogen using water vapor. This reaction increases hydrogen
yield from synthesis gas and contributes in CO mitigation, therefore promoting cleaner and
more sustainable energy solutions [3].

The WGS reaction is conventionally executed in two successive stages utilizing different
catalysts and reactors: the high-temperature stage (320-360 °C, up to 60 bar) facilitates the
swift conversion of carbon monoxide, while the low-temperature stage (190-250 °C, up to 40
bar) allows for enhanced equilibrium conversion [4]. Nonetheless, these traditional techniques
are frequently constrained by thermodynamic limitations and the efficiency of hydrogen
separation. Recently, the use of membrane reactors has been recognized as a revolutionary
method for altering equilibrium constraints and concurrently isolating hydrogen during the
reaction, thus enhancing both conversion and selectivity [5].

This study explores a new hydrogen production technique using a membrane reactor system.
The novel design converts and selectively separates hydrogen, overcoming the

thermodynamic limits of the water gas shift process. A comprehensive kinetic study examined
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how temperature and pressure affect reaction rate, CO conversion efficiency, and hydrogen

permeability. Even at low temperatures, hydrogen purity and CO conversion are high.
Additionally, hydrogen recovery was enhanced by the pressure differential between the
reaction and permeation zones. These findings suggest that membrane-assisted catalytic
technologies could lead to high-efficiency, environmentally friendly hydrogen production and
purification systems.

Keywords: hydrogen production, water gas shift reaction, membrane reactor, Kinetic study,

clean energy technologies.
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ORAL
ABSTRACT

La delafossite de type p CuCrO, (CC1100), synthétisée par co-précipitation et calcinée a
1100 °C, a éte caractérisée par XRD, BET, MEB-EDX, UV-Vis, voltammétrie cyclique,
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impedance éelectrochimique et analyse de Mott-Schottky. Ces analyses ont confirme sa

nature semi-conductrice de type p, une bonne cristallinité, une taille de cristallite de 55
nm et une énergie de gap de 1,48 eV, favorisant I’absorption efficace de la lumiére visible
[1]. Le matériau présente une activité photo-catalytique notable, produisant 92 pmol
d’hydrogéne en milieu neutre et jusqu’a 175 pmol en milieu basique, tout en conservant
une stabilité et une reproductibilité élevées. Ces résultats démontrent que le CuCrO,
(CC1100) est un photo-catalyseur trés performant et durable pour la production

d’hydrogéne sous lumiere visible [2] .

KEYWORDS: Production d’hydrogéne, Photo-catalyse, Delafossite.
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ORAL
ABSTRACT

Un hydrogéne produit a partir des sources renouvelables est une solution pour la demande
croissante en énergie, la pollution de I’air et les couts élevés des carburants. L’hydrogene est

un des éléments les plus abondants dans la nature et peut étre produit a partir de différentes
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matieres premieres et partout. En plus c’est le parfait partenaire des énergies renouvelables

car c’est un moyen de stockage recyclables et sa combustion ne produit que de 1’eau. Ce
travail a pour objectif d’étudier le comportement catalytique des catalyseurs métalliques Ni
supportés sur des oxydes de terres rares CeyZrixO, et LayZr.xO, dans la réaction de
vaporeformage de L’éthanol. Le catalyseur 5Ni/CeO, a montré une bonne activité avec un

bon rendement en hydrogene par apport 5Ni/Ceg 50Zr0 500.

KEYWORDS : Hydrogene ; Energie Renouvelable ; Stockage d’Energie.
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Risk Analysis in Green Hydrogen Production of Wind Power Systems
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ORAL
ABSTRACT

Hydrogen is widely adopted as a renewable energy source and is becoming increasingly
common in industry. For hydrogen to be truly renewable and clean, it must be produced
only from renewable sources such as wind and solar energy. Wind turbines play a crucial
role in this process by converting wind energy (mechanical energy) into electrical energy,
which is subsequently used to produce hydrogen. To enhance safety, production
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efficiency, and minimize downtime and risks In wind power systems, a thorough

e 1st National Conference on Emerging Materials for Energy Storage

comprehensive risk analysis methodology is crucial for increasing production efficiency,
decreasing downtime and improving the safety of wind power systems. This study
involved two analyses: a functional analysis using a structured analysis and design
technique and a risk analysis employing two methods: Fault Tree Analysis and Bayesian
Networks. Unavailability results generated from the two methods were analyzed,
compared, and discussed. The results were almost identical, indicating a high level of
consistency and mutual validation in our risk analysis. This agreement enhances

confidence in the accuracy and reliability of our findings.

KEYWORDS: Wind power, Hydrogen, SADT, Fault tree analysis, Bayesian network.
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ORAL

ABSTRACT

The development of efficient and cost-effective electrocatalysts is crucial for advancing
sustainable hydrogen production through overall water splitting. A major challenge lies in
designing systems that simultaneously enhance the kinetics of the hydrogen evolution
reaction (HER) and the oxygen evolution reaction (OER) while maintaining long-term
stability. Recent advances highlight the potential of transition metal-based nanostructures
and hybrid interfaces to promote interfacial charge transfer, improve electron mobility,

and increase the number of accessible catalytic sites. In this study, nanostructured hybrid
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electrocatalysts were engineered and directly grown on conductive substrates to achieve

e 1st National Conference on Emerging Materials for Energy Storage

enhanced catalytic performance. The optimized materials demonstrated low onset
potentials, high current densities, and reduced cell voltages in two-electrode water
splitting systems, confirming their ability to operate as highly active and durable
catalysts. The improved efficiency is attributed to synergistic effects between metallic
and semimetallic components, which create favorable pathways for charge transport and
surface reactions. These findings contribute to the design of next-generation electrode
materials for water electrolysis and provide promising opportunities for large-scale

hydrogen production and clean energy applications.

KEYWORDS: Water Splitting, Hydrogen Production, Nanomaterials, Electrocatalysis,
Energy Conversion.
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ORAL

ABSTRACT

Among the various materials studied for solid hydrogen storage, magnesium-based
alloys, particularly Mg, Ni-type compounds, stand out due to their high specific capacity.
However, their practical application is hampered by sluggish kinetics and poor cycling
stability. To address these limitations, this study focuses on enhancing the performance of
the Mg, .9 Aly .1 Ni alloy through doping with carbon nanotubes and porous materials

such as metal-organic frameworks (MOFs). Electrochemical analyses demonstrated that
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leveraging a moderate aluminum content (x = 0.1) combined with MOF doping

iy

significantly enhances specific capacity, redox reaction reversibility, and electrical
conductivity of the electrode. Specifically, the Mg, .o Al .4 Ni+3% MOF electrode
exhibited an exceptional specific capacity of 1175.2 mAh/g, along with a low series
resistance (Rs = 0.207 Q) and a reduced charge transfer resistance (Rct = 1.322 Q). These
outcomes underscore its remarkable electrochemical performance for energy storage
applications. The optimal balance achieved between conductivity, stability, and storage

capacity positions this alloy as a highly promising candidate for use in Ni-MH batteries.

KEYWORDS: hydrogen, storage, MOF, Mg, .9 Aly .1 Ni alloy.
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ORAL
ABSTRACT

The spinel-type materials constitute a new class of photocathode to produce hydrogen from
water reduction under visible light [1]. As it is well-known, hydrogen constitutes the most
promising clean energy source [2]. In this regard, the spinel SrFe,O4 was prepared by an easy
sol-gel method. Before investigating the photo activity, the final product was characterized by
XRD, FTIR-ATR, SEM, Diffuse Reflectance Spectroscopy (RDS), electrical measurements,

Contacts : - E-mail : ncemesc25@gmail.com -Phone : 0562 71 02 15 - Web site : https://crtse.dz/ncemesc-2025/

101


mailto:ncemesc25@gmail.com
https://crtse.dz/ncemesc-2025/
mailto:nassimahelaili@yahoo.fr

e 1st National Conference on Emerging Materials for Energy Storage

e
A NCEMESC

AL
;'IJ"/:;( Algiers 2025 ..
Sy <

o B . M ’ ”
NAED  gmaw and Conversion “NCEMESC’25

\@ Online December 3 - 4, 2025, Algiers

and photoelectrochemistry technics. As prepared, SrFe204 exhibits a single phase of Cubic

iy

structure, that could be considered as nanomaterial due to its crystallite size of 40 nm. The
optical study revealed that the material is of 1.8 eV band gap energy rending its use attractive
under visible light. The oxide demonstrates a p-type semiconductivity in which the
conduction mechanism is assumed by small polaron hopping. Both Seebeck coefficient (S)
and conductivity were found of 200 uVK™ and 1.23x10® (ohm cm)™ , respectively. The
compilation between the flat band potential (0.01 V), the band gap (1.8 eV), and the activation
energy (0.09 eV) permitted to build an energetic diagram in an electrochemical scale which
leads to predict the possibility of hydrogen prediction. The prediction was confirmed
experimentally by submitting SrFe,O, (125 mg) to visible light into S,05> (102 M)
electrolyte. In such a configuration, S,05° acts as a hole scavenger. In optimized conditions,
rate H, evolution reached 35 mol mn™ g, which corresponds to a quantum yield of 1.8%

and that under a flux light of 29mWcm™ was obtained.

KEYWORDS: SrFe;O4 spinel, Semiconductor, Physical properties, Hydrogen
photoproduction.
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POSTER
ABSTRACT

In order to improve photoelectrochemical hydrogen generation, this work describes the
sonochemical synthesis and thorough characterization of cobalt (Co) doped magnesium oxide
(MgO) nanoparticles. X-ray diffraction (XRD), Fourier-transform infrared spectroscopy
(FTIR), and photoluminescence (PL) spectroscopy were used to examine the structural and
optical characteristics of the produced nanoparticles. With typical crystallite sizes ranging
from 37 to 59 nm as calculated by the Scherrer equation, XRD examination verified the
coexistence of crystalline MgO and Cos; O, phases. FTIR spectra showed distinctive
vibrational modes connected to the lattice's bonding environments and functional groups. In
addition to a green emission band centered at 493.7 nm, PL spectroscopy revealed clear violet
emission bands at 393.03 and 407.86 nm, which represented defect-related and dopant-
induced electronic transitions. These results provide fundamental insights into the structural
and optical modifications induced by cobalt incorporation, which are expected to play a
pivotal role in improving the photoelectrochemical performance of MgO-based nanomaterials
for hydrogen production.

KEYWORDS: Sonochemical synthesis, Photoelectrochemical (PEC), hydrogen production,
Magnesium oxide (MgO).
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Catalytic performance of Ni-Doped Co/La,O; for degradation of malachite
green by hetero-PhotoFenton oxidation
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ABSTRACT

In this research, we investigated the performance of La,Os;, Co/La,Os, and Ni-doped
Co/La,03 catalysts for the degradation of malachite green (MG), which is used as a
model of wastewater refractory pollutants, under different reaction conditions (light
irradiation or its absence, hetero-Fenton-like processes, without and with H,O,. The
catalysts were characterized using XRD, FTIR, and SEM-EDX. The results indicate that
cobalt significantly influenced the microstructure and catalytic activity of the samples.
The Ni-doped Co/La,0O3 sample demonstrated a higher rate of catalytic degradation
activity compared to the pure Co/La,O3; sample when reacting with H,O0,. This
degradation adhered to second-order and parabolic model reaction kinetics. Our kinetic
studies revealed that at low initial concentrations of dye (8.22 x 10~ M), the degradation
efficiency over La,O3 by H,0, exceeded 84.9 % (k = 0.4744 min™®) for the parabolic
diffusion model R? =~ 1. The synergistic effect of sonocatalysis in the removal of MG
increased the efficiency between 1.5 and 3.8 times. NiCo/La,O3 exhibited a better
sonocatalytic degradation effect on the MG solution without and with H,O,, and the
degradation reached 96.3 % (k = 0.5468 L.mg '.min"') within 40 min with R? = 0.9812.
The second-order and parabolic model described the experimental data well, and the

reusability up to five cycles also showed no loss of catalytic activity. The obtained results
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are among the best reported in the literature for this reaction in comparison to related

catalysts.via conference

KEYWORDS: Hetero-Fenton . Kinetic , Sonocatalysis, Malachite green
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ABSTRACT

In this study, we report the synthesis, characterization, and comparative evaluation of
MFe, O, (M = Cu, Ni, Mn) spinel ferrites prepared via the co-precipitation method for
multifunctional environmental and energy applications. The obtained powders were
thoroughly analyzed using XRD, SEM-EDS, XPS, and UV-Vis spectroscopy to establish
clear structure—property— activity correlations. XRD patterns confirmed the formation of pure
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spinel phases with high crystallinity and nanometric grain sizes, while SEM micrographs

iy

revealed agglomerated porous morphologies favorable for active surface exposure. XPS
analysis identified mixed valence states of Fe?* /Fe3* and M2* /M3* cations, promoting
efficient charge transfer. Optical measurements demonstrated band gap values ranging
between 1.6 and 2.2 eV, suitable for visible-light activation. Photocatalytic tests using
Rhodamine B as a model pollutant showed that MnFe, O, achieved the highest degradation
efficiency under visible light, attributed to its narrower band gap, higher surface area, and
improved electron-hole separation. In contrast, NiFe, O, and CuFe, O, displayed
moderate activities, limited by partial charge recombination. Furthermore, the electrocatalytic
hydrogen evolution reaction (HER) was investigated in 1 M KOH solution. MnFe, O,
exhibited the best performance, characterized by the lowest overpotential, smallest Tafel
slope, and highest current density, indicating favorable reaction kinetics and enhanced
catalytic active sites. These results demonstrate that MnFe, O, outperforms its Cu and Ni
analogs, combining strong redox capability, stability, and conductivity. The study highlights
the promising potential of ferrite-based spinels as dualfunction materials for both
photocatalytic pollutant degradation and clean hydrogen production, offering a sustainable

pathway for energy—environmental integration.

KEYWORDS: Spinel ferrites, Photocatalysis, Rhodamine B degradation, Hydrogen
evolution reaction (HER), Transition metal oxides.
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ABSTRACT

The growing decline of fossil energy sources necessitates the diversification of clean
alternatives, with hydrogen emerging as a key energy carrier. Among the various production
routes, non-thermal plasma (NTP) offers a promising pathway due to its ability to activate

methane at ambient temperatures. In this work, hydrogen production through methane
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decomposition in a dielectric barrier discharge (DBD) reactor was investigated using a zero-

dimensional (OD) modeling approach. The open-source solver ZDPlasKin was employed to
solve the species continuity equations under specific operating conditions of voltage,
temperature, pressure, and frequency, coupled with an electrical circuit model of the reactor.
The plasma kinetic mechanism was established through a reaction database containing rate
constants for neutral-neutral and electron-molecule processes, with electron-impact cross
section data obtained from BOLSIG+. We were then able to evaluate the density of the
species and identify the dominant reaction pathways contributing to hydrogen formation. To
optimize the process of hydrogen production, argon was introduced as a co-feeding gas with
different fractions, revealing that Penning reactions significantly enhance hydrogen
production, reaching up to 48% yield compared to 2,6% of pure methane. Model predictions
were successfully validated against experimental data, confirming the reliability of the
approach. These results demonstrate the potential of DBD non-thermal plasma as an efficient
and low-carbon technology for hydrogen production.

KEYWORDS: Hydrogen Production, Non-thermal Plasma, DBD Reactor, plasma
modeling.
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ABSTRACT

Dans le contexte de la transition énergétique et de la production durable d'hydrogéne, la
recherche de catalyseurs efficaces pour I'électrolyse de I'eau est essentielle. De ce fait, le
développement de matériaux catalytiques performants et économiquement viables reste
un défi majeur. Dans ce travail, plusieurs matériaux ont été testés pour I'électrocatalyse de
réaction d'évolution de I'hydrogene et également pour la réaction de d'évolution de
I'oxygene. Ces matériaux sont le graphite (GR), le nickel (Ni) et le nickel electrodéposé
sur graphite (Ni/GR). Parmi les matériaux investigués, Ni/GR a montré de tres bonnes
performances que ce soit pour la REH ou pour la REO. Une optimisation du procédé
d'électrodéposition du nickel sur le graphite a ensuite été conduite pour déterminer le
nombre de cycles d'électrodéposition nécessaires pour atteindre les meilleures
performances. Il s'est avéré que treize cycles d'électrodéposition sont suffisant pour

obtenir une REH a tres bas potentiel en milieu alkalin.

KEYWORDS: Water splitting, Ni, Graphite, HER, OER.
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ABSTRACT

To study LiMgHs; structure, thermodynamic stability, electrical properties, and hydrogen
storage potential, we conducted ab initio density functional theory (DFT) calculations using
the WIEN2k code. The compound forms crystals in the Rhombohedral phase, which has 10
atoms in each unit cell. It has a gravimetric hydrogen storage capacity of more than 8.82 wt.%
and a volumetric density of 214 gH, /L, both of which are much higher than the U.S. DOE
targets (5.5 wt.% and 40 gH, /L). This shows that it could be useful for storing hydrogen in
practical ways. Thermodynamic analyses show that the desorption temperatures are 799 K
(GGA) and 1116 K (LDA), and the formation energies are -104.30 and -145.97
kJ-mol~ 1-H, , respectively. The cohesive energies calculated (-14.67 eV (GGA) and -15.29
eV (LDA)) show that the hydride is stable on its own. The binding energies (-0.7918, -1.2095,
and -1.9483 eV for ¢ = 1, 2, and 3) also show that internal cohesion gets stronger as stress
increases. In conclusion, these results show that LiMgH3 is a very stable and reversible
hydride that could be used for storing hydrogen.

KEYWORDS: Hydrogen binding, Formation energy, LiMgH3, Desorption temperature
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ABSTRACT

Hydrogen is a promising clean energy carrier for transportation and industry [1-2], but its
low density makes storage a major challenge. To address this, solid-state storage through
adsorption has attracted growing interest [3-4]. In this study, we investigate hydrogen
adsorption on corannulene derivatives functionalized with NH, (electron donor) and
NO, (electron acceptor) groups. Structural optimizations and interaction energies were
evaluated to understand how these substituents affect hydrogen binding. The results show
that the orientation of the hydrogen molecule strongly influences adsorption strength,
with the horizontal configuration offering the most favorable interaction sites. These
findings highlight the potential of functionalized corannulene as a lightweight and
efficient material for hydrogen storage applications.

KEYWORDS: Hydrogen storage, Corannulene derivatives, Adsorption, Energy
materials.
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ABSTRACT

The surface geometry of phenylsuccinic acid was investigated by analyzing the SERS spectra
of dicarboxylic acids adsorbed onto colloidal silver surfaces. DFT calculations were
performed to obtain the SERS spectrum. The SERS spectral characteristics indicate that the
carboxylic acid binds to silver as a carboxylate, with an orientation inclined relative to the
surface. This is due to the simultaneous o and p coordination of the carboxylate groups at the
silver surface, caused by steric hindrance and electrostatic repulsion between the two
carboxylate groups.Therefore, a coordination appears to be more important than f

coordination for the assembly of carboxylic acid derivatives on a silver surface.

T T T T T

Fig. 1. Adsorption carboxylic acid on the silver surface.
KEYWORDS: SERS study, DFT, Surface Adsorption, Carboxylic acids
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ABSTRACT

In this study, we present a comprehensive investigation into the structural and electronic
properties of intermetallic FeTi and its hydride FeTiH. The calculations were performed using
the Density Functional Theory (DFT) framework, employing the Full-Potential Linearized
Augmented Plane Wave plus local orbitals method (FP-L(APW+l0)). Our results confirm the
ground state stability of the B2 phase for pure FeTi and an orthorhombic structure for the
hydride FeTiH . The calculated lattice constants show excellent agreement with experimental
literature, validating the accuracy of the computational model. Regarding the electronic
properties, the Total Density of States (TDOS) analysis reveals a characteristic pseudo-gap at
the Fermi level (Ef). This feature indicates significant electronic stability in both systems,
driven primarily by the strong hybridization between the hydrogen $1s$ orbital and the metal
$3d$ orbitals (Fe-3d and Ti-3d). Furthermore, an analysis of the bonding charge density
distribution suggests that the chemical bonding in both compounds is not purely metallic but

exhibits a mixed covalent-metallic character.
KEYWORDS: DFT, FeTi,, Electronic Structure, FP-L(APW+lo)
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ABSTRACT

Photocatalysis relies on materials capable of absorbing light and generating electron—hole
pairs that drive chemical reactions. Common photocatalytic materials include metal oxides
such as TiO, , ZnO, and spinel-type oxides (e.g., CuCr, O, , ZnCr, O, ), which are favored
for their stability, non-toxicity, and tunable electronic properties. Spinel oxides, in particular,
have attracted attention due to their adjustable bandgap, high surface area, and strong visible-
light absorption, making them effective for degrading organic pollutants in water. The
combination of structural engineering and surface modification can further enhance their
photocatalytic efficiency, offering promising solutions for environmental remediation.

The study investigates the synthesis and advanced engineering of spinel-type photocatalysts,
CuCr, O, and ZnCr, O, , for the visible-light-driven degradation of cefixime. Spinel-type
photocatalysts have been widely studied for the removal of pharmaceutical pollutants due to
their favorable optical and electronic properties[1]. In this work, an innovative immobilization
approach was employed by depositing CuCr, O, onto polystyrene, yielding a composite
material with enhanced structural stability and operational convenience, building on our

previous work [2]. The prepared materials were thoroughly characterized using X-ray
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diffraction (XRD), Fourier-transform infrared spectroscopy (FTIR), UV-Vis spectroscopy,

scanning electron microscopy with EDX (SEM-EDX), and BET surface area analysis,
providing detailed insights into their structural, morphological, compositional, and optical
properties. The immobilized photocatalyst demonstrated significantly improved performance,
achieving up to 94% degradation of cefixime under visible light. These findings highlight the
importance of advanced design and characterization strategies in developing high-

performance functional materials for sustainable water treatment applications.

KEYWORDS: Photocatalyst, polystyrene, visible light, cefixime.
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- Design and Characterization Approaches

HIGH HARMONIC GENERATION SPECTRA FROM
POLYACETYLENE
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ABSTRACT

1. Introduction
This study investigates high-harmonic generation (HHG) spectra in polyacetylene with
two important bands by numerical solutions of the time-dependent Schrédinger equation.
Employing the Su-Schrieffer-Heeger (SSH) model, the problem simplifies to a 2x2 tight-
binding Bloch Hamiltonian [1].

2. Theory

The time-dependent Schrodinger equation is:

iC(k,t) = H(k(£)C(k, t) (1
which must be solved numerically. the expectation value of the velocity can be obtained as
follows:

vi(k,t) = CT(k, )0y H(K)C (k, 1) )
Integration over the Brillouin zone yields the total velocity
VCE
vi(t) = ﬁfm d® kvj(k, t) (3)

The HHG spectra can be calculated by Fourier-transforming the acceleration [2].
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3. Results

Figure 1: High-harmonic spectrum generated from polyacetylene

KEYWORDS: High-harmonic generation spectra, polyacetylene, Su-Schrieffer-Heeger
model.
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Substrates: Effect of AZO Thickness and Metal Type on Structural and
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ABSTRACT
A confocal RF magnetron sputtering configuration, suitable for large-area optoelectronic
devices, was employed to fabricate AZO/Metal/AZO multilayer structures on flexible PET

substrates. Two different metallic interlayers, silver (Ag, 10 nm) and copper (Cu, 13 nm),

were introduced, while the aluminum-doped zinc oxide (AZO) thickness was varied from 25
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to 65 nm to investigate their combined influence on the structural, optical, and electrical

iy

properties. This study provides a comprehensive understanding of the correlation between
structural evolution, interfacial effects, and carrier transport in oxide/metal/oxide
architectures. X-ray diffraction (XRD) revealed that AZO layers possess a hexagonal wurtzite
structure with a strong c-axis orientation. Increasing AZO thickness improved crystallinity
and crystallite size, with superior crystal quality observed for AZO/Ag/AZO compared to
AZO/Cu/AZO multilayers, mainly due to the lower lattice mismatch and higher atomic
mobility at the Ag interface. Transmission electron microscopy (TEM) confirmed sharp and
uniform metal interlayers, while atomic force microscopy (AFM) showed that surface
roughness increased slightly with AZO thickness and depended on metal type. Optical
transmittance decreased moderately in the visible region with thicker AZO layers, attributed
to enhanced free-carrier absorption and light scattering, whereas AZO/Cu/AZO exhibited
superior near-infrared transparency, making it promising for low-resistance, infrared-
transparent electrodes.

Photoluminescence (PL) spectra showed a decrease and redshift of emission intensity with
increasing AZO thickness, and a faster PL decay for AZO/Ag/AZO, indicating modified
carrier

recombination dynamics and defect states affected by interfacial plasmonic coupling. Hall-
effect measurements revealed the highest figure of merit of 1.06 x 10“Q™ for AZO/Ag/AZO
at 45 nm AZO thickness, reflecting enhanced mobility and reduced scattering. Overall, this
work highlights the critical role of interface engineering and thickness control in optimizing
the optoelectronic performance of AZO-based multilayers for next-generation flexible
transparent electrodes.

KEYWORDS: Aluminum-doped zinc oxide (AZO), RF magnetron sputtering, metal
interlayer effects, transparent conductive multilayers, flexible optoelectronic device
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ABSTRACT

A novel type of poly(aniline)@carbon black (PANI@CB) was formulated by
incorporating laboratory synthesized CB nanoparticles into pure PANI. The resulting
materials were characterized using X-ray photoelectron spectroscopy (XPS), Xray
diffraction (XRD), ultraviolet-visible spectroscopy (UV-vis), Fourier transform infrared
spectroscopy (FTIR), transmission electron microscopy (TEM), thermogravimetric
analysis (TGA) and electrochemically by cyclic voltammetry (CV). The optical study
shows the PANI@CB samples to be of nanosize. Besides, the CV results show that this
nanomaterial exhibited high electroactivity. All the results demonstrated that the
PANI@CB (0.5g) hybrid material is very promising for application in electrochemical

sensing.

KEYWORDS: PANI, Carbon black, Reinforced, Hybrid material.
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ABSTRACT

Globally, only 74% of the population has access to drinking water that meets basic safety and
quality standards. Ensuring the quality of drinking water is a critical challenge that requires
continuous monitoring and rapid classification to assess its suitability for consumption. This
process, however, is complex, involving large-scale data collection, analysis, and
computation. In this study, we present an approach using Stacking Ensemble Learning (EL) to
evaluate water quality more effectively. We applied four machine learning algorithms, K-
Nearest Neighbors (KNN), Support Vector Machine (SVM), Decision Tree (DT), and
Extreme Gradient Boosting (XGBoost), and integrated them with a Logistic Regression (LR)
meta-classifier. The results indicate that the ensemble method outperformed individual
models, achieving the highest accuracy (0.71) and F-score (0.67), offering a promising
solution for real-time water quality monitoring and management.

KEYWORDS: Artificial Intelligent; Machine Learning; Water; Classification.
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Extraction from Waste Using Response Surface Methodology (RSM)
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ABSTRACT

The present study aimed to optimize gelatin extraction from a chicken heads—feet by-product
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blend to obtain high yield and desirable techno-functional properties, contributing to

sustainable waste valorization. A Taguchi L27 orthogonal experimental design was employed
to evaluate the influence of acetic acid concentration (2, 3.5, and 5%), extraction temperature
(55, 65, and 75 °C), and extraction time (2, 4, and 6 h) on extraction yield, viscosity,
emulsifying activity index (EAI), and foaming capacity. The experimental results were
modeled and optimized using Response Surface Methodology (RSM) coupled with a
desirability function (DF). Optimal conditions—3.06% acetic acid, 75 °C, and 6 h—yielded
10.97% gelatin with an EAI of 24.22 m?*/g, viscosity of 3.36 mPa-s, and foaming capacity of
45.07%. Predicted and experimental values were in close agreement, confirming the
reliability of the models. These findings highlight the potential of chicken heads—feet blends

as a sustainable raw material for producing gelatin with valuable functional properties.

KEYWORDS: Gelatin extraction, chicken by-products, Taguchi design, response surface
methodology, techno-functional properties, waste valorization.
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ORAL
ABSTRACT

The increasing demand for clean and reliable electricity has accelerated the integration of
renewable sources into modern power systems [1]. Among them, solar photovoltaic (PV)
energy offers high potential but suffers from intermittency and variability [2]. To overcome
these drawbacks, hydrogen produced by electrolysis and reconverted by a fuel cell emerges as

an efficient long-term storage option supporting energy continuity and grid stability. This
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paper proposes a model predictive control (MPC) based energy management strategy for a

iy

hybrid PV-hydrogen microgrid composed of a PV plant, an electrolyzer, a hydrogen tank and
a fuel cell. The strategy combines multi-level predictive control for power converters with an
optimized energy management algorithm to coordinate generation, storage, and load while
minimizing energy losses and costs. Simulation results demonstrate improved robustness to
solar and load fluctuations, higher hydrogen-storage efficiency and better power-quality
performance compared with classical methods [3].

KEYWORDS: MPC, PV, Hydrogen Energy Storage, Smart Energy Management.
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Preparation and Characterization of Mn-Substituted Ammonium
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Aicha BALI ®*, Siham BENADJI 2, Chérifa RABIA®

4USTHB, Laboratory of Natural Gas Chemistry, Faculty of Chemistry, PoBox32 El-Alia,Algiers,
ALGERIA

*paliaichaab7072414@gmail.com
ORAL

ABSTRACT

Polyoxometalates (POMS) represent a large class of metal-oxygen cluster compounds
with remarkable structural versatility and multifunctional properties. Owing to their
strong Brgnsted acidity, reversible redox behavior, and tunable electronic structures,
POMs have attracted considerable attention in various catalytic, electrochemical, and
environmental applications. However, the majority of classical POMs are highly soluble

in water and polar solvents, which limits their practical use in heterogeneous catalysis. To
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overcome this drawback, the development of partially insoluble and thermally stable

iy

POM-based materials has become a key research focus[1], [2].

In this study, a manganese-substituted ammonium phosphomolybdate of Keggin
structure, with formula (NH4)25Mng25sPM01,040 was prepared from the H3PMo01,040
heteropolyacid via a controlled cation-exchange process. The introduction of Mn2* ions
aimed to enhance the redox activity and structural stability of the POM framework. The
synthesized compound was subjected to thermal treatment to improve its crystallinity and
insolubility. Comprehensive characterization was performed using Fourier Transform
Infrared Spectroscopy (FT-IR), X-ray Diffraction (XRD), UV—Visible spectroscopy,
Brunauer—Emmett-Teller (BET) surface area analysis, Scanning Electron Microscopy
(SEM), and X-ray Photoelectron Spectroscopy (XPS). The results confirmed the
preservation of the Keggin-type structure after substitution of the heteropolyacid with
manganese, along with modified surface and electronic features that favor improved

redox performance.

These findings highlight the potential of Mn-substituted POMs as efficient and robust
materials for catalytic and electrochemical applications, offering a promising route

toward the design of advanced multifunctional inorganic materials.

KEYWORDS: Polyoxometalates, Manganese substitution, Keggin structure, Redox activity,
Structural characterization.
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Innovative Metallization Approaches in Solar Cells: A Technical and
Economic Comparison of Aluminum and Copper Electroplating
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ORAL
ABSTRACT

This study compares electroplating techniques using aluminum and copper for photovoltaic
cell metallization, focusing on technical performance and economic viability. Copper
electroplating offers higher electrical conductivity and fine-line metallization at lower
temperatures, enhancing cell efficiency by reducing contact resistance. However, it requires a
barrier layer to prevent diffusion, adding process complexity. In contrast, aluminum is widely

used with a mature, simpler process, but has lower conductivity and limits on fine patterning.

Economically, copper is less expensive and enables material savings due to its superior
conductivity, but requires higher initial investment and advanced equipment. Aluminum
processes are cost-effective, benefiting from established industry use, though less efficient.
Copper shows promise for next-generation solar cells with improved performance and cost
reduction potential, while aluminum remains a reliable choice in current manufacturing. The
comparative study highlights a trade-off between advanced technical benefits of copper and
the economic simplicity of aluminum, guiding future photovoltaic manufacturing
developments. This research supports the transition toward copper plating as a balanced

solution for performance and cost optimization in solar technology.

KEYWORDS: Photovoltaic cell metallization, Ni/Cu electroplating, Al electroplating.

Understanding Charge Transfer Mechanisms through Band Structure
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ORAL

ABSTRACT

High-purity indium vanadate (InVO, ) and graphitic carbon nitride (g-Cs N, ) were
successfully synthesized and thoroughly characterized to investigate their optoelectronic
properties and interfacial charge transfer behavior. X-ray diffraction (XRD) analysis
confirmed the phase purity and crystallinity of the individual materials. UV-vis diffuse
reflectance spectroscopy revealed direct band gaps of 2.48 eV for InVO, and 2.99 eV for g-
Cs N, , highlighting their suitability for visible-light-driven applications. X-ray photoelectron
spectroscopy (XPS) provided detailed insight into the surface composition and valence band
positions. Furthermore, Mott—Schottky measurements indicated that both materials exhibit n-
type semiconducting behavior and allowed the determination of their conduction band edge
potentials [1]. The Fermi levels were estimated using valence band maximum (VBM)
analysis, and the overall band alignment revealed a staggered (Type Il) configuration at the
interface [2]. To probe the charge carrier dynamics, steady-state photoluminescence (PL)
spectroscopy was employed, specifically targeting the generation of hydroxyl (¢OH) radicals
under illumination [3]. The enhanced production of these reactive oxygen species provided
strong evidence for a direct Z-scheme charge transfer mechanism between InVO, and g-
Cs N, . This mechanism promotes effective charge separation and preserves strong redox
potentials, making the heterostructure a promising candidate for photocatalytic applications
such as pollutant degradation and hydrogen production. These findings offer valuable insights

into band structure tuning and heterojunction design strategies.
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ORAL
ABSTRACT

Oxide-based copper materials have gained considerable attention in recent years by dint of
their multiple electronic, optical, chemicalstability characteristics that make them suitable for
diverse applications: optoelectronics, photocatalysis, and gas sensor. Among them, Copper
oxide (CuO) and Cuprous oxide (Cu,O) has attracted increasing interest in research and
industrial development. Both are p-type semiconductors, but Cu,O has a gap of 2 eV whereas
CuO hasagap of 1.2 eV.

The aim of this work is the preparation of CuO and Cu,O films using chemical techniques
spray pyrolysis and electrodeposition, respectively. The structural, optical and morphological
properties of the prepared films were investigated by XRD analysis, UV-Visible
spectrophotometer, atomic force microscopy (AFM) and scanning electron microscopy
(SEM).

The obtained results showed the formation of crystalline phase characteristic of Cu,O and
CuO. The optical and morphological properties were discussed and explained briefly, as well

as, correlation between different properties were evaluated.

KEYWORDS: oxide-based copper, physical properties, spray pyrolysis, electrodeposition
techniques.
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Quantum Rings: Effects of Morphology, Temperature, Pressure and
Electrical Field.
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ORAL
ABSTRACT

In order to determine the discrete energy levels and wavefunctions within symmetrically
and asymmetrically quantum rings, the stationary three-dimensional Schrédinger
equation is numerically solved utilizing the Finite Difference Method (FDM) [1]. This
approach allows for precise modeling of the complex potential landscape shaped by the
interplay of compositional, pressure, thermal and electric field variations. By discretizing
the QR systems with comparison between elliptical and circular quantum rings results [2-
4]. It revealed from obtained results that all combined effects mentioned upper are crucial

to

controlling the nonlinear optical properties such as the Photoionization Cross Section
(PCS). It is found that the PCS experiences blue or red shift depending on the in-plane
applied external field. Also, it is found that the photoionization cross section experiences
red (blue) shift with increasing hydrostatic pressure (temperature). Also, the PCS
amplitude is strongly influenced by the geometrical morphology such as the radius of the
guantum ring under investigation. Additionally, such computational framework forms the
background of the optical property analysis conducted in the present work Hence, the

obtained results would be helpful for researchers to control and adjust other nonlinear
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optical properties such as the linear, nonlinear and total absorption coefficients and the

iy

second harmonic generation (SHG).

KEYWORDS: Quantum Rings, Photoionization Cross Section, Temperature, Pressure,
Electric field.
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ABSTRACT

Intermolecular interactions play a crucial role in determining the chemical, biological, and
physicochemical properties of compounds, including Schiff bases (SBs), which have
applications in medicinal chemistry, notably as antibacterial and anticancer agents, and also
show strong potential in materials science for sustainable energy technologies [1-3]. In this
study, we investigate two SB polymorphs (I and Il) derived from 2-aminobenzonitrile using in
silico modeling and in vitro assays. The polymorphs crystallized in different space groups
(P2, /c for | and Pbca for Il) with distinct dihedral angles. Their crystals are stabilized by
weak hydrogen bonds, n-stacking, and halogen interactions, with Hirshfeld surface analysis
highlighting CI---H/H---Cl, H:--H, N:--H/H---N, and C---H/H---C contacts. Molecular docking
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revealed strong binding to target proteins, while ADME analysis indicated favorable drug-
likeness. In vitro assays showed good antibacterial activity against K. pneumoniae and S.
aureus (MIC 14.37 pg/mL) and moderate toxicity in brine shrimp (LC50 44.19 ug/mL).
These results demonstrate the potential of these polymorphs for biological applications,

although further studies are needed to fully explore their properties and optimize their

performance.
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KEYWORDS: Schiff bases, Intermolecular interactions, In silico and In vitro io-assays.
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ABSTRACT

A major challenge in wastewater treatment is the persistence of recalcitrant organic
compounds, especially organic dyes, whose complex and stable structures make them highly

resistant to conventional degradation processes.
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In this study, we focused on the synthesis, structural characterization, and adsorption
mechanism analysis of Beta zeolite as an adsorbent material. The material, was characterized
using several analytical techniques, including X-ray diffraction (XRD), scanning electron
microscopy (SEM), nitrogen adsorption at 77 K, and Fourier-transform infrared spectroscopy
(FTIR), both before and after adsorption. Adsorption experiments were performed under
various operating conditions, considering the effects of pH, contact duration, temperature, and

initial solute concentration.

The main objective of this study was to clarify the interaction mechanism between methylene
blue and Beta zeolite, which is primarily governed by electrostatic forces and hydrogen
bonding between the cationic dye and the surface of the material. A deeper understanding of
these interactions is essential for predicting the environmental behavior of such widespread
pollutants. Moreover, gaining better insight into the adsorption processes and molecular
interactions can contribute to enhancing the performance of Beta zeolite as a promising

adsorbent for water treatment and decontamination applications.

KEYWORDS: Beta zeolite, adsorption, interaction, characterization.
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The development of hybrid nanocomposites combining conductive polymers, carbon-

e 1st National Conference on Emerging Materials for Energy Storage

based materials, and metal oxides offers a powerful approach to engineer multifunctional
sensing interfaces at the nanoscale. In this study, we designed a nanostructured composite
based on graphene oxide (GO), polyéthyléneimine (PEI), and cerium oxide (CeO, ) for
the fabrication of a versatile electrochemical platform. Previous studies have
demonstrated the efficient use of GO and PEI for electrochemical detection of biological
analytes [1,2], while CeO, nanoparticles have shown strong redox and catalytic
properties in sensing and energy-related applications [3]. Building on these findings, the
GO/PEI/CeO, hybrid was electrochemically deposited on microfabricated gold
electrodes, ensuring intimate interfacial contact between the components. Structural
(XRD, FTIR, Raman, SEM/EDX) and electrochemical (CV, EIS) characterizations
confirmed the synergistic interactions within the composite, leading to enhanced charge
transfer and electrochemical stability. The proposed nanohybrid platform demonstrates a

promising pathway for nanoscale engineering of advanced electrochemical sensors.

KEYWORDS: Graphene oxide, Nanohybrid composite; Electrochemical platform;

Sensor applications, Nanoscale engineering.
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ABSTRACT

Among various nanomaterials, titanium dioxide (TiO,) stands out for its biocompatibility,
chemical stability, and remarkable photoelectrocatalytic properties. The previous work of
Vadlamani et al. demonstrated the efficiency of Co-functionalized TiO, nanotube-based
biosensors for the rapid detection of SARS-CoV-2.

In this work, we propose an innovative approach for developing virus biocaptors and
photocaptors, combining a new spiral morphology with an in situ functionalization method
integrated into the anodization process (one-pot functionalization). This strategy aims to be a
simple, easy-to-implement, and cost/time-effective process, while ensuring homogeneous
metal functionalization across the TNTs surface. This novel design opens a promising

pathway toward highly sensitive and selective virus bio/photocaptors.

KEYWORDS: TiO, Nanotubes, Electrochemical Anodization, Viral Biosensors, One-
pot Synthesis
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ABSTRACT

Directional solidification (DS) is the primary method used to produce multicrystalline
silicon (mc-Si) ingots, with the main objective to get high-quality silicon wafers for high-
efficiency solar cells. The short lifetimes of the observed wafers are caused by defects in

the crystal structures and dislocations present in the ingot. These defects are closely
related to the directional crystal solidification process. These dislocations are not directly
visible on the surface. Therefore, we used scanning electron microscopy (SEM) to locate

and characterize dislocations after chemical etching surface of the studied simple. The
etching solution called “Secco” is obtained by mixing two parts hydrofluoric acid (HF)
with one part potassium dichromate (K,Cr,O) diluted in DI-water. Secco etching has the
best sensitivity to extended crystalline defects in mc-Si material. The resulting of
chemical etch pits are called holes left by the etch process. The dislocation density in the
three specimens examined (bottom, middle, and top of the briquettes) is not uniform and
varies in different areas, even within the same grain. Their characteristic granular
structure (long, vertical grains that propagate in the direction of crystal growth) allows for

a good comparison between the analyzed samples. While the dislocation density changes
from one grain to another, it remains fairly uniform within a given grain along the growth
direction.

KEYWORDS: Directional solidification (DS), scanning electron microscopy (SEM),
Dislocations.
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ABSTRACT

In this work, we investigate the Rashba effect using two theoretical approaches applied to a
GaAs/AlGaAs double quantum well structure grown along the [100] direction. The first
approach is based on an approximate model, in which the electronic structure is calculated at
k=0, while the second is a k-dependent model that explicitly accounts for the electronic
dispersion. The study is carried out within the framework of the effective mass and envelope
function theories, under the influence of an external electric field Ex applied perpendicular to
the plane of the wells. We analyzed the Rashba spin splitting Agr induced by the spin—orbit
interaction and decomposed its various contributions: the conduction band offset, the
discontinuity of the effective masses (transverse and in-plane), and the discontinuity of the
spin—orbit coupling parameter A. The contributions from the four interfaces of the double
guantum well were also examined to clarify the role of each interface in the lifting of spin
degeneracy. The results reveal that, for small values of the wave vector k, both models yield
nearly equivalent spin-splitting values. However, as k increases, significant deviations appear
between the two approaches, with the k-dependent model systematically predicting a larger

spin splitting than the approximate model. Our findings also show that the difference between
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the Ag values calculated using the two models becomes more pronounced as the applied

e 1st National Conference on Emerging Materials for Energy Storage

electric field intensity increases.

KEYWORDS: spin splitting, GaAs/AlGaAs, Rashba effect, double quantum well, interfaces,
wave vector k.
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ABSTRACT

The reliability and efficiency of photovoltaic (PV) systems depend on the rapid detection of
faults that may reduce energy production or damage equipment. Conventional diagnostic
methods are limited by manual inspection and a lack of scalability for large PV installations.
To address this challenge, this work proposes an automatic fault detection and classification
approach based on supervised machine learning. The developed model uses electrical and
environmental data, including voltage, current, irradiance, and temperature, collected from a
real PV plant. A Random Forest classifier was trained to distinguish between normal
operation and various types of system faults. The model achieved excellent classification,
accuracy and robustness, confirming the effectiveness of data-driven techniques for PV
monitoring. The proposed approach can be integrated into real-time supervision and

predictive maintenance platforms to improve system reliability and reduce operational costs.

KEYWORDS: Photovoltaic systems, Fault detection, Machine learning, Random Forest,
Predictive maintenance.
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ABSTRACT

This work details the electrochemical synthesis and characterization of rare earth-doped zinc
oxide (ZnO) thin films as potential materials for optoelectronic applications [1]. High-
performance materials with uniform nanostructural features, such as the transparent
conducting oxide ZnO, are essential for modern manufacturing, particularly in optoelectronic
and photovoltaic systems where both electrical conductivity and optical transparency are
required [2]. In this study, undoped and europium (Eu)-doped ZnO thin films were fabricated
using a cost-effective, one-step direct electrochemical deposition method from a nitrate bath
onto indium tin oxide (ITO) substrates. The influence of the europium dopant on the
structural, morphological, and optical properties of the films was systematically investigated.
X-ray diffraction (XRD), scanning electron microscopy (SEM), and UV-Vis spectroscopy
were employed for characterization. The analyses confirmed the successful formation of ZnO
films with a hexagonal wurtzite structure composed of well-aligned nanorods, which
exhibited emissions in the UV and visible regions [3,4]. The results indicate that the
incorporation of europium significantly alters the ZnO matrix; higher doping concentrations
led to a deterioration of the crystalline structure, a decrease in the average grain size, and an
increase in the ZnO lattice volume. Furthermore, while pure ZnO films showed an optical
transmittance of approximately 80% in the visible spectrum, europium doping caused a
reduction in this transparency. This study successfully demonstrates that the structural and

optical properties of ZnO nanostructures can be effectively tuned through controlled europium
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doping during electrochemical deposition, highlighting the method's potential for developing

tailored materials for optoelectronic devices.

KEYWORDS: Thin films, Zinc oxide, doping, Europium, ITO.
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