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Preface   
 

The main objective of this event is to discuss among researchers the progress made 

in renewable energies, their applications and the challenges they raise. It also aims 

to promote these advances in support of efforts undertaken at the national level, 

both in terms of concrete achievements and ongoing projects, while highlighting 

the difficulties encountered on the ground during the implementation of the 

Algerian policy for the deployment of renewable energies. 

The topics of this conference cover both fundamental and applied aspects, 

including different energy sources (solar, wind, hydraulic, marine, geothermal, and 

bioenergy), as well as issues related to their integration into various sectors of 

activity (industry, housing, agriculture, transportation, etc.). On the other hand, 

the meeting encourages young researchers to present their work and integrate into 

research networks. Additionally, the event will initiate a debate on public policies 

and support mechanisms for green energy. 
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Honorary chairs 

Pr. Toufik BOUFENDI  Rector of 20 August 1955 Skikda University 

Dr. Nesrine AMMOUCHI  Dean of the Faculty of Technology 

Conference Chairwoman 

Dr. Nesrine AMMOUCHI 

Coordinator of The Conference 

Dr. Amel DELIMI 

The Topics covered by the conference 

ENVIRONMENT 

Session A: Environmental Science and Engineering 
 

⬧ Environmental Chemistry and Biology 

⬧ Environmental Materials 

⬧ Advanced techniques for Industrial water and waste  

⬧ Treatment 

⬧ Sustainable water practices in the semiconductor industry 

⬧ Photocatalysis on water, wastewater treatment 

⬧ Membrane fabrication and membrane technology 

⬧ Pollution Control Project (Air, Water, Solid) 

⬧ Hydrology and Water Resources Engineering 

⬧ Environmental Protection 

 

Session B: Treatment/Restoration of Ecosystems, Environment and Water resources 
 

⬧ Wastewater and sludge treatment 

⬧ Anaerobic treatment 

⬧ Industrial wastewater treatment 

⬧ Water treatment and reclamation 

⬧ Management of water treatment residuals 

⬧ Hazardous Gas Biofiltration 

⬧ Soil Restoration/ Phytoremediation 

⬧ Waste valorization Climate and climatic changes 

⬧ Ozone layer depletion 

⬧ Carbon capture and storage 

⬧ Biofuels 

⬧ Air pollution and control 

⬧ Emission sources 

 

 

RENEWABLE  ENERGIES 
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Session C: Renewable Energy and Energy Efficiency 

⬧ Solar Energy and Hybrid Systems 

⬧ Wind Power  

⬧ Geothermal Energy 

⬧ Hydropower, Hydrokinetics, and Ocean Energy 

⬧ Biofuels and Bioenergy 

⬧ Heating and Cooling Systems 

⬧ Energy Storage Solutions and Decentralized Energy Systems 

⬧ Artificial Intelligence and Optimization of RE systems  

⬧ Energy Efficiency Technologies, Strategies, and Smart Solutions 

⬧ Techno-economic and Life Cycle Assessments 

⬧ Policy, Finance, and Circular Economy 

 

Session D: Materials for Renewables and Sustainability 

⬧ Semiconductor Materials for Energy Applications 

⬧ Supercapacitors and Advanced Capacitive Storage 

⬧ Crystal Growth Techniques for Energy Devices 

⬧ Lithium-Ion Batteries 

⬧ Electrolyzer and Fuel cell 

⬧ Hydrogen Production and Storage Technologies 

⬧ Phase Change Materials for Thermal Energy Storage and Thermal Management 

⬧ Nanomaterials and Nanofluids 

⬧ Biomaterials and Green Systems 
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Mart, Turkey 

Prof. Amel Djedouani 
Constantine Higher 

Normal School, Algeria 

Dr. Tamaloussi Naima Univ-Skikda, Algeria 

Prof. Karima Rouibah Univ- Jijel, Algeria Dr.  Zoubida Marsa Univ-Skikda, Algeria 

Prof. Chahrazed Djilani  Univ-Skikda, Algeria 
Dr. Hakeem Niyas Energy Institute 

Bengaluru, India 

Prof. Laxmikant D. Jathar 
Army institute of energy, 

Pune, India 

Dr. Hayet Benzerouk  Univ-Skikda, Algeria 

Prof. Sharon H. 

Indian Institute of 

Petroleum and Energy 

(IIPE), India 

Dr. Mamar Damous  Univ-Skikda, Algeria 

Prof. Chiha mehdi Univ-Skikda, Algeria Dr Boukerche Said  Univ – souk ahras  

Prof. Sabrina Halaja  Univ-Skikda, Algeria Dr. Hocine Sfardjla  Univ-Skikda, Algeria 

Prof. Abd-Razak Metatla  Univ-Skikda, Algeria Dr. Fadia Mechati Univ-Skikda, Algeria 

Prof. Wassila Tebib 
Univ- Chadli-Bendjedid 

El-Tarf, Algeria 

Dr. Elhadi  Boussaha Univ-Skikda, Algeria 

Prof. Douniazad Mezdour Univ-Jijel, Algeria Dr. Samia Aouissi Univ-Skikda, Algeria 

Prof. Nadjla Chaib Univ-Skikda, Algeria 
Dr  Ahmed chekkat 

Fatiha  

Univ-Skikda, Algeria 

Prof. Fatima A.M.Lino  Univ-Campinas, Brazil    

Prof. Rachida Zaghdoudi Univ-Skikda, Algeria    

Prof. Mounira Rouainia Univ-Skikda, Algeria    

Prof. Nabil Bougdah Univ-Skikda, Algeria    

Prof. Feriel Krid  Univ-Skikda, Algeria    

Prof. Souheila Slimani Univ-Skikda, Algeria    
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Prof. Dr. SAAD MEKHILEF 

Swinburne University of Technology, Melbourne, Australia 

 

 

BIOGRAPHY: Prof. Dr. Saad Mekhilef is an IEEE and IET Fellow. He is a 

Distinguished Professor at the School of Engineering, Swinburne University of 

Technology, Melbourne, Australia, an Honorary Professor at the Department of 

Electrical Engineering, University of Malaya, and a distinguished visiting 

professor at the Institute of Sustainable Energy, University Tenaga Nasional, 

Malaysia. He authored and co-authored more than 800 publications in academic 

journals and proceedings, five books with more than 66,000 citations, and more 

than 85 Ph.D. students who graduated under his supervision. He serves as an 

editorial board member for many top journals, such as IEEE Transactions on 

Power Electronics, IEEE Open Journal of Industrial Electronics, IET Renewable 

Power Generation, E-Prime, Journal of Power Electronics, and International 

Journal of Circuit Theory and Applications.  

Prof. Mekhilef has been listed by Thomson Reuters (Clarivate Analytics) as one 

of the world's Highly Cited (World's Top 1%) engineering researchers. He is 

actively involved in industrial consultancy for major corporations on power 

electronics and renewable energy projects. 
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Prof. Dr. MOHAMMAD KHALID 

University of Glasgow, UK 
 

 
 

BIOGRAPHY: Prof. Dr. MOHAMMAD KHALID is a Professor in Materials 

for Green Energy Technologies at the University of Glasgow, UK. He holds a 

Bachelor's degree in Chemical Engineering from VIT University, India, an MSc 

in Chemical and Environmental Engineering from University Putra Malaysia, and 

a PhD in Engineering from the International Islamic University Malaysia. His 

research focuses on the synthesis of advanced nanomaterials for energy 

harvesting, storage, and conversion applications. Dr. Khalid has authored over 

400 peer-reviewed scientific articles, edited six books, and holds five patents. He 

serves on the Editorial Boards of Scientific Reports (Springer) and ECS Sensor 

Plus. In recognition of his contributions to materials science, he has been ranked 

among the top 2% of scientists globally since 2020. He is also a Fellow of the 

Higher Education Academy (FHEA), UK and the Royal Society of Chemistry 

(FRSC), UK.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1stInternational Conference on Renewable Energies, Environment and Engineering Applications 

 (ICREEEA’2025) 

 
 

11 
 

 

 

Prof. Mohd Afzanizam Bin Mohd Rosli 

Universiti Teknikal Malaysia Melaka, Malaysia 
 

 

 

 
 

 

BIOGRAPHY: Prof. Dr. MOHD AFZANIZAM BIN MOHD ROSLI received 

his Diploma of Mechanical Engineering and Bachelor of Mechanical Engineering 

from Universiti Teknologi Malaysia. Later he continues his study in Master of 

Manufacturing System Engineering from Coventry University. In 2016. He 

completed his Doctor of Philosophy Degree in Renewable Energy from Solar 

Energy Research Institute, Universiti Kebangsaan Malaysia. To date, he is 

Associate Professor at Fakulti Teknologi dan Kejuruteraan Mekanikal, Universiti 

Teknikal Malaysia Melaka and member of Green and Efficient Energy 

Technology (GrEET) Research Group. In addition, he is Professional Engineer 

(P.Eng) Board Of Engineers Malaysia and Charted Engineer (CEng) from The 

Institution of Engineering and Technology (IET) United Kingdom. The speaker 

published books sucha as Heat Transfer in Engineering and Technology 

Applications, Renewable Energy System and Technology and numerous research 

and review articles on thermal engineering and renewable energy in prestigious 

journals. 
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Dr Lokmane Abdelouahed 

INSA Rouen Normandie, Univ Rouen Normandie, Normandie 

Université, LSPC, 4704, 76000, Rouen, UR, France ; 

lokmane.abdelouahed@insa-rouen.fr 

 

 
 

BIOGRAPHY 
Dr. Lokmane Abdelouahed is an Associate Professor (HDR) at INSA Rouen, France. His 

research focuses on the thermochemical valorization of biomass and waste, with an emphasis 

on pyrolysis and gasification for hydrogen and syngas production. He has developed advanced 

process models, particularly using Aspen Plus, to simulate and optimize fluidized bed reactors, 

which have been validated with experimental data. More recently, he has explored innovative 

materials such as ZnO thin films and biochar for catalytic and biomaterial applications. Overall, 

his contributions support the energy transition by providing clean and sustainable pathways for 

energy and material production. 
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Prof. Nadjla Chaib  

Environmental microbiologist at. Université 20 Août 1955, Skikda 

(Algeria), and a faculty member in the Department of Process 

Engineering within the Faculty of Technology 

 

BBIOGRAPHY 

Her work bridges environmental microbiology, bioprocesses, andenvironmental. 

biotechnology to develop innovative, sustainable solutions for industrial 

pollution.  

Sheinvestigates the microbial diversity of oily sludge and the ecological risks of 

refinery by-products, focusing on the Skikda petrochemical complex. Prof. Chaib 

leads a Research and Development project in partnership with the Downstream 

Central Research and Development Directorate (DCRD–Boumerdès) of 

SONATRACH, aiming to transform hazardous oily sludge into valuable 

resources through advanced bioremediation, aerobic composting, and AI-assisted 

process optimization. Her research also explores the use of microalgae and 

macroalgae for producing biopolymers, biofertilizers, and compost, as well as the 

remediation of textile effluents using algal–bacterial systems. Through the 

integration of metagenomic, physicochemical, and statistical approaches, Prof. 

Chaib’s work enhances understanding of microbial–pollutant interactions and 

supports the development of scalable bioprocesses for environmental restoration. 

Widely published and an active contributor to international scientific forums, she 

continues to promotecircular economy principles and greener technologies for a 

sustainable petrochemical industry inAlgeria and beyond. 
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1stInternational Conference on Renewable Energies, Environment 

and Engineering Applications 

(ICREEEA’2025 

 

 

ConferenceProgram 

The first day:Tuesday December 2 nd,2025 

08h30'-09h00':Registration  

09h00'-10h00':                         Opening of the Conference 

 
 

11.30'-12.00'Coffee Break 

PlenaryConference1 

Moderators:  Prof. T. BOUFENDI ,Prof. M.KADJA,Prof. E.MEZAACHE 

10h30'-11h30' 
 

‘’The Role of Technology in Achieving a Modern Carbon-Neutral Society’’ 

Prof. Saad MEKHILEF  

University of Swinburne, Australia 

 

CA.01: 
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Topic1:Environnement (Session A + B) 

Moderadors : Dr. BOUSSAHA, Dr. DELIMI 

Topic2 :Renewableenergies (Session C + D) 

Moderadors : Dr. A. BOUHEZZA, Dr. C.DJEBBARI 

 

 

 

 

 

C0.01: Développement de films bioplastiques à base d’alginate de Sargassummuticum : 

caractéristiques et potentiel pour l’emballage alimentaire 

BOUZENAD Nawalet al.  
 

CO.02:   A parametric study of photovoltaic therpal panel under metrological conditions of 

algeries 

MEBARKI  Billal 
 

CO.03: Annealing temperature and oxidation contribution on reduce segregation sites number 

at grain boundaries in silicon solar cells 

MERABET Souadet  al. 
 

 

Poster Session 1 (See annex) 

 

12h00'-12h45' 

 

‘’FromMicrobes To Enzymes, From Algae To Resources: Toward  

Integrated Bioremediation” 
 

Prof. NadjlaCHAIB  

University of SKIKDA, Algeria 
 
 

12h.45'-13h.45'                                    Lunch Break 

13h.45 '-  15h.15'Parallel Oral Session 1 

ROOM 1:    Renewable energies (Session C + D)  

Moderators: Prof.O. KHOLAI, Prof.A. BENSENOUCI 
 

PlenaryConference2 

Moderators:Prof. F. DJAZI , Prof. F.KRID, Prof.Y. BELHOUCINE 
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CO.04:   Advanced trapezoidal wavy minichannel design for improved CPV thermal 

management 

NOUI Zouheyret al.  
 

CO.05:   Simulation of heat transfert between a heat source and PCM in a 2D cylindrical 

model on Matlab 

LamniaiChokri Fatah Ellah  etal. 
 

 

ROOM 2:    Environnement (Session A + B) 

Moderators:     Prof.K. ROUIBAH  ,Dr. FERKOUS  
 

 

CO.01: Application of molecular modelling methods including the QSAR approach to   

a series of flavonoids with recognized biological properties. 

BOUGHRARA Boudjemaet al          

CO.02: Environmental Impact of Untreated Liquid Discharges from the Fertiliser Industry: A 

Case Study of the Fertial Complex in Annaba. 

NECIB Rania  et al. 
 

CO.03:Algeria's climate pathway: Assessing ambition against action through national reporting 

and green transition strategies 

KHAMALLAH Youcef    et al.               

CO.04. Automatic control of fresh and hardened cement by ultrasonic prism method 

KEMIHA Fatima  et al.              
 

CO.05: Enhancing Safety and environment protection in GL1K complex: Supramolecular 

Hosts for Confining pentane 

Benaissa Amina  

 
 

 

 

 

Topic1: Environnement (Session A + B) 
Moderadors : Dr. F. MECHATI , Dr.  C.SAADI 

 

Topic2 :Renewableenergies (Session C + D) 

Moderadors : Prof. A. LAOUR, Dr. K.BOUKERMA 

 

 
 

15.30'-16.00'                                          Coffee Break                  

Poster Session 2 (See annex) 
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The second dayWednesday December3 th,2025 

 

 
 

 

 

 

 

Topic1: Environnement (Session A + B) 
Moderadors : Dr. H.FRKOUS . Dr. C.DJILANI 

Topic2 :Renewableenergies (Session C + D) 

End of Day 1 

08h30'-09h00':Registration  

 

09h45'-10h30' 

’’Production d’hydrogène à partir de la biomasse : voies thermochimiques et 

biologiques’’ 

 

Dr. ABD ELWAHED 
 

University of INSA Rouen Normandie, France 
 
 
 

 

10.30'-11.00'Coffee Break 

Poster Session 3 (See annex) 

PlenaryConference3 

Moderators:Prof.M. KADJA, Prof. M.ZIGHED ,Prof. A. METTATLA 

09h00'-09 h45' 

 

‘’Recent Advances in Photovoltaic Thermal Passive’’  

Cooling Method 

Prof.Mohd Afzanizam Bin Mohd Rosli 

University of Teknikal Malaysia Melaka, Malaysia 

 

University of Technology, Melbourne, Australia 
PlenaryConference4 

Moderators:Prof. M.KADJA, Prof. M.ZIGHED ,Prof. A. METTATLA 
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Moderadors :                  Prof. M. TEGGAR, Dr. A.BOUHEZZA 

 
 

 

 

 

 

CO.06:    Optimal Control Configuration Design for Energy Saving Improvement in 

Binary Distillation Columns 

BENDIB Riad et al 

 

CO.07: Simulation and Optimization of CH₃NH₃PbI₃ Perovskite Solar Cells Using 

SCAPS-1D 

YOUNSI Ziyadet al.  
 

CO.08: Vers une production energetique durable : conception et analyse des 

performances d’un systeme hybride (pv/eolien) en milieu urbain. 
 

LouizaBousebaetal.        

CO.09: Amélioration de l’efficacité énergétique d’une centrale à cheminée solaire grâce à 

la récupération de chaleur du cycle de Rankine 

DJIMLI Samiret al.         
 

CO.10: Development and microstructural characterization of a composite based on pla 

and common reed fibers. 

BENALIA Kamal et al. 
 

ROOM 2:    Environnement (Session A + B)  

Moderators:Prof. N. CHAIB, Prof. C. DJILANI 
 

CO.05: In-situ Growth NiFe/FLG for super capacitor 

BENALDJIA Hana   et al.            
 

CO.06: Lignin Nanoparticles for Fast and Sustainable Dye Removal from Wastewater. 

MAGHCHICHE Abdelhaket al.      
 

CO. 07: Characterization and Performance Assessment of Bio-Based Materials for Green 

Buildings Applications. 

BENHORMA Amaniet al.          
 

CO.08: Performance Evaluation of PCM Pipes Integrated Inside Hollow Bricks: Effect of 

Pipe Distribution on Thermal Regulation 
 

GOUDJIL Houssemet al.         

11h.00' - 12h.15'                          Parallel Oral Session 2 

ROOM 1:    Renewableenergies (Session C + D)  

Moderators:Prof. R.BOULECHFAR, Prof. O. KHOLAI 
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CO.09:Bee Venom As A Promising Natural Anti-Inflammatory Agent 

BELAMBRI Sahra-Amelet  al.        

 

 

 

CO.11: Fractional-order repetitive control for harmonic mitigation in islanded dg inverters: 

an experimental approach  

BouharchoucheAbderrezzaK et al.  

 

CO.12: Development of an All-Solid-State MOS₂-Li₃PO₄-LiCoO₂ Thin-Film Battery 

Fabricated by Spark Plasma Sintering 

MAMERI Ali  et  al. 

CO.13: Performance Optimization of Perforated Fin Heat Sinks for Solar cell Photovoltaic 

Cooling. 

DJEBARA Amelet al. 
 

CO.14: Enhancing Energy Efficiency and Environmental protection through the risk 

analysis: Case study: Naphta stabilization section, Skikda refinery 2 (RA2K). 

El ArkamMechhoud et al. 
 

CO.15 : Amélioration des performances des cellules solaires à colorant grace à un pigment naturel 

extrait d'eucalyptus 

BOUZID Zakaria etal. 

 

 

 

ROOM 2:    Environnement (Session A + B)  

Moderators:Prof. A. DJEDOUANI,  Prof.  C. SOBHI 

 

12h.15'-13h.15'   Lunch Break  

14h.15' -  15h.30'Parallel Oral Session -3- 

ROOM 1:    Renewable energies (Session C + D)  

Moderators:Prof. M. TEGGAR, Prof. A. LAOUR 
 

13h.30'-14h15' 

 

‘’Green Hydrogen Production: Main Challenges andValorization Routes’’ 

Prof. mohamed ZIGHAD 

University of Boumerdes , Algeria 

 

CA.01: 

 

 

 

CA.02: Larit 

 

 

CA.03: 

 

 

 

CA.04: 

 

 

 

CA.05: 

 

 

 

CA.06: 

 

 

 

 

CA.07: 

 

 

CA.08: 

 

 

CA.09: 

PlenaryConference5 

Moderators:Prof. D. OMAIRI, Prof. F. DJAZI, Prof. A. OTMANI 

https://oldftech.univ-skikda.dz/ICREEA2025/index.php/fr/sponsors-of-the-conference-2?view=article&layout=edit&id=31
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CO.09: Electrochemical Growth And Photocatalysis Performance Of SnO2 Based 

Nanocomoposites 
 

DaidecheKhadidjaet al.            
 

CO.10:CeO₂–Fe₂O₃ oxides activated under visible light for effective photocatalytic removal 

of combined organic pollutants. 

SILAKHAL Mohamed Aniset al.       
 

CO.11:Valorisation of soda lime glass waste in the manufacture of sanitary ceramic glazes 

BOUDEGHDEGH Kamelet al.        
 

CO.12: Dual- Functional Mg- Doped ZnO nanoparticles :A Potent photocatalyst for basic 

fuchsin degradation  

BOUKERCHE Said et al. 

CO.13: Étude intégrée de l’impact des mines abandonnées sur la qualité des eaux de 

surface : cas de la zone minière de Boudoukha (nord-est de l’Algérie) 

DJEMLI Mebarkaet al.          
 

 

15.30' - 16.00'Coffee Break 
 

 

 

 

Topic1: Environnement (Session A + B) 
Moderadors : Dr. S. AOUICI ,  Dr. C. DJEBBARI 

Topic2 :Renewableenergies (Session C + D) 

Moderadors :                  Dr.S. HAMRLAINE,  Dr. K.BOUKERMA 

 
 

 

 

The third dayThursday December 4 th,2025 

Poster Session 4(see annex) 

End of Day 2 
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Topic1: Environnement (Session A + B) 

CO.18:Geothermal energy as a vehicle for nigeria’s energy transition 

BappahAdamuUmar  and John JitongShirputda 

 

CO.16:Performance of horizontal axis wind turbines for various blade designs 

Pedro Antonio Assad Baracat and Kamal AR Ismail 

Campinas university, Brazil 
 

CO.17:Energy-Efficient Evaporator Design Enabled by Triply Periodic Minimal Surface 

(TPMS) Geometries 

GülenayAlevayKılıç 

University of Yalova, Turkey 

CO.18:Geothermal energy as a vehicle for nigeria’s energy transition 

BappahAdamu Umar  and John JitongShirputda 
 

Abubakar Tafawa Balewa University, Bauchi, Nigeria. 

CO.19:Characterization of LignocellulosicBio-Materials for The Amelioration of Buildings Thermal 

Insulation: The Cases of Alfa, Date Palm Bark, and Eucalyptus Bark.  

AmaniBenhorma , Laboratoire de Génie Civil et géo- Environnement (LGCgE), University of Artois, 

Béthune, France. 

10h.45'-11h.15'Coffee Break                  

 

Poster Session 5 (see annex) 

PlenaryConference 6 

Moderators: Prof.M. KADJA, Prof. D. OMAIRI,Prof.A. BENSENOUCI 

9h.00'-09h45' 

 

‘’Advances in materials for renewable energy’’ 

Prof.  MOHAMED KHALID 

University of Glasgow, UK 

 

Prof. Mohamed Khalid . 

Univ.     ,  

 

CA.01: 

 

 

 

CA.02: Larit 

 

 

CA.03: 

 

 

 

CA.04: 

 

 

 

CA.05: 

 

 

 

CA.06: 

 

 

 

 

CA.07: 

 

 

CA.08: 

 

 

CA.09: 

 

 

 

 ‘’The Role of Technology in Achieving a Modern Carbon-Neutral Society’’ 

Online Session 

Moderators:Prof. M.TEGGAR , Dr. A. ATIA 

https://oldftech.univ-skikda.dz/ICREEA2025/index.php/fr/?view=article&layout=edit&id=21
https://oldftech.univ-skikda.dz/ICREEA2025/index.php/fr/?view=article&layout=edit&id=21
https://oldftech.univ-skikda.dz/ICREEA2025/index.php/fr/?view=article&layout=edit&id=21
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Moderadors : Dr. H.SEFARDJLA . Dr.  S.BOUHAYENE 

Topic2 :Renewableenergies (Session C + D) 

Moderadors :                  Dr.S. HAMRLAINE,  Dr. A.BOUHEZZA 
 

 

 

 

 

ROOM 2:    Environnement (Session A + B) 

Moderators: Prof. C.DJILANI, Dr.Z.MARSA , 

 
 

 

CO.13:Assessment of glycogen content in mytilusgalloprovincialis during the depuration 

phase: implications for environmental chemistry and biology. 
 

HamdaniAmel 
 

 

 

CO.14:Etude de la conformité du système de management environnemental par rapport aux 

exigences de la norme ISO 14001 : 2015 

Cas de Ain Salah Gaz – Algérie 
 

BencherifHouriaet al. 
 

 

CO.15: Elaboration d’électrode en pâte de carbone  graphite - polyaniline (PANI) pour la 

detection de quelques ions metalliques 

KRID Ferielet al.           
 

CO.16:Essential oils: a green alternative for environmental Protection 

HERMOUCHE Abiret al. 

CO.17:Profil phytochimique et activité biologique des extraits de cônes de Cupressus 

sempervirens: comparaison entre extraction méthanolique et extraction assistée par ultrasons. 

BOUZENAD Nawalet  al.         
 

 

11h.15'-12h.15'Parallel Oral Session 
 

ROOM 1:    Renewable energies (Session C + D)  

Moderators: Prof. E.MEZAACHE,Prof.  A. LAOUR 
 

CO.20: Enhancement of Droop Control Performance in Microgrids Using Virtual 

Impedance 

BoudjemaaMeriemetal. 
 

CO.21: Impact of Polymer-FLG Properties on Energy Storage System Performance 

DJELAMDA Saraet al. 

CO.22:  Comprehensive analysis: Exploring quaternary Heusler alloys for spintronic 

applications through first-principles calculations. 

HoussamMeghchoucheet al. 
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12h.15'- 13h.00Closing Ceremony 
 

 

Thank you for being a part of ‘ICREEEA 25’ 
 

13.00-12h.00       Lunch Break 
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Annex  Posters Session 

The first dayTuesday December 2 nd,2025 

11h.30 – 12h.00           Posters  Session 1 

Topic 1 : Environnement (A+B)  

N0 Title / author 

CA.01 
Etude de l’élimination photocatalytique d’un pollutant d’origine pharmaceutique: le fénofibrate. 

HENACHE Zahiret al.      

CA.02 
Modélisation pluie–débit : caractérisation de l’écoulement de l’Oued CHELIFF 

KABEN Ourdia et al.            

CA.03 

Green synthesis of Zn/Ag nanoparticles and their high efficiency in degrading organic pollutants 

and removing MES from industrial wastewater. 

TITAH Amineet  al.         

CA.04 
Production de biodiesel à partir des huiles de fritures 

BATTAZ Sarah et al.        

CA.05 
Adsorption of basic fuchsin onto a novel koh-activated biosorbent: kinetics and isotherms. 

MECIBEH Wahiba et  al      

CA.06 

 

Evaluation of a novel composite adsorbent for cationic dye removal from aqueous solution 

MECIBEH Wahibaet al. 

CA.07 

Treated wastewater reuse for sustainable irrigation: feasibility and performance evaluation at the 

saïdawwtp (algeria). 

MEBARKA Hakem 

CA.08 

Valorisation des sous-produits industriels recyclés issus de la fabrication du ciment et du carton 

ondulé sur les propriétés thermomécaniques et la durabilité des blocs de terre (CEB). 

BOUMAZA Mouradet al. 

CA.09 
Spray pyrolysis deposition of manganese oxyde thin films 

BENZIADA Mohammed Amine  et al.    

CA.10 
Contribution to the study and characterization of composite materials reinforced with plant fibers 

SAFI Akramet al.       

CA.11 

Application of Industrial sludge waste as a Photocatalyst for Organic Dye 

Removal: Case of Methylene Blue 

ROUIBAH Karimaet  al. 

CA.12 

Multivariate Statistical Approach for Understanding Groundwater Quality and Hydrochemical 

Evolution in the Naama region, Algeria. 

LACHACHE Salihet al. 

CA.13 

Valorization of Recycled PET by Incorporating a Natural Filler: Toward Eco-Responsible 

Composite Materials 

BELHAOUES Abderrahmane 

CA.14 

Improving Fan Placement to Enhance Energy Efficiency and Temperature Uniformity in Household 

Refrigerators: An Experimental Study 

BOUAICHAOUI Okbaetal. 
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CA.15  

Phytochemical Profiling and Antimicrobial Evaluation of the Native Algerian Plant Vitexagnus-

castus L. 

BOUACHA Anissa et al                      

CA.16     

Evapotranspiration Modeling Using Artificial Intelligence for the Sustainable Management of Water 

Resources in the Skikda Region 

LEFOULA Bilalet al                        
 

CA.17 

Molecular Capture of Thiophene Oligomers by Cyclobis (paraquat-p-phenylene): Insights from 

Computational Analysis. 

BOULTIF Walidet al.                   
 

CA.18  
Machine learning algorithm prediction of fenton process in water: homogeneous and heterogeneous 

ZAHISalah Eddine et al. 

CA.19  

Enhancing coagulation control in water treatment using ai-based models: a case study from 

boudouaou, Algeria. 

MERABET Khaled  
 

CA.20 

Investigation of the Viability of Deep Eutectic Solvents Based on Choline Chloride and 

Urea for Silver (I) Electrodeposition. 

GUELLOUT Aya 

CA.21 
ECO-FRIENDLY CADMIUM OXIDE RECOVERY FROM SPENT CATALYSTS BY NITRIC ACID LEACHING 
LARBARIMA ET AL. 

CA.22 
FRICTION BEHAVIOR AND WEAR   MECHANISM OF PU/DATE KERNEL COMPOSITE 

OUMESSAOUD DYHIA ET AL.  

CA.23 

Enhanced Photocatalytic Performance Of Zinc Oxide Nanocomposites Supported On Biological 

Waste Derived Activated Carbon 

ChahrazedDjilani ET AL. 

CA.24 

SUSTAINABLE PRODUCTION OF ACTIVATED CARBON FROM BIOLOGICAL RESIDUES 

VIA CHEMICAL ACTIVATION AND THERMAL MODIFICATION FOR EFFECTIVE DYE 

REMOVAL CHAHRAZEDDJILANI ET AL 

Topic2 : Renewableenergies (Session C + D) 
 

CA.01 

 

Intelligent Control of a Direct Current Motor 

RASLAINSafia et al.                   

CA.02 Conception and Performance Study of a Hybrid System for Heating Wateror Food Using 

Photovoltaic and Solar Thermal Energy 

MAAMMEUR Hocineet al  

CA.03 Modelisation et simulation d'une pile a combustiblepem pour une application industrielle 

ABADA Zhour et al  

CA.04 Simulation and Assessment of Thermodynamic Parameters in a Solar Chimney Power System 

MeghricheAlaaBatoulSoumia et al.                      

CA.05 Design and Implementation of an Arduino-Based MPPT Controller for Photovoltaic Systems 

MadihaMaamiret al.          

CA.06 Evaluation of the Technical and Economic Performance of Residential Photovoltaic Systems in 

Algeria 

AboubHaniaet al.          

CA.07 Development and microstructural characterization of a composite based on pla and common reed 

fibers 

BENALIA Kamalet al.  
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CA.08 Amélioration des performances des cellulessolaires à colorant grace à un pigment naturel extrait 

d'eucalyptus 

Zakaria BOUZIDet al.  

CA.09 Drying Pomegranates Using an Indirect Hybrid Solar Dryer 

BEN RABAH Athmaneet  al.          

CA.10 Study of the effect of climatic factors on the efficiency of photovoltaic solar cells in the desert 

environment of southern Algeria (Ouargla region). 

Amiar Ali  

CA.11 Enhancing the Performance of Parabolic Trough Solar Collectors through Secondary Reflectors, 

PCM Integration, and Elliptical Absorber Tubes 

BoualiBelkacemet al.  

CA.12 Comparative analysis of conventional and improved mppt algorithms for photovoltaic systems 

using a dc-dc boost converter 

ZerzouriNora and al. 

CA.13 Extraction, Caractérisation et Evaluation des activités biologiques de l’huile essentielle d'une plante 

aromatique « Rosmarinusofficinalis L » de la région de Bouira 

DAIRI Nassima  et al. 

CA.14 Functional zinc oxide thin films for enhanced corrosion resistance in renewable energy applications 

HayetBenzerouket al. 

CA.15 Microstructural Evolution and Phase Analysis of Al2O3Nanoceramic Coatings 

BOUSSAHAAsmaet al. 

CA.16 Enhancing Thermal Efficiency of Parabolic Trough Collectors through Elliptic Receiver Designs 

and Phase Change Material Integration 

ABDELAZIZ Nadhiret al. 

CA.17 Predictive Modeling of Quantum Material Behavior in Pb x Ba 1-x Se y Te 1-ysemiconductor 

quaternary alloy using DFT 

CHOUIT Fairouzet al. 

CA.18 DFT Study of Arsenic Doping at the Sulfur Site in Monolayer 

DAOUADI Assiaet al. 

CA.19 Properties of Sb doped ZnO thin films 

MEKHNACHEMouniraet al.             

CA.20 Study on the doping effect of Cu doped ZnO deposited onto ITO coatedglass using spray pyrolysis 

method 

MEKHNACHEMounira et al.             

CA.21 Impact de l’intégration du système photovoltaïque sur un réseau IEEE 14 Nœuds par la méthode 

des Valeurs Propres 

BENALIANadiaet al 

15h:30 – 16:00        Posters session 2  

Topic 1 : Environnement (A+B) 

CA.25  

Prevention de la pollution des eaux souterraines par les lixiviats : optimisation du traitement par 

coagulants naturels au cet d’azzaba 

SEMASSEL SeifEddineet al.           

CA.26  

Efficient and rapid removal of crystal violet dye using biosynthesized nanoparticles in aqueous 

medium and under solar irradiation.         

Malika Khelfaouiet al.               

CA.27 
Predicting selectivity in certain cycloaddition reactions through molecular modelling. 

MESSIKH Samiaet al                  
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CA.28 

Electrochemical Evaluation of an Organic Inhibitor for Protecting 304L Stainless Steel in Acidic 

Environment. 

LARIT ELFAIZA 

CA.29 

QSPR model of organophosphous compounds using hybrid genetic algorithm/multiple linear 

regression (ga/mlr), artificial neural network (ga/ann) and support vector machines (ga/svm). 

AMIRI Ranaet al.                   

CA.30 

Study of the effectiveness of plant-based corrosion inhibitors adapted for environmental 

protection.  

INNAL Fahimaet al.               

CA.31 

Hourly Stream flow Prediction and Flood Anticipation Using Artificial Intelligence Models (CNN, 

LSTM, GRU) 

DAIF Noureddineet al.          

CA.32 Etude de l’adsorption en mode statique et en mode dynamique du bleu de méthylène sur charbons 

actif 

BOULKRAH Hafidaetal.        

CA.33 Methyl violet removal from aqueous solution using aerial parts of urticadioica and its synthesized 

copper oxide nanoparticles as green adsorbents for sustainable wastewater treatment 

CHETTAH Wissameetal.      

CA.34 Elimination du Rouge Congo par la dégradation photocatalytique en présence d’un catalyseur à 

base de cérine 

CHENOUF Meriemet al.          

CA.35 Synthesis of supported catalysts based on activated carbon: application to advanced oxidation 

processes. 

LOUNNAS Amelet al.               

CA.36 Computational analysis of CO2  capture by Resorcin[4]arene: Host–guest interaction insights 

BOUBESSIL Mohamed  et al.     
 

CA.37 Rheological analysis of sustainable biopolymer blends for enhanced oil recovery 

SADALLAHFateh et al          

CA.38 Biological impact of Pd(II) complexes: Synthesis, crystal structure, Hirshfeld surface analysis, 

NCI-RDG  

GUERFI Samia et al.        

CA.39 Evaluation of Inhibitor Performance under Acidic and Saline Conditions. 

GUERFI Samiaetal.       

CA.40 Fabrication et amélioration des performances de cellules solaires à base de matériaux organiques 

BerredjemYamina 

C.A.41 Valorization of scrap iron as a catalyst for oxidative degradation of persistent cationic dyes in 

aqueous media 

SaoussenImeneAouniet al. 

CA.42 Experimental Study On The Influence Of Reinforcement Ratio On The Mechanical Behavior Of A 

Biocomposite Material 

TeyarSoumia et al. 

CA.43 Photocatalytic Degradation Of Safranin O: Scavenger Study 

Meriem BENDJAMA et al 

CA.44 Profil phytochimique et activité biologique des extraits de cônes de Cupressus sempervirens: 

comparaison entre extraction méthanolique et extraction assistée par ultrasons. 

BOUZENAD Nawalet  al.         

Topic2 : Renewableenergies (Session C + D) 

CA.21 
Technical study and sizing of a hybrid photovoltaic-wind-fuel cell power system 

BOUCENNA  Kamiliaet al. 
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CA.22 
Effect of Substrate Temperature on the Properties of SnO₂ Thin Films Prepared by Ultrasonic Spray 

KALAI Radiaet al. 

CA.23 
Analysis and Improvement of the Maintenance of a Centrifugal Pump Using the FMD Method 

AZEZ Zinaet al. 

CA.24 
Parameter Estimation of Single-Diode Photovoltaic Modules Using Pelican Optimization Algorithm 

BOULOUKZA Ibtissamet al.              

CA.25 

Numerical investigation of thermal management strategies for cylindrical lithium-ion batteries 

incorporating phase change materials and fin configurations 

BÉCHIRI Sarraet al.             

CA.26 

Deep Learning-Based Predictive MPPT and Real-Time Tilt Angle Optimization for Grid-Connected 

and Off-Grid Photovoltaic Systems  

BENZAID Lamia et al  

CA.27 

Robust Control and Protection Strategies for Grid-Forming Inverters in Islanded and Grid-

Connected Microgrids 

LEKHCHINE Salimaet al  

CA.28 Effect of Cr doping on structural properties of CuO thin films  obtained by spray pyrolysis  

RADOUANE Daira et al  

CA.29 Numercal analysis of flow around 2d circular cylinder 

ZEROUANA Fouzia et al  

CA.30 Comparative study between the hydrogen and others hydrocarbons 

HAMRELAINE Salimet al  

CA.31 Improving wind power by modeling the blade shape 

BOULEGHLEM Souhila 

CA.32 Numerical analysis of twin tunnels excavation  

ZERDIA Meriem 

CA.33 Influence of the angle of attack and the number of blades on wind energy production  

LOUAHEM M'SABAH Hanene 

CA.34 Photocatalytic dye degradation activities of green-synthesized silver oxide nanoparticles using a 

plant extract. 

DERDOUR KARIMAet al. 

CA.35 Design and Optimization of PV–Wind–ESS Energy Systems for Enhanced Efficiency and Reduced 

Energy losses 

GABOUR AMINA et al. 

CA.36 
PV system modeling and power quality improvement using parallel active power filter 

BELAID Sarahet  al.    

  

The second day      Wednesday December3 th,2025 

10h.30 – 11h.00                   Posters  Session 3  

Topic 1 : Environnement (A+B) 

CA.45 
Synthesis of a novel pani-Se-TiO₂ nanocomposite : a  highly efficient photocatalyst for organic 

pollutant degradation. 

ATTAR AlaaEddineet al. 

CA.46 
Flash Flood Susceptibility Mapping Using Support Vector Machine (SVM) in Northeastern 

Algeria 

BatoutSoumiaet al.                

CA.47 Destination of urban wastewater 
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DJERIBI  Rabiaaet al. 

CA.48 
Potentielle allélopathique et activité antibactérienne de quelque extrait de Lavandulastoechas L. 

TALHI Fahimaet al.                    

CA49 
Photocatalytic dye degradation of rhodamine b and congo red using Cu2O/NiFe-LDhnanomatrials 

Djerafa Moussa   et al.                 

CA.50 
Study of the Effect of Polarization Potential on the Response of an Electrochemical Sensor for an 

Endocrine Disruptor Detection in Aqueous Solution 

LAGUEL Selmaet al. 

CA.51 
 

Friction behavior and wear mechanism of PU/date kernel composite 

OUMESSAOUD Dyhiaet al. 

CA.52 
Développement et production de produits cosmétiques formulés à partir d’extraits des déchets 

agricoles 

BOUDAOUD Nailaet al. 

CA.53 
Engineering p–n Type ZnO Nanostructures via High-Concentration Transition. Metal Doping Using 

a Hydrothermal Approach 

YoughertaChibane et al. 

CA.47 
Thermal, Mechanical and Physical Properties  of an Eco-friendly Thermoplastic Composite 

 

RABEHI Nadjiaet al. 

CA.48 
Modeling climate change impacts on irrigation requirements in the Gareat El Tarf Basin 

(Northeastern Algeria) using the WEAP model 

Mamen Hiba et al.           

CA.49 
Bioremediation potential of mixed metal-resistant bacteria isolated from an abandoned Zn–Pb mine 

soil in skikda (northeastern algeria) 

FeraguenaImaneet al.             

CA.50 
Environmental assessment of airborne dust emissions and effective control strategies in a 

cementproduction unit  

ChebelNassima 

CA.51 A technical-economic study for valuing the use of methylbutane-2 in oil refining factories. 

Tamaloussi Naima et al. 

CA.52 
Biological Activity of Cold-Pressed Vegetable Oil Evaluated by ABTS and DPPH Radical 

Scavenging Assays 

Litimsaraet al.                                

CA.53 
Assessment of groundwater quality for irrigation and hydrochemical characterization in skikda 

region, using gis and multivariate statistical analysis 

NeflaLoubnaet al. 

CA.54 
 

Design, Analysis, and Optimization of an Axial Mine Fan 

HEDOUD Salemet al.                              

CA.55 
Optimization of Rhizobium-legume interactions to improve legume tolerance to adverse abiotic 

conditions 

HantacheRabhiaet al. 

CA.56 
Extraction de l’huile essentielle de la Plante menthe    

NecibAnissa  el al. 
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CA.57 Photocatalytic Degradation of Ketoprofen by ZnFe2O4/CeO2 under sunlight 

Yasser Aziziet al.                              

CA.58 
Évaluation De La Toxicité Du Cadmium Chez ParacentrotusLividus (Lamarck, 1816) L’Oursin : 

Étude Des Impacts Biochimiques Et Reproductifs. 

Faiza TALBIet al. 

CA.59 
Enhanced Corrosion Resistance through Iodide-Assisted Inhibition: A Weight- Loss 

Study 

Hana Ferkous et al 

CA.60 
Sustainable Synthesis of Activated Carbon from Tomato Peels for Enhanced Adsorption of 

Methylene Blue Dye 

DELIMI Amel et al 

Topic2 : Renewableenergies (Session C + D) 
CA.37 Aerodynamic modeling and performance analysis ofadarrieus vertical axis wind turbine 

DOUAK Mohamed et al. 
CA.38 Commande en MPPT par logique floue d’un système à base des piles à combustibles 

HEBBACHE Merwanet  al. 
CA.39 Electrochemical Analysis and Interface Study of Thin-Film LCOLPOLi Cells for Lithium 

Microbattery Technology 

MAMERI Ali et  al.               
CA.40 ANN-Based Adaptive Flexible Power Point Tracking with Enhanced Dynamic Control for Grid-

Connected Photovoltaic Arrays  

HAFID Meghsel 
CA.041 Advanced Machine Learning Modeling for High-Precision Prediction of Hydrogen Gas Viscosity 

across Wide Temperature and Pressure Ranges  

GHERSIDjamalEddine 
CA.42 Biosourced nanomaterial-based electrodes forsustainablesupercapacitor applications 

ZERGANEHichemet al 
CA.43 Etude par DFT des propriétés optique et Electronique du perovskitehali de CsGeX 3 (X=Cl, Br) 

BOUSALEM Souadet al. 
CA.44 Laminar convective heat transfer in parallel plate microchannels by using second order slip flow 

model 

MECILI Mouradet al  
CA.45 Enhancing Steam Production in Parabolic Trough Collectors Using Longitudinal Trapezoidal Fins: 

A CFD Analysis 

SIDI ALI Amiraet al. 
CA.46 Champ dynamique d’un écoulement hydromagnetique d’un fluide biomagnetique 

MERABET AYECHE Chahraet al. 
CA.47 Enhancing the Performance of Parabolic Trough Solar Collectors through Secondary Reflectors, 

PCM Integration, and Elliptical Absorber Tubes 

Nadhir ABDELAZIZ,  BOUALIBelkacem. 
CA.48 Refroidissement d’une source de chaleur parconvection naturelle thermo-solutale dans unecavite 

partiellement poreuse 

TOUIKERMounaet al.                
CA.49 Spray pyrolysis deposition of manganese oxyde thin films 

BENZIADA Mohammed Amineet al. 
CA.50 Study of the structural properties of brass powders 

BRAHIMI Afefet al.             
CA.56 Effect of snshtl layer and etl layer nature on copper oxide solar cell performance 

BOUTEBAKHFATIMA ZOHRA 
CA.57 Kinetics and energy performance of tomato slice drying 
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GUEMOUNI Saraetal.             
CA.58 Improving the efficiency of lead-free FASnI3 perovskite solar cell using Zinc-based electron 

transporting layers  

YACINE Djalab et al.        
CA.59 Synthesis and characterization of titanosilicates from desert sand and its hydrogen uptake 

ELMAHDI Baali 
CA.60 Improvement of a Solar-Powered Internally cooled Liquid Desiccant Cooling TRNSYS 

simulation; System in Algeria 

DJAOUADIAmir et al. 
CA.61 Diffusion of phosphorus in photovoltaic silicon: a modeling and simulation study 

NAMOUNE Abderaouf.  

15h:15' – 16:15'   Posters session 4 

Topic 1 : Environnement (A+B) 

 

CA.59 Role of iron doping in improving the photocatalytic properties of nickel oxide nanoparticles 

Hassiba RAHAL et al.                             

CA.60 
Green synthesis and photocatalytic performance of ag-doped ZnO nanoparticles derived from p 

peel extract 

DaoiyaZouiedet al.                              

CA.61 
Contribution to Improving The Interfacial Compatibility of Naturel Fiber And Thermoplastic 

Matrix 

SarraLARKAMet al.          

CA.62 

Impacts du changement climatique sur la gestion des ressources en eau au niveau du basin versant 

d’Oued Boulfreis 

Dali Naouelet al.                               

 

CA.63 
Numerical analysis of twin tunnels excavation 

MeriemZerdiaet al                               

 

CA.64 
Green Synthesis of Fe–Zn Nanoparticles Using Aloe perfoliata Gel for Efficient Adsorption and 

(Photo-)Fenton-Like Degradation of Orange G Under Solar Irradiation 

Radja-Nada Boucetta et al.         

CA.65 
Advanced ZnO/TiO₂–CaAlg Composite Catalysts for Hybrid Adsorption–Photocatalytic 

Environmental Remediation 

AMMOUCHI Nesrineet al.                 

CA.66 

Impact of Environmental Noise on Neural Regulation in the Absence of Behavioral Changes: A 

Pilot EEG Study 

AmelBenzaidet al 

 

CA.67 Effect of technical and geometric parameters on the performance and emissions of a diesel engine. 

BOUBECHOU Choubeilaet al.                     

CA.68 
Removal of zinc and cadmium using novel activated carbon: adsorption experiments and DFT 

investigations. 

DounyaKhallaet al. 

 

   CA.69 

Environmental benefit in the fabrication of mgal2o4 spinel by waste material 

TAIBI Yasminaet al.            

CA.70 The management of pharmaceutical waste and expired medicines 

ChouitHanifaet al          

CA.71 
Study of Industrial Wastewater Treatment and Quality Control at the Skikda Refinery RA2K  

SamraBenkacemet al.      
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CA.72 
Developing sustainable antibacterial surfaces: inhibiting bacterial contamination with silver-

stained glass-ceramics 

Khalissa ARIANEet  al                        

CA.73 Literature Review on Starch-Based Bioplastics 

AtamniaAyat etal.                   

CA.74 
Agro-food wastes for the production of the biopolymer polyhydroxybutyrate (case of date fruit by-

products). 

CHEKROUD Zohra et al                 
 

CA.75 Les propriétés photocalytiques des couches minces élaborées par le procédé Sol-Gel 

BOUHOUCHE Saaidaet al.    
 

CA.76 
Hybrid Pipe-Based Thermal Insulation Using Integrated Phase Change Materials for Building 

Envelope Enhancement. 

HoussemGoudjilet al.    
 

CA.77 
Industrial risk analysis using the HAZOP method and modeling of thermal effects using the 

ALOHA software 

YoucefZennir 

CA.78 
Optimization study of a single effect water-lithium bromide absorption cooling system powered by 

flat-plate collector. 

Lynda DJAMIL. 

CA.79 
Electrochemical Assessment of a Schiff Base Compound as a High-Performance  

Corrosion Inhibitor for XC52 Steel in Acidic Medium  

BELKHDAR Amina et al. 

 

CA 80 

Comprehensive Experimental And Computational Assessment Of The Multifunctional 

Prickly Pear Oil Extract For Sustainable Corrosion Protection 

FERKOUS Hana et al 

Topic2 : Renewableenergies (Session C + D) 

CA.62 
Influence of deposition time on physical properties of SnO2 thin films for optoelectronic 

applications 

HadefZakariaet al. 

CA.63 Composite Semiconductor Materials for Enhanced Energy Conversion Efficiency 

AssiaBelbali et  al. 

CA.64 Performance Evaluation of PWM Signals in Solar Tracking Applications Using Wavelet Transform 

BrahimMeriane et al. 

CA.65 Phase Evolution and Property Enhancement in SHS-Processed Cu-Zn-Al Shape Memory Alloys 

AMIOUR Yacineet al. 

CA.66 Accurate Modeling of Solar Panels Using Intelligent Optimization Techniques  

Saber KARED et al.             

CA.67 Study of the structural properties of brass powders 

BRAHIMI Afefet al.             

CA.68 Vector-Controlled SCIG Wind Turbine with MPPT Strategy for Enhanced Energy Capture 

M. Lamine Soudaniet al.    

CA.69 
Investigation of nanofluids flow in the inclined channel under solar flux 

A.BOUHEZZA 

 

CA.70 Wind turbine fault detection and classification using spectrogram features and ensemble learning: 

comparing bagging and boosting models 

ChahinezBeldjaatitet al. 

CA.71 Effect of precursor flow rate on the properties ofspray-produced cuo thin films for enhanced 

solarcell applications 

KamliKenzaet al. 
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CA.72 Application of Particle Swarm Optimization (PSO) for Energy Optimization of aDistillation 

Column 

AbdelaliKhalida et al. 

CA.73 Study of the dynamic and thermal behavior of a hybrid nanofluid in a differentially heated 

cavity 
A.BOUHEZZA 

 

CA.74 Effect of substrate temperature on ultrasonic-sprayed in A2o3 thin films for solar cell window 

applications 

Bounab Hakim et al. 

CA.75 Numerical study of layer engineering in Cu2MnSnS4 photovoltaic solar cells 

Nadia Mahsaret al. 

CA.76 Thermal Transfer Study of a Non-Newtonian Nanofluid Behavior in a Microduct 

KarimaAzriet al. 

CA.77 Temperature-Dependent Photoluminescence in Porous Silicon from N-TypeSubstrates 

IssamTifoutiet al.                      

The third day:     Thursday  December 4 th,2025 
 

9h.45 - 10h.15                          Posters session 5  
 Topic 1 : Environnement (A+B) 

CA.80 Effect of ultrasound on biosorption kinetics of methyl violet from aqueous media by using cycads 

palm  

El-KhamssaGuechi et al.                     

CA.81 Biosorption of methylene blue from aqueous solution by potato (Solanumtuberosum) peel 

Sana. Haouet al.               

 

CA.82 Caractères chimiques des apports d’Oued Seybouse au niveau du littoral d’Annaba 

BOUDRAA Wahibaet al.                        

CA.83  molecular modeling for preventing industrial risks 

related to pentane  

CHEKKAL Faizaet al.                   

CA.84 Destructive and non-destructive evaluation of the environmental degradation of bio-composites 

reinforced with Algerian natural fibres 

Amine Rezzouget al.                    

CA.85  Study the retention efficiency of the colorant on the Bentonite 

CHEKROUD Hassinaet al.               

CA.86 Removal of MV via Adsorption onto zeolite: A Combined Experimental and Theoretical 

Approach. 

HAYOUNE ASMA et al.                       

CA.87 Physico-Chemical and Microbiological Assessment of Natural Springs in Kanoua 

ENNAGHRA Nadjetet al.                         

CA.88 Durability assessment of synthetic polymer/ agri-food resources -based materials 

BELLILI Nadiraet al.                         

CA.89 Preparation of composites reinforced with fibers from agri-food resources  

BELLILI Nadiraetal.                       

CA.90 
Nanotechnology in Water Protection: Effective Pesticide Adsorption Using CNT and BNNT 

Nanomaterials 

NAILI Nouraet al. 
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CA.91 
Pelure d’oignon rouge : un inhibiteur vert pour la corrosion et une valorisation des déchets 

végétaux 

Allouche Leila Lamia et al.                            

CA.92 Valorization of eggshell waste for accelerating sewage sludge drying 

BoucelguiAsmaet al.                      

CA.93 Study of Plant Fiber–Reinforced Composite Materials 

DAIRI Badrinaet al.                          

CA.94 Eco-friendly Natural Antimicrobial Agents for Sustainable Plant Disease Management 

Djerrableila 

CA.95 Innovative materials for detection and remediation of petrochemical products 

KhelkhalNayla  and al.                   

CA. 96 

Interfaces protectrices bio-inspirées pour les aciers carbone et inoxydables en milieu acide  

intégration de l’électrochimie expérimentale et del’ingénierie moléculaire verte 

BounebWahiba    and al.          

 

CA. 97 
Adsorption and Corrosion Inhibition of Amoxicillin in Simulated Industrial Crude Oil 

Desalination Water 

HamroucheImeneand al.   

CA.98 

Valorization of Pomegranate Peel Waste into Eco-Friendly Biosorbents for Efficient Treatment of 

Dye-Contaminated Wastewater 

Hamrouche Nada  

 

CA.99 
Contribution to the development and characterization of a biocomposite reinforced by new natural 

fibers 

GHERIBI Hassina and al.  

CA.100 Deep Eutectic Solvents for Green Metal Recovery: Extraction and Electrodeposition from E-Waste 

LAKKIKZA IMANE 

CA.101 
Proposal of an Anticorrosion Coating for HydrocarbonStorage Equipment 

AouiciSamia et al. 

 

CA.102 
Comparative Study of the Performance of New and Recycled  High-Density Polyethylene (HDPE) 

AouiciSamiaet al. 

 

CA.103 
Valorization Of Stainless Steel Shavings In Sand Concrete: Effects On Shrinkage, Swelling, And 

Porosity 

Marrouk Sara et al. 

CA.104 
Thermal, mechanical and physical characterization of clay/high density polyethylene 

nanocomposites 

BOULECHFAR Cherifa et al. 

CA.105 Eco-Friendly Harissa Extract as a Corrosion Inhibitor for Steel in Acidic Media 

MARSA Zoubida et al. 

CA.106 
Assessment of Environmental Degradation in OuedSafsaf Linked to Industrial and Domestic 

Pollution 

MARZA Zoubida et al. 

CA.107 MOUATS Nadia et al.  

CA.108 
Characterization And Modeling Of The Adsorption Of Azo On A Chemically Activated 

Bioadsorbent 

RAMDANE Nssima et al. 

CA.109 Adsorption Of Basic Fuchsin Onto A Novel Koh-Activated Biosorbent: Kinetics And 

Isotherms 

Wahiba Mecibah et al  
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CA.110 Synthesis And Characterization Of A Biodegradable Food-Grade Bioplasti 

Yahia Wassila 1 et all  

CA.111 Assessment of the Antioxidant Potential and Bioactive Properties of Spirulina 

Extract 

et al 1 DELIMI Amel 

CA.112 Sustainable Production Of Activated Carbon From Biological Residues Via Chemical 

Activation And Thermal Modification For Effective Dye Removal 

ii et alDjilan Chahrazed 

 

CA.113 Photocatalytic Removal Of Malachite Green Using Semiconductor Composites 

Chaffia Djebbari 1,2 and Emna Zouaoui3, 

CA.114 Enhancing Carbon Steel Corrosion Protection Using Cistus creticus Extract and KI: 

Experimental and Theoretical Insights 

AMMOUCHI Nesrine 

Topic2 : Renewableenergies (Session C + D) 

 

CA.78 Design of a Hybrid Control System for Irrigation Management in Smart Agriculture Using 

Microcontroller Platforms, Sensors, and SMS Technology 

AbdelkaderKHENTOUTet al.  

CA.79 Microstructure and magnetic properties of mechanically alloyed cu-ni powders 

SaidaSouilahet al.  

CA.80 Study of the Electrical Conductivity of Polycrystalline Silicon as a Function of Temperature 

Sana YOUSFIet al. 

CA.81 2D modelling of a proton exchange membrane fuel cell (PEMFC) 

HALLASSI Manel 

CA.82 Evaluation de l'efficaciteénergetique de solutions de renovationappliquees au batiment collectif 

algerien 

KazeouiHabibaet al. 

CA.83 Electropolymerization and characterization of anelectroactiveisoporphyrin radical copolymer for 

optoelectronic applications 

MounirHassenaet al.  

CA.84 esign and Techno-Economic Evaluation of a PV/Wind/Fuel Cell Hybrid System for Off-Grid 

Applications 

GadoumAbdelatifet al.  

CA.85 Synthesis and study of ZnO-based electrical heterojunction 

GharbiBrahimet al.  

CA.86 Comparative Study between FOC and MPC for DFIG Wind Energy Systems 

Amira Lakhdaraet al.             

CA.87 X-ray diffraction line profil analysis of fe-al thin films. 

Salihalalloucheet al. 

CA.88 Effect of tio2 sub-layer thickness on the performance and durability of low-emissivity coating for 

energie efficient glazing. 

BENDJEDDOU LOUIZA et al.               

CA.89 Energy and exergy analysis of a photovoltaic system cooled with paraffin pcm under saharan 

climate 

Sabrina horret al.  

CA.90 Numerical investigation of oxygen enrichment in ultra-lean micro combustion for 

thermophotovoltaic (tpv) energy conversion 
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BENZITOUNI Anouaret al.            

CA.91 Design and Construction of a Double-Sloped Cascade Solar Distiller 

BOUDINAR Naouamet al.            

CA.92 Hybrid Energy Storage System for Standalone Photovoltaic Applications: Modeling, Simulation 

and Performance Analysis of Lithium-Ion Batteries and Supercapacitors under 

MATLAB/Simulink 

AZIZI Amina et al.             

CA.93 Electrical and optical properties of CuInSe 2 using the direct melting method photovoltaic solar 

cells conversion 

SAAD-HAMIDECHE  Lindaet al.  

CA.94 Enhanced Power Quality Using Multilevel Inverters in Grid-Connected Photovoltaic Applications 

BENABDA Amina et al.             

CA.95 Advanced Characterization of Dopant Segregation at Grain Boundaries in Polycrystalline Silicon 

Films for High-Efficiency Photovoltaic Devices 

SILINI Salimaet al.             

CA.96 Evaluation de l'efficaciteénergetique de solutions de renovationappliquees au batiment collectif 

algerien 

KAZEOUI Habibaet al. 

CA.97 Electropolymerization and characterization of anelectroactiveisoporphyrin radical copolymer for 

optoelectronic applications 

HASSENA Mouniret al.  

CA.98 Analysis of stress concentration factor of a rectangular isotropic and orthotropic plate withcentral 

circular hole subjected to in-plane static loading 

ABDELOUAHAB Bouchirebet al. 

CA.99 OPTIMIZATION OF ROTARY CENTRIFUGAL TREATMENT FOR 

ENHANCED COMPONENT PERFORMANCE AND EFFICIENCY 

Fatima Zohra Derdour 

CA.100 Exploring the role of atomicdoping on methane binding within C60Fullerenes: A DFT 

Investigation 

Fatine Ali Messaid et al. 

CA.101 Multi-Objective Optimal Power Flow Incorporating Wind and Solar Generation Using Ant Lion 

Optimizer 

MallemAicha et al. 
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The Role Of Technology In Achieving A Modern Carbon-Neutral Society 

Prof. Dr. SAAD MEKHILEF 

Swinburne University of Technology, Melbourne, Australia 

 

ABSTRACT 

The global energy system is transitioning significantly to become carbon-neutral. The energy 

generation will be from renewables, and electricity will carry more energy. Power electronics 

(PE) is an application-oriented and interdisciplinary area. It uses power semiconductor devices 

to perform switching actions to achieve the desired conversion strategy. The PE plays a crucial 

role in converting and controlling electrical power. The effective use of electrical energy is a 

vital technique for achieving energy efficiency, and power electronics technologies that can 

convert electric power into the optimum characteristics for each application are an essential part 

of this approach. Power electronics systems have attracted attention as critical components for 

building a sustainable energy supply. PE-based power converters are also widely used in 

conventional and renewable energy systems. The presentation will discuss the power 

electronics technology, where it is applied, and the main future challenges for the technology 

in creating a carbon-neutral society that is believed to be dominantly electrical-based. 
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Superlubricity: Towards Zero Friction 

 
Prof. Dr. MOHAMMAD KHALID 

University of Glasgow, UK 

 

 

ABSTRACT 

 

Superlubricity, characterized by near-zero friction, represents a transformative frontier intribology and 

materials science. Recent advancements in two-dimensional (2D) materials,such as graphene, 

molybdenum disulfide (MoS 2 ), and MXenes, have revealed new pathwaysfor achieving ultralow-

friction interfaces under both ambient and extreme conditions. Theatomically smooth graphene lattice, 

in combination with the layered structure and low shearstrength of MoS 2 , offers synergistic 

mechanisms for friction reduction through latticemismatch and facile interlayer sliding, respectively. 

Concurrently, MXenes, with their tunablesurface terminations and high mechanical strength, facilitate 

adaptive tribological behaviorand enhance the durability of hybrid coatings. This presentation highlights 

recent progress inunderstanding nanoscale superlubricity, mechanisms of energy dissipation 

suppression, andpractical design strategies for scalable and environmentally resilient superlubricant 

systems. 
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Advancing Photovoltaic Performance: Reviewed Passive Cooling Strategies 

With Phase Change Materials For Enhanced Efficiency 
 

 Prof. Mohd Afzanizam Bin Mohd Rosli 

Universiti Teknikal Malaysia Melaka, Malaysia 

 

 

Abstract 
 
Recent advancements in photovoltaic (PV) technology have focused on improving energy 

conversion efficiency while mitigating thermal losses. Elevated operating temperatures in PV 

modules significantly reduce performance and lifespan, making thermal management a critical 

challenge. This study reviews passive cooling methods as a cost-effective and sustainable 

approach to enhance PV efficiency without additional energy input. Techniques such as phase 

change materials were reviewed for their ability to maintain optimal temperature ranges under 

varying environmental conditions. Experimental and simulation results indicate that passive 

cooling can improve PV efficiency, depending on design and climatic factors. The findings 

highlight passive cooling as a promising solution for next-generation PV systems, offering 

improved reliability and energy yield with minimal maintenance requirements. 
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Production d’hydrogène à partir de la biomasse : voies thermochimiques et 

biologiques 
Lokmane Abdelouahed 

INSA Rouen Normandie, Univ Rouen Normandie, Normandie Université, LSPC, 4704, 

76000, Rouen, UR, France ; lokmane.abdelouahed@insa-rouen.fr 

 

Résumé  

La biomasse, constituée de matières organiques d’origine végétale ou animale, représente 

une ressource renouvelable abondante permettant de produire de l’énergie tout en réduisant les 

émissions nettes de CO₂. Face au besoin croissant en énergies propres, la production d’hydrogène 

vert à partir de la biomasse se présente comme une alternative prometteuse pour décarboner 

l’industrie et les transports. Deux voies majeures se distinguent pour convertir la biomasse en 

hydrogène : la voie thermochimique et la voie biologique. 

1. Voie thermochimique par gazéification de la biomasse : La gazéification consiste à 

convertir la biomasse solide en un gaz de synthèse, appelé syngas, riche en H₂, CO, CH4, CO₂ et des 

goudrons. Après un prétraitement, la biomasse est soumise à des températures élevées (750–1200 

°C) avec un agent de gazéification (air, CO₂, vapeur, oxygène). Le processus implique 

successivement pyrolyse, oxydation partielle et craquage des goudrons. Le syngas obtenu (10–30 

% en masse) peut ensuite être enrichi en hydrogène via des réactions de reformage et de Water Gas 

Shift. Différents réacteurs existent, notamment les lits fluidisés et les lits fluidisés circulants, adaptés 

aux débits élevés mais présentant une complexité opérationnelle. Les résultats expérimentaux et de 

simulation (ex. projet RAP-HYD) montrent la faisabilité du procédé et son potentiel dans la 

production d’hydrogène renouvelable à partir de résidus agricoles ou agro-industriels. 

2. Voie biologique par bio-digestion anaérobie : La digestion anaérobie transforme la 

matière organique en biogaz (CH₄ et CO₂) grâce à l’action de micro-organismes en absence 

d’oxygène. Le processus comprend quatre étapes : hydrolyse, acidogenèse, acétogenèse et 

méthanogenèse. Des modèles cinétiques comme ADM1 permettent de prédire les performances en 

tenant compte de la température, du pH et des inhibitions. Le biogaz produit peut ensuite être 

converti en hydrogène par différentes technologies de reformage :(i) reformage à la vapeur, (ii) 

oxydation partielle, (iii) reformage autotherme, (iv) bireformage, (v) reformage à sec ou (vi) 

trireformage. La combinaison biogaz → reformage → Water Gas Shift → purification (PSA ou 

membranes) permet d’obtenir de l’hydrogène quasi pur. Les résultats montrent que les débits de H₂ 

et les performances énergétiques dépendent fortement du procédé de reformage utilisé et des 

conditions opératoires. 

Le coût actuel de l’hydrogène vert reste nettement supérieur à celui de l’hydrogène gris (44–

60 €/kg contre 11,5 €/kg en Europe). De plus, l’infrastructure de distribution, l’acceptabilité 

sociétale et les coûts des piles à combustible limitent encore l’adoption des véhicules ou bus à 

hydrogène, malgré leurs avantages (zéro émission, autonomie élevée, recharge rapide).Les 

technologies thermochimiques et biologiques offrent des solutions complémentaires pour valoriser 

différents types de déchets organiques. Toutefois, la disponibilité limitée de la biomasse, les coûts 

élevés et les contraintes technologiques représentent encore des obstacles à une production massive. 

Dans ce contexte, la recherche et l’optimisation des procédés demeurent essentielles pour renforcer 

la compétitivité de l’hydrogène vert et accompagner la transition énergétique. 

 

Mots-clés : biomasse, hydrogène vert, gazéification, pyrolyse, digestion anaérobie, reformage 

catalytique, durabilité. 
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FROM MICROBES TO ENZYMES, FROM ALGAE TO RESOURCES: 

TOWARD INTEGRATED BIOREMEDIATION 

Nadjla CHAIB 

Process Engineering Department, Faculty of Technology,  

University 20 august 1955, Skikda (Algeria), 

E-mail: n.chaib@univ-skikda.dz 

ABSTRACT 

Industrial and coastal regions increasingly grapple with complex wastewater, co-

occurringhydrocarbons, phenolics, dyes, nutrients, salinity, and fluctuating loads, that 

overwhelmconventional treatment trains. This plenary proposes a complementary three-pillar 

strategylinking microbial bioremediation, enzymatic biocatalysis, and algal (microalgae-

based)remediation into a single, modular framework engineered for rapid retrofit and 

circularvalorization. First, microbial consortia (bacteria/yeasts) function as metabolic 

factories,mineralizing a wide range of organics and stabilizing COD/BOD under variable 

conditions in 

suspended-growth, biofilm, or carrier-based reactors. Second, oxidative and 

oxygenaseenzymes (e.g., laccases, peroxidases, mono-/dio-oxygenases), in free or immobilized 

form,provide fast, selective detoxification and decolorization, ideal as front-end polishers 

ortargeted boosters in hybrid lines. Third, microalgae, alone or in algae–bacteria 

consortia,remove nitrogen and phosphorus, capture dissolved CO₂, and convert residual carbon 

intovalue-added biomass (biofertilizers, pigments, lipids), thereby closing resource loops. 

Wepresent an integration playbook that sequences these pillars to match influent typology 

andobjectives: (i) enzyme/microbial/algal for toxic or highly colored effluents; 

(ii)microbial/algal with enzymatic boosters for biodegradable, high-load streams; and 

(iii)algalcentrictrains where nutrient recovery and CO₂ capture are primary. Using 

Skikda(Northeastern Algeria) as a coastal case, we outline siting constraints (salinity, 

hydrocarbons,footprint, climate), pilot designs (5–20 m³/day containerized units), online 

monitoring, andpathways to demonstration scale. The session concludes with decision matrices 

and KPIs thatguide configuration choices aligned with compliance, decarbonization, and 

valorization goals.By reframing treatment plants as value-generating bioprocess units, this 

integrated approachturns liabilities into assets, cleaner water, lower carbon intensity, recovered 

nutrients, andmarketable biomass, offering pragmatic steps from lab-scale TRL to industrial 

deployment. 

 

KEY WORDS: Bioremediation, Enzymes, Microalgae, Microbial consortia, Hybrid treatment, 

Circular economy, Coastal industries, Skikda. 
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Performance of horizontal axis wind turbines for various blade designs  

Pedro Antonio Assad Baracat and Kamal AR Ismail 

Campinas University, Brazil 

Email: pedroaab@gmail.com 

 

Abstract 

Horizontal axis wind turbines (HAWTs) with swept blades can improve the power generation 

and reduce the thrust, producing load alleviation, compared to the equivalent straight-bladed 

HAWTs. However, there are few studies on the advantages of the blade sweep. Furthermore, it 

is necessary to assess the effects of the combination of blade sweep geometries and different 

chord and twist distributions. In this work, an ideal blade sweep model is presented, and a 

modified Blade Element Momentum code for swept-bladed HAWTs is applied in the 

performance evaluation of 20-kW HAWTs with different blade shapes. The exponential model 

is a common blade sweep parametrization. Straight, exponential and ideal swept-bladed 

HAWTs, with different chord and twist distributions were simulated, and results of power and 

thrust with tip speed ratio, thrust with radius and annual energy production (AEP) were 

compared. The AEP of ideal swept-bladed HAWTs can be more than 14 % higher than straight-

bladed HAWTs. 

Keywords: Wind turbine, Wind power, Performance 
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Energy-Efficient Evaporator Design Enabled by Triply Periodic Minimal 

Surface (TPMS) Geometries 

Gülenay Alevay Kılıç 

University of Yalova, Turkey 

 

Abstract 

Triply Periodic Minimal Surface (TPMS) structures are advanced geometrical systems formed by the 

periodic repetition of three-dimensional minimal surfaces, offering a high surface-area-to-volume ratio 

and exhibiting inherent flow-regulating and turbulence-enhancing characteristics. These mathematically 

defined surfaces promote controlled micro-vortex formation within the airflow, facilitating periodic 

boundary-layer disruption and enabling a more homogeneous flow distribution. Such mechanisms 

contribute to an increase in the convective heat-transfer coefficient on the surface and promote a more 

efficient air-side heat-exchange process. Compared with conventional turbulence-enhancing fins, TPMS 

architectures possess the additional advantage of potentially inducing lower pressure drops, making 

them attractive from an energy-efficiency perspective. 

Recent advancements in metal additive manufacturing have further expanded the applicability of TPMS 

geometries in cooling and air-conditioning technologies, positioning them as promising heat-transfer 

enhancement elements particularly at the air inlet region of fin-and-tube evaporators. By geometrically 

restructuring the flow field, TPMS-based metal modules enable more effective utilization of the heat-

exchange surface, improve temperature uniformity, and enhance overall air-side system performance. 

In this regard, TPMS architectures provide a unique combination of high surface area generation and 

three-dimensional flow manipulation capabilities that conventional fin geometries cannot readily 

achieve. 

The parametrically customizable nature of TPMS modules allows their geometry to be tailored to 

specific design targets such as pressure-drop limitations, surface-area constraints, or particular flow-

redirection requirements. This versatility positions TPMS-based evaporator configurations as a 

promising pathway toward developing compact, high-performance heat exchangers with reduced energy 

consumption. In the broader context, the integration of TPMS architectures into refrigeration and 

cooling systems holds significant potential for advancing low-carbon, energy-efficient, and renewable-

energy-compatible cooling technologies, thereby representing an impactful innovation domain for future 

thermal-management solutions. 

 

Keywords: Advance Geometrical surface, Energy efficiency, Evaporator 
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GEOTHERMAL ENERGY AS A VEHICLE FOR NIGERIA’S ENERGY 

TRANSITION 

Bappah Adamu Umar 1 * and John Jitong Shirputda 1 

1 National Centre for Petroleum Research and Development, Energy Commission of Nigeria, 

Abubakar Tafawa Balewa University, Bauchi, Nigeria. 

* Corresponding author: Email bappahau@ncprd.atbu.edu.ng 

 

Abstract  

The transition from non-renewable energy sources to renewable sources is increasingly 

receiving global attention, most especially, the geothermal energy. It is shown here, that Nigeria 

possess enormous potentials of geothermal energy resources evidence from widespread surface 

manifestations in different locations in the country.  However, a number of challenges limited 

its ability to harness such potentials. Such challenges include: i) Financing and investment 

barrier ii) Policy and regulatory barrier iii) Lack of skilled human capacity iv) Lack of relevant 

technology v) Limited public awareness vi) Over-dependence on the conventional sources of 

energy (fossil fuel and hydro) which are non-renewable or affected by climate. Exploration of 

geothermal resources available in Nigeria will: i) Enhance Nigeria’s energy reserves, clean 

energy drive and energy mix for sustainability ii) Increase the competitiveness & reliability of 

Nigeria’s energy system iii) Ensure a robust energy future for Nigeria. 

 

Keywords: Renewable energy potential, Energy transition, Geothermal energy 
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Of Buildings Thermal Insulation: The Cases Of Alfa, Date Palm Bark, And 

Eucalyptus Bark 
 

Amani Benhorma1, Ahmed Bensenouci2, Yassine Cherif3, Mohamed Teggar4 , Hadj Aissa Benhorma5 
1Department of Mechanical Engineering, Faculty of Technology, University of Laghouat, 03000, 

Laghouat, Algeria,  

E-mail: am.benhorma.mec@lagh-univ.dz 
2 Department of Mechanical Engineering, Faculty of Technology, University of Laghouat, 03000, 

Laghouat, Algeria, 

E-mail: a.bensenouci@lagh-univ.dz 
3Laboratoire de Génie Civil et géo- Environnement (LGCgE), University of Artois, Béthune, France, 

E-mail : yassine.cherif@univ-artois.fr 
4Department of Mechanical Engineering, Faculty of Technology, University of Laghouat, 03000, 

Laghouat, Algeria,  

E-mail: m.teggar@lagh-univ.dz 
5Department of Mechanical Engineering, Faculty of Technology, University of Laghouat, 03000, 

Laghouat, Algeria,  

E-mail: h.benhorma@lagh-univ.dz 
 

 
ABSTRACT 

Due to its high energy and raw material consumption, the construction industry has come under 

scrutiny in response to growing environmental challenges. Bio-based materials, especially plant 

fibers, have attracted interest as renewable and environmentally beneficial insulating materials 

both internationally and in Algeria. Three bio-materials were examined in this context: Alfa, 

Date Palm Bark and Eucalyptus Bark. These materials were selected not only because they are 

abundant in the area but also because of their sustainable use in a variety of industries, which 

contributes to energy and environmental solutions. These materials, which are accessible in the 

Maghreb and suitable for its dry temperatures, provide sustainable, renewable substitutes for 

composites and insulation by producing useful byproducts that lower construction's carbon 

footprint and solve environmental issues worldwide. Despite their several benefits, there still is 

a literature gap on these materials. In order to assess their morphological and thermophysical 

characteristics, a number of laboratory studies are being conducted. These tests included 

thermogravimetric analysis (TGA) to examine thermal stability at different temperatures, water 

content measurement to check hygroscopic behavior, and surface morphology study using an 

optical microscope to evaluate structural texture. Results indicated that the thermogravimetric 

examination yielded a good thermal stability, with decomposition starting at about 334 °C—a 

temperature higher than usual for building applications. These materials' water content was 

within the permissible range of 5–9% without endangering the growth or deterioration of fungi. 

Furthermore, all three materials have a naturally rough surface roughness with visible pores, 

according to optical microscope measurements. This suggests limited heat conductivity and 

high adherence inside a composite matrix. These findings demonstrate the promise of these 

biomaterials as a solution in composite building materials. However, additional research should 

verify the dependability, safety, and general suitability of these natural materials in structures 

by mechanical testing, thermal conductivity studies, and physicochemical characterization. 

 

KEY WORDS: Alfa, Date palm tree, Eucalyptus, Biocomposites, Thermal Regulation 
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ABSTRACT 

This study employs a two-dimensional (2D) numerical model in COMSOL Multiphysics to 

simulate the performance of a photovoltaic/thermal (PV/T) panel under the meteorological 

conditions of Algiers, Algeria. The model relies on the thermal balance equations of each PV/T 

component. We validated the model by comparing its results with experimental and numerical 

data from the literature, which showed good agreement. When we compared the proposed PV/T 

system to a conventional photovoltaic panel, the daily electrical output increased by up to 

24.57%. We also examined the effects of inlet air velocity, inlet temperature, and air channel 

thickness. Our results show that inlet air temperature strongly influences electrical performance, 

while air channel thickness has only a minor impact. Overall, this study demonstrates the 

potential of PV/T systems to deliver combined electrical generation and thermal energy 

recovery, offering suitability for applications such as space heating and domestic hot water 

production. 
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ABSTRACT 

This work demonstrates how heat energy causes polycrystalline materials to recrystallize and 

enables the rebuilding of grain boundaries. Grain boundaries should be reduced overall, and 

low-energy, less defective boundaries should be used in place of high-energy, more defective 

ones. By creating connections with newly added elements, such as oxygen, through thermal 

oxidation, the dangling bonds at grain boundaries can be passivated. This lowers trap-assisted 

recombination by lowering the trap density. As a result, segregation sites are greatly decreased 

and grain growth is thus promoted, enabling defect passivation, impurity redistribution, and 

grain boundary restoration. Thus, these factors increase the lifetime and the diffusion length of 

charge carriers by improving collection. Consequently, the improved properties lead to 

advancements of the solar cells efficiency and the quality of junctions, thereby contributing to 

the progress of renewable energy technologies. 

This was confirmed by the obtained results, the estimated values of the potential barrier height 

Vb decrease as the temperature increases, causing a decrease of carriers concentration that 

segregate at grain boundaries ; against an increase of the free carriers concentration and carriers 

within the grains leading to more efficient charge transport. 
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ABSTRACT 

This paper presents a rigorous numerical investigation of an advanced thermal management 

paradigm for concentration photovoltaic (CPV) systems. The study introduces a trapezoidal 

wavy minichannel configuration (TWMC), devised to surmount the intrinsic thermal resistance 

and hydraulic limitations of conventional minichannel heat sinks. The innovative geometry 

synergistically integrates a trapezoidal inlet with periodically wavy surfaces, thereby 

amplifying the active heat transfer area and fostering vigorous fluid mixing, which collectively 

intensify convective heat transport. Three channel architectures: rectangular (RMC), 

trapezoidal (TMC), and TWMC are systematically examined through conjugate heat transfer 

and pressure-drop analyses, alongside an evaluation of electrical efficiency to quantify cooling 

enhancement. Deionized water serves as the working fluid under laminar regimes, with the 

Reynolds number varied between 200 and 900 at a uniform heat flux of 100 W/m² imposed at 

the channel base. The computational findings reveal that the TWMC delivers a 30.82% 

reduction in thermal resistance with only a 9.04% increase in pressure drop at elevated 

Reynolds numbers. Despite minor hydraulic penalties, the TWMC exhibits a performance 

evaluation criterion (PEC) of 1.078–1.271 and an electrical efficiency enhancement of up to 

20.26%, demonstrating its efficacy as a high-performance solution for next-generation CPV 

thermal regulation. 
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ABSTRACT 

Phase Change Materials (PCMs) are substances capable of absorbing and releasing significant 

amounts of thermal energy due to their high latent heat. With a moderate melting temperature 

range of 48–50 °C, these materials undergo repeated phase transitions between solid and liquid 

states. During melting, they store energy in the form of latent heat, and during solidification, 

they release it. In this study, the thermal behavior of a PCM (RT48) is compared with that of 

water, used as a reference fluid, in order to highlight the advantages of latent heat storage. 
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ABSTRACT 

Pour répondre au défi posé par la non-dégradabilité des matériaux d’emballage plastique 

conventionnels et leur traitement insuffisant, cette recherche a entrepris le développement d’un 

film bioplastique utilisant de l’alginate extrait de Sargassum muticum, une algue brune, destiné 

à des applications spécifiques d’emballage alimentaire. Le film a été préparé par une méthode 

de coulage à faible réticulation, avec différents rapports massiques et à une température de 

70 °C, désignée FA627. 

L'utilisation de la réticulation dans cette étude visait à améliorer la résistance à l'eau, la 

résistance mécanique et les propriétés barrières du film bioplastique, renforçant ainsi son 

aptitude à l’emballage alimentaire. Les propriétés thermiques ont été analysées par analyse 

thermogravimétrique et calorimétrie différentielle à balayage. Les propriétés mécaniques ont 

été étudiées à l’aide de mesures de traction et de dureté. Une microscopie électronique à 

balayage a été réalisée pour examiner la morphologie. L’activité antimicrobienne du film a été 

évaluée par la méthode de diffusion en agar. 

Les courbes de calorimétrie différentielle à balayage montrent que la température de réticulation 

influence notablement les propriétés thermiques, même si la stabilité thermique du film à base 

d’alginate ne varie pas de manière significative. Les propriétés mécaniques ont révélé des 

améliorations en termes de résistance à la traction, de dureté et d’épaisseur du film FA627. Les 

micrographies montrent une augmentation de cavités sombres réparties de manière hétérogène. 

En outre, le film a démontré une activité antimicrobienne légèrement inhibitrice contre E. coli 

et Bacillus cereus, suggérant le potentiel des films à base d’alginate de sodium à prolonger la 

durée de conservation et à améliorer la sécurité des produits alimentaires emballés. 
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ABSTRACT 

Distillation is an energy consuming process that is used for about 95% of all fluid 

separation in the chemical industry and accounts for an estimated 3% of the world energy 

consumption. This let the distillation to be an attractive field for researcher, which tried to solve 

the problem of energy consumption to minimize the cost of investments, and to achieve The 

optimal economic performance. In this paper, we address an important problem, which is  the 

design of optimal control structure to achieve a best energy savings, several structures are 

considered and the level of interactions between the loops is considered as a theoretical factor 

represent the energy saving Phenomena. The dynamic relative Magnitude criterion (DRMC) is 

used as a performant tool for interactions assessment for the following structures: simple 

structures LV, DV, Ratios structure  (L/D,V/B) (L/D, V/F), (D/ (L+D), V). the results show 

that a very important saving can be achieved through the use of Ratios control schemes, 

however Stringent specifications must be met to implement this kind of control structure.   
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RÉSUMÉ 

Cette étude s’inscrit dans le cadre de la transition énergétique urbaine et vise à évaluer la 

faisabilité technique et économique de l’intégration d’un système hybride 

(photovoltaïque/éolien) dans un environnement urbain. Le travail porte sur le dimensionnement 

optimal d’un système off-grid destiné à alimenter en énergie électrique un bâtiment de moyenne 

consommation situé dans la ville de Constantine en Algérie. L’objectif principal est de 

concevoir une configuration énergétique durable capable d’assurer l’autonomie électrique tout 

en réduisant le coût de l’énergie. 

Le dimensionnement a été réalisé à l’aide du logiciel HOMER Pro, qui permet d’optimiser la 

combinaison des ressources renouvelables et du stockage. Les résultats indiquent qu’une 

configuration comprenant un champ photovoltaïque de 467 kW, deux éoliennes de 20 kW 

constitue la solution optimale, avec un coût net actualisé (NPC) de 2,81 M$ et un coût actualisé 

de l’énergie (COE) de 0,571 $/kWh. 

Les performances obtenues démontrent que l’intégration des systèmes hybrides dans le tissu 

urbain offre une alternative prometteuse pour renforcer la durabilité énergétique et réduire la 

dépendance vis-à-vis des sources conventionnelles, notamment dans les régions à potentiel 

solaire élevé. 

 

MOTS-CLÉS: Système hybride, photovoltaïque, éolien, optimisation, HOMER Pro. 
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ABSTRACT 

L’objectif de la présente étude est d’améliorer les performances d’une centrale à cheminée 

solaire en installant des échangeurs de chaleur utilisant la vapeur d’échappement de la turbine 

d’un cycle de Rankine couplé. Cette amélioration sera obtenue en récupérant la chaleur perdue 

rejetée par le condenseur du cycle de Rankine afin d’augmenter la température de l’air à 

l’intérieur du collecteur et ainsi optimiser le tirage dans la cheminée. Un modèle mathématique 

bidimensionnel de l’écoulement de l’air dans le collecteur a été développé, en tenant compte de 

l’effet des paramètres géométriques (nombre, hauteur et position) des échangeurs de chaleur 

placés à l’intérieur du collecteur sur les champs de température et de vitesse. Différentes 

configurations ont été testées à l’aide de simulations numériques réalisées avec les logiciels 

Gambit et Fluent. Il ressort que cette disposition permet un meilleur contrôle des gradients 

thermiques et une modulation efficace de l’écoulement ascendant de l’air. En effet, une 

augmentation significative du rendement du collecteur et, par conséquent, de la puissance nette 

produite par la centrale a été observée dans le cas de configurations géométriques optimisées. 

Ainsi, ce travail confirme une fois de plus le potentiel de la récupération de chaleur perdue pour 

rendre la technologie des cheminées solaires plus compétitive. 
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ABSTRACT 

L'insertion massive des générateurs PV dans les réseaux électriques actuels substitue les 

machines synchrones classiques. Cette transition pose des problèmes de stabilité dynamique du 

système, notamment de stabilité transitoire. Ce travail étudie l'influence de la pénétration 

photovoltaïque sur la stabilité transitoire d'un réseau électrique. L'étude est réalisée avec le 

logiciel Power System Analysis Toolbox (PSAT). La méthodologie est basée sur une analyse 

modale par la méthode des valeurs propres (Eigenvalue Analysis) pour étudier la dynamique à 

petits signaux du système dans différents scénarios de pénétration PV. Les résultats montrent 

que l'insertion du PV affecte les modes oscillatoires du système .Une injection de puissance PV 

plus élevée a tendance à amortir certains modes d'oscillation, améliorant la stabilité dans 

certains cas, mais peut également entraîner une dégradation de la stabilité pour d'autres modes, 

en fonction de l'emplacement et de la quantité injecté. Ce travail conclut que l'effet du PV sur 

la stabilité transitoire est non monotone et complexe, et qu'une planification et une analyse 

rigoureuse sont nécessaires pour assurer la sécurité du réseau. Le défaut triphasé est crée  sur le 

jeu de barre 3 et les différentes injections ont été  sélectionnées sur le jeux de barres 5 ,7 et 14 

variant de 10% à 50%  de la charge. Ainsi la variation des lieux d’injection de la puissance et 

de la quantité, nous a guidé à conclure que chaque réseaux doit être analysé pour déterminer les 

scenarios les plus adapté à l’amortissement des oscillations et le retour à la stabilité après les 

perturbations.  

KEY WORDS: Les valeurs propres, PSAT, systeme photovoltaique, stabilité transitoire. 
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ABSTRACT 

The limited heat dissipation capacity of conventional finned heat sinks continues to pose a 

critical challenge for effective thermal regulation in photovoltaic (PV) systems. This study 

proposes an innovative methodology to evaluate the impact of various fin geometries and 

perforation patterns on the thermal efficiency of heat sinks, aiming to enhance convective heat 

transfer and overall cooling efficiency. Four distinct heat sink configurations: Plain Rectangular 

Fins (PRF), Plain Hexagonal Fins (PHF), Hexagonal Fins with Rhombus Perforations (HFRP), 

and Hexagonal Fins with Hexagonal Perforations (HFHP), were investigated through numerical 

simulation under solar irradiance levels ranging from 500 to concentrated values around 2500 

W/m², with a fixed inlet air velocity of 0.3 m/s. The analysis centred on key performance 

indicators, including solar cell temperature, electrical conversion efficiency, and power output. 

The results reveal that at extreme irradiance conditions (2500 W/m²), the HFHP configuration 

achieved the most significant thermal improvement, reducing cell temperature by 20.93% 

relative to the reference PRF model, followed by 17.44% for HFRP and 7.67% for PHF. 

Furthermore, under standard irradiance (1000 W/m²), notable gains in electrical efficiency were 

observed, with increases of 0.48%, 0.43%, and 0.30% for HFHP, HFRP, and PHF, respectively, 

compared to the PRF design. These outcomes demonstrate the strong potential of the proposed 

design approach as a scalable and effective thermal management solution, offering meaningful 

advancements toward improved PV performance and next-generation cooling strategies in solar 

energy applications. 
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Abstract  
The main objective of this work is to analyze and evaluate the major risks associated with 
the Naphta stabilization section at the RA2K complex in Skikda, with a view to enhancing both 

energy efficiency and environmental protection. To achieve this, the HAZOP 
method was applied to identify potential accident scenarios, followed by the use of the Fault 
Tree Analysis (FTA) to analyze the causes and sequences leading to hazardous events. Scenario 

modeling was carried out using GRIF to estimate the probability of feared events, while 

ALOHA and MARPLOT to assess the severity of potential consequences. This integrated 

approach not only enabled the identification of critical points in the process and prioritization 

of risks using a risk matrix, but also highlighted how certain operational improvements and 

preventive measures can contribute to safer, more energy-efficient, and environmentally 

responsible refinery operations. 

Keywords: HAZOP, FTA, GRIF, ALOHA, MARPLOT, naphtha stabilization unit, RA2K. 
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ABSTRACT  

 

Droop control is one of the most common strategies used to improve the efficiencyofmicrogrids 

and to proper sharing of active power among inverters. It representsadecentralized control 

approach inspired by the droop characteristics of conventional synchronous generators. In 

droop control, the frequency and voltage are adjusted accordingto load demand and power 

balance in the network. The low of X/R ratio reduces the stabilityof microgrids and leads to 

inaccurate active power sharing, that traditional droopcontrol cannot resolve. This paper 

proposes an enhanced droop control method by incorporatingvirtual impedance into the 

conventional droop scheme to ensure both systemstabilityandaccurate active power sharing. 

The effect of different values of virtual impedanceisstudied. The effectiveness of the proposed 

approach is validated through simulationinMATLAB SIMULINK.  
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ABSTRACT 

This work is part of the application of molecular modelling methods, including the QSAR 

(Quantitative Structure-Activity Relationship) approach to a series of flavonoids with 

recognized biological properties. The main objective is to predict and explain the antioxidant 

activity of six model flavonoids: apigenin, myricetin, quercetin, kaempferol, catechin and 

daidzein, from their calculated molecular descriptors.The methodology adopted is based on the 

calculation of physical-chemical, topological and electronic descriptors using molecular 

modeling tools (such as ChemSketch, Avogadro and QSAR software like Dragon or PaDEL), 

followed by the development of QSAR models using multiple linear regression (MLR) and 

statistical validation (R 2, RMSE, Fisher and Student tests). Molecular structures were 

optimized using semi-empirical or DFT methods as required.The results show significant 

correlations between certain descriptors (logP, HOMO-LUMO, polar surface, etc.) and 

measured antioxidant activity (or relative activity). These correlations allow not only to better 

understand the underlying structural mechanisms, but also to anticipate the activity of new 

flavonoids by extrapolation.In conclusion, this study highlights the effectiveness of QSAR 

methods as a predictive tool in medicinal chemistry and paves the way for a rationalization of 

the design of new flavonoid-based antioxidants. Prospects for expanding the database and 

integrating machine-learning techniques are offered. 
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ABSTRACT 

Industrial wastewater from the fertiliser industry typically carries a substantial load of a 

complex mixture of contaminants that severely impact the surrounding environment. In the 

Annaba region, the Fertial complex is regarded as a principal contributor to the degradation of 

adjacent aquatic ecosystems. This study assesses both the quality of liquid effluents discharged 

by the complex and the factors influencing nutrient concentrations and organic pollution. The 

research findings revealed that multiple pollutants exceeded both national and international 

discharge standards. Employing statistical analyses to discern patterns among measured 

parameters, the study demonstrated significant interrelations between major pollutants, 

indicative of untreated effluent release. The evidence underscores that the discharge of 

untreated wastewater into receiving waters constitutes a serious environmental hazard. This 

investigation provides critical insights into effluent quality and highlights the imperative need 

for the development and implementation of advanced wastewater treatment systems to 

safeguard the environment. 

 

KEY WORDS:  

Industrial wastewater, Organic pollution, Aquatic nutrients, Fertial complex, Effluent quality, 
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Abstract : 

As a signatory to the UNFCCC, the Kyoto Protocol, and the Paris Agreement, Algeria 

has formally integrated climate action into its national policy. This communication 

provides a critical analysis of Algeria's climate journey by synthesizing its evolving 

reporting under the UNFCCC framework with its burgeoning national strategies for a 

green transition. 

The foundation of this analysis is Algeria's longitudinal greenhouse gas (GHG) 

inventory, culminating in the most recent 2023 submission, complemented by a series 

of National Communications and its first Biennial Update Report (BUR) in 2023 and 

first Biennial Transparency Report (BTR) in 2024. This trajectory of enhanced reporting 

demonstrates a growing institutional capacity and provides the data backbone for 

assessing progress. Against this backdrop, Algeria has pledged an ambitious conditional 

emission reduction of 7-22% by 2030 and a target of 27% renewable energy in its power 

mix by 2035. 

In response to these international commitments and global pressures like the EU's 

Carbon Border Adjustment Mechanism (CBAM), a suite of national strategies has been 

launched. These include the National Climate Plan, National Adaptation Plan, a robust 

Energy Transition Strategy targeting 15 GW of solar capacity by 2035, a national 

Hydrogen Strategy, and even sector-specific decarbonization plans from key players 

like Sonatrach. Simultaneously, Algerian companies are increasingly compelled to 

calculate their carbon footprint, signaling a nascent corporate engagement with carbon 

management. 

However, a critical gap persists between the scale of these ambitions and the current 

trajectory. This presentation will identify and analyze these implementation gaps, 

examining the technical, economic, and regulatory challenges that risk delaying the 

achievement of Algeria's 2030/2035 objectives. By juxtaposing the empirical data from 

the GHG inventories and national reports with the ambitious targets of its new climate 

and energy strategies, this analysis seeks to outline the concrete steps necessary to 

bridge this divide. The presentation will conclude by looking ahead to the upcoming 4th 

National Communication and 2nd BTR in 2026 as crucial milestones for measuring 

whether Algeria's actions are accelerating to match its ambitions, thereby truly aligning 

its economic development with the imperatives of the green transition. 
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ABSTRACT 

Control of fresh concrete is essential to improve the quality of hardened concrete, and 

consequently the safety of concrete structures. For this reason we will deal in this article with 

the possibility of controlling the cement from the fresh state to the hardened state automatically 

for 28 days or more by ultrasonic prism method specific to our NDT laboratory. This method 

is based on the prismatic shape of the samples under test, and on the possibility of measuring 

automatically both the longitudinal and transverse wave. The speeds of these latter types of 

waves are the basis for calculating the different characteristics of the concrete or cement under 

test. In this work we will measure different characteristics of some samples of different 

water/cement ratio using an automatic measuring chain for 28 days, and treated it with labwiew 

soft. This automatic system can measure signal, calculate time of flight, and can analysed the 

signal in the same chain with differences methods (fft, filtrage …). At the end we discuss the 

results and compare it with those published. 

 

KEY WORDS 

Prism method; fresh concrete; hardened concrete; water/cement ratio; automatic 
measuring chain. 
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ABSTRACT 

The petrochemical industry, particularly the process of liquefying natural gas (LNG), 

generates various gases, one of the most common being pentane. While pentane is widely used 

in industrial applications, its volatility poses significant environmental and safety risks. These 

include potential hazards such as air pollution, explosions, and fires, which can have devastating 

effects on both the environment and human safety. To address these risks, this study proposes 

the use of macrocyclic compounds, such as β-CD, γ-CD (cyclodextrins) and Q7, Q8 

(cucurbiturils), as supramolecular hosts to trap and control pentane. Advanced molecular 

modeling techniques, including DFT and semi-empirical PM7 methods, were employed to 

investigate the effectiveness of these hosts in confining 3-pentane. The goal is to minimize the 

dangers associated with volatile hydrocarbons by examining their confinement in industrial 

environments. The results show that cucurbiturils, particularly cucurbit[8]uril, are the most 

effective in trapping 3-pentane, offering superior thermal and chemical stability with highly 

negative complexation energies. In contrast, cyclodextrins, while exhibiting some affinity for 

3-pentane, are less effective due to their structural constraints. These supramolecular complexes 

prove promising for managing industrial gas leaks by allowing precise control over the 

inclusion and release of volatile hydrocarbons. The findings of this study pave the way for the 

use of supramolecular strategies as innovative and effective solutions for managing the risks 

associated with volatile hydrocarbons in industrial environments. 

KEY WORDS  

Pentane, Petrochemical products; environmental pollution, Cyclodextrin, Cucurbiturils 
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ABSTRACT 

Actuality Supercapacitors are one of systems which can decries the future energy crisis and 

reduce pollution, they areelectronic devices which are used to store extremely large amounts 

of electrical charge. They are also known as double-layer capacitors or ultracapacitors. Instead 

of using a conventional dielectric, supercapacitors use two mechanisms to store electrical 

energy: double-layer capacitance and pseudocapacitance. the first is electrostatic in origin, 

while pseudocapacitance is electrochemical, which means that supercapacitors combine the 

workings of normal capacitors with the workings of an ordinary battery.Supercapacitors are 

polar devices, meaning they have to be connected to the circuit the right way, just like 

electrolyte capacitors. The electrical properties of these devices, especially their fast charge 

and discharge times, are very interesting for some applications, where supercapacitors may 

completely replace batteries. 

     To improve these system characteristics, we need an effective system to achieve an 

important solution to one of main problems in today’s world, So Graphene-type materials are 

now very important material in Technology because to their important physico-chemical. In 

this context, we synthesis by a simple and cost-effective method a nanomaterials-based 

hydroxides / Few Layers Graphene for using as electro-active materials in super capacitors 

for energy storage. 

KEY WORDS: In-situ Growth;Supercapacitors; nanocomposites; Energy storage; 

Hydrothermal method;electro-active materials. 
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ABSTRACT  

In the face of the excessive exhaustion of natural resources, industrial development and the 

amounting issues caused by global warming, environmental issues have become a major 

concern. As one of the major resources consumer, the construction sector has been urged to 

reduce its consumption of both energy and raw materials. Both worldwide and in Algeria, 

biomaterials have gain attention as eco-friendly and renewable insulation materials that can 

possibly reduce the carbon footprint of construction and address global environmental 

challenges. Within this perspective, four types of biomaterials (Alfa, eucalyptus bark, date palm 

tree bark and leaf sheathes) were investigated. One of the key factors for choosing these 

materials is the abundant availability in the region of Maghreb and adaptability to its arid and 

semi-arid climates. Despite the numerous advantages, the research of these materials remains 

somewhat scarce. Several laboratory tests were conducted to evaluate their morphological and 

thermophysical properties. These tests included surface morphology analysis using a scanning 

electron microscope (SEM) to assess structural texture, water content determination to evaluate 

hygroscopic behavior, absolute density measurements to establish correlations between density, 

thermal and mechanical performances, and finally thermogravimetric analysis (TGA) to 

investigate thermal stability under variable temperatures. The SEM observations revealed that 

all four materials possess a naturally rough surface texture with visible pores, which suggest a 

good adhesion within a composite matrix and low thermal conductivity. The water content of 

these materials was within the acceptable range of 5–9%, without risking fungal growth or 

degradation. The absolute densities revealed that the materials could be considered as 

lightweight, which has both advantages and limitations. Moreover, the TGA indicated good 

thermal stability, since the onset of decomposition occurred at approximately 300 °C, which is 

higher than typical for building applications. These results highlight the potential of these 

biomaterials as sustainable reinforcements in composite materials for building construction. 

Nevertheless, further investigations should include mechanical testing, thermal conductivity 

measurements, and physicochemical characterization to confirm the reliability, safety, and 

overall applicability of these materials in buildings.  

KEY WORDS : Alfa, Date palm tree, Eucalyptus, Energy efficiency, Biocomposites. 
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ABSTRACT 

The development of efficient and sustainable nanocatalysts that are easily separable is crucial 

for advancing wastewater treatment technologies. This work presents a facile and scalable sol-

gel synthesis of magnetite (Fe₃O₄) nanocomposites, designed to leverage their intrinsic 

magnetic properties for simple catalyst recovery. The synthesized materials were 

comprehensively characterized using X-ray diffraction (XRD), scanning electron microscopy 

(SEM), and energy-dispersive X-ray spectroscopy (EDX), confirming the successful formation 

of the crystalline Fe₃O₄ spinel structure. The photocatalytic performance was evaluated through 

the degradation of Rhodamine B under UV light. The effects of key operational parameters—

catalyst mass, solution pH, and initial dye concentration—were systematically investigated 

to determine optimal reaction conditions. The nanocomposites demonstrated exceptional 

catalytic efficiency, achieving over [100%] degradation under optimized conditions [30mg of 

catalyst mass, load of ppm and a pH over 2.36]. A pivotal advantage of this material is 

its excellent magnetic separability, enabling rapid and complete recovery from the aqueous 

solution within seconds using an external magnet. Reusability tests confirmed the 

catalyst's robust stability, with no significant loss of performance after [35 min]. The 

combination of high efficiency under tunable conditions, excellent stability, and facile magnetic 

recovery positions, these Fe₃O₄ nanocomposites as a highly promising and practical 

solution for next-generation wastewater treatment. 

 

KEYWORDS : Fe₃O₄ Nanocomposites ; Magnetite Nanocatalysts; Sol-Gel Synthesis ; 

Photocatalysis, wastewater treatment. 
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ABSTRACT 

L'objectif principal de cette recherche est d'évaluer le degré de contamination des eaux de 

surface adjacentes à la zone minière abandonnée de Boudoukha, dans le nord-est de l'Algérie. 

Dans cette étude, une évaluation complète des paramètres physico-chimiques a été réalisée, 

comprenant les mesures du pH, de la conductivité électrique (CE), des matières dissoutes totales 

(MDT), de l'oxygène dissous (OD), de la dureté totale (DT), du calcium (Ca2+), du magnésium 

(Mg2+), des matières en suspension, du nitrite d'azote (NO2-), du nitrate (NO3-), du sulfate 

(SO42-), de la demande chimique en oxygène (DCO), du carbone organique total (COT) et du 

carbone inorganique (CI). Par ailleurs, les éléments traces métalliques (Pb, Zn, Cu, Cd, Fe et 

Cr) ont été analysés à l'aide de techniques analytiques avancées afin d'évaluer leurs 

concentrations et leurs impacts potentiels. L'étude a été menée sur 11 échantillons prélevés 

durant les périodes humide et de sèche afin de saisir les variations saisonnières de la qualité de 

l'eau.  

Les indices de contamination (OIP, IC, IMC et ITC) ont révélé que la qualité de l’eau variait 

de polluée à très polluée, avec des différences saisonnières marquées : durant la saison des 

pluies, la qualité de l’eau variait de non contaminée à fortement contaminée, principalement 

par le fer et le cadmium ; durant la saison sèche, la contamination allait de modérée à forte, 

avec des niveaux significatifs de pollution au plomb, fer, cadmium et chrome. Ces résultats 

soulignent une dégradation progressive préoccupante influencée par les activités minières dans 

la région. 

 

MOTS CLES : Pollution, mines abandonnées, eaux de surface, qualité. 
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ABSTRACT 

This study examines the effects of the depuration phase on glycogen levels in Mytilus 

galloprovincialis (Mollusca, Bivalvia), a widely recognized bioindicator of pollution. 

Conducted under controlled laboratory conditions, we compared mussels collected from Sidi 

Salem, a site heavily impacted by various pollutants, with those exposed to water from El 

Henaya, a site with comparatively lower pollution levels. 

Our results demonstrate a dynamic shift in glycogen content, with an initial decrease during the 

depuration phase, followed by an increase in depurated mussels when compared to non-

depurated individuals. This metabolic shift is influenced by both the phase and duration of 

depuration. The final increase in glycogen content suggests that Mytilus galloprovincialis 

activates internal detoxification mechanisms in response to chemical stress, aiding in the 

elimination of accumulated toxins. This adaptive metabolic response underscores the potential 

of the depuration process as an effective strategy for mitigating pollution-induced stress in 

bivalves exposed to environmental contaminants 

 

KEY WORDS :Depuration; glycogen content; Mytilus galloprovincialis ; chemical stress ; 

bioindicators, detoxification. 
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ABSTRACT 

Aujourd’hui les entreprises  sont confrontées à une multitude de défis environnementaux, allant 

de la pollution des sols, de l'air et de l'eau à l'épuisement des ressources naturelles et aux 

émissions de gaz à effet de serre. Elles sont confrontées aussi aux exigences  des normes et des 

référentiels de plus en plus sévères visant l’atténuation des effets du changement climatique et 

la préservation de  l’environnement. L'objectif principal de cette étude est d'évaluer la 

conformité du système de management environnemental par rapport aux exigences de la norme 

ISO 14001:2015 au niveau  du  In  Salah Gas en Algérie. In Salah Gas  est une association des 

trois compagnies pétro-gazières : SONATRACH (Algérie), ENI (Italie)  et EQUINOR 

(Norvège). La méthodologie  du travail s’est basée sur l’observation et l’interview  avec les 

principaux acteurs de chaque direction  au niveau du complexe afin de connaitre les conditions 

de mise en œuvre et du suivi du SME. De plus, l’audit du système de management 

environnemental a été utilisé  pour définir le taux de conformité du système par rapport aux 

exigences de la norme ISO 14001 :2015. Les résultats obtenus démontrent  quele projet est 

hautement conforme (Taux de conformité = 78,29%) aux exigences de la norme ISO 14001. 

Les taux de la non-conformité, estimée à 11% peut être considérée comme une opportunité pour 

une amélioration future.  

 

KEY WORDS : SME;ISO 14001; Conformité,; Audit;In  Salah Gas; 
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Abstract  

 

De nombreuses industries utilisent et rejettent beaucoup de métaux lourds, ce qui en fait 

unemenace réelle pour l’environnement.Malheureusement, les méthodes d'analyses 

classiquesexistantes présentent beaucoup de limites. C’est pourquoi, cette étude a mis l’accent 

sur l'utilisation pour la première fois d'une nouvelle électrode en pâte de carbone basée sur une 

poudre de graphite crayon modifiée par le polyaniline (PANI) et les nanoparticules d'oxyde de 

cuivre synthétisées par une méthode verte en utilisant un extrait de Ficus elastica comme 

capteur pour la détection des métaux lourds Cd2+, Pb2+ . L'électrode élaborée a été caractérisée 

par plusieurs méthodes. Le comportement électrochimique du capteur a été évalué à l'aide des 

techniques de voltampérométrie cyclique (VC) et de spectroscopie d'impédance 

électrochimique (SIE). D'après les résultats de la voltampérométrie cyclique et de la 

voltampérométrie à ondes carrées (SWV), le capteur CuONPs/PANI-CPE est capable de 

déterminer de très faibles concentrations de Cd2+, Pb2+, que ce soit dans une solution 

monométallique ou multimétallique, avec une grande sensibilité. En outre, la détection 

simultanée du Cd2+, Pb2+  sur CuONPs/PANI-CPE a permis d'atteindre des limites de détection 

très basses (0,11 ; 0,16 μgL-1, respectivement). De plus, le capteur conçu a fait preuve d'une 

bonne sélectivité, reproductibilité et stabilité. De plus, les CuONPs/PANI-CPE nous ont permis 

de déterminer avec une grande précision les traces de Cd2+, Pb2+ dans les matrices 

environnementales. 

 

Mots-clés : Capteur, métaux lourds, PANI, les nanoparticules, SWV, VC. 
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ABSTRACT 

The environment is a valuable and delicate system that must be safeguardedas much as possible. 

However, it faces growing threats from the extensive use of chemical pesticides, which, despite 

their effectiveness in pest control, pose serious risks to ecosystems and human health. In this 

regard, plant-derived essential oils represent a promising and environmentally sustainable 

alternative, acting as natural toxic or repellent agents against pests while exhibiting low toxicity 

to humans and minimal ecological impact. The present study examines the toxic effects of 

essential oils extracted from the medicinal plant Artemisia herba-alba (white wormwood) 

against the terrestrial snail Cornu aspersum, an agricultural pest species.Toxicological tests 

showed that snail mortality increased with rising doses, demonstrating a clear positive 

correlation between dose and mortality rate. The median lethal dose (LD₅₀), calculated from the 

regression of mortality versus dose, was approximately 195 mg/kg.These results indicate that 

A. herba-alba essential oil has a significant toxic effect on C. aspersum. Therefore, it could 

serve as a basis for developing biological control products that provide an eco-friendly 

alternative to synthetic pesticides, whose excessive use continues to endanger the environment. 

Such approaches support sustainable pest management and contribute to environmental 

preservation. 
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ABSTRACT 

L’extraction ciblée et la caractérisation des constituants bioactifs des plantes sont essentielles 

pour optimiser les applications thérapeutiques à base de produits naturels. Dans cette étude, 

l’influence de la technique d’extraction sur la composition phytochimique et la bioactivité des 

extraits de cônes de Cupressus sempervirens a été examinée en utilisant deux méthodes : la 

macération méthanolique et l’extraction assistée par ultrasons. Les deux extraits ont été évalués 

pour leur teneur totale en composés phénoliques, flavonoïdes et glucidiques. L’analyse GC-MS 

a permis un profilage complet de la fraction lipidique, révélant des composés majeurs tels que 

le méthyl oléate (20,66 %), le méthyl linoléate (16,57 %) et le δ-3-carène (14,59 %). 

Les activités antioxydantes ont été évaluées à l’aide des tests DPPH, ABTS et du pouvoir 

réducteur, tandis que le potentiel antibactérien a été testé contre Bacillus cereus, Staphylococcus 

aureus et Klebsiella pneumoniae. L’extrait méthanolique a montré des niveaux 

significativement plus élevés de métabolites bioactifs ainsi que des propriétés antioxydantes 

supérieures (IC₅₀ DPPH = 162,89 µg/mL ; IC₅₀ ABTS = 62,47 µg/mL ; A₀.₅ = 98,08 µg/mL), 

en plus d’une meilleure efficacité antibactérienne contre toutes les souches testées. 

Ces résultats soulignent le rôle déterminant de la méthode d’extraction dans la composition 

phytochimique et les propriétés fonctionnelles de C. sempervirens, et confirment son potentiel 

en tant que source prometteuse d’agents antioxydants et antimicrobiens naturels. 

 

KEY WORDS 

Activité antibactérienne, Activité antioxydante, Cupressus sempervirens, Profil phytochimique 
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Abstract 

 This study evaluates an environmentally friendly radical oxidation system for the 

removal of a persistent cationic dye from water, using discarded iron materials as the catalytic 

source. Operational parameters such as oxidant dose, initial pH, temperature, starting dye 

concentration, and the presence of common inorganic ions and surfactants are systematically 

examined. Under mildly acidic conditions, the process achieves rapid and nearly complete 

discoloration, illustrating the strong oxidative potential of the in situ-generated reactive 

species. Using waste iron as a catalyst limits sludge production, lowers reagent cost, and 

valorizes an industrial residue, which improves the overall sustainability and scalability of 

the treatment for textile and similar colored effluents. 

Keywords: waste iron catalyst, cationic dye, textile dye removal, advanced oxidation 

process, wastewater treatment, sustainable technology 
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Abstract 

This study presents the development and application of an optical-3DCFD model to analyze the 

thermal performance of a parabolic trough collector (PTC) integrated with phase change 

materials (PCMs) for thermal energy storage and heat transfer enhancement. The receiver tubes, 

designed in elliptical configurations (0° and 90°), were modeled to assess their effects on heat 

transfer fluid (HTF) temperature, PCM melting behavior, and overall thermal efficiency. The 

results indicate that the Elliptic-0° tube configuration achieved a higher HTF outlet temperature 

of 170.85°C, which is 6% greater than the 161.21°C observed for the Elliptic-90° configuration. 

The PCM liquid fraction reached 79.75% for the Elliptic-0° tube and 80.18% for the Elliptic-

90° tube, with a minimal 0.5% difference, confirming comparable and efficient melting 

performance. In terms of thermal efficiency, the Elliptic-0° configuration outperformed the 

Elliptic-90° with an efficiency of 73.5%, representing a 12% improvement over the 65.6% of 

the latter. These findings suggest that horizontally aligned elliptical tubes improve solar flux 

absorption, heat transfer uniformity, and overall system stability. The integration of PCMs with 

optimized receiver geometries enhances energy utilization, efficiency, and the reliability of 

solar thermal systems. 

Keywords: parabolic trough collector ;Thermal energy storage ; Phase change materials; Heat 

Transfer Fluid; Elliptic Receiver Tube; Thermal efficiency. 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:n.abdelaziz.mec@lagh-univ.dz


1stInternational Conference on Renewable Energies, Environment and Engineering Applications 

 (ICREEEA’2025) 

 
 

100 
 

THERMAL TRANSFER STUDY OF A NON-NEWTONIAN 

NANOFLUID BEHAVIOR IN A MICRODUCT 

 
K. Azri1, M Mecili2 ,El Mezaache3 

1. Department of Material Sciences, Faculty of Sciences, University of Skikda, Skikda 21000, Algeria. 

2. Department of Process Engineering Faculty of Science and Technology, Univ de Constantine, Algeria. 

3. Research Laboratory on Physico-Chemistry of Surfaces and Interfaces, Univ de Skikda, Skikda 21000, 

Algeria. 

 
 

 

ABSTRACT 

This work presents a study of the forced convection of a non-Newtonian fluid of the Oswald-

Dewaele type flowing in a circular micro-duct. We assume that the temperature at the inlet of 

the pipe is constant, viscous dissipation and axial conduction are taken into account, the regime 

is laminar, stationary and the speed profile is completely established. Thus, the transport 

equations are reduced to the energy equation alone since the speed profile is directly 

determined. The latter is numerically solved by the finite element method, based on an implicit 

scheme using centered differences. The temperature field, the average fluid temperature, the 

local Nusselt number and the average Nusselt number are determined for isothermal and isoflux 

conditions. The numerical results obtained show that the local and mean Nusselt numbers 

decrease with the increase of the axial position regardless of the structure index and boundary 

conditions. The local, average, asymptotic Nusselt numbers are more significant for fluids with 

a low structure index (three types of fluids are considered: pseudoplastic fluid n=0.5, Newtonian 

fluid n=1, dilatant fluid n =1.5). The amplitude of the mean Nusselt number is greater than that 

of the local Nusselt number regardless of the fluid structure index and the values of the 

dimensionless axial position. 

 

KEY WORDS  

Microconduction, Forced convection, Viscous dissipation, Axial conduction, non-Newtonian 

fluid, Nanofluid, finite volume (finite element). 
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ABSTRACT 

The study of viscoelastic nanofluids is of significant relevance in various engineering and 

scientific domains particularly in polymer processing, diagnostic technologies, and solar energy 

systems due to their enhanced thermal conductivity and convective heat transfercharacteristics. 

These fluids are increasingly employed to improve heat transfer efficiency incompact systems 

such as heat exchangers and microchannel heat sinks, which are integral components in 

electronics cooling, polymer manufacturing, and microfluidic applications. The viscoelastic 

nature of such nanofluids causes their flow behavior to deviate markedly from that of 

conventional Newtonian fluids, necessitating the adoption of third-grade fluid models to 

accurately capture their complex dynamics. Of particular interest is the behavior of viscoelastic 

nanofluids confined between two parallel plates, a configuration frequently encountered in 

industrial and microfluidic devices. In the present investigation, the flow and heat transfer 

characteristics of a third-grade viscoelastic nanofluid within a rectangular channel are analyzed, 

taking into account the influences of magnetohydrodynamics (MHD) and thermal radiation. 

The objective is to achieve a deeper understanding of fluid behavior under complex physical 

conditions by examining the interactions among viscoelasticity, nanofluid properties, magnetic 

field effects, and radiative heat transfer. A mathematical model based on third-grade fluid 

theory is developed to simulate the system, focusing on fully developed hydrodynamic and 

thermal flow regimes within the rectangular channel. The results indicate that the thermal and 

dynamic responses of the viscoelastic nanofluid are significantly affected by several 

dimensionless parameters, including the magnetic field strength, viscosity ratio, thermal 

radiation parameter, gravitational effects, and the Brinkman number. These findings provide 

valuable insights and a practical framework for optimizing thermal management systems, such 

as advanced heat exchangers, in both industrial and biomedical applications. 
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Non-Newtonian fluid ; viscoelastic fluid ; third-grade fluid ; rectangular channel; Heat transfer 
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ABSTRACT 
This paper presents a comparative study between classical Field-Oriented Control (FOC) and 
Model Predictive Control (MPC) applied to a doubly fed induction generator (DFIG) used in 
variable speed wind energy conversion systems. The objective is to evaluate both control 
strategies in terms of dynamic performance, robustness and power quality under realistic and 
variable wind profiles. 

In the conventional FOC, decoupled control of active and reactive power is achieved through 
PI regulators applied to the dq-axis rotor currents. Although this approach is well established 
and simple to implement, it exhibits slower dynamic response and reduced robustness against 
parameter variations. Conversely, MPC predicts system behavior over a short horizon and 
directly selects the optimal rotor voltage vector that minimizes a quadratic cost function 
subject to converter constraints. 

Simulation results obtained under MATLAB/Simulink confirm that MPC provides faster 
transient response, lower steady state error and improved voltage and current waveforms 
compared to FOC, making it a promising strategy for high performance wind turbine 
applications. 

 
KEY WORDS 

Wind Turbine; Doubly Fed Induction Generator; Field Oriented Control; Model Predictive 
Control. 
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ABSTRACT  

Advancing next-generation solar technologies relies heavily on discovering materials that 

combine strong light absorption with efficient charge transport. Quaternary chalcogenides have 

recently attracted increasing attention as potential candidates for high-performance solar 

absorbers owing to their tunable bandgaps and abundant, non-toxic constituents. In this work, 

a photovoltaic structure based on Cu2MnSnS4 is theoretically designed and analyzed through 

detailed simulations using the wxAMPS-1D simulator. The study focuses on enhancing carrier 

extraction by tailoring the electron and hole transport layers. Simulation outcomes demonstrate 

that selecting SnS₂ for the ETL and CZTS for the HTL enables superior band alignment and 

minimizes interfacial recombination losses. Further optimization involving the adjustment of 

layer thicknesses, doping profiles, defect levels, operating temperature, and contact barrier 

potentials results in a remarkable efficiency improvement. KEY WORDS (3 to 6 key words) 

Cu2MnSnS4; Solar cells ; Numerical analysis; ETL; HTL 
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Abstract  
The population of Algeria is projected to reach around 16 million by 2050, which will 

significantly increase the demand for food and agricultural products. Agriculture in Algeria 

faces significant challenges, especially in reclaimed, desert, and remote areas where water and 

irrigation are critical issues for improving crop productivity. Agriculture contributes 12% to the 

national GDP, and many farmers in these regions rely on efficient irrigation systems to ensure 

proper water use and enhance crop yields. In this context, smart agriculture technologies have 

become essential to address these challenges. This study aims to design and implement a hybrid 

irrigation control system using smart agriculture technologies, by employing microcontroller 

platforms such as Arduino, Raspberry Pi, and ESP32, along with environmental sensors to 

measure soil moisture and temperature. The system will focus on improving irrigation 

efficiency, reducing water waste, and enhancing crop productivity. Additionally, the system 

will allow farmers to control and monitor it remotely using wireless communication 

technologies like GSM to send alerts via SMS. Systems Used: Arduino is the traditional choice 

for small-scale projects that require simple control systems. It is mainly used for measuring soil 

moisture and temperature to control irrigation systems automatically. It is known for its ease of 

use and availability of various sensors and tutorials. Raspberry Pi offers greater computational 

power compared to Arduino. It can be used to develop more complex systems, such as 

managing and analysing data in real-time and running smart applications like artificial 

intelligence and big data analysis. Raspberry Pi excels in projects that require internet 

connectivity or complex wireless networks. 

ESP32 is an ideal choice for projects that require efficient wireless communication such as WiFi 

or Bluetooth, while keeping costs lower than Raspberry Pi. It is capable of easy internet 

connectivity, allowing for remote data management and monitoring via the internet. The hybrid 

system provides numerous benefits for farmers in dry, semi-dry, desert, and remote regions. By 

integrating irrigation control technologies using Arduino, Raspberry Pi, or ESP32, water waste 

can be reduced, and irrigation efficiency can be significantly improved. The system also enables 

farmers to remotely monitor and make informed decisions based on real-time data, thus 

enhancing agricultural productivity and ensuring food security. This study emphasizes the 

importance of integrating smart control and communication technologies into agriculture to 

optimize the use of natural resources. The proposed system provides a practical step toward 

digital transformation in agriculture, contributing to reduced manual labor. By developing and 

utilizing technologies like Arduino, Raspberry Pi, and ESP32, farmers can improve crop quality 

and water conservation effectively. In the future, this system can be expanded to include more 

advanced applications, such as artificial intelligence and the Internet of Things (IoT), enhancing 

performance and achieving sustainable agriculture. 
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ABSTRACT 

Porous silicon (PSi) is a promising material for optoelectronics, yet a comprehensive 

understanding of its temperature-dependent photoluminescence (PL) is crucial for device 

applications. This study investigates the luminescence properties of PSi films, fabricated 

electrochemically from n-type silicon, using temperature-dependent PL spectroscopy from 10 

K to 300 K. We observe two distinct emission peaks at 663 nm and 818 nm. The broad peak at 

663 nm is attributed to surface-state-related recombination. Analysis of the PL intensity 

evolution reveals two distinct nonradiative recombination regimes. In the low-temperature 

range (10–80°K), thermal quenching is dominated by the influence of surface states. In contrast, 

from 80°K to 300°K, the quenching behavior is governed by the thermal escape of carriers. 

These findings elucidate the dominant recombination mechanisms in PSi and are critical for 

optimizing its performance in optoelectronic devices. 
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ABSTRACT 

Ce travail évalue l'impact de scénarios de rénovation sur la performance énergétique et le 

confort thermique d'un bâtiment résidentiel collectif standard en Algérie. L'étude comparative 

est menée via une simulation sur un modèle de logement répandu, soumis à deux contextes 

climatiques : Béjaia (méditerranéen) et Béchar (aride). 

Les résultats démontrent qu'une approche intégrée, associant plusieurs techniques de 

rénovation, conduit à des performances optimisées. Les simulations révèlent une diminution 

des besoins énergétiques de 75% et une augmentation du temps d'inconfort évité de 42% à 

Béjaia. Pour le site de Béchar, les réductions sont de 63% sur le plan énergétique et 

de 30% pour l'amélioration du confort. 

Cette analyse comparative souligne non seulement l'efficacité des solutions proposées, mais 

aussi la variation de leur rendement selon le climat, offrant ainsi des perspectives concrètes 

pour une stratégie nationale de rénovation énergétique adaptée aux spécificités régionales. 
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ABSTRACT 

This study focuses on the aerodynamic modeling of a Darrieus-type vertical axis wind turbine 

rotor, aiming to calculate aerodynamic forces on the blades, determine optimal parameters, and 

estimate maximum extractable power. The complexity arises from the three-dimensional 

airflow induced by the rotor’s rotation. Two approaches are employed: (i) aerodynamic analysis 

of symmetric and asymmetric blade profiles (NACA0012, NACA0018, NACA4418) and (ii) a 

combination of axial momentum theory and blade element theory to account for rotational 

airflow components. A MATLAB code was developed to solve equations for aerodynamic 

forces and torque, while the Qblade software, utilizing the double multiple streamtube method, 

facilitated convergence for various aerodynamic profiles. Key parameters such as angle of 

attack, relative velocity, lift and drag coefficients, and power coefficient were analyzed. Results 

show that the NACA4418 profile exhibits the highest aerodynamic efficiency, though its 

optimal angle of attack is lower than that of NACA0012 and NACA0018. For low tip-speed 

ratios, Darrieus-3 configuration yields higher power coefficients, torque, and power, while 

Darrieus-1 performs better at higher tip-speed ratios, achieving a maximum power coefficient 

of 0.52. The study also includes rotor sizing for a 5-kW output at a wind speed of 7 m/s in the 

Adrar region, with numerical simulations providing insights into monthly power production 

and energy output. 
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ABSTRACT 

Phase change materials (PCMs) have gained popularity as high-performance materials in 

various applications due to their excellent properties, including low viscosity, low melting 

temperature, and strong wettability on surfaces. One of the key challenges faced by energy 

storage systems such as Li-ion batteries is effective cooling. This study investigates four 

different thermal management strategies: a bare battery, a battery with fins, a battery with 

PCMs, and a hybrid system combining both PCMs and fins, evaluated at different discharge 

rates. The results demonstrate that both fins and PCMs individually provide significant 

temperature reductions. Fins primarily enhance convective heat transfer, while PCMs absorb 

large amounts of latent heat during their phase change. The bare battery experienced high 

temperatures during operation. Using fins alone notably lowered these temperatures. 

Incorporating PCMs alone also led to substantial cooling effects. The hybrid PCM-fin system 

was the most effective, maintaining battery surface temperatures at safer levels even during 

prolonged operation. Additionally, the research highlights the crucial influence of the 

convective heat transfer coefficient and ambient temperature on overall system performance 

and PCM melting behavior. Among the designs tested, a configuration with four fins combined 

with PCM offered an optimal balance between thermal management efficiency and factors like 

weight and complexity. This work provides valuable insights for developing efficient, reliable 

thermal management solutions to enhance the safety, performance, and lifespan of Li-ion 

batteries in demanding applications such as electric vehicles and large-scale energy storage. 

KEY WORDS  

Lithium-ion battery thermal management; Phase change material (PCM); Heat dissipation Fins; 

CFD Numerical modeling. 
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ABSTRACT  

The integration of photovoltaic (PV) systems in standalone applications requires reliable energy 

storage solutions to overcome the intermittency of solar radiation and ensure continuous power 

supply. Conventional battery-based storage, although widely used, suffers from reduced 

lifetime under deep discharge cycles and high current peaks. To address these challenges, this 

work investigates the modeling, simulation, and performance analysis of a hybrid energy 

storage system (HESS) combining lithium-ion batteries and supercapacitors. The proposed 

system is implemented and tested under MATLAB/Simulink environment. The battery is 

modeled using the classical equivalent circuit approach considering state of charge (SOC) 

dynamics, while the supercapacitor is represented by an equivalent RC model capturing its fast 

response capability. Simulation results demonstrate that the hybrid configuration effectively 

absorbs current peaks, reduces thermal and cycling stress on the battery, and enhances the 

overall system stability. Comparative analysis between battery-only, supercapacitor-only, and 

hybrid storage configurations confirms that the hybrid approach provides improved efficiency, 

extended battery lifespan, and better energy management. These findings highlight the potential 

of battery-supercapacitor hybrid storage as a promising solution for standalone PV applications 

in remote and off-grid areas. 

 

KEY WORDS Photovoltaic system; Hybrid energy storage; Lithium-ion battery; 

Supercapacitor; MATLAB/Simulink; Standalone PV. 
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ABSTRACT 

This paper investigates energy optimization of a binary distillation column (Column A for 

benzene Toluene separation with 100 theoretical Plates ) by tuning decentralized controllers 

using Particle Swarm Optimization (PSO). Unlike conventional tuning that targets composition 

control, the proposed approach uses the top and bottom stage temperatures (T_top, T_bottom) 

as the principal controlled variables and incorporates explicit energy balances for the condenser 

and reboiler. An offline PSO algorithm minimizes a composite objective combining tracking 

performance (temperatures and derived product purities) and integrated thermal duty (Q_cond 

+ Q_reb) measured in kJ/s. the results show that PSO tuning reduces integrated energy 

consumption while preserving product specifications. 

 

KEY WORDS  

Particle Swarm Optimization; Distillation column; Energy optimization; Reboiler duty, 

condenser duty. 
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ABSTRACT 

First-principles calculations based on Density Functional Theory (DFT) were employed to 

investigate the structural, electronic, and optical properties of rock-salt structured PbTe, PbSe, 

BaTe, BaSe semiconductors and their quaternary alloy Pb1-xBaxSeyTe1-y. The simulations were 

conducted using the non-relativistic Full-Potential Linearized Augmented Plane Wave (FP-

LAPW) method, with the exchange-correlation potential treated via the Generalized Gradient 

Approximation (GGA) of Perdew–Burke–Ernzerhof (PBE). The results reveal that the Pb1-

xBaxSeyTe1-y alloy exhibits a direct band gap, which increases with higher concentrations of 

barium and selenium. These findings highlight the tunability of electronic properties through 

compositional engineering, offering promising avenues for the design of quantum materials 

with tailored optoelectronic characteristics. 
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ABSTRACT  

Nanostructured alumina (Al₂O₃) coatings are widely used for the protection of materials 

exposed to extreme environments. This material is characterized by its high hardness, excellent 

wear resistance, chemical stability, and good thermal performance, making it a preferred 

coating for the reinforcement of metallic substrates and the improvement of their service life. 

Nanoceramic alumina (Al₂O₃) coatings were deposited onto an A37 steel substrate using the 

Atmospheric Plasma Spraying (APS) technique. This process involves injecting alumina 

powder into a high-temperature plasma flame (approximately 12 000 °C), where the particles 

are partially melted before being projected at high velocity onto the substrate surface. The 

thickness of the coatings was controlled by varying the number of torch passes during 

deposition, thus allowing the production of coatings with different thicknesses. The structural 

analysis of the coatings was carried out by X-ray diffraction (XRD) combined with the Rietveld 

refinement method in order to identify and quantify the crystalline phases present. The results 

revealed the formation of a composite structure consisting of nanocrystalline γ-Al₂O₃ embedded 

in an amorphous matrix. The size of the crystallites within the alumina phases shift within the 

nanometric range.The increase in coating thickness leads to a significant decrease in the relative 

proportion of the γ-Al2O3 phase, accompanied by a progressive amorphization of the 

crystalline structure, thus highlighting the critical influence of thickness on phase composition.  

 

KEY WORDS: Nanostructured alumina, X-ray diffraction, amorphous, Rietveld refinement 

method. 
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ABSTRACT 

Convection heat transfer in microchannels plays a crucial role in a wide range of industrial 

applications, including biomedical diagnostics, biochemical processing, 

microelectromechanical systems (MEMS), cryogenics, thermal management of electronic 

devices, chemical separation processes, aerospace engineering, vacuum technology, 

accelerometer-based flow sensors, micro nozzles, and micro valves, among others. 

Microchannels constitute the core components of microfluidic systems and are generally 

defined as channels with characteristic dimensions ranging from 1 μm to 1 mm. In practical 

applications, the characteristic dimensions typically fall within the range of approximately 10–

200 μm. In the present study, an analytical investigation is conducted on slip flow and heat 

transfer in a parallel-plate microchannel, considering the effects of viscous dissipation and 

rarefaction. The second-order Karniadakis slip flow model is employed. The gas flow is 

assumed to be single-phase, laminar, two-dimensional, incompressible, and fully developed 

both hydrodynamically and thermally. The analysis is carried out under constant wall heat flux 

boundary conditions. The influence of the Knudsen number (Kn) and Brinkman number (Br) 

on the fully developed Nusselt number is examined and discussed. It is found that, due to the 

temperature jump effect, rarefaction leads to a reduction in heat transfer for both first and 

second-order slip models. The heat transfer rate is governed by the competing influences of slip 

velocity and temperature jump, which exert opposite effects on the overall heat transfer. For  

Br> 0, the second-order Karniadakis slip model underestimates the fully developed Nusselt 

number compared to the first-order slip model, whereas for Br< 0, the opposite trend is 

observed. 
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ABSTRACT 

This article deals with improving the quality of the electrical energy supplied by the grid, given 

that the energy produced by photovoltaic power plants is direct current and must therefore be 

converted to alternating current using inverters. Inverters not only transform direct current (DC) 

into alternating current (AC), they also harness the power delivered. That's why we're interested 

in how this converter works, as it is the key element in connecting a photovoltaic system to the 

grid. The aim of this article is to present a comparative study between a two-level in verter with 

filter and a three-level inverter and to prove that the three-level in verter improves power quality 

better than a two-level inverter with filter by cal culating the Distortion Harmonic Rate in 

voltage and current for each case. 

 

KEY WORDS  

Grid-connected photovoltaic system, two-level inverter, three-level inverter, parallel active 

filter, THD. 
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ABSTRACT 

Functional zinc oxide (ZnO) thin films were synthesized using the chemical spray pyrolysis  

technique. Their electrochemical properties were evaluated using a potentiostat/galvanostat 

/ZRA device (GAMRY Reference 600) with a standard three-electrode cell, employing the 

sample as the working electrode, a platinum counter electrode, and a saturated calomel 

electrode (SCE) as the reference. The corrosion potential (Ecorr) and corrosion current density 

(Icorr) were determined via Tafel plot analysis. Furthermore, the open circuit potential (OCP) 

was monitored during the immersion of the samples in a 3.5% sodium chloride solution for 

3600 seconds at room temperature. Electrochemical impedance spectroscopy (EIS) was 

performed to assess the protective behavior of the layers, with the resulting Nyquist plots 

modeled using an equivalent electrical circuit to quantify the film's resistance and its 

effectiveness as a corrosion barrier. 

 

The results demonstrated that the ZnO thin films exhibit excellent corrosion resistance in the 

saline environment, evidenced by relatively noble Ecorr values and low Icorr, which correspond 

to a slow corrosion rate and high layer stability. The OCP analysis confirmed this 

electrochemical stability over time, underscoring the film's effectiveness as a protective barrier. 

The EIS data further validated that the ZnO films act as a highly resistant layer, effectively 

preventing the penetration of corrosive chloride ions. 
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Abstract 

 

 Accurate parameter estimation in single-diode photovoltaic (PV) models is crucial for reliable 

performance prediction and maximum power point tracking (MPPT). Traditional optimization 

methods often face challenges due to the non-linear behavior of PV cells and environmental 

variability. This study presents the Pelican Optimization Algorithm (POA), a nature-inspired 

metaheuristic based on pelican hunting behavior, to optimize the five parameters of the single-

diode PV model: photocurrent , diode saturation current , series resistance, shunt resistance, 

and ideality factor. The POA effectively balances global exploration and local exploitation, 

enabling fast and stable convergence toward the optimal solution. Validation through measured 

and simulated I–V and P–V curves shows excellent agreement, confirming the model’s 

reliability. The algorithm achieves very low root mean square error (RMSE) values of 0.0020 

A for current and 0.0009 W for power. Additional tests under different irradiance and 

temperature conditions maintain similarly low error values, demonstrating the robustness of 

POA against environmental variations. Overall, the results confirm that POA provides accurate 

and consistent PV parameter identification, outperforming traditional approaches and offering 

a strong potential for real-time PV modeling, control, and MPPT applications.  

 

Keywords: Pelican Optimization Algorithm (POA), Photovoltaic modeling, Single-diode 

model, Parameter estimation, I-V curve fitting, Root mean square error (RMSE) 
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ABSTRACT  

 

Ce travail étudie et modélise une pile à combustible à membrane échangeuse de protons 

(PEMFC) alimentée à l’hydrogène vert. Il explore le potentiel de cette technologie comme 

solution énergétique propre et durable, en mettant en avant son fonctionnement, ses avantages 

(rendement élevé, modularité, faible impact environnemental) et ses défis (coût, durée de vie, 

gestion des gaz). La modélisation mathématique et la simulation sous MATLAB/Simulink 

permettent d’analyser les performances de la pile, avec une application concrète proposée dans 

le secteur industriel, notamment pour alimenter des pompes pétrolières, réduisant ainsi la 

consommation énergétique et les émissions polluantes.  

 

KEY WORDS: 

 

PEMFC ; Hydrogène vert ; Modélisation et simulation ; Système photovoltaïque ; Pompe 

pétrolière. 
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ABSTRACT 

Renewable energy sources represent a key sustainable solution to the environmental and 

economic challenges associated with the continued use of fossil fuels. These sources, such as 

solar, wind, and hydro energy, are naturally replenished and widely available. Among them, 

solar energy stands out due to its abundance and versatility of application. One innovative 

method of harnessing solar energy is the solar chimney, a simple yet efficient system that relies 

on heating air within a collector using solar radiation. The heated air rises through a tall chimney 

due to natural convection, creating an upward airflow that can be used to drive a turbine and 

generate electricity. 

In this study, a two-dimensional simulation of a solar chimney was performed using 

ANSYS Fluent 2016. The analysis considered two different tower heights and three different 

radii for each height, creating multiple geometric configurations. This setup allowed for a 

detailed investigation of the thermal behavior, airflow velocity, and pressure distribution within 

each configuration. By comparing the results across the different geometries, the study was able 

to assess the impact of chimney dimensions on system efficiency and performance. The findings 

demonstrate that both tower height and radius significantly influence airflow patterns, heat 

transfer rates, and pressure variations, highlighting the importance of geometric optimization 

in enhancing the overall effectiveness of solar chimney systems. The results indicate that both 

towerheight and radius significantly influence airflow velocity, temperature distribution, and 

pressure profiles, which in turn affect the efficiency of the solar chimney. For each tower height, 

there exists an optimal radius that maximizes airflow velocity and thermal performance. 

Adjusting the radius while keeping the height constant can either enhance or reduce system 

efficiency, depending on whether it approaches or deviates from this optimal value. 

 

KEY WORDS :Renewable Energies, Solar Chimney , Numerical Simulation, ANSYS Fluent . 
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ABSTRACT 

In light of the growing environmental and economic challenges arising from dependence on 

conventional energy sources, solar energy is emerging as sustainable and efficient solutions. 

This study aligns with that perspective, focusing on the design, development, and performance 

evaluation of a hybrid system for water heating and food cooking, powered by both photovoltaic 

and solar thermal energy. The proposed system represents an effective technological alternative 

that utilizes a clean, low-cost, and renewable energy source, without reliance on fossil fuels or 

the conventional electrical grid. It also exhibits favorable technical features such as light weight, 

portability, and ease of assembly and disassembly, making it especially suitable for rural or off-

grid areas. Field experiments were conducted to measure the operating temperatures and assess 

the thermal efficiency of the system. The experimental results were then compared with 

theoretical models to evaluate the system’s energy and economic performance. Preliminary 

findings indicate that this hybrid system can significantly contribute to reducing the 

consumption of traditional energy sources, particularly in regions with high solar exposure. 

Ultimately, this study aims to promote the integration of renewable energy in the residential 

sector, while encouraging local development and manufacturing of solar technologies tailored 

to local socio-economic and climatic conditions. 
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ABSTRACT 

            Harnessing solar energy in sun-rich countries such as Algeria presents an effective 

solution to address energy shortages. This study aims to perform a techno-economic analysis 

of residential photovoltaic (PV) systems in the northern city of Ain Temouchent and the 

southern city of Ouargla. Three configurations were examined: stand-alone, grid-connected, 

and smart home integration. The stand-alone system is significantly more expensive in Ain 

Temouchent due to frequent cloudy days requiring larger battery capacity, while in Ouargla, 

higher solar radiation improves system efficiency and reduces storage costs. 

      The grid-connected configuration proves to be the most cost-effective, reducing the energy 

cost to 5 DZD/kWh compared to 15 DZD/kWh for autonomous systems. Economic 

profitability is higher in Ain Temouchent than in Ouargla due to differences in consumption 

patterns and grid tariffs. Smart home integration further enhances performance by optimizing 

energy use, minimizing carbon emissions, and increasing energy independence. 
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Résumé 

Depuis l'antiquité, l'homme exploite les plantes aromatiques et médicinales présentes dans son 

environnement. Ces plantes sont une immense source de substances et de composés naturels, 

avec une variété d'activités biologiques (antioxydante, antibactérienne, antifongique, etc.). 

Romarin est le nom populaire de Rosmarinus Officinalis L, est une plante vivace qui pousse 

dans les zones rocheuses du bassin méditerranéen, et même légèrement au sud du désert du 

Sahara.  

 L’idée directrice de notre étude consiste à extraire l’huile essentielle de Rosmarinus Officinalis 

L, provenant de la région de Bouira. L’huile essentielle de cette plante a été extraite des feuilles 

sèches du romarin par hydrodistillation. 

Les résultats obtenus ont permis de conclure ce qui suit : 

- L’extraction de l’huile essentielle a donné un rendement de 0,55% ; 

- Les paramètres organoleptiques et physico-chimiques de l’huile essentielle extraite était 

conforme à la norme AFNOR, et sont comparables à ceux d’études antérieurs réalisés 

sur le même type de plante ; 

- Les analyses spectroscopiques par IR ont mis en évidence la présence de composés 

oxygénés et hydrocarbures terpéniques de l’huile essentielle de cette plante aromatique. 

- Les tests biologiques ont permis de confirmer le pouvoir antibactérien et antioxydant de 

l’huile essentielle de Rosmarinus Officinalis L. 

 

Keywords:Rosmarinus officinali L, huile essentielle, activité antibatérienne, activité 

antioxydante, hydrodistillation 
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ABSTRACT 

 This paper proposes the use of speed regulation of a direct current (DC) motor through the use 

of a conventional PI controller and intelligent PI controllers using Mamdani-type fuzzy logic. 

The intelligent controllers differ in the quantity of linguistic variables and membership 

functions applied. The principal objective is to minimize steady-state error, overshoot, and rise 

time and settling time. The ultimate goal is to develop a control strategy that delivers accuracy, 

response speed, stability, and robustness. The relative performance of the different controllers 

is done to identify the method that yields the best outcome. KEY WORDS (3 to 6 key words) 

Intelligent Control; Fuzzy Logic; DC Motor; PI Controller; Speed Control. 
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ABSTRACT 

The synthesis and structural evolution of alumina-based composite materials were investigated 

under high-temperature and low-oxygen conditions for potential semiconductor energy 

applications. The reaction initiated above 1400 °C involves the transformation of silicate phases 

and leads to a progressive enrichment in alumina. At 1600 °C, mullite decomposes, yielding 

well-crystallized alumina accompanied by the formation of characteristic microstructures. The 

resulting materials exhibit a glassy phase influenced by intrinsic impurities and thermal 

treatment parameters. Increasing the reaction temperature promotes densification and enhances 

the development of elongated crystalline features within the alumina matrix. These results 

highlight the potential of controlled high-temperature reactions for tailoring advanced oxide-

based semiconductors suitable for energy conversion and storage technologies. 

 

KEY WORDS 

Semiconductor materials; High-temperature synthesis; Oxide composites; Microstructure 

evolution; Thermal processing. 
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ABSTRACT 

Enhancing steam generation in parabolic trough solar collectors through passive methods can 

significantly improve thermal performance and reduce the overall size of solar thermal power 

plants. In this study, a numerical simulation of evaporation-driven two-phase flow inside the 

absorber tube is carried out using the Volume of Fluid (VOF) multiphase model, combined with 

a phase-change approach that introduces source terms into the continuity and energy equations. 

The numerical procedure is validated by comparing the obtained results with reference data 

from the literature. The considered strategy of passive enhancement is the introduction of two 

longitudinal trapezoidal fins to the lower part of the absorber tube, where the heat flux is the 

most significant. The findings reveal that the finned configuration leads to a noticeable increase 

in vapor volume fraction compared to the smooth tube, demonstrating improved steam 

formation and heat transfer performance. 
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Parabolic Trough Collector; Two-Phase Flow; Passive techniques; Direct Steam Generation. 
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ABSTRACT 

The structural and optical properties of SnO₂ thin films deposited by the ultrasonic spray 

technique were studied by varying the substrate temperature. The structural characterization of 

the films was analyzed using X-ray diffraction (XRD). These studies indicated that the layers 

were polycrystalline. The optical absorption spectrum was recorded using UV–VIS–NIR 

spectroscopy, and the films were found to be transparent. The optical transmittance varied with 

the substrate temperature, ranging from 60% to 80% over a wide wavelength range. 
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XRD, thin film, SnO₂, structure, optical properties. 
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ABSTRACT  

 

This paper presents the Multi-objective Optimal Power Flow (MOOPF) problem in electrical 

power system with integration of renewable sources. The aim of Optimal Power Flow (OPF) is 

to determine the optimal operating conditions of electrical power system by minimizing an 

objective function, while satisfying the operational constraints of the system. The rising 

penetration of renewable sources such as wind and solar increases the variability and 

uncertainty into conventional network, calling the need for more advanced optimization 

approaches. In this study, the Ant Lion Optimizer (ALO) algorithm is proposed to efficiently 

resolve the MOOPF problem including wind and solar sources into conventional thermal 

system. Fuel generation cost, active power losses, and thermal unit emission are considered as 

part of the objective functions. The ALO algorithm was examined on a standard IEEE 30 bus 

test system. The obtained results of case studies are compared with some algorithms in the 

literature. The simulation results show the effectiveness of the proposed algorithm in solving 

MOOPF problem considering renewable energy sources and demonstrate the importance of 

incorporating of these energy sources.  

 

KEY WORDS Wind Energy; Solar Energy; Ant Lion Optimizer; Optimal Power Flow; Multi-

Objective Optimization. 
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ABSTRACT 

 

 Tin dioxide (SnO2) is a very good n-type semiconductor that is very useful for optoelectronic 

devices, especially as a transparent conducting oxide (TCO) layer in solar cells. It has a wide 

band gap, is very stable chemically, and is very clear in the visible range. This study examines 

the influence of deposition time on the characteristics of SnO2 thin films produced by spray 

pyrolysis. The films were put on glass substrates that were kept at a constant temperature of 

450 °C, and the times for deposition were 25, 30, 35, and 40 minutes. X-ray diffraction (XRD) 

showed that the structure was a polycrystalline tetragonal rutile structure. The crystallinity and 

preferred orientation changed a lot as the deposition time increased. Morphological 

investigations utilizing Scanning Electron Microscopy (SEM) indicated that extended 

deposition durations resulted in a more uniform and denser surface coverage, accompanied by 

a significant increase in grain size. UV-Vis spectroscopy showed that all of the films had high 

transparency (>80%) in the visible range. It also showed that the optical band gap shifted 

slightly from about 3.8 eV to 3.9 eV as the deposition time increased. Electrical measurements 

using the Hall effect showed that the material is n-type conductive. They also showed that the 

resistivity and carrier mobility depend heavily on the film's thickness and quality, which are 

controlled by the deposition time. The results clearly show that deposition time is an important 

factor in changing the properties of SnO2 films. The 35-minute sample has the best combination 

of high transparency and low resistivity, making it perfect for use as an effective window layer 

in thin-film solar cells.  

 

KEY WORDS:  SnO2 thin films; Deposition time; Transparent Conducting Oxide (TCO); 

XRD; Solar Cells. 
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ABSTRACT 

 

 Copper oxide (CuO) has become a very promising p-type semiconductor for solar energy 

applications because it has the best band gap (1.3–2.1 eV), absorbs light well, naturally 

abundant, non-toxic, and is not too expensive. This research concentrates on the synthesis and 

characterization of CuO thin films, particularly regarding their applicability in heterojunction 

solar cells. Using a spray pyrolysis method, the films were put on glass substrates that had been 

heated to 400 °C for 40 minutes. We methodically examined the effect of the precursor solution 

flow rate on the essential characteristics of the films. Four samples were prepared at different 

flow rates (5, 7, 9, and 11 mL/min) on glass substrates. X-ray diffraction (XRD) structural 

analysis confirmed that CuO is a polycrystalline monoclinic phase. The size of the crystallites 

and the strain in the lattice showed a clear relationship with the flow rate. Scanning Electron 

Microscopy (SEM) showed that the flow rate has a big effect on the surface morphology, 

porosity, and grain uniformity. Optical characterization revealed that the absorption edge and 

the computed direct band gap (between 2.1 and 2.3 eV) could be adjusted by changing the 

deposition flow. Hall effect measurements also confirmed p-type conductivity and showed that 

this parameter has a big effect on the carrier concentration and mobility. The results show that 

adjusting the flow rate in spray pyrolysis is an important step for improving the structural 

quality and optoelectronic performance of CuO thin films. This makes them a great and 

effective absorber layer for cheap, eco-friendly solar cells.  

 

KEY WORDS: CuO thin films; spray pyrolysis; flow rate; Physical properties; solar cells. 
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RESUME 

L'objectif de ce travail  est d’analyser les caractéristiques du champ dynamique d'un 

écoulement bidimensionnel instable hydromagnétique de la couche limite d'un fluide 

biomagnétique au-dessus d'une cale, utilise le modèle du micro polaire liquide avec une surface 

convective tenue compte l'effet induit de champ magnétique. Le fluide biomagnétique le plus 

connu qui présente de telles propriétés  magnétique est  le sang qui a un nombre de Prandtl=21. 

En présentant des variables non dimensionnelles appropriées le problème est décrit par un 

système couplé et non linéaire des équations ordinaires avec ses conditions aux limites qui est 

résolu numériquement en appliquant la méthode de Range-Kita d’ordre 4 (RK4) associée par 

la méthode de Tir. 

Les résultats obtenus sont présentés en forme des graphiques de vitesse adimensionnelle 

comprenant l'épaisseur de la couche limite pour différentes valeurs des paramètres entrant dans 

le problème.  

Mots clé : Fluide biomagnétique, couche limite, champs magnétique, surface convective, 

RK4, la méthode de Tir. 

 

 

 

 

 

 

 

 

 

 

 

mailto:touikerm21@yahoo.fr
mailto:chahram21@yahoo.fr


1stInternational Conference on Renewable Energies, Environment and Engineering Applications 

 (ICREEEA’2025) 

 
 

130 
 

VECTOR-CONTROLLED SCIG WIND TURBINE WITH MPPT 

STRATEGY FOR ENHANCED ENERGY CAPTURE 

 

 
M. Lamine Soudani, A. Rezak Laachouri, Hadjer Dari, El Arkam Mechhoud 

Department of Electrical Engineering, Faculty of Technology, University 20 August 1955 Skikda, 

21000, Skikda, Algeria, E-mail: ml.soudani@univ-skikda.dz 

 

 

ABSTRACT 

This paper presents a vector-control approach for a squirrel-cage induction generator (SCIG) 

wind energy conversion system combined with a maximum power point tracking (MPPT) 

strategy. Because the SCIG lacks direct rotor-current actuation, field-oriented control is adopted 

to decouple torque and flux, enabling fast and independent current regulation in the d–q 

reference frame. The MPPT algorithm generates the optimal torque reference corresponding to 

the maximum aerodynamic power extraction for a given wind speed. This torque command is 

tracked by the vector-controlled SCIG, ensuring efficient operation in below-rated conditions. 

Simulation results show that the proposed MPPT-based vector control improves energy capture, 

maintains stable generator torque, and enhances responsiveness under varying wind speeds. 

The study confirms that combining MPPT with vector control significantly increases overall 

performance compared with conventional slip-control or fixed-speed SCIG methods. 

 

KEY WORDS  

Wind Energy Conversion System; SCIG; Vector Control; MPPT Strategy. 
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RESUME 

Dans ce travail, nous avons étudié le processus de refroidissement par convection 

naturelle thermo-solutale d'une source de chaleur immergée dans une couche poreuse placée 

verticalement à l'intérieur d'une cavité carrée. Nous avons examiné l’influence de plusieurs 

paramètres, notamment la position verticale de la source de chaleur, l'épaisseur de la couche 

poreuse, le rapport de conductivité thermique, le nombre de Darcy, le nombre de Rayleigh, le 

nombre de Lewis et le rapport de flottabilité thermique sur le processus de refroidissement. Les 

résultats mettent en évidence une optimisation du refroidissement de la source de chaleur 

lorsque Yp est situé entre 0.38 et 0.55. De manière significative, le couplage du transfert de 

chaleur et de masse (N ≠0) offre une faible température de la source de chaleur en comparant 

avec celle de la convection naturelle classique (N = 0). Cette amélioration est particulièrement 

notable avec l’augmentation du nombre Ra et N ainsi qu’avec la diminution du nombre Le. De 

plus, l’augmentation du rapport de conductivité thermique et de la perméabilité de la couche 

poreuse (Da) contribue de manière positive à l'efficacité du processus de refroidissement de la 

source de chaleur. 

 

MOTS CLE :  Thermo-solutale, Refroidissement, Source de chaleur, Couche poreuse, Milieu      

poreux, Volume finis. 
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ABSTRACT 

To evaluate the influence of thermal treatments on the electrical conductivity of polycrystalline 

silicon doped by ion implantation, samples were prepared using two types of dopants: 

• Boron (B) at a dose of 10¹⁵ cm⁻² to obtain p-type silicon, 

• Arsenic (As) at a dose of 10¹⁵ cm⁻² to obtain n-type silicon. 

The study is based on electrical conductivity measurements σ(T) performed as a function of 

temperature and the different applied thermal treatments. These measurements allow us to 

analyze the effect of annealing on impurity activation, charge carrier mobility, and the overall 

crystalline quality of polycrystalline silicon. 

The results show that thermal treatments, whether applied before or after ion implantation, 

significantly reduce the number of trapped carriers and the amount of dopant atoms segregated 

at grain boundaries. This reduction leads to improved dopant activation and a notable 

enhancement of electrical conduction in polycrystalline silicon. 

KEY WORDS: 

 Polycristallin Silicon; thermal treatments;electrical conductivity 
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Abstract 

Bulk samples of CuInSe2, had been prepared using the direct melting method. 

It hat been shown that the transport mechanism of charge carriers is dominated by grain 

boundaries conduction process. Hence the interpretation of the conductivity data is consistant 

with Mott law at low temperature. However, thermoionic emission (Seto model) is predominant 

in the high temperature region.  

The optical absorption study carried out on polycrystalline CuInSe2 thin films, has 

confirmed that the latter material is very suitable for photovoltaic conversion. 

 

Keywords: Bulk samples, CuInSe2, conductivity, optical absorption thin films. 
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ABSTRACT 

Zinc oxide (ZnO) thin films have appeared as an attractive option in the design of transparent 

electrodes in thin films solar cells due to the simultaneous occurrence of high transmittance in 

the visible (>90%)and a low resistivity (from 103 to 104 Ω cm). The properties of deposited 

ZnO thin films are strongly dependent on the nature of the substrate. In order to improve the 

structural and optical properties of thin films, Cu doped ZnO have been prepared onto ITO 

coated glass by the spray pyrolysis thecnique.  

The formation of a wurtzite structure is observed, with 90% transmission and a band gap width 

of 3.07 eV. 

KEY WORDS  

Renewable Energies;ZnO ; Spray pyrolysis;XRD.  
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ABSTRACT 

Transparent conductive oxides (TCO) are remarkable materials in many fields.A TCO must 

have two interesting parameters: high optical transparency and low electrical resistivity.The 

existence of their dual property: electrical conductivity and transparency, makes them ideal 

candidates for photovoltaic and optoelectronic applications. Among these oxides, zinc oxide 

(ZnO) with its large gap (3.37 eV), is considered to be the most promising semiconductor 

material for technological applications.  

In this study, we report the synthesis and characterization of Sb-doped ZnO thin films prepared 

by spray pyrolysis technique on glass substrateswith various doping concentrations. 

Structural properties were studied. XRD patterns reveal that all films have polycrystalline 

nature crystalline in wurtzite structure with preferential orientation (002). 

 

KEY WORDS  

semiconductors;ZnO doped ; XRD;  
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ABSTRACT 

Dopant segregation at grain boundaries is a critical factor limiting the electrical performance of 

polycrystalline silicon used in photovoltaic devices. Segregated dopant atoms become partially 

deactivated at these interfaces, where they induce structural perturbations such as weakened 

bond strength, enhanced local stress, and stabilized dislocation networks.  

This work provides a detailed analysis of dopant segregation mechanisms in implanted 

polycrystalline silicon films and evaluates the impact of pre- and post-implantation thermal 

treatments on segregation dynamics. 

 Experimental results indicate that optimized annealing protocols markedly reduce the density 

of active segregation sites at grain boundaries, thereby mitigating structural disorder and 

decreasing the fraction of dopant atoms trapped at these interfaces. Furthermore, the proportion 

of electrically active dopants within grains increases systematically with annealing temperature. 

Comparative assessments of boron and arsenic reveal that arsenic exhibits a significantly 

stronger segregation tendency; however, high-temperature annealing promotes substantial 

migration of arsenic atoms from grain boundaries toward grain interiors. Finally, grain-

boundary arsenic concentration (N_GB) is found to increase with overall doping, whereas the 

ratio N_GB/N decreases as the average dopant concentration rises, consistent with segregation 

theory. 
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ABSTRACT  

 

Nanocrystalline Cu1-xNix (x=0.45, 0.55, 0.65 and 0.75) powder alloys were prepared by 

mechanical alloying process in a high energy planetary ball mill Fritsch P7 premium under an 

argon atmosphere. Structural, microstructural and magnetic properties were followed by X-ray 

diffraction and vibrating sample magnetometer. The mixing of Cu and Ni powders at the atomic 

level leads to the formation, after 24 h of milling, of two fcc solid solution SS1 and SS2 

structures having different crystallite sizes and nearly the same lattice parameters. The 

coercivity decreases with increasing the nickel content, while the saturation magnetization 

remains constant up to 55%Ni and then increases rapidly to about 23.6 emu/g for 75%Ni. 

According to the Mr/Ms ratio, the ball milled powders are multidomain. 

 

 KEY WORDS: Nanostructured materials; Cu-Ni system; Mechanical alloying; XRD; 

Magnetic properties. 
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ABSTRACT 

Accurate modeling of solar panels is fundamental for performance assessment, maximum 

power point tracking, and the reliable simulation of photovoltaic (PV) systems. However, the 

nonlinear and implicit structure of PV electrical models renders conventional parameter-

estimation methods highly sensitive to initial conditions and susceptible to convergence toward 

local minima rather than global optimal .This paper presents an intelligent optimization-based 

framework for the precise estimation of the parameters of the single-diode PV model. Several 

advanced optimization algorithms including Differential Evolution (DE), Particle Swarm 

Optimization (PSO), and Genetic Algorithms (GA) are employed to minimize the discrepancy 

between measured and simulated current–voltage (I-V) characteristics. The objective function 

is formulated using the root mean square error (RMSE) between experimental and modeled 

current values. The extracted parameters demonstrate a high capability to accurately 

characterize the real behavior of PV modules under various operating conditions, thereby 

contributing to improved system design, enhanced performance prediction, and the 

development of more effective control strategies. 

Key words:Solar panels, Photovoltaic, RMSE, Optimization, PSO, I-V 
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ABSTRACT 

The rapid growth of wind energy systems and the increasing complexity of operating conditions 

have heightened the need for reliable condition monitoring and fault diagnosis in wind turbines. 

Critical components, particularly bearings, are prone to various defects that can lead to 

unexpected downtime, reduced energy production, and high maintenance costs. In this work, 

we propose a machine learning framework for fault diagnosis using vibration data collected 

from the Aventa SCADA system. Raw vibration signals are converted into time–frequency 

representations using the Short Time Fourier Transform (STFT), which captures both temporal 

and spectral characteristics of the signals. To reduce dimensionality while retaining 

discriminative information, Principal Component Analysis (PCA) is applied to the resulting 

high-dimensional features. The study focuses on a systematic comparison between Bagging 

and Boosting ensemble models. Specifically, a Bagging Classifier and Random Forest are 

employed as Bagging models, while LightGBM and XGBoost are used as Boosting 

techniques. All models undergo hyperparameter optimization using GridSearchCV to ensure 

the selection of optimal parameters and fair performance evaluation. To further enhance 

predictive performance, the optimized base learners are integrated into a Stacking Classifier, 

with Logistic Regression serving as the meta-learner. Experimental results indicate that 

Boosting models generally achieve higher classification accuracy than Bagging models, due to 

their ability to correct errors and focus on difficult-to-classify instances sequentially. The 

stacked ensemble demonstrates superior accuracy and robustness compared to individual base 

models, highlighting the benefits of combining Bagging and Boosting strategies. The proposed 

approach offers a robust, interpretable framework for wind turbine monitoring, enabling early 

fault detection and reducing unplanned downtime. 

KEYWORDS 

Wind turbine, Fault diagnosis, Short Time Fourier Transform, Machine learning, Boosting 

ensemblemodels, Bagging models. 
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ABSTRACT 

This paper investigates improved generator speed regulation in the above-rated operating region 

(Region-III) of a variable-speed, variable-pitch wind turbine using optimized blade-pitch 

control. In this region, where wind speed exceeds its rated value, the main objective is to keep 

the generator speed close to its nominal reference while reducing mechanical loads and 

avoiding power overshoot. The pitch actuator is the primary means of regulating aerodynamic 

torque, achieved by adjusting the blade pitch angle and influencing the power coefficient. A 

standard PID controller is employed for generator-speed control, and its gains are optimized 

using metaheuristic algorithms such as Particle Swarm Optimization (PSO) and Grey Wolf 

Optimizer (GWO). A nonlinear turbine model is used to assess the closed-loop performance 

under varying above-rated wind conditions. Simulation results show that the optimized PID 

pitch controller maintains generator speed near its rated value, decreases speed fluctuations, 

and provides smoother actuator behaviour compared with conventional tuning. 

 

KEY WORDS  

Wind Turbine System; Pitch Control; PID Controller; Particle Swarm Optimization (PSO); 
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ABSTRACT 

 

This paper presents an enhanced control strategy for a parallel active power filter 

(APF)dedicated to improving power quality in photovoltaic (PV) energy conversion systems. 

Theproposed approach is based on an a fuzzy logic controller in which the rule base 

andmembership function intervals are carefully tuned for each selected fuzzy variable. 

Thismethod enables accurate regulation of the DC-bus capacitor voltage and ensures 

robustdynamic performance of the APF. The effectiveness of the proposed control scheme 

isevaluated through detailed MATLAB/Simulink simulations applied to a PV power 

conversionchain feeding a nonlinear load. The results demonstrate significant improvements in 

harmonicmitigation, voltage regulation, and overall power quality, confirming the reliability 

andsuitability of the fuzzy-controlled APF for PV-based power systems. 
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Abstract: 

The increasing electricity demand in residential areas, coupled with heavy reliance on fossil 

fuels, calls for sustainable off-grid solutions to reduce greenhouse gas emissions. This study 

presents a techno-economic optimization of a PV/Wind/Fuel Cell hybrid power system for a 

house in Adrar, Algeria. A combined Loss of Power Supply Probability (LPSP) and Total 

Annual Cost (TAC) approach was used to determine the optimal system configuration. Results 

indicate that a Wind/Fuel Cell system provides the most cost-effective and reliable electricity, 

outperforming PV/Fuel Cell and PV/Wind/Fuel Cell alternatives. The study demonstrates an 

effective strategy for achieving reliable, economical, and environmentally friendly energy 

supply in off-grid regions. 

 

Keywords: 

Hybrid energy systems, PV/Wind/Fuel Cell, Techno-economic optimization, Off-grid 

electricity, LPSP 
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Abstract 

Brass alloys (Cu-Zn) offer interesting properties like superior deformability, wear 

resistance and even anticorrosion. These alloys are excellent materials for manufacturing 

industrial machinery components, such as tubes, power plants, condensers and petrochemical 

heat exchangers [1]. Nanocrystalline Cu36Zn64 powders were produced by the high-energy 

mechanical alloying process, under nitrogen atmosphere. The samples studied are alloyed for 

three different times: 0 h, 4 h and 8 h. The structural and microstructural characterization is 

carried out using X-ray diffraction (DRX). The results obtained reveal the formation of a solid 

solution Cu-Zn of CFC structure and the presence of grains in the nonmetric scale and varies 

inversely with the stress. 

Keywords: Cu36Zn64 alloy, high-energy mechanical alloying, DRX. 
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ABSTRACT 

Al–Fe alloys are widely used in various industries due to their light weight, corrosion resistance, 

and mechanical properties. When prepared as thin films, their structural characteristics are 

highly influenced by processing techniques and composition. Iron addition modifies the phase 

structure and can introduce significant lattice strain and changes in grain size. Understanding 

these structural changes is essential for optimizing performance in coatings, electronics, and 

magnetics. X-ray peak profile analysis (XPPA) is widely valued for its simplicity and 

effectiveness in quantifying crystallite size and lattice strain [11]. The size of crystallites and 

the degree of lattice strain distinctly influence the characteristics of Bragg diffraction peaks, 

causing broadening of peak width, variations in intensity, and shifts in the 2θ peak position. 

In this work, we present the microstructural characteristics of Al–Fe thin films. The films were 

prepared by physical vapor deposition (PVD) using RF magnetron sputtering onto glass 

substrates at room temperature. The average crystallite size was evaluated from the broadening 

of X-ray diffraction (XRD) peaks using different methods, including the Scherrer, modified-

Scherrer (Monch-Sherrer), and linear straight-line Scherrer methods, as a function of increasing 

iron content. 

From the XRD peak broadening analysis, various elastic properties—including microstrain, 

stress, and energy density—were determined for Al–Fe thin films using Williamson–Hall 

models, namely the Uniform deformation Model (UDM), the Uniform stress deformation 

model (USDM), and the uniform deformation energy density model (UDEDM (UDM, USDM, 

and UDEDM) as well as the size–strain plot (SSP) method. The results show that the obtained 

values are not uniform; they differ among the W–H models and are strongly affected by the Fe 

concentration. Consequently, these variations have a significant influence on the crystallite size 

and elastic properties of the Al–Fe nanocrystals. 
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ABSTRACT 

In this study, we researched, designed and experimentally tested two configurations of double-

sloped solar distillers: one conventional and one cascade-type. The main objective was to 

compare their thermal performance and distilled water productivity, while assessing the impact 

of the cascade system on the overall efficiency of the process. 

The results obtained through two separate experimental campaigns confirmed the advantages 

of the cascade solar distiller. During the first test, an improvement in thermal efficiency was 

observed, rising from 5.49% for the conventional model to 7.89% for the cascade model, 

representing a significant gain. This trend was confirmed in the second test, where efficiency 

increased from 20.97% to 22.38%, highlighting the consistency and reliability of the cascade 

system's performance in different climatic conditions. 

These results show that integrating a cascade system into a double-slope configuration 

optimises heat absorption and distilled water recovery by promoting better heat distribution and 

an increased evaporation surface area. 
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ABSTRACT 

Micro-combustion thermophotovoltaics (TPV) are of interest for renewable energy 

applications because they can convert clean fuels such as green hydrogen into heat-originated 

photons that are directly converted to electricity with high power density and without moving 

parts. However, litterature shows that these systems have difficulty operating under ultra-lean 

regime due to serious losses in thermal performance. This work numerically addresses the 

potential of oxygen enrichment to compensate these losses in a hydrogen-fed micro-trapped 

vortex combustor operating under ultra-lean conditions. 

The effect of oxygen-enrichement on radiative power, combustion efficiency, and NOx 

emissions was investigated under various levels of O2 percentages in air ranging from 21% to 

33%. Results indicate that oxygen enrichment can boost radiative power by up to 53%, and 

significantly improve combustion efficiency from 85% to 99.03% but at the expense of 

substantial increase in pollutant NOx emissions. Flashback was observed at 33% O₂, 

establishing a hard upper safety limit for usable enrichment. 
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ABSTRACT  

Silver oxide nanoparticles (AgO NPs) were synthesized using a green method based on a natural 

plant extract. The formation of the nanoparticles was confirmed by UV–Vis spectroscopy and 

X-ray diffraction (XRD), which revealed good stability and a crystalline structure. The 

photocatalytic activity of the AgO NPs was evaluated for the degradation of Congo red dye 

under visible light. The results showed a high degradation efficiency of approximately 90.15 

% after 50 minutes. The reaction followed pseudo-first-order kinetics with a rate constant 

of    0.024 min⁻¹. The enhanced activity was attributed to the high surface area and efficient 

electron–hole separation of the biosynthesized nanoparticles. These findings demonstrate that 

green-synthesized silver oxide nanoparticles are effective and eco-friendly materials for dye 

removal and hold great potential for wastewater treatment applications. 
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Green synthesis; Silver oxide nanoparticles; Photocatalytic activity; Congo red dye; 
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ABSTRACT 

Mathematical modelling of thin layers of materials is mainly based on describing data relating 

to moisture content (MR) as a function of time (t) using one or more appropriate mathematical 

models. In our research, several models were used to predict the drying kinetics of tomato slices 

using four temperatures (50, 60, 80 and 100°C) and four different power levels (300, 500, 800 

and 900W). During this drying process, the time was reduced with the increase in temperatures 

or powers used. The drying kinetics were also expressed by the evolution of the drying rate 

(DR) as a function of time. It appears that increasing the drying temperatures or power levels 

leads to a parallel increase in speed, which reduces the time required for drying. Energy 

consumption and energy efficiency were the two parameters studied in our study. Energy 

efficiency increases with increasing temperature or power, while the opposite was observed for 

energy consumption.  The microwave drying process has the advantage of reducing drying time, 

consuming little energy and having high drying efficiency at a moderate power level. 
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ABSTRACT: 

In recent years, improving the thermal efficiency of buildings has become an important challenge in the 

global effort to reduce energy use. Among various passive solutions, low-emissivity (Low-E) coatings 

on glass are widely employed to minimize heat losses through windows and façades. In this work, the 

influence of titanium dioxide (TiO₂) sub-layer thickness on the structural, mechanical, optical, and 

corrosion properties of magnetron-sputtered Low-E multilayer coatings was investigated. Two sets of 

coatings were fabricated with TiO₂ sub-layers of 10 nm and 40 nm. The samples were characterized 

through surface analysis, friction and scratch tests, UV–Vis–NIR optical measurements, and humidity 

corrosion experiments. It was observed that increasing the TiO₂ thickness improved adhesion strength 

and wear resistance, while also providing a denser and more protective barrier against corrosion. These 

benefits were achieved without significantly altering the solar transmittance of the coatings. The results 

suggest that careful adjustment of the TiO₂ sub-layer is essential for balancing durability and optical 

performance. Optimizing this parameter can enhance the long-term stability and energy-saving 

efficiency of Low-E coatings used in architectural glazing, contributing to more sustainable building 

envelope technologies. 

 

KEY WORDS: Low-emissivity coatings; TiO₂ sub-layer; energy-efficient glazing; tribological 

properties; optical behavior; corrosion resistance; sustainable materials. 
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ABSTRACT 

 

In this study, a numerical simulation is carried out to investigate mixed convection of hybrid 

nanofluids in a rectangular cavity. The horizontal walls are considered to be thermally insulated. 

The isothermal side walls move in the opposite direction, the hot left wall moves upward and 

the cold right wall moves downward at equal speeds V0. The non-dimensional conservation 

equations with along theboundary conditions are solved by using the finite volume method and 

SIMPLER algorithm. The computations are performed for nanoparticle volume fraction of 0%, 

2% and 4% . The Reynolds number is varied and the Grashof number is kept at 104. The results 

show that the presence of hybrid nanoparticles causes a significant increase in the heat transfer 

rate and does not significantly change the flow pattern. 

Keywords: Mixed Convection, Hybrid Nanofluid, hybrid Nanoparticle, FVM. 
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ABSTRACT 

Photovoltaic (PV) panels currently available on the market have a maximum efficiency of 25%, 

despite continuous development and considerable efforts to improve their performance. Since 

the latter is directly affected by changing environmental conditions and uncontrollable climatic 

factors, this study therefore aims to improve the reliability and utility of solar PV systems by 

examining the impact of these factors on their performance. To achieve this objective, different 

experiments are conducted under arid climatic conditions (southern Algeria, Ouargla region), 

where the performance of a number of PV modules was evaluated under the influence of 

different environmental factors such as rainwater infiltration, real partial shading, and bird 

droppings. Subsequently, the energy output of each panel was measured, recorded, and 

compared to determine the impact of each factor on energy conversion efficiency. The novelty 

of the present work lies in the investigation of a combination of real environmental factors and 

their impact on the energy output of PV solar panels in a hot, arid desert region. In addition, the 

study takes into account the formation period of some of these factors, which is relatively long 

(nearly a year in the case of rainwater infiltration and the accumulation of bird droppings). The 

obtained results show that the daily energy loss percentage reached 63.5%, 27.6%, and 13.9% 

for rainwater infiltration, real partial shading, and bird droppings, respectively compared to the 

conventional one. 

 

Keywords: Photovoltaic panels; environmental factors; conversion efficiency; energy loss; arid 

climate; southern Algeria. 
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ABSTRACT 

In this study, zinc oxide (ZnO) thin films and zinc oxide–copper oxide (CuO) nanocomposite 

films were fabricated and characterized using the spray pyrolysis technique at a substrate 

temperature of 480 °C. The structural and optical properties of the prepared films were analyzed 

through X-ray diffraction (XRD) and UV–Visible spectrophotometry. The research initially 

focused on the preparation and characterization of the nanocomposite layers designated as ZnO 

(ZC), ZC10, and ZC20. The incorporation of CuO into the ZnO matrix was aimed at modifying 

the optical band gap and enhancing the material’s photoresponse. This investigation provides 

insight into how compositional variations influence the crystalline quality and optical 

transparency of ZnO-based thin films. 
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ABSTRACT 

 

This study aims to investigate the effect of various factors on the mixed convection nanofluids 

flow in an inclined duct under solar flux. The governing equations are solved using the finite 

volume method, and the code developed for this purpose is based on the SIMPLER and TDMA 

algorithms. The numerical results are validated by comparing them with the numerical and 

experimental results available in the literature. The results indicate that the heat transfer rate 

increases with increasing Ri and NF concentrations. The effect of NF concentrations on the 

flow velocity is weak. 

Keywords: Inclined channel, Nanofluid, Mixed convection, FVM. 
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ABSTRACT 

This work focuses on the modeling, simulation, and comparative analysis of a photovoltaic 

(PV) energy conversion system equipped with a DC-DC Boost converter and controlled by four 

different Maximum Power Point Tracking (MPPT) algorithms: the conventional Perturb and 

Observe (P&O), Improved P&O, Incremental Conductance (INC), and Improved INC methods. 

The goal of this work is to compare the performance of each method in terms of dynamic 

response, steady-state accuracy, and tracking efficiency under varying operating conditions of 

solar irradiance and temperature. The PV system is modeled in the MATLAB/Simulink 

environment using a realistic photovoltaic module connected to a Boost converter feeding a 

resistive load. The converter duty cycle is adjusted by the MPPT controller to keep the PV array 

operating at the MPP. The P&O and INC algorithms are chosen for their simplicity and wide 

adoption in PV applications, while their improved versions are designed to enhance response 

speed and minimize oscillations around the MPP.  Simulation results show that the conventional 

P&O algorithm is easy to implement but suffers from oscillations and slower convergence, 

especially under rapidly changing irradiance. The INC method provides better accuracy by 

using the derivative of the current–voltage characteristic to predict the MPP, yet it still exhibits 

small fluctuations near the steady-state point. The improved algorithms demonstrate significant 

advantages: the Improved P&O adapts the perturbation step size according to the slope of the 

power curve, leading to reduced steady-state oscillations, whereas the Improved INC integrates 

an adaptive control logic that enhances both speed and stability.  A comparative performance 

analysis shows that the Improved INC method gives the best results with faster convergence, 

less oscillation, and higher tracking efficiency than other methods. Therefore, the adoption of 

adaptive MPPT algorithms such as the Improved INC is strongly recommended for high-

performance photovoltaic systems operating under variable environmental conditions. 

 

 

KEY WORDS  

Photovoltaic system; Boost converter; Maximum Power Point Tracking (MPPT); Perturb and 

Observe (P&O); Incremental Conductance (INC); Adaptive control. 
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ABSTRACT 

This paper presents an advanced deep learning framework for simultaneous predictive 

maximum power point tracking (MPPT) and dynamic real-time tilt angle optimization designed 

to enhance photovoltaic system performance across both grid-connected and islanded off-grid 

operational modes. Traditional reactive MPPT algorithms such as Perturb & Observe (P&O) 

and Incremental Conductance suffer from oscillations around the maximum power point, poor 

performance under rapidly changing irradiance and temperature conditions, and adaptation 

delays ranging from 100–500 milliseconds that result in 8–15% power loss during cloud 

transients. Deep neural networks trained on historical environmental data (solar irradiance, 

ambient temperature, humidity, time-of-day, and seasonal variations) predict optimal maximum 

power points with 97.8% accuracy and convergence times under 50 milliseconds, substantially 

outperforming conventional algorithms under partial shading, cloud cover, and rapid irradiance 

fluctuations.  

The predictive architecture leverages convolutional neural networks (CNN) for spatial feature 

extraction from multi-panel arrays and long short-term memory (LSTM) networks for temporal 

pattern recognition, enabling proactive rather than reactive power extraction strategies. Real-

time tilt angle optimization employs reinforcement learning agents that dynamically adjust 

panel orientation every 5–15 minutes based on predicted solar geometry and atmospheric 

clarity, achieving 18–24% energy yield improvement compared to fixed-tilt configurations. The 

dual-mode control architecture seamlessly transitions between grid-connected operation (where 

excess power feeds the grid with phase synchronization) and off-grid islanded operation (where 

MPPT becomes critical for battery charging and load supply stability without external 

support).The framework integrates edge computing with cloud connectivity, enabling 

distributed real-time optimization for utility-scale solar farms while supporting remote 

monitoring, predictive maintenance analytics, and performance benchmarking across 

networked photovoltaic installations 

 

KEY WORDS 

Deep learning; MPPT; optimization; off-grid PV. 

 

 

 

 

 

 



1stInternational Conference on Renewable Energies, Environment and Engineering Applications 

 (ICREEEA’2025) 

 
 

156 
 

ANN-Based Adaptive Flexible Power Point Tracking with Enhanced 

Dynamic Control for Grid-Connected Photovoltaic Arrays 

Maghsel Hafid1, Lekhchine Salima2, Bouloukza Ibtissam3, Mallem Aicha4
 

1Department of Electromecanical Engineering, LGMM Laboratory, Faculty of Technology,University of 20 

August 1955, 21000, Skikda, Algeria, E-mail: h.maghsel@univ-skikda.dz 
2Department of Electrical Engineering, LGMM Laboratory, Faculty of Technology,University of 20 August 

1955, 21000, Skikda, Algeria, E-mail: s.lekhchine@univ-skikda.dz 
3Department of Electrical Engineering,Faculty of Technology,University of 20 August 1955, 21000, Skikda, 

Algeria, E-mail:i.bouloukza@univ-skikda.dz 

4Department of Electrical Engineering, LES Laboratory, Faculty of Technology,University of 20 August 1955, 

21000, Skikda, Algeria, E-mail: a.mallem@univ-skikda.dz  

 

ABSTRACT 

This work paper presents an advanced control strategy based on artificial neural networks for 

implementing adaptive flexible power point tracking (FPPT) in grid-connected photovoltaic 

arrays. The proposed ANN-based FPPT controller enables the PV system to dynamically adjust 

its operating point not only to maximize energy extraction but also to maintain adaptive control 

over power output according to grid requirements and dynamic conditions. 

The artificial neural network is trained to map measured system parameters—including PV 

voltage, current, irradiance, temperature, and grid frequency signals—directly to optimal 

control references for the DC-DC converter and grid-connected inverter. Unlike conventional 

maximum power point tracking algorithms that rely on slow iterative perturbation methods, the 

ANN-based approach provides single-step computation, enabling rapid response to 

environmental changes and grid disturbances while maintaining steady-state precision.The 

adaptive control framework allows the PV array to operate at flexible power setpoints, 

establishing power reserves for frequency regulation, inertial response, and voltage support—

critical functionalities for modern grid-connected renewable installations. The enhanced 

dynamic control mechanism improves transient response characteristics, reducing settling time 

and overshoot while minimizing tracking errors under both gradual environmental 

perturbations and severe grid anomalies such as frequency variations and load transients. 

Comprehensive simulation  validation demonstrate that the proposed ANN-based adaptive 

FPPT strategy outperforms traditional MPPT algorithms in dynamic performance, tracking 

accuracy, and grid support capabilities, achieving efficiency levels exceeding 98% under 

variable irradiance and temperature conditions while maintaining robust response during grid 

faults and rapid power command changes. 
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ABSTRACT 

This paper addresses the critical challenges of stable and reliable operation of grid-forming 

(GFM) inverters across both islanded and grid-connected microgrid configurations. Grid-

forming inverters must establish voltage and frequency references, support transient stability, 

and provide fault ride-through capability while operating under strict current limits, 

fundamentally different from synchronous generators. We present advanced hierarchical 

control architectures combining virtual synchronous machine dynamics with adaptive droop 

control, inner current-limiting loops, and secondary/tertiary supervisory layers for seamless 

mode transitions. Protection strategies tailored to low-fault-current inverter-based systems are 

proposed, including superimposed-component detection, adaptive relay coordination, and 

voltage-restraint logic that distinguish internal from external faults at detection speeds 

exceeding 10 ms. Multi-loop stability analysis ensures inter-unit coordination and resilience 

during islanding events, load transients, and unbalanced faults.  

The framework incorporates adaptive algorithms that adjust control parameters and protection 

settings in real time based on network topology, operational state, and grid strength variations. 

Experimental validation demonstrates robust frequency regulation with 43.5% improvement, 

fault ride-through with voltage recovery under 100 ms and THD below 3%, and protection 

selectivity across multiple fault scenarios. This integrated approach enables reliable deployment 

of 100% inverter-based microgrids while maintaining compatibility with legacy distribution 

protection devices and future high-penetration renewable systems. 
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Abstract 

 
 

The microstructure and mechanical properties of Cu₁₋ₓZn₁₋ᵧAl₁₋𝓏 alloys, with 

compositional ranges of 0.29 < x < 0.30, 0.74 < y < 0.75, and 0.83 < z < 0.96, 

synthesized via Self-propagating High-temperature Synthesis (SHS), were 

systematically investigated. Structural characterization was performed using X-

ray diffraction, while tensile testing and Brinell hardness measurements assessed 

the mechanical behaviour. The results revealed that slight variations in elemental 

composition induced the formation of novel phases, significantly influencing the 

microstructural architecture and, consequently, the mechanical performance of 

the alloys. This study also underscores the potential of SHS as a viable alternative 

to conventional fabrication techniques for the development of Shape Memory 

Alloys (SMAs), offering advantages in efficiency and material design flexibility. 
 

Key words:  phase transformation, martensitic transformation, smart 
materials, shape memory alloys, mechanical characterization. 
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Abstract  

        This study presents an analysis of the maintenance of a centrifugal pump using the Failure Modes 

Diagnosis (FMD) methodology. Centrifugal pumps are widely used in industrial environments due to 

their efficiency and reliability, making their maintenance critical for ensuring continuous operation and 

minimizing downtime. The research focuses on identifying and classifying potential failure modes and 

evaluating their impact on system performance. Techniques such as the ABC classification method and 

Weibull analysis are applied to assess equipment reliability and optimize maintenance strategies. The 

objective is to improve the maintainability, availability, and overall efficiency of the pumping system. 

The study offers practical insights for implementing proactive maintenance approaches and enhancing 

the operational life of centrifugal pumps.energy management. 

Keywords  

Centrifugal pump, rotational speed, manometric head, hydraulic power, electrical power, efficiency, 

least squares fitting 
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ABSTRACT 

Hydrogen is increasingly recognized as a pivotal energy carrier for future clean energy systems. 

However, the design of efficient compression and transport infrastructure necessitates precise 

knowledge of its thermophysical properties. A critical challenge remains the accurate prediction 

of hydrogen gas viscosity, particularly under high-pressure regimes where traditional equations 

of state (EOS) and semi-empirical correlations often exhibit significant deviations and high 

computational costs. To address these limitations, this study proposes a novel predictive model 

based on an Artificial Neural Network (ANN). The model was developed and optimized using 

a comprehensive dataset compiled from experimental literature, utilizing Temperature (T) and 

Pressure (P) as input parameters. The ANN-based approach demonstrates superior performance 

compared to conventional methods, achieving a correlation coefficient (R2) higher than 0.99 

and an Average Absolute Relative Deviation (AARD) less than 2%. These results confirm the 

model's robustness and its potential for real-time process modeling in the hydrogen supply 

chain. 
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ABSTRACT 

Flow past a two-dimensional hot circular cylinder is widely studied phenomenon since his 

problem is of interest with respect to many technical applications.In the present work, numerical 

simulations of flow past a circular cylinder, performed by using a commercial CFD code 

"Fluent" approaches.The time dependent laminar flow for Re=150 is simulated to investigate 

the flow parameters including drag and lift coefficients, Strouhal numbre, velocity contours, 

pressure contours, vorticity contours,temperature contours . The results showed that the flow is 

strongly unsteady and unsymmetrical 
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ABSTRACT 

An unprecedented enthusiasm among the researchers and engineers who aspire to find a 

substitute for the various hydrocarbons existing currently  in order to reduce the emission of 

polluting gases. Hence the idea of replacing fossil hydrocarbons by hydrogen has emerged. 

Hydrogen has the advantage of being non-polluting.Hydrogen has gained attention as an 

alternative energy carrier capable of supporting a low-carbon economy. Unlike hydrocarbons, 

hydrogen combustion produces only water. Despite its environmental benefits, hydrogen faces 

several technical and economic challenges, Hydrogen  has made a spectacular entry into the 

world of vehicles since it owns a high energy density by weight, and its addition can lead to 

higher energy release and greater efficiency in combustion, with potential for significant 

reductions in specific fuel consumption. 

The work presented is a contribution that aims to demonstrate some advantages brought about 

by the incorporation and introduction of hydrogen. we can easily note that the Hydrogen is 

considered an environmentally friendly energy carrier ,in addition ,we can said that it possesses 

a  high gravimetric energy density. Hydrogen has an energy content of approximately 120 

MJ/kg, which is significantly higher than that of gasoline or natural gas.But despite its 

advantages, we still face other challenges that require real reflection, such that the fact that  

Hydrogen, however, is not freely available in nature and must be produced from other energy 

sources. Current production technologies include steam methane reforming, coal gasification, 

and electrolysis. Although electrolysis offers a cleaner alternative, it remains costly and energy-

intensive. 
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ABSTRACT 

the rotorof a wind turbin is certainly one of the most essential elements. Indeed, it is a 

rotating assembly, possibly large, which may be required to work for more than twenty 

years in an environment often disrupted and generating aerodynamic constraints "fatigue" 

were sometimes large, in an environment severe climate.... It is for this reason that machines 

are now answered most machines with rotor axis horizontal, parallel to the wind direction 

(two-bladed or three-bladed). 

 A number of researchers have developed methods of modeling to predict the performance 

of wind turbine rotors. In these methods, the theory of blade element allows calculation of 

the characteristics of an annular section of the rotor. Features for the enti re rotor are then 

obtained by integrating or adding the values obtained for each appears under different 

names: Glauret method method vortex ... but in our case we used the following name: 

"Method of blade element." on the comparison between the application of this method sues 

each blade simplest and twisted. 
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ABSTRACT: 

Wind energy is one of the most promising renewable energy sources. It is generated by wind 

and can be used to power homes, buildings and even entire cities. It represents the conversion 

of kinetic energy into mechanical energy and then into electrical energy. This study focuses on 

wind energy and the effect of parameters on the maximum power output of wind energy, 

identifying key parameters that can improve the efficiency, profitability and sustainability of 

energy production. The parameters that influence the latter are wind speed, which is one of the 

most critical parameters for maximising wind energy production. Higher wind speeds generate 

more energy. This study evaluates the parameters that influence wind energy production and 

seeks to better understand the variation in maximum wind turbine power in relation to different 

parameters (number of blades, blade angles, wind speed, wind direction, disturbance) with the 

aim of improving wind turbine design in general. All experiments were conducted by adjusting 

the angle of attack (0, 30, 45, 90) and the number of blades (2, 3, 4, 6). We obtained a maximum 

power of 112 MW. This corresponds to a number of blades equal to 6. Analysis of the results 

shows that the angle of attack has a very visible influence on the statistical model generated. 

This leads to the conclusion that the study should be expanded to include variations in wind 

speed and direction. 

 

Keywords : Renewable energy, wind energy, number of blades, blade angles. 
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ABSTRACT 

In the framework of the ongoing energy transition, wind energy systems employing permanent magnet 

synchronous machines (PMSMs) have increasingly been favored due to their superior efficiency and 

compact design. The overall system performance, however, is critically dependent on the employed 

control strategy. Conventional approaches such as proportional-integral (PI) controllers, sliding mode 

control (SMC), and direct torque control (DTC) exhibit inherent limitations, including slow dynamic 

response, considerable torque ripple, and susceptibility to parameter variations. This study proposes the 

development and validation of an advanced predictive control strategy aimed at mitigating these 

limitations. The method utilizes a discrete-time PMSM model to forecast system behavior over a finite 

prediction horizon. An optimization criterion, minimizing the power tracking error while enforcing 

system constraints, is solved in real time to select the optimal control input. Simulation-based validation 

conducted in the MATLAB/Simulink environment demonstrates the superiority of the proposed control 

scheme. Results indicate a power reference tracking response time below (3 ms) and steady-state 

tracking error under 0.5%. Additionally, the quality of power injected into the grid is significantly 

enhanced, with harmonic distortion rate (THD) of the current reduced to 1.8%, meeting stringent 

industry standards. 

KEY WORDS  

PMSM; Wind energy system; Predictive control; MPC; Power maximization; Energy 

quality. 
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ABSTRACT 

The objective of this research was to determine the optimal conditions for analyzing the wear 

of components made of XC48 steel, 6013 T4 aluminum alloy, and CuSn7 bronze alloy, 

subjected to rotary centrifugation treatment in an abrasive environment. The relevant 

technological variables examined included the size of the abrasive particles (Gs), the rotational 

speed of the disc (ω), and the filling volume of the operating chamber (V), using the Taguchi 

method for experimental design. To optimize these variables and quantify the wear variations, 

mathematical regression models were formulated and validated through Taguchi analysis. The 

lowest wear rates for each material were calculated using numerical methods. This study 

illustrates that improving the qualitative performance of the treatment process is achievable by 

refining the key technological factors. 

 

KEY WORDS  

Centrifugal rotary treatment device; XC48 steel; 6013 T4 aluminum alloy; CuSn7 bronze alloy; 

wear; Taguchi. 
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Abstract 

In this work, thin films of CuGaSe2 have been studied at vacuum, on corning glass, by thermal 

evaporation. The optical properties of these samples have been investigated. The optical 

measurements were performed with a spectrophotometer in the near-IR and visible wavelength, 

this characterization confirm that layers obtained present a very high coefficient of about 10-

4cm-1 and optical gap equal to 1,68eV.The results indicate that thermal evaporation is a 

promising technique for achieving good-quality CGS that can be useful as absorber layers in 

thin film solar cells. 
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Abstract 

The aim of this research paper is to simulate numerical model for a turbulent natural convection 

within a rectangular cavity that has differentially heated vertical walls and thermally insulated 

horizontal walls. The k-ω and SST k-ω turbulence models have been used to perform the 

numerical simulations to assess the ability of these turbulence models to simulate buoyancy 

driven flows at very high Rayleigh Numbers. The governing equations for mass, momentum, 

energy, and turbulence quantities are solved using a finite-volume approach with appropriate 

near-wall treatment for natural convection. The analysis focuses on the thermal and velocity 

fields, streamlines, turbulent viscosity distribution, and both local and average Nusselt numbers 

on the heated wall. The obtained results are compared with reference data from the literature 

(Choi) to assess the accuracy and robustness of each turbulence model. The study highlights 

the strengths and limitations of the k-ω family models in predicting heat transfer and flow 

structures in differentially heated enclosures, providing useful guidance for the modeling of 

turbulent natural convection in engineering applications. 
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ABSTRACT 

Indium oxide (In2O3) thin films were deposited by an ultrasonic spray technique for 

application as window layers in solar cells. Methanol was used as the solvent, the 

deposition time was fixed at 40 minutes, and the substrate temperature was varied at 

300 °C, 350 °C, 400 °C and 450 °C. Structural, morphological and optical properties of 

the films were systematically investigated as a function of substrate temperature. X-ray 

diffraction revealed that increasing the substrate temperature promotes improved 

crystallinity and preferential orientation. Scanning electron microscopy showed that the 

film morphology evolves from fine grains at lower temperature to more densely-packed 

larger grains at higher temperature. 

Optical transmission spectra in the visible-near infrared region demonstrated high 

transparency (> 80 %) and a slight blue–shift of the absorption edge with increasing 

temperature, corresponding to widening of the optical band-gap from ~3.45 eV at 

300 °C to ~3.60 eV at 450 °C. The combination of high transparency, tunable band-gap 

and good film quality indicates that the In2O3 films deposited at ~400-450 °C are 

promising candidates for the transparent window layer in solar cell architectures, 

helping to optimise light coupling and carrier collection. The results are discussed in the 

context of integrating this low-cost spray-deposition method into scalable 

manufacturing of photovoltaic devices for renewable energy applications. 

 

KEY WORDS 

In2O3 thin films; ultrasonic spray deposition; substrate temperature; optical 

transparency; solar cell window layer; renewable energy materials 
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ABSTRACT 

TheelectricenergyrequiredbythedifferentbuildingoftheuniversityofSkikdacanbereliably met by 

hybrid renewable energy sources. This study scrutinizes the economic feasibility of an off-grid 

hybrid renewable-based system proposed to generate the electricity required by the 

differentcampusesofthe universityofSkikda,Algeria.Tothisend,thesystemunder-studyis 

simulated and optimized using HOMER pro software. The proposed system comprises of PV 

system, Wind turbine generator, fuel cell, electrolyzer, hydrogen tank, battery bank and a 

converter.ItconsistsoneACandoneDCloadbuses.Thepowerconvertedfromwindgenerator is 

connected to the AC bus; whereas the power converted from solar system and fuel cell is 

connected to the DC bus. The availability of surplus power in the battery when it exceeds the 

load used to the electrolyzer which energizes to produce hydrogen (H2) which is stored into 

hydrogen tanks. The stored energy is used to run the fuel cell generator to meet the required 

loads during energy shortages to other sources.The obtained results suggest the use of a wind 

turbine, solar panels, a battery bank, and a fuel cell that can produce electricity at a levelized 

cost of 0.193 €/kWh. 

KEY WORDS : PVgenerator, windturbine,fuelcell,modeling, HOMER. 
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ABSTRACT 

This study focuses on optimizing an autonomous energy system (AES) composed of 

photovoltaic (PV) generators, a wind turbine (WT) generator, and an energy storage system 

(ESS). The main objective is to define the optimal system requirements for each subsystem to 

minimize total wasted energy, thereby improving the overall efficiency and autonomy of the 

system. A significant amount of renewable energy is often wasted when the demand is fully 

satisfied,andthestoragesystemiscompletelycharged,leadingtounderutilizationofavailable 

resources. 

Inthisstudy,theoptimalconfigurationsofthePV,WT,andESSweredeterminedwiththeaim of 

minimizing total energy losses. The simulation considered local conditions, including solar 

irradiation,ambienttemperature,windspeed,andtheenergydemandprofileofacityinSkikda, 

Algeria. Optimization was carried out using a Particle Swarm Optimization (PSO) algorithm 

implementedinMATLAB.Theresultsshowthattheapplicationofloss-minimizationapproach 

effectively identifies the optimal capacity for each system component, which reduce total 

energy losses, thereby improving the overall efficiency and utilization of the energy system. 

 

KEY WORDS : 

Optimization;Energylosses;Renewableenergy;Autonomousenergysystem;PSO. 
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ABSTRACT 

The encapsulation of small gas molecules within fullerene nanocages has emerged as a 

promising strategy for gas storage, molecular recognition, and nanoscale material design. In 

thiswork,theinfluenceofatomicdopingonthehost–guestinteractionbetweenmethane(CH4) and 

C60fullerene was investigated using density functional theory (DFT) calculations. Substitutional 

doping of C60with heteroatoms, boron (B), nickel (Ni), titanium (Ti), and aluminum (Al), was 

modeled to elucidate the electronic and structural effects governing endohedral complex 

stabilization. The calculated complexation energies indicate that doped 

fullerenesexhibitenhancedbindingaffinitiestowardCH4comparedtopristineC60,evidencing 

stronger host–guest stabilization upon doping. The observed enhancement is primarily 

attributed to increased dispersive and weak electrostatic interactions between CH₄ and the 

modified cage environment. The relative stabilization trend follows the order CH4@ C60< 

CH4@C59B < CH4@C59Ni < CH4@C59Ti < CH4@C59Si < CH4@C59Al. These findings 

highlight atomic doping as an effective approach to modulate the encapsulation behavior of 

fullerenes, offering valuable insights for the rational design of advanced nanomaterials for 

energy storage and environmental applications. 

 

Keywords: Fullerene C60; Methane encapsulation; Atomic doping; DFT; Host–guest 

interaction. 
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Abstract  
The main objective of this work is to analyze and evaluate the major risks associated with 
the Naphta stabilization section at the RA2K complex in Skikda, with a view to enhancing both 

energy efficiency and environmental protection. To achieve this, the HAZOP 
method was applied to identify potential accident scenarios, followed by the use of the Fault 
Tree Analysis (FTA) to analyze the causes and sequences leading to hazardous events. Scenario 

modeling was carried out using GRIF to estimate the probability of feared events, while 

ALOHA and MARPLOT to assess the severity of potential consequences. This integrated 

approach not only enabled the identification of critical points in the process and prioritization 

of risks using a risk matrix, but also highlighted how certain operational improvements and 

preventive measures can contribute to safer, more energy-efficient, and environmentally 

responsible refinery operations. 

Keywords: HAZOP, FTA, GRIF, ALOHA, MARPLOT, naphtha stabilization unit, RA2K. 
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ABSTRACT 

This work presents a first-principles study of the structural and electronic properties of monolayer 

molybdenum disulfide (MoS₂) doped with arsenic (As) at the sulfur site. Density 

FunctionalTheory(DFT)calculationswereperformedusingtheQuantumESPRESSOpackage 

within the generalized gradient approximation (GGA-PBE). Structural optimization results show 

that As substitution at the S site induces a slight local distortion and modifies the Mo–S 

bondlengthsinthevicinityofthedopantatom.FormationenergyanalysisindicatesthattheAs 

substitutional defect making it more likely to form. 

The electronic band structure and density of states (DOS) reveal that As doping introduces 

localized defect states,where a shoulder appears attached to the valence band edge located at 0 

eV, arises from the contribution of the Mo-4d and As-4p and As-4s orbitals. Moreover, the shift 

of the Fermi level to the valence band suggests that the oping introduces p-type behavior and 

decreases the direct band gap compared to pristine MoS₂. These electronic modifications 

demonstratethat Asdoping at thesulfursiteeffectively tailors theelectroniccharacteristics of MoS₂, 

enhancing its potential for future applications in nanoelectronic and optoelectronic devices. 

 

KEYWORDS : Electronicproperties;DFT;MoS₂;arsenicdoping;sulfursite. 
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ABSTRACT 

With the increasing global consumption of plastics and the resulting environmental challenges 

caused by their accumulation, there has been an urgent need to develop innovative solutions 

that combine functional performance with environmental preservation. Among these solutions, 

the concept of composite materials has received significant attention, as it allows the 

combination of several properties within a single material, offering both excellent performance 

and environmentally friendly characteristics. 

The use of plant fibers in the design of composite materials makes it possible to combine 

properties such as strength, lightness, abundant availability, and low cost, making them a 

promising option for reinforcing polymer matrices. This work aims to develop a new 

generation of composite materials based on polypropylene (PP) reinforced with hawthorn 

seed powder (HSP), through the study of their physical, mechanical, and morphological 

properties. 

In this study, several PP/HSP composite formulations were prepared with varying filler contents 

(10%, 20%, 30%, and 40%). The blending process was carried out using a co-rotating twin-

screw extruder coupled with an injection molding machine of the ERINKA brand. A uniform 

temperature profile of 180 °C was maintained throughout the process. The screw rotation speed 

was set at 50 revolutions per minute, with a residence time of 10 minutes in the plastification 

cylinder. At the outlet of the injection molding machine, test specimens were obtained for 

various characterization operations. Subsequently, these composite materials were subjected to 

different tests to evaluate their mechanical properties, physical measurements, and 

morphological observations. 
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Composites materials; Natural fibers; Environmental preservation 
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Abstract: 

 

 Stress concentration is a problem encountered in the design of mechanical structures 

with holes, notches, and cutouts, frequently used in the assembly of various structural 

components.This phenomenon leads to a local amplification of stresses in an area exhibiting a 

geometric modification or singularity.This area is often the site of crack initiation and can be 

the source of brittle failure. In this study, we analyze the stress concentration factor around a 

central circular hole in isotropic and orthotropic rectangular plates subjected to tensile loading, 

using analytical and finite element methods.Different plate d/w and (L/w) ratios were 

considered to obtain the stress concentration factors. A complete finite element analysis 

(ANSYS) was performed to reduce the stress concentration factor (SCF) between a plate with 

a single central circular hole and a plate with two coaxial auxiliary holes on either side of the 

main hole.Several parameters were considered, including the mechanical characteristics of the 

composites and the spacing between the holes: horizontal, vertical, and inclined at 45°.In this 

study, some composite materials exhibit the lowest stress levels, such as boron/aluminum, 

followed by materials with the best resistance, such as woven glass/epoxy, E-glass/epoxy, and 

boron/epoxy. 
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Abstract 

In this work, the cycads palm (CP) was tested as a novel biosorbent for the removal of methyl 
violet (MV) from aqueous media in the absence and presence of ultrasonic irradiation. Batch 
biosorption studies were conducted to study the effects of different parameters such as initial pH 
solution, biosorbent dose, initial dye concentration and ultrasonic power on MV dye biosorption 
in order to explain the influence of ultrasonic irradiation on biosorption kinetics. Ultrasonic 
irradiation played a key role in the removal of basic dye. The amount of MV biosorption is markedly 
increased in the presence of the ultrasonic field and reduces of equilibrium time for biosorption. 
The biosorption kinetic data were found to be well-represented by the pseudo-second-order rate 
equation, both in the absence and presence of ultrasound. Activation energy(Ea) of biosorption 
has also been evaluated. The values of Ea for MV on CP in presence and in absence of ultrasound, 
respectively, is  22.41 kJ/mol and 28.08 kJ/mol, which confirm that the process is physical nature 
(Ea < 40 kJ/mol)both with and without the assistance of ultrasound. 

Keywords: Ultrasonic irradiation; Biosorption; Cycads palm; methyl violet; Kinetics; Activation 
energy. 
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Abstract 

In this study, an abundant agricultural waste, potato (Solanum tuberosum) peel, was used as a 

biosorbent material to test its suitability for removing a basic dye, MB, from aqueous solutions. 

The potato peel (PP) was characterized by infrared spectroscopy (FTIR), specific surface area, 

isoelectric potential (pHZPC) and the functional organic groups were determined by the Boehm 

titration method. The influence of operating conditions such as contact time, initial 

concentration of the dye, initial solution pH, temperature and biosorbent particle size on dye 

removal was discussed. The results show that the increase of the initial concentration, 

temperature and pH has a positive impact on the biosorption of dye. However, the particle size 

have a negative effect on the dye removal. Biosorption kinetic data obtained at different 

concentrations were modeled using the Lagergren’s pseudo-first-order and Blanchard’s pseudo-

second-order kinetic models to determine the rate constants. It was found that the kinetics of 

the biosorption of dye closely followed the pseudosecond-order kinetic model. Equilibrium 

biosorption data were analyzed by the Langmuir isotherm, the Freundlich isotherm and the 

Flory–Huggins isotherm. The equilibrium data were best represented by the Langmuir isotherm 

model, showing maximum monolayer biosorption capacity, qm, of 127.16 mg g−1. It can be 

concluded that the PP has homogeneous surface energy.  

Keywords: Biosorption;MB; Potato peel; Characterization 
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ABSTRACT 

Environmental pollution has become a global topic of conversation today, with pollutants being 

a major factor in this pollution, which causes an imbalance in the ecological matrix and a 

deterioration of human, animal and plant life.  

Due to their toxicity and carcinogenic power, it is important to eliminate this type of pollutants, 

namely dyes, from aqueous effluents. For this, several advanced chemical oxidation processes 

have been tested. One of the most economical is the Fenton process, which relies on the 

simplicity of free radical formation.  

Among these free radicals, hydroxyl radicals are considered highly active species capable of 

reacting rapidly and non-selectively with most organic compounds (pollutants), known to be 

difficult to oxidize biologically or by conventional chemical treatments.  

In this work, the oxidative degradation of a cationic dye, crystal violet (CV) of the 

Triphenylmethane family in aqueous solution was studied using the Fenton process 

(Fe2+/H2O2). Many experimental parameters affecting the degradation of the dye were 

examined, such as, the initial concentration of Fe2+ and H2O2, the initial concentration of dye 

(model pollutant), the pH of the medium, the presence of salts and several acids, and finally the 

type of water matrices. 

According to the experimental results, the optimal conditions obtained are: a concentration of 

the oxidant [H2O2] = 1 (v/v), a concentration of the catalyst [Fe2+] = 100 mg/L, a solution pH 

less than or equal to 3 (pH≤3) and these conditions were established for an initial concentration 

of Crystal Violet [CV] equal to =15 mg/L. These conditions offer almost total degradation for 

a very short oxidation time. 

This work clearly shows that the Fenton process can be considered an easy and reliable 

technique for the treatment of water contaminated by cationic dyes. 

 

KEY WORDS :Advanced oxidation processes (AOP), Fenton, Crystal Violet, Hydroxyl 

radicals. 
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ABSTRACT 

The utilization of plant fibres in composite manufacturing offers notable advantages, including 

a reduced environmental footprint and favourable specific mechanical properties. This study 

aimed to perform a comparative analysis of mechanical characteristics obtained through 

destructive (tensile testing) and non-destructive (ultrasound) characterization methods. Three 

locally available natural fibres from the Mediterranean region (Alfa, Diss, and Doum) were 

selected as reinforcements for the composites. To address the moisture issue, both aged (30 

days in water) and unaged composites were tested. The Doum-based composite exhibited the 

most superior mechanical properties, demonstrating exceptional tensile strength and 

highlighting its potential as an environmentally friendly, high-performance reinforcement for 

composites. Additionally, the results showed a significant correlation between ultrasonic testing 

and mechanical testing, indicating that ultrasonic methods could be used to monitor natural 

fibre composites exposed to moisture. 

 

KEY WORDS 

Environmental degradation; Non-destructive evaluation; Sustainable materials; Bio-

composites; 
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ABSTRACT 

The search for a cost-effective and environmentally friendly method for wastewater treatment 

is a global challenge. Therefore, this study investigated the removal of pollutants from 

wastewater using silver-doped zinc oxide nanoparticles synthesized using extracts from the 

plant Cynara cardunculus var sylvestris. Green synthesis of nanoparticles is a simple, rapid, 

cost-effective, and environmentally friendly method that has successfully removed organic dyes 

from wastewater. The results of crystal violet degradation show that: silver-doped ZnO has a 

higher photodegradation efficiency than undoped ZnO where the efficiency reaches 100% after 

a time of 90min in the presence of the cynara cardunculus plant. Then the use of these 

nanoparticles for the removal of suspended solids is remarkable where the efficiency of MES 

removal is reached 80.31% and the COD efficiency reaches 63.55% for a mass of 0.1g of ZnO 

doped on Ag. 

 

Keywords: green synthesis ZnO/Ag; cynara cardunculus plant extract; crystal violet 

degradation; biocoagulant 

 

 

 

 

 

 

 



1stInternational Conference on Renewable Energies, Environment and Engineering Applications 

 (ICREEEA’2025) 

 
 

182 
 

 

 

 

 

Corrosion Inhibition of Aluminum by 1,2-Bis(2-Bromobenzylidene)hydrazine: 

Experimental Performance and Environmental Perspectives 

 
Allouche Leila Lamia (a,b), Boufas sihem(a,b),  

(a) Laboratoire de Génie mécanique et Matériaux, Faculté de Technologie, Université du 20 Août 

1955 de Skikda, 21000, Algeria                                                                                                                                                                                                                    

(b) Département de Technologie, Université du 20 Août 1955 de Skikda, 21000, Algeria                            
E-mail : teacher.corrosion@Gmail.com 

 

Abstract 

This study evaluates 1,2-bis(2-bromobenzylidene)hydrazine (BBBH) as a corrosion inhibitor 

for aluminum in 1 M H₂SO₄. Experimental results show that BBBH provides effective 

protection, reaching a maximum inhibition efficiency of 83.23% at 600 ppm. The inhibition 

mechanism is of mixed type, forming a protective film on the aluminum surface without altering 

the underlying corrosion processes. SEM, XPS, and XRD analyses confirm stable deposition 

and chemisorption, while DFT calculations corroborate the experimental findings. From an 

environmental standpoint, the use of BBBH as an organic inhibitor reduces reliance on 

aggressive chemical treatments, lowering ecological impacts. Future perspectives include 

investigating the effects of temperature and concentration, applying BBBH to other metallic 

alloys, and developing mixed inhibitor formulations to enhance corrosion protection efficiency 

and durability in an eco-friendly manner. 

keywords :  

Aluminum corrosion, Organic inhibitor, BBBH, Protective film, Sustainable/eco-friendly 
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Abstract 

This study examines the synergistic corrosion inhibition effect of Cistus creticus (CC) extract 

and potassium iodide (KI) on XC48 carbon steel in 0.5 M H₂SO₄. Electrochemical techniques 

(PDP, EIS), weight-loss tests, and surface analyses (SEM, XRD, XPS) were used alongside 

theoretical methods (DFT, COSMO-RS, Monte Carlo) to understand both macroscopic 

behavior and molecular interactions.CC extract alone provided moderate protection (~58% at 

500 ppm), but its efficiency increased dramatically to over 91% when combined with 83 ppm 

KI. Weight-loss data confirmed improved adsorption and long-term stability. PDP results 

indicated a mixed-type inhibition mechanism, and EIS showed higher charge-transfer resistance 

and lower double-layer capacitance for the CC + KI system. Adsorption followed the Langmuir 

isotherm, with thermodynamic parameters indicating mixed physisorption–chemisorption. 

Computational results revealed strong adsorption of CC polyphenols on Fe(110), enhanced by 

iodide ions.Overall, the CC–KI combination demonstrates a highly efficient, eco-friendly 

corrosion inhibition system, with performance strongly influenced by iodide concentration. 

Keywords: 

Corrosion inhibition , Carbon steel (XC48) , Cistus creticus extract , Electrochemical 

techniques , DFT calculations 
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Abstract 

This study comparatively examines the performance of virgin and recycled high-density polyethylene 

(HDPE), with particular emphasis on their mechanical properties and thermo-chemical behavior. The 

tests carried out show that recycled HDPE undergoes a slight degradation of its mechanical properties, 

notably in terms of abrasive wear resistance, modulus of elasticity, Shore D hardness, and resilience. 

Despite this decrease, the observed performance remains generally satisfactory for non-critical industrial 

applications or those subjected to moderate levels of stress. 

Furthermore, thermochemical analyses confirm the material's good stability, revealing that HDPE, even 

after recycling, retains significant resistance to thermal variations and common chemical degradation. 

These results demonstrate the value of integrating recycled HDPE into various manufacturing processes, 

promoting the efficient recovery of plastic waste while reducing the environmental footprint of the 

materials used. 

Keywords: HDPE, recycling, virgin material, mechanical properties, thermo-chemical analyses. 
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ABSTRACT 

The use of plastics has increased significantly due to population growth and their widespread 

applications across various industries. However,non-biodegradable fossil-fuel-based plastics 

have raised major environmental and health problems. In response to these challenges, the use 

of thermoplastic starch   as biodegradable polymer films  emerged as promising alternatives 

raw material  due to the abundance, biodegradability and low cost of starch. 

The preparation of thermoplastic starch from native starch requires the addition of plasticizers 

such as glycerol, sorbitol, xylitol and ethylene glycol followed by heating of the mixture to 

enhance flexibility, processability, and overall material performance. 

Recent studies indicate that starch-based bioplastics offer promising applications, particularly 

in eco-friendly packaging, biodegradable bags, agricultural films, and short-life single-use 

products aimed at reducing plastic waste. 

This work provides a bibliographic overview of recent research on starch-based bioplastics, 

offering a synthesized understanding of their key properties, limitations, and emerging 

applications 

 

 

KEY WORDS 

Thermoplastic starch; Biodegradable polymers; Starch-based bioplastics; Plasticizers; Eco 

friendly packaging; Biodegradable films. 
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ABSTRACT 

This research focuses on the development and characterization of plant fiber–reinforced 

composites using natural fibers. The composites were manufactured by combining a polymer 

matrix with raw fibers. Mechanical tests, including tensile and flexural analyses, were 

performed to evaluate the influence of fibers on the material’s performance. The results show 

moderate improvements in stiffness and strength compared to neat polymers, while maintaining 

low density and good biodegradability. However, weak fiber–matrix adhesion and high 

moisture absorption limit the overall mechanical properties. Despite these challenges, plant 

fiber composites represent a sustainable and cost-effective alternative for lightweight 

applications in the automotive and construction industries. 
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ABSTRACT 

Flash Flash floods are catastrophic events that pose a significant threat, resulting in severe 

damage to property, infrastructure, and loss of life, particularly in low-lying regions in the 

northeastern part of Algeria, such as the Wadi Boumerzoug sub-watershed. Effective 

management necessitates decision support tools built upon robust risk assessment. The 

objective of this study was to determine flood susceptibility and mitigate flash flood risk by 

generating flood susceptibility maps. In this study, the Support Vector Machine (SVM) model 

was employed to assess flood susceptibility by analyzing 12 influential factors, including land 

use and land cover (LULC), distance to the river, slope, flow accumulation, plan curvature, soil 

type, rainfall, stream power index (SPI), terrain roughness index (TRI), elevation, drainage 

density, and Topographic Wetness Index (TWI). Approximately 85 flood locations were 

identified, with 70% of the data used for training and 30% for validation. Validation results 

confirmed the robustness and predictive efficiency of the SVM model, achieving an Area Under 

the Curve (AUC) of 80%. The results revealed a distinct spatial pattern of susceptibility, 

indicating that the area closest to the city of Constantine is the most vulnerable. The findings 

highlight that distance to the river, TWI, flow accumulation, and slope are the main controlling 

factors influencing flood occurrence. The generated susceptibility map provides valuable 

insights for land-use planning, early warning systems, and flood risk mitigation strategies, 

supporting decision-makers in reducing the impact of future flash flood events. 

 

KEY WORDS 

Flood susceptibility mapping; Support Vector Machine (SVM); Flash floods; GIS; Wadi 

Boumerzoug; Algeria. 
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ABSTRACT 

The present work investigates the anticorrosive performance of a Schiff base compound as a 

corrosion inhibitor for XC52 steel in 1 M hydrochloric acid. The objective of this study is to 

evaluate the inhibition efficiency and the protection mechanism of the steel surface through 

electrochemical measurements, impedance spectroscopy, and gravimetric methods.  

potentiodynamic polarization results reveal a significant decrease in both anodic and cathodic 

current densities with increasing inhibitor concentration, indicating that the compound behaves 

as a mixed-type inhibitor. The maximum inhibition efficiency reached 94.46% at 150 ppm, 

reflecting a strong reduction in the corrosion rate. Electrochemical impedance analysis confirms 

the formation of a protective barrier film through adsorption of inhibitor molecules on the metal 

surface, as evidenced by the increase in charge transfer resistance and the decrease in double 

layer capacitance. The highest efficiency obtained by EIS was 92.49% at 150 ppm, confirming 

the electrochemical results. The overall findings show strong agreement between the different 

techniques and demonstrate that the Schiff base provides efficient protection by forming a 

stable adsorbed film on the steel surface. This study confirms the potential of this compound as 

an effective and eco-friendly corrosion inhibitor for steel in acidic environments 

KEY WORDS: Corrosion inhibition ; XC52 steel; Efficiency; Electrochemical 

measurements 
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ABSTRACT 

Synthetic dyes are among the most persistent and problematic types of organic pollutants found 

in aquatic environments. Their complex aromatic structures, high stability, and resistance to 

biodegradation make them particularly problematic. Safranin O (SO), a cationic phenazine dye 

(C.I. Basic Red 2), is used in textile dyeing, biological staining, and photopolymerization 

processes. Releasing SO into bodies of water, even at trace levels, can impart intense coloration, 

reduce light penetration, disrupt photosynthesis, and cause toxic or mutagenic effects in aquatic 

organisms. Conventional treatment methods, such as adsorption, coagulation–flocculation, and 

biological oxidation, are often ineffective at removing SO due to its low biodegradability and 

strong affinity for water. 

Heterogeneous photocatalysis using titanium dioxide (TiO2) under ultraviolet or solar 

irradiation is a promising advanced oxidation process. This process breaks down stubborn dyes 

into harmless byproducts, including carbon dioxide, water, and inorganic ions. TiO2 generates 

electron-hole pairs when excited by light. These pairs initiate redox reactions and produce 

reactive oxygen species (ROS), including hydroxyl radicals (•OH), superoxide anions (O2
•−), 

and photogenerated holes (h+). These oxidative species can indiscriminately oxidize complex 

dye molecules, resulting in chromophore cleavage and mineralization.  

This study describes the key species involved in photocatalytic reaction for Safranin O (SO) 

degradation on TiO2 under 365 nm UV irradiation. For this object, the scavenger method was 

utilised.Eight scavengers targeting specific pathways: ascorbic acid (AA), methanol (MeOH), 

sodium azide (NaN3), sodium nitrite (NaNO2), benzoquinone (BQ), sodium oxalate (OX), 

sucrose (SCR), and phenol (PH) were tested. These chemical probes were added to 200 mL of 

aqueous SO (10 mg/L), in different concentrations in the range [0, 100 mM]. The results 

revealed •OH dominance, with measurable contributions from superoxide/hydrogen peroxide 

(O2
•−/H2O2) and valence-band holes (h+); singlet oxygen (1O2) played a minor role. 

 

KEY WORDS  
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ABSTRACT 

Conventional water treatment methods are often ineffective for removing persistent emerging 

contaminants, such as synthetic dyes. This has prompted significant research into Advanced 

Oxidation Processes (AOPs). This study compares the efficacy of UV/periodate (UV/PI) and 

UV/H₂O₂ advanced oxidation processes for degrading Chlorazol Black dye (20 mg L⁻¹) at pH 

7, using an initial oxidant concentration of 1 mM for both systems. The dye pollutants taken 

from various industries play an important role in the environmental contaminations because of 

their resistance to biological degradation. The UV/PI system, which generates iodine radicals 

(IO₃• and IO₄•), demonstrated superior performance, achieving complete dye removal within 

35 minutes. In contrast, the UV/H₂O₂ process, reliant on highly oxidizing hydroxyl radicals 

(•OH), removed only 70% of the dye, compared to 40% with UV irradiation alone. The 

degradation efficiency of both systems was found to be highly dependent on operational 

parameters, increasing with higher oxidant concentrations. The results indicate that the 

UV/periodate system is a more efficient and promising technology for the treatment  for 

wastewater treatment. 

KEY WORDS 

Advanced oxidation processes, UV/Periodate , UV/H₂O₂, textile dye, UV, wastewater 

treatment  
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ABSTRACT  

Environmental noise is a widespread stressor that reduces attention and increases arousal, 

whereas natural soundscapes are known to support restoration and well-being. This pilot study 

examined whether exposure to natural auditory environments can mitigate the neural strain 

caused by noise. Twelve healthy adults completed five cognitive tasks, under three auditory 

conditions: urban noise, natural sounds, and silence with earplugs, while their brain activity 

was recorded using a 32-channel EEG system.  

Behavioral performance remained generally high across tasks, with only the N-Back task 

showing better performance in the natural-sound condition compared to the others. In contrast, 

EEG results revealed strong modulation driven by the auditory environment. Natural sounds 

increased neural power in several frequency bands, raised certain frequency-based ratios, and 

enhanced indices associated with relaxed yet focused cortical states. Urban noise, on the other 

hand, elevated lower-frequency activity and increased markers linked to higher cognitive effort 

and compensatory processing.  

Reliability analyses indicated moderate stability of EEG measures within each condition, with 

greater consistency for ratio-based indices. Overall, the findings show that natural soundscapes 

encourage efficient neural organization requiring less cognitive effort, whereas urban noise 

induces a more energetically demanding neural response despite stable behavioral performance. 

These results highlight electrophysiological markers of environmental stress and restoration, 

supporting biophilic design strategies for healthier and more cognitively sustainable 

environments.  

KEY WORDS  

Environmental neuroscience; EEG; cognitive load; noise exposure; nature sounds 
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ABSTRACT 

La demande croissante des adsorbants utilisés dans les procédés de protection de  

l'environnement a fait que leur prix coûte de plus en plus cher ce qui suscite une recherche 

complémentaire des  nouveaux matériaux adsorbant moins coûteux à partir de matières qui ne 

sont pas classiques, concrètement à partir de déchet naturelle  à savoir les coquilles d’œufs.  

       Dans cette étude, nous nous intéressant à la caractérisation physicochimique et structurale 

des coquilles d’œufs qui présentent un caractère intéressant pour la possibilité de la valorisation 

des déchets naturels et cela par leurs propriété poreuses. Ces matériaux ont été utilisés dans ce 

travail comme adsorbant pour la purification des eaux chargées par la Rhodamine B. 

L’influence des différents paramètres, tels que le temps de contact, la vitesse d’agitation, la 

température, le pH et la concentration ont été étudié. Nous avons constaté que la cinétique 

d’adsorption obéit au modèle de pseudo- seconde ordre et le modèle  de Frundlish  décrit 

correctement les isothermes d’adsorption. 
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ABSTRACT 

This study characterizes the phytochemical and antimicrobial properties of a methanolic 

extract from the leaves of Vitex agnus-castus. Phytochemical profiling via LC-MS/MS 

identified a rich profile of bioactive compounds, including flavonoids (rutin, fisetin, baicalin) 

and phenolic acids (caffeic acid, protocatechuic acid).Antimicrobial activity was evaluated 

using disc diffusion and macrodilution methods. The extract demonstrated selective 

inhibition, showing significant activity against Staphylococcus aureus (14.6 mm zone at 4 

mg/ml) and Salmonella typhi, with a Minimum Inhibitory Concentration (MIC) of 512 µg/ml 

for both. No activity was observed against Escherichia coli or Pseudomonas aeruginosa.The 

results position Vitex agnus-castus leaves as a promising source of selective antimicrobial 

agents, highlighting the value of Algerian biodiversity for biotechnological application. 

 

KEY WORDS (3 to 6 key words) 

LC-MS/MS; Disc diffusion ; Macrodilution; Phytochemical.  
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ABSTRACT  

Biometrics supports environmental protection strategies by improving the accuracy of species 

tracking, threat detection, and ecosystem health assessment. You observe real changes when 

you combine physiological fingerprints, behavioral signals, and multispectral data. You obtain 

a system capable of identifying an animal, recognizing suspicious human movement, or 

measuring local variations related to pollution. You gain responsiveness in areas where 

human monitoring remains limited.  

You see applications in nature reserves, ecological corridors, and industrial zones. You track 

animals using vocal signatures, heat signatures, or unique coat patterns. You detect a poacher 

based on a movement pattern or an abnormal heat signature. You measure a pollutant release 

using a biosensor that reacts to a chemical change. You reduce alert errors when models use 

regular data to identify natural variations.  

You integrate these systems with edge units that process data locally. You limit the need for 

transmission and reduce the risks of exposure. You improve the speed of intervention. You 

find yourself with a tool capable of supporting conservation, the fight against poaching, and 

the management of industrial impacts.  

KEY WORDS  

Biometrics; Environmental protection; Behavioral signals; Animal identification; 
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Abstract 

Macrocyclic nanocages have gained substantial interest due to their capacity to selectively bind 

and confine pollutant gases such as CO2. Their well-defined cavities enable precise host–guest 

interactions, making them promising platforms for gas capture and separation [1-3]. This work 

presents a computational investigation of the host–guest interactions [4,5] governing the 

association of CO2 with resorcin[4]arene. The computed interaction energy for the CO2–

resorcin[4]arene complex indicates a medium-strength noncovalent association. The complex 

is stabilized mainly through dispersion interactions, which govern the noncovalent association 

of CO2 with the resorcin[4]arene cavity. The magnitude of the interaction indicates that CO2 is 

stabilized while maintaining reversible binding, a characteristic consistent with the 

requirements of efficient gas-capture materials. 

 

Keywords: CO2; Resorcin[4]arene; Molecular Recognition; Gas Capture; Non-covalent 

Interactions; DFT 
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RÉSUMÉ 

Le noyau de datte, représentant 10 à 15 % du poids du fruit, est riche en composés bioactifs tels 

que les lipides, les fibres, les minéraux et les composés phénoliques. Autrefois considéré 

comme un déchet, il suscite aujourd’hui un intérêt croissant pour ses nombreuses possibilités 

de valorisation dans les domaines d’agroalimentaire, de l’extraction d’huile et de la cosmétique. 

Dans cette étude, une huile a été extraite des noyaux de dattes de la variété "Ghars" par la 

méthode Soxhlet  avec un rendement de 8 %. Les analyses physico-chimiques ont révélé une 

huile de bonne qualité, stable à l’oxydation et présentant une bonne aptitude à la saponification. 

Les tests microbiologiques ont confirmé son innocuité. 

Cette huile a été utilisée pour formuler plusieurs produits cosmétiques naturels (savons, crème, 

gel nettoyant, baume à lèvres), auxquels elle confère des propriétés hydratantes, antioxydantes, 

anti-inflammatoires et régénérantes. Ces résultats montrent que les noyaux de dattes 

représentent une ressource prometteuse à valoriser dans une logique d’économie circulaire et 

durable. 

 

MOTS CLÉ 

Huile; noyaux de datte ; soxhlet ; produits cosmétiques. 
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Résumé :  

La Seybouse s’étend de la ville de Guelma à celle d’Annaba, sur une longueur de 225 

kilomètres environ, pour se jeter dans la Méditerranée.  

La Seybouse se caractérise par une grande activité urbaine et industrielle présentée sur les deux 

rives qu’il se limite.  

Dans notre travail de recherche on ’a basé sur l’analyse et l’étude des caractères chimiques de 

l'oued Seybouse et ces affluents et recueille quotidiennement des rejets sans traitement.des eaux 

de Oued Seybouse au niveau du littoral d’Annaba, plusieurs paramètres géologique, 

hydrogéologique et hydro chimique ont été réalisée en 8 stations s'étendant du Nord vers le Sud 

entre Annaba et Bouchegouf-wilaya de Guelma, ont concerné les concentrations du cuivre et 

du chrome dans les eaux ainsi que celles de la demande biochimique en oxygène à cinq jours 

(DBO5) et l’oxygène dissous durant la période Mars 2024-Septembrer 2024.  

Les résultats montrent une variation très importante de ces paramètres de la présence des 

métaux lourds.  

Mots clé : Caractères chimiques, analyse, Oued Seybouse, wilaya d’Annaba. 
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Abstract  

Corrosion inside pipelines in the surface facilities of oil wells leads to significant 

operational failures. Thus, the main challenge for the oil industry is not only to identify 

effective anti-deposit agents or corrosion inhibitors when used individually, but also to 

ensure their compatibility with other treatment chemicals employed. 

Our research focused on the study of pipeline corrosion in the Bir Rebea Nord field using 

probe methods (ER and LPR) as well as corrosion coupons.  

We also evaluated the optimal amount of corrosion inhibitors to be injected in order to 

reduce the corrosion rate and ensure the safety of personnel and equipment. 

The analysis of the corrosion coupons revealed a significant corrosion rate that could 

cause damage to the pipelines. To mitigate this phenomenon, corrosion inhibitors were 

injected according to their specific application requirements, with the aim of effectively 

reducing the corrosion rate, particularly in oil field environments. It is essential to 

maintain strict corrosion monitoring to ensure personnel safety and preserve equipment 

integrity. 

Keywords: Corrosion, Inhibitor, Coupon, Pipes. 
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Résumé : 

La pollution des eaux des rejets industriels est un sérieux problème dans plusieurs pays. Pour 

réduire les effets néfastes de ces polluants, plusieurs procédés de traitement des eaux sont mis 

en œuvre, en particulier, la technique de l’adsorption. La présente étude consiste à étudier 

l’élimination des deux colorants (le Cristal Violé et le Vert Malachite) par un adsorbant naturel 

(une plante). Le biosorbant a été préalablement caractérisé par diffraction des rayons X (DRX) 

et Spectroscopie Infrarouge à Transformée de Fourier (IRTF). Les essais d'adsorption nous ont 

permis de constater que la capacité d'adsorption est influencée par divers paramètres liés au 

milieu et a l'adsorbant. Pour le CV (une quantité de 0.4 g de la plante X, un pH de 3, les 

températures 10, 20, 50°C et une vitesse d’agitation de 700 tr/min) donne les meilleurs 

rendements ainsi Pour le VM a des conditions optimale de (0.4 g de la plante X, pH de 8, les 

températures 20,30, et 50°C et une vitesse d’agitation de 1000 tr/min). L’ensemble des résultats 

obtenus montre que la cinétique d’adsorption des colorants sur le matériau est bien décrite par 

le modèle du second ordre. Les isothermes d’adsorption des systèmes adsorbant/adsorbât 

étudiés sont décrites de manière satisfaisante par le modèle mathématique de Langmuir et 

Freundlich 

Mots clés :Cristal Violé - Vert malachite - adsorption – plante naturelle 
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MOTS-CLÉS : sol-gel, Films Minces de ZnO dopé Al, structure wurtzite, Photocatalyse. 

Description du travail: Dans ce travail, nous avons étudié la structure, la microstructure, les 

propriétés optiques et phocatalytiques des couches minces de ZnO non dopé, et dopé 

aluminium avec différentes concentration de dopants et déposées sur des substrats verre par le 

procédé sol gel- associée au technique trempage-tirage. L'acétate de zinc dihydraté (Zn (CH3COO) 

2.2H2O),l’éthanol (C2H6O), et la monoéthanolamine (MEA) ont été utilisés comme précurseur, un 

solvant et un stabilisant, respectivement. Dans la solution, la concentration de Zn2 + a été choisie de 0,4 

M. Les solutions de ZnO dopées ont été préparées en ajoutant du nitrate d'aluminium 

hexahydraté(Al(NO3).6H2O) avec un rapport molaire de 0, 0,05, 0,3, 1, et 2.5%. Les propriétés 

structurales, optiques et photocatalytiques des couches minces ont été caractérisées par la 

diffraction des rayons X, laspectrométrie ultraviolet-visible (UV-Vis), et la de la dégradation du 

bleu méthylène. Les résultats de diffraction des rayons X (DRX) ont montré que tous les films 

déposés cristallisent sous la structure wurtzite hexagonale et présente une orientation 

préférentielle le long du plan (002). Les spectres de la transmission montrent que la transmittance 

moyenne de tous les films dopés Al est d'environ 85%. L'activité photocatalytique des films évalués par 

la photodégradation de bleu de méthylène montrent que  les films ZnO dopé avec 0.05% Al présent une 

activité photocatalytique supérieure à celle de tous les films, atteignant 74% après 4h sous irradiation 

UV 
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Abstract 

The integration of artificial intelligence with fundamental physics principles has created a 

transformative paradigm for accelerated materials discovery and design [1, 2]. We present a 

comprehensive multi-scale framework that synergistically combines quantum mechanical 

calculations, statistical physics, and machine learning to predict and optimize functional 

materials properties [3, 4]. This approach bridges quantum-to-continuum scales through 

physics-informed neural networks, graph neural networks for atomic systems, and Bayesian 

optimization for experimental design. We demon- strate the efficacy of our framework through 

its application to hydrogen storage in boron nitride nanomaterials (BNNs) [5], achieving 

remarkable prediction accuracy (RMSE &lt; 0.05 eV for ad- sorption energies) while reducing 

computational costs by up to 10× compared to traditional high-throughput screening [6]. Our 

AI-physics integration enables rapid identification of optimal BNN configurations, predicting 

hydrogen storage capacities exceeding 6 wt% with binding energies ideal for reversible room-

temperature operation [7]. The framework shows exceptional transferability across material 

classes and properties, providing a scalable pathway for autonomous materials dis- covery. This 

work establishes a new paradigm for physics-guided AI in functional materials design, with 

broad applications in energy storage, electronics, and quantum materials.  

 

 

Keywords: AI-Enhanced Materials Discovery, MultiScale Modeling, Boron Nitride 

Nanomaterials, Hydrogen Storage, Physics-Informed Machine Learning, Graph Neural 

Networks. 
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Abstract  

The utilization of natural renewable resources has attracted a great deal of scientific attention due to environmental 

concerns. Therefore, plastic materials derived from renewable resources have gained a growing interest in 

scientific research and industry to replace petroleum-based ones [1, 2]. Clay is one of the most abundant layered 

minerals in nature with a specific structure and chemical composition. It has attracted a great deal of interest both 

among scientists and engineers since its proper dispersion/distribution in a polymer matrix will be resulted in 

dramatic improvements, including enhanced dimensional stability, high heat resistance [3].  The addition of 

nanofiller such as Montmorillonite in polymers allows the increase in all the properties of the nanomaterial. This 

overall increase in properties is explained by the size of the nanofillers which influences the behavior of the 

material at the nanometric scale [4]. Thus, the management of interactions showed the need to create a continuum 

of interaction from the surface of the nanofillers to the polymer matrix and that this continuity passes through the 

organic modification of the surface of the sheets of clay [5]. 

The object of this work is the synthesis and characterization of polyolefin/clay nanocomposites and more precisely 

on the incorporation of organically modified Montmorillonite in a high density polyethylene matrix (MMT-PEhd 

nanocomposites). According to the methods used for the characterization of these nanocomposites, we have 

achieved a general increase in the thermal, mechanical and especially physical properties by the tremendous 

improvement in the environmental Stress–Cracking resistance (ESCR) a promising result for the improvement of 

barrier properties of this material. 

Key words:Nanocomposite, melt intercalation, polyethylene high density, clay, montmorillonite 
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ABSTRACT 

 This study aims to rigorously assess the contributions of Building Information Modeling (BIM) 

to sustainable development within the construction sector, focusing on its capacity to optimize 

resource use, minimize environmental impacts, and enhance energy efficiency across the full 

building lifecycle—from design and construction to operation and demolition. Given that 

buildings account for 40% of global CO2 emissions, energy consumption, and material 

resources, the primary objective is to demonstrate how BIM's collaborative 3D digital modeling 

integrates sustainability principles early, aligning projects with international standards such as 

LEED, BREEAM, and the UN Agenda 21. Specific sub-objectives include quantifying energy 

savings through simulations, evaluating waste reduction via clash detection, and analyzing 

long-term maintenance benefits, drawing on lifecycle assessments (LCA) and parametric 

analyses to address gaps in traditional construction practices. 
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BIM;Sustainable development;Building lifecycle;Energy efficiency 
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ABSTRACT 

Assessing the hydrodynamic behavior of a continuous stirred-tank reactor is essential for 

identifying potential flow malfunctions. The CE 310 pilot unit from GUNT Hamburg is 

originally designed to study the alkaline hydrolysis of ethyl acetate in a continuous stirred 

reactor. However, in this work, hydrodynamic characterization is conducted under blank-test 

conditions using a non-reactive tracer. The temporal evolution of the tracer concentration is 

monitored and compared with the theoretical response of an ideal stirred reactor. The 

experimental data are then fitted using the Cholette–Cloutier model to detect hydrodynamic 

imperfections such as bypass flow or dead volume. The identified parameters (n = 99,9926 % 

and m = 94,7226 %) indicate an almost negligible bypass and a moderate dead volume. The 

steady-state conversion predicted by this model is compared with that of an ideal reactor, 

revealing a slight performance deviation (< 0,02%) attributable to the detected flow 

malfunctions. 

 

KEY WORDS 

Continuous stirred-tank reactor; hydrodynamics; non-reactive tracer; pilot-scale reactor; flow 

malfunctions; Cholette–Cloutier model; dead volume; bypass flow. 
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ABSTRACT 

 

The aim of the present work is to synthesis two composite semiconductors based on nickel and 

copper supported on titanium dioxide (TiO2) in order to increase its photocatalytic activity and 

investing their efficiency in the degradation of Malachite Green (MG). The prepared samples w

ere characterized by X-ray diffraction (XRD) and Fourier transform infrared spectroscopy (FT-I

R). Sunlight is used as sources irradiation in the photo degradation experiments. The effect of fa

ctors like photocatalyst mass and initial dye concentration on the rate of degradation has been in

vestigated and the optimized conditions for maximum amount of degradation were determined. 

Kinetic analyses indicated that photocatalytic decolorization rate a followed a first-ordermodeld

emonstrating the efficiency of the  

synthesized composites in dye removal under solar irradiation. 
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Photocatalysis, Malachite Green. Photodegradation, Sunlight 
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ABSTRACT 

In the face of contemporarychallenges concerning industrial safety and environmental 

protection, the management of risks associated with flammable substances such as pentane 

plays a critical role. Pentane, a volatile compound found in liquefied natural gas (LNG), is 

especiallyconcerningdueto its high propensityforleakageand explosion. This isparticularly 

problematicinAlgeria,wheretherearenumerousstrategicallyimportantindustrialcomplexes. 

The risks associated with pentane are exacerbated by the difficulty of containing its volatile 

nature in high-pressure environments, making it a priority for research and risk mitigation 

strategies.The primary goal of this studyis to contribute to the reduction of risks associated 

with pentaneinindustrialsettings.Toachievethis,molecularmodelingtechniquesareemployedto 

study the interactions between pentane molecules and supramolecular hosts, such as 

cyclodextrinsandcucurbiturils.Thesehostsareofparticularinterestduetotheirabilitytoform 

stable complexes with volatile substances, offering a potential method for capturing and 

containingpentaneinindustrialenvironments.Theoptimizationofthe host-gueststructuresis 

performedusingdensityfunctionaltheory(DFT),acomputationalquantummechanicalmethod 

that allows for the precise determination of the most stable configurations and the calculation 

of complexation energies.The results obtained from the computational analysis indicate that 

the complex involving pentane and CB8 (a type of cucurbituril) demonstrates the lowest 

complexation energy, suggesting that this complex is the most stable. This is a promising 

finding, as it 

indicatesthatCB8couldbeusedeffectivelyformolecularcaptureofpentane.Suchanapproach 

could significantlyreducetherisksofpentane leakageandexplosioninsensitiveinstallations, 

Thisstudyillustratesthevitalroleofmolecularmodelinginenhancingindustrialsafety and 

in developing innovative solutions to mitigate environmental risks associated with hazardous 

substances like pentane. By identifying and optimizing host-guest interactions, this research 

opens the door to new strategies for managing industrial hazards and promoting environmental 

sustainability. 
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riskprevention,molecularmodeling,pentane,DFT,supramolecularcomplexes. 
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ABSTRACT 

La pollution de l’eau est devenue une réalité incontestable, représentant une menace majeure 

pour l’environnement et l’humanité. Parmi les polluants les plus dangereux figurent les 

colorants, largement utilisés dans de nombreux secteurs. 

Le traitement des eaux implique l’utilisation de divers procédés pour éliminer ces colorants, et 

parmi ces techniques, l'oxydation avancée qui repose sur la création de substances chimiques 

hautement réactives.  

La photocatalyse hétérogène est l’une des méthodes d'oxydation avancée, basée sur l’utilisation 

de semi-conducteurs. Elle est largement adoptée en raison de sa simplicité et de son efficacité 

dans la dégradation des composés toxiques, tels que les colorants. 

Pour cela nous avons réalisé une photocatalyse hétérogène du Rouge Congo en utilisant 

Au/CeO2 et sous irradiation solaire en tenant compte de plusieurs paramètres tels que la 

concentration initiale du polluant la masse du catalyseur et l'ajout de H2O2 nous avons observé 

que l'optimisation du processus se fait avec une masse de 0,2g un volume de 1ml de H2O2 et 

une concentration de 20 mg/L permet d'atteindre une efficacité de 95.58%. 
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ABSTRACT 

This study investigates the adsorption of methyl violet (MV) dye using the aerial parts of Urtica 

dioica plant and biosynthesized copper oxide nanoparticles (CuO NPs) derived from its extract. 

The adsorption process was rapid and efficient, achieving up to 96% dye removal at pH 9 and 

20 °C, with a maximum adsorption capacity of 25 mg/g. The process followed the Langmuir 

isotherm and the pseudo-second-order kinetic model, indicating monolayer adsorption on a 

homogeneous surface. The use of CuO NPs significantly improved the performance, reducing 

the equilibrium time from 60 to 30 minutes due to their larger surface area and higher reactivity. 

These findings demonstrate the high potential of Urtica dioica plant -based materials as green 

and low-cost adsorbents for sustainable wastewater treatment. 
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Urtica dioica plant; Bio-adsorbent;Extraction; Green Synthesis; Nanoparticles; Wastewater. 
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Abstract: 

We used clay for the study of adsorption isotherms, on the one hand, and the kinetics, on the 

other hand, makes it possible to control the design and sizing of structures ensuring the 

purification of colored water by adsorption. The transfer rate of the dye from the solution to the 

adsorbent requires knowing the nature of retention of the dye molecules: adsorption on the 

surface or diffusion in the internal spaces of the adsorbent. The influences of initial 

concentration, masses and solution temperature were studied to optimize the retention capacity 

for both dyes. The results obtained are subjected to modeling the isotherm, which was the 

modelof Freundlich.The interaction of these materials with CV shows that the adsorption 

kinetics is more or less rapid and follows a second order adsorption speed expression and for 

RC it is the first order modalization. 

 

Keywords : Adsorption, Crystal Violet, Congo Red, adsorbent, Bentonite, retention capacity 

 

 

 

 

 

 

 

 

 

 

 

 

 



1stInternational Conference on Renewable Energies, Environment and Engineering Applications 

 (ICREEEA’2025) 

 
 

210 
 

The management of pharmaceutical waste and expired medicines 
Hanifa Chouit1, Faiza Mekhalik 

1 Laboratory of Materials and Energetic Engineering, Faculty of Technology, University 20 August 1955 

Skikda, BP 26, Road d’El Hadaiek -Skikda,21000, Algeria,Email:h.chouit@univ-skikda.dz 

 

ABSTRACT 

Medical and pharmaceutical activities generate a wide variety of waste that can be dangerous 

for human health and the environment. Faced with this problem, it is imperative to put in place 

an effective classification, management and processing system.     

This study explores the crucial relationship between medical and pharmaceutical waste (MPW) management, 

public health, and environmental protection. Through a statistical survey of 76 pharmaceutical 

establishments in the wilaya of Skikda (Algeria), it assesses practices, perceptions, and barriers 

related to MPW management. The collected data were analyzed using SPSS software, allowing 

significant trends to be identified regarding waste sorting, storage, treatment, and disposal 

methods. The results highlight a lack of awareness, inadequacies in infrastructure, as well as 

gaps in regulation and monitoring. The study highlights the need for more rigorous policy and 

targeted training to improve MPW management and reduce its health and environmental 

impacts. 

 

Keywords : Pharmaceutical waste, expired drugs, management, questionnaire, Skikda 
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ABSTRACT 

This study focuses on the green synthesis of three types of nanoparticles—AgO, ZnO, and a 

composite Ag/ZnO (20/80)—using an aqueous extract of P peels as a natural reducing agent. 

The formation of the nanoparticles was confirmed through FTIR, UV–Vis, and XRD analyses. 

The synthesized materials were subsequently applied to the photocatalytic degradation of an 

aqueous Crystal Violet (CV) solution (15 ppm). The results revealed that the photodegradation 

efficiency of the dye increased with irradiation time, reaching 83.84% for 0.3 g of ZnO, while 

the Ag/ZnO composite achieved up to 98% degradation after 70 minutes. The incorporation of 

Ag onto the ZnO surface significantly enhanced photocatalytic performance while reducing the 

amount of the costly silver component required. 

KEY WORDS : P peel plant extract; green synthesis; Ag-doped ZnO; photocatalytic 

degradation; Crystal Violet (CV). 
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Abstract 

 

This study focuses on the preparation of activated carbon from tomato peels, aiming to valorize 

an abundant agricultural residue for wastewater treatment applications. Tomato peel powder 

was chemically activated using zinc chloride, followed by thermal pyrolysis at 700 °C to obtain 

highly porous activated carbon. The prepared adsorbent was characterized through pH point of 

zero charge (pHPZC) determination and scanning electron microscopy (SEM). Adsorption 

experiments were conducted to evaluate the removal of methylene blue dye as a model organic 

pollutant under various parameters, including pH, adsorbent mass, initial dye concentration, 

and contact time. Results showed that the activated carbon exhibits high adsorption 

performance. Adsorption isotherm analysis revealed that both Freundlich and Langmuir models 

adequately describe the process, indicating favorable adsorption behavior. Overall, the study 

demonstrates that tomato-peel-derived activated carbon represents an efficient, low-cost, and 

sustainable adsorbent for removing organic pollutants from aqueous media. 

 

Keywords: 
Activated carbon, Agricultural residue , Tomato peels, Methylene blue dye, Adsorption. 
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ABSTRACT 

The unregulated discharge of synthetic dyes poses serious environmental threats due to their 

toxicity and resistance to degradation. In this study, à Cu2O/NiFe-LDH  

nanomaterials photocatalysts was synthesized via citric method  method using cerrous nitrate 

precursors . FTIR spectra verified characteristic functional groups of Cu2Oand NiFe-LDH and 

The photocatalyst was optimized by varying pH and catalyst dosage with Cu2O at 10 mg dose, 

pH 4 (Congo Red) and pH 10 (Rhodamine B) delivering the best performance. SEM images 

revealed layered structure of Cu2O with uniformly dispersed Cu2O nanoparticles and the 

material retained its framework with minor aggregation and surface compaction post-

reusability. UV–Vis DRS showed band gap reduction to 2.32 eV. 
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Congo Red;Rhodamine B;Cu2O/NiFe-LDH   
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ABSTRACT 

Phytopathogenic diseases of pomegranate (Punica granatum) represent a major limiting factor 

for fruit production in the Skikda region (Algeria), where humid climatic conditions favor the 

spread of pathogens. In response to the growing reliance on synthetic pesticides, the use of 

natural extracts derived from local medicinal plants provides a sustainable and environmentally 

friendly alternative. This study aimed to evaluate the antimicrobial activity of Origanum 

vulgare extracts, an aromatic and medicinal plant widely distributed in the Skikda region.The 

adopted approach was based on classical microbiological methods — isolation, culture, macro- 

and microscopic observations, and identification — to characterize the main pathogenic agents 

responsible for pomegranate diseases, particularly species belonging to the genera Alternaria 

and Aspergillus. Aqueous and methanolic extracts of O. vulgare leaves were prepared by 

maceration at room temperature for 72 hours, followed by solvent evaporation using a rotary 

evaporator, with an average yield of 0.85%. These extracts were tested in vitro against fungal 

isolates using the disk diffusion method and by determining the minimum inhibitory 

concentrations (MIC).The results revealed a marked inhibition of mycelial growth, with 

reduction rates reaching 65% for the aqueous extract and 72% for the methanolic extract, the 

latter exhibiting the highest antimicrobial activity. These findings highlight the 

biotechnological potential of Origanum vulgare extracts as eco-friendly natural biocontrol 

agents, paving the way for their valorization in the ecological and sustainable protection of 

pomegranate crops in the Skikda region. 

KEY WORDS:Origanum vulgare, Punica granatum, Alternaria, Aspergillus, biocontrol, 

Skikda. 
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Abstract  

Wadi Saf-Saf, one of the largest wadis in Skikda town, carries a large proportion of the 

agricultural, industrial, and domestic wastewater from the city and discharges them in coastal 

water. In this study, spatial and temporal analysis of metallic trace elements (Cr, Cu, Zn, Pb, 

Cd, and Fe) in sediment samples was performed by atomic absorption spectroscopy. The results 

obtained revealed that the mean concentrations of heavy metals vary as follows: Zn (118 mg/kg) 

>Pb (60.60 mg/kg) > Cr (58 mg/kg) > Fe (27.20 mg/kg) > Cu (17.40 mg/kg) > Cd (1.26 mg/kg). 

By comparing, the levels of these trace metals in the wadiSaf-Saf with the SEQ-Water 

standards (2003), the results showed a very high toxicity of Chromium, Lead, and Cadmium 

exceeding the standard, presenting a dangerous and toxic environmental sedimentary quality. 

 

Keywords : Saf- Saf wadi, Skikda, Algerian-coastal, Sediment, trace metals, pollution. 
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ABSTRACT 

In this study, binary chitosan/zinc oxide CS/ZnO) nanocomposites and ternary composites 

combining chitosan with activated carbon derived from apricot stones CS/ACAS/ZnO) or 

animalbonesCS/ACAB/ZnO)weresynthesizedforacomparativephotocatalyticevaluationof 

methylene blue degradation in simulated wastewater. The nanocomposites were 

characterized using X-ray diffraction, Fourier-transform infrared spectroscopy, and scanning 

electron microscopy. Photocatalytic experiments demonstrated high degradation rates, with 

CS/ACAS/ZnO achieving 97% removal in 40 min and CS/ACAB/ZnO reaching 92% in 80 

min, under initial pH conditions, a 100 mg adsorbent dose, room temperature, and an initial 

methyleneblueconcentrationof10 mg/L.BothCS/ACAS/ZnOandCS/ACAB/ZnOexhibited 

superior photocatalytic performance for methylene blue degradation under visible light 

irradiation. Kinetic analyses based on pseudo-first-order and pseudo-second-order models 

corroborated the enhanced activity of the nanocomposites. The results confirm the successful 

incorporation of ZnO nanoparticles and demonstratethat supporting ZnO on activated carbon 

is a promising strategy for efficient photocatalysis. 
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MethyleneBlue;ZincOxide;Nanocomposites;Photodegradation;BiologicalWastes; 
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ABSTRACT 

This study investigates the effect of date kernel (DK) particles content on the microstructural, 

chemical, and tribological properties of polyurethane (PU) based composites. Two 

formulations, containing 30% and 50% DK in volume, were examined using SEM, FTIR, and 

tribological tests under dry sliding conditions. 

SEM observations revealed notable differences in dispersion and interfacial quality. The 

PU/30%DK composite exhibited a homogeneous microstructure with well-bonded particles, 

whereas the 50%DK samples showed interfacial voids, reflecting noticeable porosity. FTIR 

spectra evidenced the appearance of new absorption bonds, suggesting a chemical interactions 

between PU matrix and DK lignocellulosic particles. 

Tribological tests revealed a clear dependence of friction and wear behavior on the filler 

content. SEM observations of the worn surfaces showed smoother and shallower grooves in 

DK-filled composites compared to neat PU, indicating that abrasion was the predominant wear 

mechanism. The incorporation of DK particles, at moderate rates, enhanced the tribological 

performance of PU by reducing friction and stabilizing the wear process. 
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ABSTRACT 

Drinking water pollution represents one of the most pressing global challenges and a serious 

threat to public health. Contamination may arise at different stages, directly at the source, either 

during its distribution, or even within households. Ensuring the safety of water intended for 

human consumption, therefore, requires a thorough evaluation of its physical, chemical, and 

microbiological characteristics.The present study was devoted to the assessment of the quality 

of ten natural springs located in the commune of Kanoua, in the western part of Skikda province 

(Algeria). A set of physico-chemical parameters, including temperature, pH, electrical 

conductivity, turbidity, and mineral content, were measured and compared to the Algerian 

standards for potable water. Overall, the majority of these indicators were found to comply with 

the established norms, reflecting a water quality that is generally soft and only weakly 

mineralized. This suggests that, from a chemical standpoint, most of the springs present 

acceptable characteristics for human consumption. 

However, microbiological analyses provided a contrasting perspective. Several sources, 

particularly AinGhboula, AinTaleb, and AinAzardez, showed evidence of faecal 

contamination. The detection of fecal coliforms, such as Escherichia coli, and, in one instance, 

faecal streptococci, indicates the presence of pathogens that could pose health risks if the water 

is consumed without treatment. Only one spring, Bimendoussa, exhibited excellent 

microbiological quality, free of any contamination. 

These findings emphasize the necessity of implementing protective measures and continuous 

monitoring of natural springs to minimize contamination risks. Strengthening hygiene and 

protection strategies is essential to guarantee safe, high-quality drinking water for local 

communities. 

KEY WORDS: Physico-chemical analysis, Bacteriological analysis, Spring water, Kanoua. 
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ABSTRACT 

Despite its closure, the former Zn-Pb mine in Skikda (Northeastern Algeria) remains an active 

source of heavy metal inputs, contributing to severe soil degradation and environmental risk. 

In this study, mixed metal-resistant bacteria were isolated directly from contaminated soil and 

screened for tolerance to Zn, Pb and Fe. Minimum inhibitory concentration (MIC) assays 

revealed that several isolates were able to survive unusually high concentrations of Zn and Fe, 

confirming their adaptation to chronic metal exposure. Selected strains were further evaluated 

for their bioremediation capacity in synthetic medium supplemented with target metals. 

Quantitative monitoring showed a significant decrease in dissolved Zn and Fe concentrations 

over time, indicating effective extracellular sequestration and/or intracellular metal 

transformation. The combined results demonstrate that indigenous soil microbiota in post-

mining systems represent a functional pool of metal-tolerant biocatalysts with dual ecological 

relevance: (i) survival under extreme contamination and (ii) active contribution to the 

attenuation of metal bioavailability. These findings highlight the potential of native bacterial 

consortia as low-cost, eco-compatible candidates for future bioremediation strategies in 

abandoned mining areas. 

KEY WORDS 

Heavy metals; Zn–Pb mine; bacterial tolerance; bioremediation; Skikda; environmental 

restoration. 
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Abstract 

 

This study evaluates the corrosion inhibition performance of prickly pear oil extract as an 

environmentally friendly inhibitor for XC48 steel in a 0.5 M sulfuric acid solution. The 

investigation combines experimental electrochemical methods potentiodynamic polarization, 

electrochemical impedance spectroscopy (EIS), and gravimetric analysis with computational 

approaches, including Density Functional Theory (DFT) and Monte Carlo simulations, to 

provide a comprehensive understanding of the inhibition mechanism at both the macroscopic 

and molecular scales. The findings show that prickly pear oil extract achieves an excellent 

inhibition efficiency of up to 96.4% at 200 ppm, with its adsorption behavior fitting the 

Langmuir isotherm model. Thermodynamic and computational results indicate that the 

inhibition process is predominantly governed by physisorption on the steel surface. Overall, 

this work demonstrates the promising potential of prickly pear oil extract as an effective, 

sustainable corrosion inhibitor, offering new insights into its thermodynamic properties, 

molecular interactions, and long-term protective capabilities. 
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ABSTRACT 

This work aims to develop biocomposites based on natural fibers that are high-performance, 

durable, and environmentally friendly. The study focuses on analyzing the mechanical 

properties of a biocomposite made from natural fibers of the Strelitzia plant, known for its 

ability to propagate rapidly after cultivation. Strelitzia fibers exhibit remarkable ecological 

characteristics, including their biodegradability and lightness. 

In this context, our research examines the mechanical behavior of various composite materials 

reinforced with Strelitzia fibers, using two types of matrices: polyester and high-density 

polyethylene (HDPE). The results obtained highlight the influence of the amount of 

reinforcement and the type of matrix on the mechanical properties of the biocomposites, such 

as stiffness and hardness. The analysis of the materials' behavior is based on an in-depth 

discussion of the results from tensile tests performed with different weight percentages of fibers. 
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Natural fibers, biocomposite, mechanical behavior, mechanical tests, Strelitzia plant 
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Abstract 

The present work investigates the viability of deep eutectic solvents (DESs), prepared from 

eutectic mixtures of choline chloride with urea (1:2 molar ratio), as electrolytes for the electrodeposition 

of silver(I). Emphasis was placed on elucidating how this medium influences the nucleation mechanism. 

Owing to its high chloride content, this DES provides both solvation and complexation environments 

for silver ions, thereby modulating nucleation and growth pathways. The system was first characterized 

by UV-Vis and FTIR spectroscopy, which confirmed molecular interactions and stability. 

Electrochemical analyses were conducted using cyclic voltammetry to establish the potential windows 

of the pure DES and the DES + AgNO₃ mixture at three scan rates (25, 50, and 100 mV/s). Potentiostatic 

chronoamperometry provided further insights into the nucleation dynamics, while electrochemical 

impedance spectroscopy (EIS) highlighted charge transfer and ion transport features in the DES + 

AgNO₃ system. In all cases, silver deposition proceeded via a nucleation and three-dimensional growth 

mechanism governed by diffusion, in agreement with the Scharifker–Hills model. Current–time 

transients supported this interpretation. Finally, atomic force microscopy (AFM) was employed to 

characterize the morphology of the silver deposits, offering complementary evidence of the role of the 

DES in shaping the electrodeposition process. 

 

Key Words: Silver electrodeposition, Deep eutectic solvents (DES), Chronoamperometry, Cyclic 

voltammetry, Electrochemical impedance spectroscopy (EIS), Green electrolyte 
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ABSTRACT 

The corrosion inhibition behavior of carbon steel in simulated industrial crude oil desalination 

water in the presence of amoxicillin was investigated using gravimetric and electrochemical 

techniques. The results indicate that the addition of amoxicillin to the corrosive medium 

significantly decreases the electric double-layer capacitance at the steel/electrolyte interface, 

enhances the charge transfer resistance, and simultaneously retards both the anodic and cathodic 

reactions of carbon steel. The inhibition efficiency depends on immersion time, inhibitor 

concentration, and temperature, reaching up to 85.4% at a concentration of 1.5 g/L. The 

adsorption of the inhibitor molecules on the metal surface follows the Langmuir adsorption 

isotherm. The calculated standard free energy of adsorption suggests that amoxicillin molecules 

are adsorbed onto the steel surface primarily through electrostatic interactions (physical 

adsorption). 

KEY WORDS 

Adsorption isotherm, Carbon steel, Corrosion, Electrochemical impedance spectroscopy, 

Polarization. 

 

 

 

 

 

 

 

 

 

 

mailto:i.hamrouche@univ-skikda.dz
mailto:s.kherraf@univ-skikda.dz


1stInternational Conference on Renewable Energies, Environment and Engineering Applications 

 (ICREEEA’2025) 

 
 

224 
 

Valorization of Pomegranate Peel Waste into Eco-Friendly Biosorbents for 

Efficient Treatment of Dye-Contaminated Wastewater 

 
Nada Hamrouche1, Chahrazed Djilani2, Salah Bouhayene3, Nawal Bouzenad4, Imene 

Hamrouche5 

1,4Department of Process Engineering, Faculty of Technology, University of 20 August 1955 Skikda 21000, 

Algeria, n.hamrouche@univ-skikda.dzn.bouzenad@univ-skikda.dz 
2Department of sciences and technologies, Faculty of Technology, University of 20 August 1955 Skikda 21000, 

Algeria, chahrazed_dj@yahoo.fr 
3Department of Natural and Life Sciences, Faculty of Sciences, University of 20 August 1955 Skikda 21000, 

Algeria, s.bouhayene@univ-skikda.dz  
4Department of petrochemical, Faculty of Technology, University of 20 August 1955 Skikda,21000, Algeria, 

i.hamrouche@univ-skikda.dz 
 

ABSTRACT 

This study proposes an eco-friendly strategy for dye-contaminated wastewater treatment 

through biosorption using modified pomegranate peel biosorbent. Agricultural waste was 

valorized into effective adsorbent material activated with SnCl₂–FeCl₃, targeting the removal 

of Crystal Violet dye from synthetic wastewater. The prepared material was characterized using 

FTIR, XRD and SEM–EDX analyses to assess their structural and surface properties. Process 

optimization and adsorption modeling were conducted through Response Surface Methodology 

with Central Composite design. The modified biosorbent (PP/SnCl₂–FeCl₃) exhibited maximum 

adsorption capacity of 675.47 mg/g, following Langmuir/Freundlich isotherms and pseudo-

second-order kinetics. Thermodynamic results confirmed a spontaneous and endothermic 

process, while reusability tests proved high regeneration potential. This work demonstrates a 

sustainable approach integrating waste valorization, biosorption, and eco-friendly adsorbent 

for efficient industrial wastewater treatment. 

KEY WORDS 

Adsorption modeling, Biosorption, Characterization, Eco-friendly adsorbent, Wastewater 

treatment. 
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ABSTRACT 

This study explores the adsorption behavior of methyl violet (MV) dye onto zeolite using 

combined experimental and theoretical approaches.Batch adsorption experiments were 

conducted to evaluate the effects of pH (4–11), contact time (5–120 min), and initial MV 

concentration (5–40 mg L⁻¹) on adsorption performance. Isotherm analyses revealed that the 

Langmuir model best described the equilibrium data, yielding a monolayer adsorption capacity 

of 35 mg g⁻¹. Kinetic modeling indicated that the adsorption process followed a pseudo-second-

order mechanism.Density functional theory (DFT) calculations were performed to elucidate the 

adsorption mechanism. The results showed that MV exhibits a narrow HOMO–LUMO gap, 

low chemical hardness, low electronegativity, and high electrophilicity, suggesting high 

reactivity. 
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ABSTRACT 

In the current context of the energy transition and the imperative of technological development, 

the exploration of sustainable and ecological materials is of paramount importance. This work 

falls within this perspective by examining the suitability of a new plant-based resource, fibers 

extracted from the Strelitzia reginae plant (recently studied), as a potential reinforcement in 

polymer composites. The main objective is to valorize this resource, available notably in 

Skikda, with the aim of improving the mechanical performance of biocomposites. 

To overcome the poor interfacial adhesion generally observed in natural fiber composites, a 

chemical modification of the fiber surface was implemented. The selected process consists of 

an alkaline treatment in which the fibers are immersed in a NaOH solution. Biocomposites were 

then fabricated using these treated and untreated fibers within an epoxy matrix. These 

biomaterials were tested to analyze the evolution of their mechanical properties. The 

experimental results show that the chemical treatment applied to the fibers leads to an 

improvement in the mechanical properties of the composite material. This local resource thus 

appears as a promising renewable solution for sustainable materials engineering. 
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ABSTRACT 

 

Several researchers have focused on finding new, more environmentally friendly methods to 

inhibit corrosion by using plant extracts for protective purposes.The inhibitory effect of 

spearmint plant extract on the corrosion of carbon steel in H2SO4 3% medium was achieved 

by the gravimetric method.The influence of concentration and immersion time on the inhibitor's 

inhibition efficiency was studied.Spearmint extraction was carried out by hydrodistillation with 

a yield of 15.70%.The corrosion inhibitory efficacy reaches a maximum value of approximately 

92.15% for a concentration of (0.4 g/l) of spearmint extract. 

 

Key-words: A106 steel, Inhibitor, Extraction, Spearmint, Sulfuric acid. 
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Abstract 

In this work, thin films of CuGaSe2 have been studied at vacuum, on corning glass, by thermal 

evaporation.The composition, structure, morphology and optical properties of these samples 

have been investigated.First we have studied structural proprieties using X-Ray diffraction 

(XRD). This technique has shown that at room temperatures, the films are amorphous, after 

treatment at temperature of 350°C, films present a good crystalline, with a chalcopyrite 

structure and crystalline parameters a=5,61Å, c=11,03Å and preferential orientation along 

(112) plane.Chemical composition has been determined using energy dispersive ray analysis 

(EDAX). The optical measurements were performed with a spectrophotometer in the near-IR 

and visible wavelength, this characterization confirm that layers obtained present a very high 

coefficient of about 10-4cm-1 and optical gap equal to 1,68eV.The results indicate that thermal 

evaporation is a promising technique for achieving good-quality CGS that can be useful as 

absorber layers in thin film solar cells. 
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ABSTRACT 

This study investigates the effect of a silver-stain coating on the antibacterial properties of 

LMAS (Li2O-MgO-Al2O3-SiO2) and MAS (MgO-Al2O3-SiO2) glass-ceramics. The coating, 

applied using a traditional technique with AgNO3, was heat treated for 2, 4 and 8 hours to 

evaluate its biocidal efficacyagainst Escherichia coli (E. coli). The results demonstrate that the 

silver-coated glass-ceramics exhibit high antibacterial activity, achieving a reduction of viable 

bacteria by over 4 to 8 logarithms within 90 minutes. Moreover, the coatings significantly 

inhibited bacterial adhesion. The concentration of P2O5(varied from 0 to 3.0 mol%) in the base 

glass-ceramic was found to have an insignificant effect on the biocidal property, with both 

P2O5-free and P2O5-containing compositions achieving high log reductions (>3 to 7 log). In 

contrast, a longer heat-treatment time for the silver coating was identified as the critical factor, 

with samples treated for 8 hours achieving a superior antibacterial performance of >8 log 

reduction against E. coli, equivalent to a 99.999% kill rate. 

The findings confirm that silver staining is a highly effective method for developing highly 

biocidal LMAS and MAS glass-ceramics, with the coating treatment time being a critical 

performance parameter. 
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ABSTRACT 

This study assesses the groundwater quality of the Naama region in southwestern Algeria using 

an integrated statistical approach combining physicochemical, hydrogeochemical, and 

multivariate analyses. Twenty-two groundwater samples were collected and analyzed to 

identify the dominant hydrochemical processes influencing their composition. The results 

reveal three main water types: calcium–bicarbonate facies in the central part (23% of samples), 

sodium–chloride–sulfate facies in the northern part (50%), and sodium–sulfate facies (27%) 

associated with Triassic formation dissolution and the influence of the Sabkha. 

Principal Component Analysis (PCA) and Cluster Analysis (CA) identified three 

hydrochemical groups reflecting the progressive mineralization of groundwater along its flow 

path. The main controlling factors are related to natural salinization, evaporite dissolution, and 

anthropogenic influences, particularly agricultural practices. 

The findings indicate that most samples comply with WHO and Algerian drinking water 

standards. The applied statistical approach proved effective in understanding hydrochemical 

evolution and recharge mechanisms in an arid context. This study provides valuable insights 

for developing sustainable groundwater management and protection strategies in semi-arid 

regions of southwestern Algeria. 
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Abstract 

 The present work investigates the suitability of choline chloride based deep eutectic solvents 

(DESs) combined with ethylene glycol and glycerol as environmentally friendly media for the 

selective extraction and recovery of valuable metals from electronic waste. The goal was to establish 

a sustainable and efficient process that reduces environmental impact while ensuring high recovery 

yields.Two DES systems, ChCl:ethylene glycol and ChCl:glycerol, were prepared and applied to 

dissolve pretreated e-waste powders. The resulting leach solutions were analyzed by UV–Vis and 

Fourier-transform infrared (FTIR) spectroscopy to elucidate metal–solvent interactions and complex 

formation. Cyclic voltammetry (CV) was performed to study electrochemical behavior and redox 

processes, while atomic force microscopy (AFM) was used to examine the morphology of the 

electrodeposited metals.Spectroscopic data confirmed the successful dissolution of copper, nickel, 

silver, and gold in both DESs, with characteristic absorption features indicative of metal ligand 

coordination. Electrochemical analyses revealed distinct redox peaks, validating the potential for 

metal recovery through electrodeposition. AFM observations showed uniform, compact, and well-

adherent metallic coatings, with the ethylene glycol-based DES producing smoother deposits than the 

glycerol system. 

Overall, the results demonstrate that ethylene glycol and glycerol DESs represent efficient, low-

toxicity, and reusable alternatives to traditional acid leaching media. This study highlights the promise 

of DESs as green solvents for e-waste valorization, providing both environmental benefits and 

technological improvements for sustainable metal recovery. 

Keywords: Deep eutectic solvents; Ethylene glycol; Glycerol; Electronic waste; Metal recovery; 

Electrochemical extraction 
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Abstract 

This study investigates the inhibitory effect of an organic compound on the corrosion behavior 

of 304L stainless steel in an acidic medium. Electrochemical techniques, including 

potentiodynamic polarization and electrochemical impedance spectroscopy (EIS), were 

employed to evaluate the inhibition performance. Surface characterization analyses were used 

to assess the protective film formed by the inhibitor on the metal surface. The results show that 

the organic molecule significantly reduces the corrosion rate by adsorbing onto the steel surface 

and forming a stable protective layer. The inhibition efficiency increases with inhibitor 

concentration, indicating predominantly mixed-type inhibitory behavior. These findings 

demonstrate the potential of the tested organic compound as an effective corrosion inhibitor for 

304L stainless steel in acidic environments. 

Keywords 

304L stainless steel; acidic medium; corrosion inhibition; organic inhibitor; electrochemical 

analysis; EIS;  
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Abstract :  

The reinforcement of polymers via natural fibers allows for reducing environmental impacts. 

Among these natural fibers, plant fibers having a structural function in nature present 

interesting mechanical properties. Furthermore they are easily available. Organic fibers can be 

used although they have more varied properties. Due to knowledge development, the 

availability of new half-products and the evolution of regulations in terms of environment 

protection, biocomposites are to be developed in a large number of sectors of activity. In this 

context, different formulations were prepared with different levels of charge. These were 

characterized by various techniques: physical tests, mechanical tests, rheological tests and 

morphological. 

 

Keywords: naturel fiber, mechanical properties, biocomposites, polymer. 
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ABSTRACT 

We present a groundbreaking quantum computational framework that integrates 

quantummachine learning, variational quantum algorithms, and quantum-enhanced simulations 

foraccelerated nanotechnology development. Our approach leverages quantum computers 

tosolve previously in- tractable materials science problems, achieving exponential speedup 

inelectronic structure calculations and quantum dynamics simulations. The 

frameworkcombines variational quantum eigen solvers for nanomaterial property prediction, 

quantumneural networks for structure-property relationships, and quantum Monte Carlo 

methods forstatistical mechanical properties. We demonstrate applications in boron 

nitridenanotechnology, quantum dot systems, and 2D materials, achieving un- 

precedentedaccuracy in predicting quantum transport, optical properties, and chemical 

reactivity. 

This work establishes quantum computing as a transformative tool for 

nanotechnologyinnovation. 
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ABSTRACT 

In semi-arid coastal environments, groundwater represents the main water resource for 

agriculture, making its quality assessment essential for sustainable irrigation planning. This 

study proposes an integrated approach to evaluate the suitability of groundwater from the 

Skikda aquifer (North-eastern Algeria) for irrigation and to elucidate the geochemical 

mechanisms controlling its composition. A total of 44 water samples, collected over two 

seasons (winter and summer), were analysed using both descriptive and advanced analytical 

tools. Major physicochemical parameters, including pH, electrical conductivity (EC), total 

dissolved solids (TDS), and major cations and anions (Ca²⁺, Mg²⁺, Na⁺, K⁺, Cl⁻, SO₄²⁻, HCO₃⁻, 

NO₃⁻), were measured to assess water quality.Hydrochemical characterization revealed the 

dominance of Mg-Ca-SO₄ and Na-Cl facies, indicating water–rock interaction and evaporation 

as the primary controlling processes, as confirmed by Gibbs diagrams. Principal Component 

Analysis (PCA) was applied to identify the main controlling factors, clearly indicating that 

salinization, strongly correlated with Na⁺, Cl⁻, and EC, is the primary driver of water quality 

variation. Irrigation Water Quality Indices (IWQIs), including Sodium Adsorption Ratio (SAR) 

and EC, revealed that high salinity (EC and TDS) represents the main limitation, which is 

exacerbated during the summer season.Additionally, Geographic Information System (GIS) 

techniques were used to map the spatial distribution of hydrochemical risks, identifying the 

least suitable water for irrigation along the coastal strip and in areas with low aquifer recharge. 

The integrated GIS and multivariate statistical approach provides a comprehensive 

understanding of the spatial and hydrochemical dynamics of the Skikda aquifer. This approach 

enables precise identification of areas affected by hydrochemical degradation, offering essential 

tools for targeted and sustainable groundwater management. The findings provide valuable 

guidance for irrigation planning, resource management, and policy-making in semi-arid coastal 

regions and can serve as a model for similar environments worldwide. 
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Abstract  

This study investigated the synthesis of a heterogeneous iron-based catalyst (Fe-CA) and the 

evaluation of its performance in the photo-Fenton reaction for the degradation of methylene 

blue under solar and microwave irradiation. To determine optimal decolorization conditions, 

several variables, including catalyst mass, H2O2 content, pH, and initial MB concentration in 

the reaction system, were investigated. Experimental results highlight the remarkable 

efficiency of the catalysts in the degradation of methylene blue (MB). After exposure to 

sunlight and microwave irradiation, the catalyst achieved complete MB removal under solar 

and microwave irradiation in 120 min and 8 min, respectively.  

Furthermore, the catalyst stability was evaluated over three consecutive cycles, revealing a 

sustained removal efficiency of 88.94%.  

 

Keywords: activated carbon, methylene blue dye, catalyst, irradiation, photo-Fenton reaction. 
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Abstract:  

 

Lithium bromide (LiBr)-water absorption cooling systems are conventional in air conditionning 

because their performance is good and cost is low. These systems opêrate by low level energy; 

therfore they can use renewable energy and reduce fuel consumption and pollution environment 

too. 

The aim of this study is to simulate a solar single effect water- litium bromide absorption 

refrigeration system; the simulation is based on mass and energy balances and  heat and mass 

transfer for each element of the cycle. 

The computer program developed has been validated by comparing the simulation results with 

some avaible results in the literature. 

To design and optimize perfomance of the whole system, the most important variable is the hot 

source temperature while the other parameters are input variables  as they are fixed by existing 

initial conditions 

The hot source temperature should be controlled in function of incident solar radiation. 

The variation of generator temperature from 70 to 95°c results in increase of the coefficient of 

performance from 0.32 to 0.8. there is a rapid increase in coefficient with temperature up to 

75°c followed by slower rate up to 85°c to take almost a constant value thereafter. 

 

 

Keywords: Solar absorption refrigeration, , Water-lithium bromide chiller, Flat- plate collector. 
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Abstract 

Metal oxide nanoparticles are widely used in chemical engineering and biotechnology for 

various applications. Among the many semiconductor metal oxides, NiO is a well-known 

material due to its excellent performance in industrial and environmental applications. Both 

photocatalysis and adsorption benefit from the use of NiO. In the past, nanostructured NiO with 

excellent photocatalytic activity has been created and used to degrade novel 

contaminants.Adsorption removal of organic contaminants has also been achieved using high 

charge density NiO nanoparticles. In this study, NiO nanoparticles (NPs) were successfully 

synthesized from extracts of a medicinal plant. The study focuses on evaluating the 

photocatalytic efficiency of the catalyst produced with respect to organic pollutants. 

Remarkably, NiO nanoparticles achieve a degradation efficiency of 96.8%. These degradation 

processes take place under solar irradiation, with a contact time of 110 minutes, a pH of 7 and 

a temperature of 25 °C. The study highlights the potential of Ni nanocomposite (NPs) as an 

effective, cost-effective and environmentally friendly solution for water treatment. 

Keywords:  biosynthesis, plant, dye, solar irradiation, efficiency. 
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ABSTRACT: 

Corrosion inhibitors are widely used to protect metallic materials; however, many conventional 

inhibitors incorporate toxic or carcinogenic compounds that can harm the environment. For this 

reason, numerous researchers are focusing on natural, plant-based alternatives that are 

environmentally safe. 

The present work evaluates the anticorrosion performance of a green inhibitor prepared 

from harissa extract, tested for its ability to mitigate steel corrosion in a hydrochloric acid 

(HCl) solution. 

The study employed the mass-loss technique (Δm), a standard industrial method, to determine 

the corrosion rate (Vcorr) and the inhibition efficiency (EI). 

The findings obtained in HCl medium revealed a substantial reduction in the corrosion rate 

when the inhibitor was added, across all exposure times and for various inhibitor amounts. 

Moreover, the inhibition efficiency increased with rising temperature, confirming the 

inhibitor’s strong potential in controlling corrosion. 

 

Keywords : Corrosion, green inhibitors, steel, mass loss, inhibition 
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ABSTRACT 

The Safsaf River, located in the Skikda region, receives domestic and agricultural discharges 

that significantly deteriorate its water quality, which is characterized by high turbidity, elevated 

suspended solids, and substantial organic loading. In this work, we evaluated the efficiency of 

natural biocoagulants prepared from agricultural residues, specifically pea and green bean 

peels, for the clarification of this wastewater. Coagulation–flocculation experiments were 

carried out using the Jar-test method, optimizing three key parameters: the biocoagulant dose, 

the agitation speed, and the mixing time. The best results were obtained with a dose of 1 g, an 

agitation speed of 220 rpm, and a mixing time of 20 minutes. Under these conditions, the pea-

based biocoagulant achieved a remarkable reduction in turbidity (up to 99.49%) as well as a 

significant decrease in BOD₅ (from 44 mg/L to 0.01 mg/L). Comparison with a chemical 

coagulant (ammonium sulfate) showed that the latter exhibited slightly higher efficiency, 

although the difference remains minimal. This work therefore confirms the potential of 

biocoagulants derived from plant residues as a sustainable and effective alternative for 

wastewater treatment and the protection of water resources. 

Keywords: 

Biocoagulants, Oued Safsaf, Wastewater, Coagulation–flocculation, Turbidity, Agricultural 

waste. 
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ABSTRACT 

Shallow twin tunnels are occasionally required due to space constraints in crowded 

metropolitan areas. As a result, it is essential to carefully evaluate how they interact with current 

structures. Slurry shield tunnel boring machines have been frequently employed to manage 

surface settlements. The interplay of twin tunnels and the soil movements they cause are the 

main topics of this study. In this paper, the Lyon Metro Project is used as a case study. A three-

dimensional problem of soil/structure interaction is created by the many activities that the 

boring machine does. A three-dimensional simulation process that explicitly considers the 

primary causes of motions is suggested, utilizing the finite differences code Flac-3D. The 

applicability of the suggested three-dimensional model was demonstrated by contrasting the 

numerical simulation results with field data. 
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Three- dimensional simulation;fild data;Flac 3D ; Interaction ; Twin tunnels ; TBM. 
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Abstract  

This study investigates the corrosion inhibition of XC38 steel in a 1 M hydrochloric acid (HCl) 

solution using a novel compound, a Schiff base designated as 2-(2,4,5-

trimethoxybenzylidene)hydrazine carbothioamide (TMBHCA). The evaluation was carried out 

through the chemical weight-loss method, assessing the influence of inhibitor concentrations 

ranging from 25 ppm to 200 ppm at room temperature. The results reveal that the compound 

exhibits good inhibitive performance, achieving an efficiency of about 98.1% at 200 ppm. The 

adsorption of the molecule onto the metal surface was found to obey the Langmuir isotherm 

model. SEM images further confirm these conclusions. 

Keywords: Carbon steel, corrosion, inhibitors, SEM images, adsorption isotherm. 
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ABSTRACT 

This manuscript includes the recovery of lignocellulosic waste. Particular attention has been 

paid to coffee grounds flour as a natural reinforcement in the production of composite materials 

with a polypropyléne matrix with loading rates of 20 %. To improve compliance and adhesion 

at the charge/matrix interface, PP-g-MA has been added as a compatibilizer. 

The demonstration of the modification was examined by the tensile test, the impacte of 

treatment on the morphology and the physical properties of the composite. 
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Lignocellulosic waste; polypropylene; coffee grounds flour 
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ABSTRACT 

Used coffee grounds are a common byproduct of coffee consumption, posing both a major 

waste management issue and a potential opporunity for economic growth and sustainability. 

When disposed of improperly, spent coffee grounds (SCG) can cause environmental concerns 

including the release of methane and the formation of leachate. In this study, we aim to fabricate 

an eco-friendly composite by incorporating SCG fillers with different ratios (10, 20, 30, 40, and 

50 wt%) as a reinforcement for a polypropylene (PP) matrix. To evaluate the effect of SCG on 

the properties of the bio-composites, several tests were conducted. The results demonstrated 

that the mechanical properties of PP/SCG composites were generally lowered as the filler 

content increased. Iterestingly, the addition of SCG contributed to improving the thermal 

behavior of the bio-composites. However, the water absorption rate increased with the rising 

filler content in the bio-based polypropylene composites.   

 

KEY WORDS 

Polymer composite ; Natural filler ; Physico-mechanical properties; Thermoplastic matrix; 

Agricol waste.  
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RÉSUMÉ 

Le noyau de datte, représentant 10 à 15 % du poids du fruit, est riche en composés bioactifs tels 

que les lipides, les fibres, les minéraux et les composés phénoliques. Autrefois considéré 

comme un déchet, il suscite aujourd’hui un intérêt croissant pour ses nombreuses possibilités 

de valorisation dans les domaines d’agroalimentaire, de l’extraction d’huile et de la cosmétique. 

Dans cette étude, une huile a été extraite des noyaux de dattes de la variété "Ghars" par la 

méthode Soxhlet  avec un rendement de 8 %. Les analyses physico-chimiques ont révélé une 

huile de bonne qualité, stable à l’oxydation et présentant une bonne aptitude à la saponification. 

Les tests microbiologiques ont confirmé son innocuité. 

Cette huile a été utilisée pour formuler plusieurs produits cosmétiques naturels (savons, crème, 

gel nettoyant, baume à lèvres), auxquels elle confère des propriétés hydratantes, antioxydantes, 

anti-inflammatoires et régénérantes. Ces résultats montrent que les noyaux de dattes 

représentent une ressource prometteuse à valoriser dans une logique d’économie circulaire et 

durable. 

 

MOTS CLÉ 

Huile; noyaux de datte ; soxhlet ; produits cosmétiques. 
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RESUME. 

 L’huile essentielle de menthe est une huile naturelle. Elle provient d’une variété de 

menthe appelée mentha x pepeteria, l’huile essentielle de menthe poivrée est généralement 

extraite des feuilles de la plante par distillation à la vapeur. Cette dernière permet d’obtenir 

une huile pure et concentrée en ingrédients actifs. La menthe poivrée était déjà utilisée 

dans l'Antiquité pour ses propriétés médicinales et son arôme agréable. En effet, elle 

possède une odeur fraîche et herbacée caractéristique qui rappelle celle de la menthe. 

Aujourd'hui, l'huile essentielle de menthe poivrée est largement disponible et appréciée 

pour ses nombruses proprietes benifiques  . Ses utilisations sont diverses : elle est utilisée 

en aromathérapie, en médecine alternative, en cosmétique et dans de nombreux produits 

ménagers. 

 

MOTS CLES: 

Hydro disstillation; menthe; plantes medicinales. 
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ABSTRACT 

 

The contamination of agricultural environments by toxic pesticides, such as chlorpyrifos and paraquat, 

poses significant threats to water quality, ecosystem health, and environmental sustainability. This study 

explores the potential of carbon nanotubes (CNTs) and boron nitride nanotubes (BNNTs) as advanced 

nanomaterials for the adsorption and removal of these harmful pesticides from water resources. Using 

Density Functional Theory (DFT) simulations, we analyze the interactions, electronic perturbations, and 

charge transfer mechanisms between the pesticides and these nanomaterials, shedding light on their 

effectiveness in water treatment processes.Our results show that both CNTs and BNNTs demonstrate 

remarkable potential for pesticide removal, with BNNTs outperforming CNTs, particularly for paraquat 

adsorption under aqueous conditions. This study highlights the promising role of nanotechnology in 

revolutionizing environmental protection strategies, offering scalable, efficient solutions for pesticide 

detection and removal. These findings contribute to sustainable water management, paving the way for 

innovative materials that can support environmental restoration and pollution control, ensuring cleaner 

ecosystems and safer water resources.This research not only deepens our understanding of 

nanomaterials' interactions with environmental pollutants but also sets the stage for the development of 

advanced materials for wastewater treatment and ecosystem restoration. By integrating these 

nanomaterials into practical environmental management systems, we aim to address global challenges 

in water purification and pollution mitigation. 

 

Keywords: DFT; CNTs; BNNTs, water treatment; environmental protection; nanotechnology. 
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Abstract 

Water pollution is the physical, chemical, biological, or bacteriological degradation of 

its natural qualities, caused by human activities. It disrupts the living conditions of 

aquatic flora and fauna, hence the need to treat wastewater before discharging it into the 

receiving environment. The objective of this study is to determine the properties (COD, 

BOD5, TSS, conductivity, NO2- and NO3-, pH, and temperature) of the treated water 

discharged from the treatment plant and its destination, and then compare these 

properties to ensure they comply with Algerian and international standards. 

 

 

Key Words 

Environment;physical and chemical parameters; COD; BOD5; TSS; conductivity; NO2- and 

NO3-; pH and temperature 
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ABSTRACT 

This study reports the green synthesis of bimetallic iron–zinc (Fe–Zn) nanoparticles using the 

gel extract of Aloe perfoliata as a sustainable reducing and stabilizing agent. The biosynthesized 

Fe–Zn nanoparticles were employed as multifunctional materials for the treatment of Orange 

G dye through adsorption, Fenton-like, and photo-Fenton-like processes under natural solar 

irradiation. Using 0.2 g of the green-synthesized nanoparticles, the system achieved remarkable 

degradation efficiencies at an initial dye concentration of 10 mg/L. The adsorption process 

reached 75% dye removal, while the Fenton-like reaction exhibited a 95.85% degradation 

efficiency. Under photo-Fenton-like conditions, the combination of solar irradiation and Fe–Zn 

catalysis resulted in complete (100%) removal of Orange G, confirming the synergistic 

enhancement between light-induced radical generation and the catalytic redox cycle of Fe and 

Zn. The high performance under mild solar conditions highlights the potential of Aloe 

perfoliata-mediated Fe–Zn nanoparticles as efficient, low-cost, and environmentally benign 

catalysts for the sustainable remediation of organic dye pollutants. 

KEY WORDS  

Fe–Zn nanoparticles; Aloe perfoliata; green synthesis; photo-Fenton-like; Orange G removal 
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ABSTRACT 

The pureNickel oxide (NiO) and Iron (Fe) doped NiO (Fe:NiO) nanoparticles(NPs) have been 

synthesized by chemical co-precipitation method and calcined at 450 °C. The synthesized 

samples were characterized by X-ray diffraction (XRD), Scanning Electron Microscopy SEM 

and UV–Vis spectrometer (Ocean optics 4000) was used to investigate the photocatalytic 

properties of synthesised materials. Thereafter, the photocatalytic activities of the prepared 

photocatalysts for the degradation of organic dye methylene blue (MB) present in water were 

investigated. The results reveal that the Fe doped NiO photocatalyst exhibited better 

photocatalytic performance compared to the pure NiO and can be utilized in degradation of dye 

polluted water. 

 

KEY WORDS 

Nickel Oxide;Iron Doping;Coprecipitation Method; Photocatalytic Properties;Organic 

Dye;Polluted Water. 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/nickel-oxide
https://www.sciencedirect.com/topics/chemical-engineering/nanoparticle


1stInternational Conference on Renewable Energies, Environment and Engineering Applications 

 (ICREEEA’2025) 

 
 

251 
 

Characterization And Modeling Of The Adsorption Of Azo Dyes On A 

Chemically Activated Bioadsorbent 

 

Nassima Ramdane1*, Zoubida Marsa1, Hana Ferkous2, Amel Delimi2 

 
1Laboratoire de Génie Chimique et Environnement Skikda (LGCES), Université 20 Août 1955 Skikda, Algeria 

2Faculté de technologie, Université 20 Août 1955 Skikda, Algeria 

*E-mail : n.ramdane@univ-skikda.dz ; ramnassim@yahoo.fr 

 

 

ABSTRACT: 

Water pollution by primarily originates from the textile industries, which discharge synthetic 

dyes into effluents. These substances, such azo dyes, are carcinogenic and harmful to human 

health. In this context, wastewater contaminated by dyes must receive required treatment before 

being discharged into the environment. 

Recently many researchers have proved the capability of agricultural solid wastes as adsorbents 

to remove many types of pollutants including dyes. 

This study aims to evaluate the potential use of activated carbon, synthesized from apples 

wastes, for the retention of dyes present in wastewater. 

Apples peels were chemically activated by H2SO4 impregnation. The physical and chemical 

properties of apples peels derived activated carbon (APAC) were examined by pore structural 

analysis, FTIR and DRX. The adsorption capacity of the resulting adsorbents was assessed for 

the removal of Congo red from aqueous solution. 

Adsorption experiments of Congo red on activated carbon were carried out in synthetic 

solutions. The results showed that the prepared activated carbon is effective for the removal of 

the dye and that the adsorption process is influenced by both the contact time and the dose of 

activated carbon. 

The results of our study can be regarded as both highly significant and promising, particularly 

as they highlight the importance of waste valorization for environmental protection. 

 

 

KEYWORDS: Congo red, Apples Wastes, Activated Carbon, Adsorption 
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ABSTRACT 

The valorization of metallurgical sludge waste reduces environmental harm and also generates 

economic and ecological benefits. The aim of this study was to evaluate metallurgical waste as 

photocatalyst for the degradation of methylene blue (MB) dye under sunlight irradiation. XRF 

analysis reveals the chemical composition of the samples, highlighting the presence of different 

oxides and metals. XRD, FTIR, and the point of zero charge (pHpzc) analyses were used to 

identify the key physicochemical properties of the studied material. The   optical band gap 

energy was evaluated by UV–vis diffuse reflectance and was found to be 2.36 eV. A 

degradation efficiency of 70.2% for methylene bleu (MB) was achieved after 180 minutes using 

2.5 g/L of catalyst with an initial dye concentration of 20 mg/L.  
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ABSTRACT 

Corrosion of carbon steel remains a critical challenge in various industrial applications, 

leading to significant economic losses and safety concerns. The search for environmentally 

friendly and sustainable corrosion inhibitors has recently gained increasing attention.This 

study investigates the potential of plant-derived extracts as green corrosion inhibitors for 

carbon steel in acidic environments. The inhibitory performance was evaluated usingweight 

loss (gravimetric) measurements and surface analysis techniques. Gravimetric results revealed 

that the corrosion rate decreased progressively with increasing extract concentration, reaching 

a stabilized value starting from 5 g/L, indicating the formation of an effective protective layer 

on the steel surface. The inhibition efficiency improved significantly in the presence of the 

extract compared to the uninhibited solution. These findings demonstrate that natural plant 

extracts can serve as efficient and environmentally friendly alternatives to conventional 

chemical inhibitors, contributing to more sustainable industrial practices. 

 

KEY WORDS 

Carbon Steel, Corrosion Inhibition, Green Inhibitors, Plant Extracts, Eco-Friendly, Acidic 

Environment. 
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ABSTRACT 

The development of sustainable, biodegradable polymer fluids is a promising strategy for 

enhanced oil recovery with reduced environmental impact. This work presents the rheological 

characterization of blends comprising a biopolymer matrix and increasing concentrations (1–

3% w/v) of a natural mucilaginous biopolymer extract. Four formulations were prepared: one 

reference sample containing 4% (w/v) biopolymer alone, and three modified samples 

combining 4% (w/v) biopolymer with 1%, 2%, or 3% (w/v) mucilaginous extract. Rheological 

measurements were performed using a controlled-stress rheometer at various shear rates 

relevant to oilfield conditions. The results show that increasing mucilaginous biopolymer 

content significantly enhances apparent viscosity and shear-thinning behavior, as confirmed by 

Herschel-Bulkley model fitting. These properties are advantageous for improving mobility 

control and sweep efficiency in EOR processes. This study highlights the potential of 

sustainable biopolymer blends as environmentally friendly alternatives for chemical EOR, 

demonstrating tunable rheological profiles suitable for field applications. 
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Abstract: 

Bee venom (BV) is a complex natural mixture with well-documented anti-inflammatory 

properties and an increasing interest as a natural therapeutic agent. Its use is gaining 

attention due to the growing demand for animal- and plant-derived bioactive compounds as 

alternatives to conventional drugs. This study evaluated the effect of BV on human neutrophil 

inflammatory functions in vitro and its impact on acute administration and a repeated 

« curative » regimen in vivo in rats. In vitro, BV exhibited dose-dependent inhibition of 

fMLF-induced superoxide production by human neutrophils, without affecting PMA-

induced superoxide or neutrophil adhesion. In vivo, BV effectively suppressed leukocyte 

recruitment in carrageenan-induced peritonitis, both after acute administration and after 

repeated intraperitoneal injections twice a week for one month (0.8 mg/kg), with inhibition 

rates around 85%, demonstrating a sustained anti-inflammatory effect. 

These results highlight the therapeutic potential of BV and support its increasing use as a 

natural anti-inflammatory agent, showing that both acute and repeated administration can 

provide significant benefits in controlling inflammation. 

 

Keywords: Bee venom, neutrophils, anti-inflammatory, bioactive natural compounds, repeated 

administration, natural therapeutic agent 
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ABSTRACT 

This study presents a comparative analysis of homogeneous (Fe²⁺/H₂O₂) and heterogeneous (Fe-

based catalyst/H₂O₂) Fenton oxidation processes for the degradation of organic pollutants in 

water. Gaussian Process Regression (GPR) was employed as a predictive modeling tool to 

assess the degradation efficiency under varying experimental conditions. Two datasets were 

developed using Methyl Orange (MO) and Rhodamine B (RhB) and Azithromycin as model 

pollutants. The GPR models demonstrated high predictive accuracy, with R² values of 0.970 

for the homogeneous and 0.930 for the heterogeneous process, and respective RMSE values of 

0.03 and 0.04. While the homogeneous Fenton process exhibited slightly superior degradation 

kinetics, the heterogeneous system offered advantages such as catalyst reusability and reduced 

iron sludge. Feature importance analysis revealed that reaction time was the most critical 

parameter influencing pollutant removal. Overall, GPR proved effective in capturing the 

nonlinear relationships between operational variables and degradation efficiency, providing a 

robust framework for the optimization of advanced oxidation processes in wastewater 

treatment. 

KEY WORDS 

Gaussian Process Regression (GPR); Advanced Oxidation Processes (AOPs); Rhodamine B 

Methyl Orange, Wastewater Treatment; Photocatalysis 
 

 

 

 

 

 

 



1stInternational Conference on Renewable Energies, Environment and Engineering Applications 

 (ICREEEA’2025) 

 
 

257 
 

Biological impact of Pd(II) complexes : Synthesis, crystalstructure, 

Hirshfeld surface analysis, NCI-RDG, 

Guerfisamiaa,Berredjemeyaminab,Boussahaelhadic,Boukroumaaymend 

 

a)FacultyofTechnology,DepartmentofProcessEngineeringandPetrochemistry,University 

August 20, 1955 Skikda, Algeria, Laboratory of Water and Environmental Sciences and 

Technologies, Faculty of Sciences and Technologies, Department of Materials Sciences, 

MohammedCherifMessaadiaUniversity,Souk_Aharas41000.Algeria 

c)FacultyofTechnology,DepartmentofProcessEngineeringandPetrochemistry,University 

August 20, 1955 Skikda, Algeria, 

b)LaboratoryofWaterTreatmentandValorizationofIndustrialWaste,FacultyofSciences, 

DepartmentofChemistry,Badji-MokhtarUniversity,B.P.12,Annaba23000,Algeria 

d)FacultyofTechnology, DepartmentofProcessEngineeringandPetrochemistry,University 

August 20, 1955 Skikda, Algeria, 

 

Abstract:  

This work includes the synthesis of a new series of palladium-N- heterocyclic carbene 

complexes (3a-i). The new complexes were 

characterizedusingNMR(1Hand13C),FTIRspectroscopic,andelemental analysis 

techniques.The crystal structure of complex 3a was obtained by utilizing the single-crystal 

X-ray diffraction method. X-ray 

studies show that the coordination environment of palladium atom is completed by the 

carbene atomof the NHC ligand, the nitrogen atomof the morpholine ring,anda pair of 

bromide ligand,resultinginthe formationof slightly distorted square planar geometry. In order 

to gain more insight about structure the study also delved into the examination of various 

intermolecular interactions between neighboring molecules using Hirshfeld surfaces.A good 

agreement between experimental and theoretical data was observed. Furthermore, the 

antioxidant andthe cytotoxicity activities of these compounds were assessed. Density 

Functional Theory (DFT) calculationsshowedthatPEPPSI-typepalladium(II)-

NHCcomplexes (3a-i) are structurally stable with bond lengths like Pd1- 

C1 ranging from 1.980 to 1.983 Å and a HOMO-LUMO gap of about 3.55 eV, suggesting 

potential for biological applications. Molecular docking and 

ADMETanalysesindicatedstrongbindingtoKeap1(190.22to211.96) 

butweakeraffinityforCDK2(129.04to136.57),withhighlipophilicity (log P: 4.869–5.069) and 

toxicity risks highlighting the need foroptimization. 

Keywords:Keywords:StrucutreanalysisPalladium,benzimidazol-2- lideneAntibacterial 

propertiesMetallodrugs, MICMetallodrug esignComputation. 
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ABSTRACT 

In organic chemistry, cycloaddition reactions are among the most significant methods 

frequently employed for the synthesis of rings and heterocycles. The [3+2] cycloaddition 

reactions (32CA) involving benzonitrile oxides with β-substituted cyclopentenes offer an 

effective synthetic pathway for producing peramivir agents. These compounds are widely used 

in medicine as antiviral drugs against influenza. Recently, Chien-Liang et al. experimentally 

carried out 32CA cycloaddition reactions between a benzonitrile oxide and a series of β-

substituted cyclopentenes. They found that these 32CA reactions proceed via a complete 4-

regioselectivity with good yields of 76 to 87% (Scheme 1). They found that these 32CA 

reactions proceeded through a complete 4-regioselectivity with good yields of 76 to 87% 

(Scheme 1). 

 
Scheme 1.[3+2] cycloaddition reactionsbetween NOand substitutedcyclopentenes 

To understand the origin of the selectivity observed experimentally, we used the theoretical 

method of DFT in the functional ɷB97XD with the standard 6-31G(d)basis set. The activation 

energies of these 32CA reactions are relatively high, due to the low nucleophilic power of the 

two cycloalkenes CP and CP-f on one side and the relatively moderate electrophilic nature of 

nitrile oxide on the other. The complete regioselectivity obtained along the 4-regioisomeric 

pathway was explained by the analysis of relative energies, in which the formation of 4-

regioisomer cycloadducts is always kinetically most favored. The ELF topological analysis 

showed that the 32CA reactions proceed according to non-concerted mechanism in a single step 

and in two stages. 

KEY WORDS : [3+2] cycloaddition ; Nitrile oxide ; Cyclopentene ; Selectivity ; DFT calculations 
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Abstract 

 

This study was conducted as part of a practical internship at the Skikda Refinery (RA2K), 

within Industrial Wastewater Treatment Unit No. 501. The primary objective was to evaluate 

the quality of industrial water used at the facility, which contains elevated levels of physical 

and chemical pollutants that necessitate appropriate treatment prior to discharge into the natural 

environment. The research focuses on the various treatment stagesphysical, chemical, and 

biological—as well as on the laboratory analyses performed on samples of treated effluent. 

The results reveal that the treated water meets national environmental standards for the 

petroleum industry only partially, particularly with respect to parameters such as pH, electrical 

conductivity, suspended solids, and biological activity. Nevertheless, the hydrocarbon 

concentration remains unstable, underscoring the need for more rigorous monitoring and 

process optimization to ensure consistent compliance with environmental regulations. 

 

  

KEY WORDS: Water treatment; Industrial effluents; Pollution; Petroleum industry; 

Environmental standards 
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ABSTRACT 
 

Metallic waste creates environmental and economic problems, which encourages its use in 

sustainable construction materials. This study examines the use of stainless steel shavings as 

reinforcement in sand concrete, with afocus on reducing shrinkage and swelling. Fourmixtures 

were reinforced with shavings contents of 0%, 1%, 1.5%, and 2% by mass. The experimental 

program measured porosity using absorption by immersion tests, and also evaluated shrinkage 

and swelling at 28 days. 

 

The results show that adding stainless steel shavings decreases water porosity and improves 

the resistanceofsandconcretetoshrinkageandswelling.Afibercontentof1%gavethebestresults in 

reducing absorption and improving volume stability. 

 

 

 

KEYWORDS 

Stainlesssteelshavings;Sandconcrete;Porosity;Shrinkage,Swelling. 
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Résumé  

La recherche des sources alternatives d'énergie renouvelable et durable a acquis une grande 

importance ces dernières années, y compris les biocarburants. Dans ce mémoire, nous nous 

sommes intéressés à étudier les caractéristiques physiques et chimiques des biodiesels produits 

à partir des huiles végétales usagées par la réaction de transestérification les propriétés 

physicochimiques déterminées sont très intéressantes et proche de celle du diesel commercial. 

Le rendement maximum en biodiesel est 99.13 % dans les conditions opératoires suivants : 

température de réaction 60°C, concentration de catalyseur (41g de méthanol + 1,5 KOH) avec 

un temps de réaction d’une heure. 

Mots clé: biodiesel, huile végétales usagées, biocarburants, transestérification, Environment ;  
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Abstract 

Cold-pressed vegetable oils are considered valuable dietary components due to their retention 

of natural antioxidants, including tocopherols, phytosterols, and lignans. However, their actual 

antioxidant capacity in vitro remains uncertain, particularly when assessed using radical 

scavenging assays. This study evaluated the antioxidant activity of cold-pressed sesame seed 

oil (E3:szm) using both the ABTS and DPPH radical scavenging assays.In the ABTS assay, the 

oil demonstrated a dose-dependent increase in radical scavenging, ranging from 7.45% at 12.5 

µg/mL to 19.95% at 800 µg/mL, without achieving 50% inhibition, resulting in an IC₅₀ > 800 

µg/mL. Similarly, in the DPPH assay, inhibition values ranged from 3.68% to 16.01% across 

the same concentration range, again failing to reach 50% inhibition (IC₅₀ > 800 µg/mL). These 

results indicate that cold-pressed sesame oil has relatively low free radical scavenging capacity 

under in vitro conditions.By contrast, synthetic antioxidants such as butylated hydroxyanisole 

(BHA), butylated hydroxytoluene (BHT), and α-tocopherol exhibited significantly stronger 

activity in the DPPH assay, with IC₅₀ values of 6.14 µg/mL, 12.99 µg/mL, and 13.02 µg/mL, 

respectively. BHA showed over 90% inhibition at 800 µg/mL.The modest antioxidant activity 

of sesame oil is likely due to the limited solubility and concentration of its lipophilic 

components—such as sesamin, sesamolin, and sesamol—in aqueous assay systems. These 

findings highlight the need for caution when interpreting antioxidant capacity of non-polar oils 

using in vitro methods designed for hydrophilic environments.In conclusion, while cold-

pressed sesame oil contains beneficial bioactive compounds, its radical scavenging 

performance in ABTS and DPPH assays is limited. Future studies should incorporate lipid-

specific assays, evaluate bioactivity in vivo, and explore synergistic formulations to enhance 

functional antioxidant potential. 

Keywords : Cold-pressed, sesame oil, DPPH assay, ABTS assay, Biological activity, Natural 

antioxydants. 
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RÉSUMÉ 

Les lixiviats générés par les centres d’enfouissement technique constituent une source majeure 

de contamination des eaux souterraines en raison de leurs fortes concentrations en polluants 

organiques, minéraux et colloïdaux. Parmi les procédés de traitement existants, la coagulation-

floculation représente une méthode efficace pour réduire la turbidité, les matières en suspension 

(MES) et la charge polluante globale. L’utilisation de coagulants naturels, tels que les coquilles 

de noix, les graines de Moringa oleifera et les feuilles d’Opuntia ficus-indica, constitue une 

alternative durable et respectueuse de l’environnement aux coagulants chimiques 

conventionnels.Cette étude vise à optimiser le traitement des lixiviats du CET d’Azzaba par 

l’emploi de coagulants naturels, dans une approche orientée vers la maîtrise de la pollution des 

eaux souterraines. L’optimisation des conditions opératoires a été réalisée à l’aide du plan 

expérimental de Box-Behnken, avec pour objectifs l’évaluation de l’efficacité de chaque 

coagulant et l’identification des paramètres influents (pH, dose, agitation, temps de traitement). 

Les essais ont montré que les coquilles de noix offrent les performances les plus élevées, 

atteignant 83,92 % de réduction de la turbidité et 92 % des MES sous des conditions optimales 

(pH 4, 12 g/L, 300 tr/min, 25 min). Les feuilles d’Opuntia ficus-indica ont également démontré 

une efficacité notable (86 % de turbidité et 90 % de MES à pH 6 et 10 g/L). Quant à Moringa 

oleifera, malgré des résultats légèrement inférieurs, il a permis une diminution de 91 % de la 

turbidité et 85 % des MES. L’ajout de floculants naturels tels que la chaux ou l’amidon a 

renforcé les performances, atteignant jusqu’à 92 % de réduction de la turbidité. Les analyses 

issues du plan Box-Behnken ont confirmé les conditions optimales, menant à des réductions 

pouvant dépasser 93 %.Ces résultats démontrent que les coagulants naturels, particulièrement 

les coquilles de noix, offrent une solution écologique, performante et économiquement viable 

pour limiter la migration des polluants vers les eaux souterraines à partir des lixiviats du CET 

d’Azzaba. L’optimisation du pH et des paramètres de traitement apparaît essentielle pour 

maximiser l’efficacité du procédé. L’approche proposée contribue ainsi à une gestion plus 

durable des déchets et à une meilleure protection des ressources hydriques. 

Mots-clés : Lixiviats ; Coagulation-floculation ; Coagulants naturels ; Traitement de l’eau ; 

Pollution hydrique. 
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ABSTRACT 

Dopant segregation at grain boundaries is a critical factor limiting the electrical performance of 

polycrystalline silicon used in photovoltaic devices. Segregated dopant atoms become partially 

deactivated at these interfaces, where they induce structural perturbations such as weakened 

bond strength, enhanced local stress, and stabilized dislocation networks.  

This work provides a detailed analysis of dopant segregation mechanisms in implanted 

polycrystalline silicon films and evaluates the impact of pre- and post-implantation thermal 

treatments on segregation dynamics. 

 Experimental results indicate that optimized annealing protocols markedly reduce the density 

of active segregation sites at grain boundaries, thereby mitigating structural disorder and 

decreasing the fraction of dopant atoms trapped at these interfaces. Furthermore, the proportion 

of electrically active dopants within grains increases systematically with annealing temperature. 

Comparative assessments of boron and arsenic reveal that arsenic exhibits a significantly 

stronger segregation tendency; however, high-temperature annealing promotes substantial 

migration of arsenic atoms from grain boundaries toward grain interiors. Finally, grain-

boundary arsenic concentration (N_GB) is found to increase with overall doping, whereas the 

ratio N_GB/N decreases as the average dopant concentration rises, consistent with segregation 

theory. 

KEY WORDS: 

 Polycristallin Silicon; Renewable Energies; Dopant segregation. 
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Résumé  

Très tôt au de l’histoire, l’homme, pour se soigner, a utilisé les ressources présentes dans son 

environnement naturel, depuis toujours, l’homme a appris l’utilisation des plantes dans sa vie 

quotidienne telles que les tisanes, les compresses à base d’herbes comme remède contre les 

maladies. 

Le présent travail a pour objectif l’étude de l’activité biologique d’une plante médicinale de 

l’estalgérien très peu étudiée, en l’occurrence Calicotome spinosa L. Des études 

phytochimiquesantérieurs réalisé sur les parties aériennes ont monté sa richesse en métabolites 

secondairessurtout les flavonoïdes [1] et les polyphénols [2]. L’étude de l’activité 

antibactérienne des extraits de laplante a été effectuée sur plusieurs souches bactériennes isolées 

cliniquement par la méthode dediffusion sur disque, a montré que tous les extraits, MeOH, 

CH3COOEt et le 2-BuOH ont unesensibilité très importante contre la majorité des souches 

choisies, pareillement le pouvoirantioxydant a été évalué par l’effet scavenger du radical libre 

DPPH•. Les résultats obtenusrévèlentune capacité antioxydante significative de l’extrait 

chloroformique très proches de celledu témoin (acide ascorbique), alors qu’une faible capacité 

antioxydante des autres extraits. Lespectre FTIR de l’extrait méthanolique à révéler la présence 

de plusieurs groupementsfonctionnels, ce qui confirme la richesse de cette plante en métabolite 

secondaires. 

Mots clés : Calicotome spinosa L, extrait, activité antibactérienne, activité antioxydante. 
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ABSTRACT 

This study focused on the incorporation of soda lime glass waste (SLGW) in the 

manufacturing of sanitary ware glazes. Recycling some waste industrial products in the 

traditional ceramics is a sustainable and environmentally friendly approach. The findings 

revealed that the use of SLGW instead of dolomite (7 wt. %) leads to a significant improvement 

of the whiteness from 87.0 to 93.26 %. While the use of 20 wt. % SLGW instead of feldspar 

and 17 wt. % in place of the mixture (10 wt. % feldspar - 7 wt. % dolomite) results in an 

increased whiteness of 88.58 % and 89.42 %, respectively. The structural and morphological 

characterizations of the obtained glazes were identified by XRD, Raman spectroscopy and SEM 

analysis. However, the thermal analyses of the glazes were determined by DTA/TG techniques. 

Rheological behavior of the slip glazes; both physical and mechanical properties of the fired 

glazes have been also measured. This study revealed that soda lime glass wastes are good 

alternative materials, and the corresponding formulations were shown to be viable in the 

industry of the ceramic glazes. The most remarkable conclusion from this study was that the 

addition of SLGW improved the aesthetic aspect (whiteness and brightness) of sanitary ceramic 

glazes.  

These positive results open new horizons for using this waste, as a sound environmental, 

technological and economic solution. 
 

 

KEY WORDS: Waste glass; Whiteness; Brightness; Glaze; Ceramic sanitary-ware 
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RESUME 

Dans ce travail nous avons utilisé la théorie de la fonctionnel de densité implantée dansle code Wien2k  

pour étudier et discuter les propriétés optoélectroniquesdes deux cubique peroviskite halide CsGeCl3 et 

CsGeBr3. les propriétés électroniques ont été calculé parl’approximation GGA et par utilisation du 

potentiel de Becke–Johnson modifié (mBJ), la structure de bande montre un gap direct de 3.0eV et 

1.81eV dans la direction R-R pour CsGeCl3 et CsGeBr3 respectivement.Les paramètres optiques sont 

aussi examinés etdiscutés : un faible décalage du gap optique vers le rouge correspondant à de faibles 
interactions électron-trou,un coefficient d’absorption élevé et un spectre faible deréflectivité ce 

qui montre leurs importances pour les cellules solaires et d’autres dispositifsélectro-optiques. 
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Pérovskite, Propriétés Optoélectroniques, MBJ, Stabilité. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:sbousalem4@gmail.com


1stInternational Conference on Renewable Energies, Environment and Engineering Applications 

 (ICREEEA’2025) 

 
 

268 
 

Évaluation De La Toxicité Du Cadmium Chez Paracentrotus Lividus(Lamarck, 

1816)L'oursin : Étude Des Impacts Biochimiques Et Reproductifs. 

 
Faiza TALBI1, Abir HERMOUCHE2, Nedjoua ZAIDI2 

 
1Laboratoire des interactions, de la biodiversité, des écosystèmes et des biotechnologies, Département 

science de la nature et de la vie, Faculté des sciences, Université de Skikda, 21000-Skikda, Algérie 

2Laboratoire d'optimisation de la production agricole en zones subhumides, Département science de la 

nature et de la vie, Faculté des sciences, Université de Skikda, 21000-Skikda, Algérie 

talbifaiza93@gmail.com 

f.talbi@univ-skikda.dz 

 

L'oursin communParacentrotus lividus est considéré comme un bioindicateur pertinent de la 

pollution par les éléments métalliques en raison de sa capacité d’accumulation.Cette étude vise 

à déterminer la concentration létale médiane (CL50-96h) du cadmium chez l'oursin femelle 

Paracentrotus lividusau moyen d’un test de toxicité en conditions contrôlées. Des oursins 

adultes ont été exposés à des concentrations croissantes du cadmium(50 µg/l, 60 µg/l,90 µg/l, 

150 µg/g) pendant 96 heures. La mortalité des oursins est directement proportionnelle à la 

concentration du cadmium et la CL50 à 96 h était de 153,122µg/L. Par ailleurs, nous avons 

également examiné certains paramètres biochimiques affectés par ce métal (Protéines, Lipides 

et Glucides) et la vitellogénine ont été déterminé après 24, 48, 72 et 96 heures d'exposition en 

laboratoire. Les résultats de cette exposition au cadmium a induit des perturbations 

physiologiques et reproductives, se traduisant par une augmentation de la teneur en protéines 

et une diminution des taux de lipides, glucideset de vitellogénine par rapport au groupe témoin.  

Mots clés : Paracentrotus lividus, Cadmium,Test de toxicité, Protéines, Lipides, Glucides. 
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ABSTRACT 

Methylbutane-2 is primarily used as a refrigerant in cooling and air conditioning systems and 

as an additive in gasoline fuel in oil refineries. It is used to raise the octane rating of gasoline. 

When we cannot store the excess amounts, we discard it to the burner, which is considered a 

financial loss.  

In this work, we suggest re-evaluating it by transferring it to the oil refinery, where it is used to 

raise the octane rating of gasoline instead of using lead, which contributes to air pollution and 

shortens engine life... We have estimated its flow rate based on simulation results using one of 

the most efficient simulation programs in the field. 
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Simulation; Octane rating; Methylbutane-2; the flow rate; estimation 
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ABSTRACT 

Biocomposite materials based on natural fibers offer interesting potential for various 

applications, but their performance will strongly depend on the fiber ratio used and 

compatibility with the chosen matrices. Continued research is needed to optimize these 

materials and expand their use. In this context, this research focuses on the influence of 

reinforcement ratio on the mechanical behavior of a biocomposite material. This material is 

based on New Zealand flax (NZF) fibers reinforced in a high-density polyethylene (HDPE) 

polymer matrix. Mechanical tests were conducted to study the mechanical properties of this 

biocomposite material, such as stiffness and hardness. 

 

KEY WORDS 

Natural fiber, HDPE matrix, Mechanical behavior, Bio-composite materials, New Zealand flax 

(NZF). 
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Abstract 

 

The ability of the tetracationic cyclophane cyclobis(paraquat-p-phenylene) to capture and 

host thiophene-based oligomers (mono-, bi-, and terthiophene) was explored using density 

functional theory (DFT). Multiple initial arrangements of host and guest molecules were 

examined to fully probe the conformational landscape and identify the most stable complexes. 

The calculated binding energies reveal a clear trend: –88.33 kJ·mol-1 for thiophene, –156.29 

kJ·mol-1 for bithiophene, and –207.51 kJ·mol-1 for terthiophene, highlighting that longer 

oligomers are captured more strongly. These computational findings are consistent with 

experimental association constants, confirming the reliability of the predictions. Analysis of the 

interactions indicates that molecular capture is driven by a combination of noncovalent forces, 

including π-π stacking, C–H···π, and C–H···H–C contacts, which collectively stabilize the 

inclusion complexes. This study provides detailed insights into how cyclobis(paraquat-p-

phenylene) can selectively capture oligomeric guests, with implications for supramolecular 

assembly and molecular recognition. 

 

KEY WORDSCyclobis(paraquat-p-phenylene); Oligomers;Thiophene, Complexation 

energy; DFT; Non-covalent interactions.  
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ABSTRACT 

This study explores the valorization of an agricultural by-product as a cost-effective biosorbent 

for the removal of Basic Fuchsin (BF) dye from aqueous solutions. The material was chemically 

activated using potassium hydroxide (KOH) to enhance its surface characteristics and 

adsorption performance. Experimental results showed a significant improvement in dye 

removal efficiency after activation, compared to the untreated material. 

The influence of parameters such as pH, temperature, adsorbent dosage, and contact time was 

examined to identify optimal conditions for BF adsorption. Kinetic analysis indicated that the 

process follows a pseudo-second-order model, pointing to a chemisorption mechanism. The 

adsorption data were best described by the Freundlich isotherm model, suggesting 

heterogeneous adsorption sites. Thermodynamic analysis confirmed that the process is 

endothermic and spontaneous, highlighting the potential of this low-cost material for 

wastewater treatment applications. 

KEY WORDS: Adsorption; wastewater treatment; KOH activation; Basic Fuchsin; Kinetics; 

Isotherms. 
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ABSTRACT 

In the context of a global shift toward sustainable materials, the development of biodegradable 

bioplastics represents a strategic alternative to petrochemical polymers commonly used in the 

food industry. This study reports the synthesis of a food-grade bioplastic produced from starch 

extracted from waste white bread and unsold bread, plasticized with non-toxic agents such as 

glycerin. The resulting material was characterized using several analytical techniques: Infrared 

spectroscopy (FTIR), optical (and scanning) microscopy for microstructural analysis, and 

biodegradability testing. The results demonstrated good matrix cohesion, adjustable flexibility 

depending on the plasticizer content, and significant biodegradability under controlled 

conditions. This bioplastic shows strong potential for environmentally friendly food-packaging 

applications, meeting both sanitary safety requirements and ecological impact reduction goals. 

 

KEY WORDS: Bioplastic; Characterization; Food packaging; Environment; Biodegradable. 
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Abstract 

 

This research examines the photocatalytic degradation of ketoprofen, an NSAID (non-steroidal anti-

inflammatory drug), using a ZnFe₂O₄/CeO₂ nanocomposite under sunlight. The ZnFe₂O₄/CeO2 

nanoparticles were prepared through a simple impregnation technique and extensively analyzed using 

multiple characterization methods. X-ray diffraction (XRD), scanning electron microscopy (SEM). 

Brunauer-Emmett-Teller (BET) analysis. The photocatalytic activity of ZnFe₂O₄/CeO2 was tested by 

decomposing ketoprofen under sunlight. The findings indicated a notably higher degradation 

efficiency of 76% under natural sunlight, owing to the catalyst’s improved visible-light responsiveness 

and effective electron-hole separation. This enhanced performance under sunlight is likely due to the 

wider range of wavelengths in solar radiation, which activates more charge carriers within the catalyst, 

thereby boosting the production of reactive oxygen species (ROS) for more efficient pollutant 

removal. 

Keywords: ketoprofen, zinc ferrites, photocatalyst, drug, degradation 
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ABSTRACT 

In this work, pure and transition metal (TM = Ni, Cu, and Ag) doped ZnO nanoparticles were 

successfully synthesized via a hydrothermal method. A high doping concentration (20%) was 

employed to promote the formation of mixed p–n type semiconductor oxides. X-ray diffraction 

(XRD) analysis confirmed the hexagonal wurtzite structure of ZnO, along with minor 

secondary phases (NiO, CuO, Cu₂O, and Ag₂O), indicating the formation of p–n 

heterojunctions. The crystallite size, estimated using Scherrer’s equation, was found to be 

below 27 nm. Morphological analysis revealed pseudo-spherical particles with diameters 

ranging from 389 to 599 nm, partially covered by secondary metallic oxide phases. UV–Vis 

absorption spectra exhibited an extended absorption range into the visible region (200–800 nm) 

and a slight variation in the optical band gap (from 3.228 to 3.302 eV), confirming the effective 

incorporation of TM dopants into the ZnO crystal lattice. These findings highlight the 

significant influence of metal doping on the structural and optical properties of ZnO, offering 

promising prospects for the design of new functional nanomaterials. 

 

KEY WORDS 

ZnOnanoparticles; Transition metal doping; Hydrothermal synthesis; Structural 

characterization; Photocatalytic and environmental applications 
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ABSTRACT 

The most feared dangers in the petrochemical industry are explosions and fires (eg. 

Accumulation tank (10-V30)). They have catastrophic consequences on the lives of workers 

and they have a very negative impact on production, the installations and the environment. The 

base of our work is first of all to identify the risks associated with our system (accumulation 

tank (10-V30) - skikda refinery) by applying the HAZOP method. 

Then, model the effects of the phenomena (BLEVE, UVCE, JET FIRE) using the ALOHA 

software. The risk analysis using the HAZOP method allowed us to identify the various 

deviations, their causes and their consequences on the installations. In addition, corrective 

actions to keep the risk as low as possible. The use of the ALOHA software allowed us to 

visualize the risk areas (the density of risk propagation) on the geographical map. then, the 

prediction and the occurrence of these phenomena in the event of total destruction of the site. 
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ABSTRACT 

This study aims to investigate at a laboratory scale the possibility of valorising the date fruit 

by-product by conversion of date syrup into the biopolymer polyhydroxybutyrate (PHB), based 

on the metabolic capacity of the bacterial strain Bacillus paramycoides to accumulate PHB from 

date syrup. Bacillus paramycoides was isolated from soil of the botanic garden of Skikda 

university, Algeria. The PHB production was tested under different conditions; pH 3-8, 

temperature range 30-44°C, date syrup concentration 2-8%, incubation time 24-96 h and 

agitation speed 150-300 rpm. The effect of different nitrogen sources and types of date syrup 

treatment was also tested.  The accumulated PHB was extracted using chloroform. It was 

quantified as crotonic acid in concentrated sulfuric acid (H2SO4) by spectrophotometry at 

300nm. PHB accumulation reached its maximum (104.3 ug/mL) after 96 h of incubation at pH 

7 and temperature 37°C using Tryptophane as nitrogen source and acid pretreated syrup at a 

concentration of 8%. HPLC analysis on Aminex HPX-87H showed that the produced PHB from 

date syrup is characterized by a chromatogram peak with a retention time at 22.5 min.  

KEY WORDS: Bacillus paramycoides; Date syrup; Polyhydroxybutyrate (PHB); 

Valorisation. 
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ABSTRACT 

This study focuses on the green synthesis of three types of nanoparticles—AgO, ZnO, and a 

composite Ag/ZnO (20/80)—using an aqueous extract of P peels as a natural reducing agent. 

The formation of the nanoparticles was confirmed through FTIR, UV–Vis, and XRD analyses. 

The synthesized materials were subsequently applied to the photocatalytic degradation of an 

aqueous Crystal Violet (CV) solution (15 ppm). The results revealed that the photodegradation 

efficiency of the dye increased with irradiation time, reaching 83.84% for 0.3 g of ZnO, while 

the Ag/ZnO composite achieved up to 98% degradation after 70 minutes. The incorporation of 

Ag onto the ZnO surface significantly enhanced photocatalytic performance while reducing the 

amount of the costly silver component required. 

KEY WORDS : P peel plant extract; green synthesis; Ag-doped ZnO; photocatalytic 

degradation; Crystal Violet (CV). 
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ABSTRACT: 

Mine ventilation fans operate ceaselessly, functioning 24/7 year-round to uphold a safe and 

comfortable subterranean working environment for miners. This study intends to investigate 

the pivotal role and significance of these fans. The fans serve the crucial function of ventilating 

the mines and expelling vehicular emissions, thereby creating optimal conditions for worker 

protection from air pollution. 

Moreover, effective ventilation guarantees the uninterrupted presence of workers inside the 

mine, thus ensuring continuous production 

Keywords : 

Axial fan, Mines, Ventilation, cfturbo ,design ,optimization 
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Abstract 

This study evaluates 1,2-bis(2-bromobenzylidene)hydrazine (BBBH) as a corrosion inhibitor 

for aluminum in 1 M H₂SO₄. Experimental results show that BBBH provides effective 

protection, reaching a maximum inhibition efficiency of 83.23% at 600 ppm. The inhibition 

mechanism is of mixed type, forming a protective film on the aluminum surface without altering 

the underlying corrosion processes. SEM, XPS, and XRD analyses confirm stable deposition 

and chemisorption, while DFT calculations corroborate the experimental findings. From an 

environmental standpoint, the use of BBBH as an organic inhibitor reduces reliance on 

aggressive chemical treatments, lowering ecological impacts. Future perspectives include 

investigating the effects of temperature and concentration, applying BBBH to other metallic 

alloys, and developing mixed inhibitor formulations to enhance corrosion protection efficiency 

and durability in an eco-friendly manner. 

keywords for the slide: 

Aluminum corrosion, Organic inhibitor, BBBH, Protective film, Sustainable/eco-friendly 
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ABSTRACT 

Industrial wastewater contaminated with synthetic dyes—particularly persistent and harmful 

compounds like crystal violet—represents a serious global environmental challenge. In this 

work, a combined treatment strategy was explored by coupling adsorption with advanced 

oxidation processes (AOPs), employing a ZnO/TiO₂–CaAlg composite as the catalytic material. 

Sodium alginate, a natural biopolymer, served as the structural matrix for the composite, 

benefiting from its hydrophilicity, biocompatibility, and strong interactions with cationic dye 

molecules. Operational factors including initial dye concentration, catalyst loading, hydrogen 

peroxide dosage, and solution pH were systematically optimized to enhance removal 

performance. The efficiency of both standalone and integrated processes was examined to 

highlight potential synergistic effects. Catalyst stability and reusability tests confirmed its 

robustness and suitability for practical application. Overall, the study demonstrates that 

ZnO/TiO₂–CaAlg composites offer a promising and eco-friendly platform for eliminating 

persistent organic pollutants, contributing to the advancement of modern wastewater treatment 

technologies. 

KEY WORDS 

Advanced oxidation; Alginate; Catalyst; Crystal violet; Hybrid adsorption-photocatalysis; 

Wastewater treatment. 

 

 

 

 

 

 

mailto:n.ammouchi@univ-skikda.dz
mailto:n.bouzenad@univ-skikda.dz
mailto:n.hamrouche@univ-skikda.dz


1stInternational Conference on Renewable Energies, Environment and Engineering Applications 

 (ICREEEA’2025) 

 
 

282 
 

Proposal of an Anticorrosion Coating for Hydrocarbon 

Storage Equipment 

 
Aouici Samia1,4, Innal F.1,4, Bougdah A.2,4,  Djebbari C. 3, Delimi A.3,4, 

Ferkous H.3,4, Boussaha El Hadi 2 

1 Department of Mechanical Engineering,August 20, 1955 University, , Skikda-Algeria 
2 Department of Process Engineering, August 20, 1955 University, Skikda-Algeria 

3Department of Technology,August 20, 1955 University, , Skikda-Algeria 
4 Laboratory of Mechanical Engineering and Materials, 20 August 1955 University, Skikda, Algeria 

 

Email :auoici_s@yahoo.fr 

 

Abstract 

This paper explores corrosion issues in the industrial sector, with a particular focus on hydrocarbon 

storage equipment. It begins by examining the mechanisms, various types, and key factors influencing 

corrosion, and then reviews the different hydrocarbon storage methods along with their associated risks. 

A case study focusing on a fuel storage tank was conducted to identify potential failures and assess 

associated hazards. Particular attention was given to the proposed protection solution, based on the 

application of a coating. This coating, as an anticorrosion paint system, serves as a crucial means to 

extend the lifespan of the facilities, reduce maintenance costs, and ensure the safety of industrial 

operations. 

The aim of this work is to identify the most effective strategies for corrosion prevention and protection, 

highlighting the relevance of protective paint-based coatings in sensitive industrial environments.    

Keywords: Corrosion, Storage tank, Hydrocarbons, Gravimetry, Coating, Paint. 
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Abstract 

 

This study investigates the antioxidant potential of Spirulina extract for its incorporation into 

natural cosmetic formulations. Bioactive compounds were extracted using methanol and 

evaluated through the DPPH free radical scavenging assay. The extract demonstrated strong 

antioxidant activity, with an IC₅₀ value of 7.12 ± 0.10 µg/mL, confirming its effective radical-

neutralizing capacity compared to the ascorbic acid standard (IC₅₀ = 1.96 ± 0.01 µg/mL). The 

inhibition percentage increased progressively with concentration, reaching 63.31% at 62.5 

µg/mL and showing substantial radical-scavenging performance across all tested levels. The 

extract was also assessed for antibacterial activity against Staphylococcus aureus, exhibiting 

inhibition zones of 15–17 mm, validating its complementary antimicrobial potential. These 

findings highlight Spirulina extract as a promising natural antioxidant and antibacterial 

ingredient suitable for cosmetic applications aimed at skin protection, revitalization, and 

defense against oxidative stress. 
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Spirulina, Bioactive compounds, antioxidant potential, DPPH, IC₅₀ 
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ABSTRACT 

In this work, activated carbon is prepared from biological wastes, which serve as the raw 

material or precursor. The preparation involves exposing the biological wastes to high 

temperatures in a controlled environment, typically via carbonization, to convert the organic 

material into a carbon-rich structure. Following the thermal treatment, the material is 

chemically activated using chemical activants. This chemical activation process generates a 

porous structure with a high surface area, enhancing the adsorption capacity of the activated 

carbon for dye removal. The combination of high temperature carbonization and chemical 

activationoptimizesthephysicalandchemicalpropertiesoftheactivatedcarbon, making it an 

effectiveadsorbentforremovingdyesfromaqueoussolutions.Thismethodisbothsustainable and 

cost-effective, leveraging waste biomass and relatively simple activation processes to 

produce materials suitable for environmental remediation applications. 

KEYWORDS 

Dyes;Modification;Treatment;ActivatedCarbon;BiologicalWastes; 
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ABSTRACT 

Gravimetric weight-loss experiments were conducted to evaluate the long-term corrosion 

protection of a green organic inhibitor for XC48 carbon steel in 0.5 M H₂SO₄. The tests were 

performed over different immersion durations (5–163 h) and at several temperatures (298–328 

K), in the presence and absence of the inhibitor and in combination with iodide ions.The results 

demonstrated a significant decrease in corrosion rate compared to the uninhibited acid solution, 

confirming the formation of a protective adsorption layer on the metal surface. The inhibition 

efficiency increased with immersion time, indicating excellent film stability and persistent 

surface coverage. A synergistic enhancement was observed when iodide ions were introduced, 

where the corrosion rate dropped drastically and the inhibition efficiency exceeded 97% after 

prolonged exposure, compared to values below ~66% for the inhibitor alone. These results 

suggest rapid and strong adsorption on the steel surface, improved film compactness, and better 

durability during extended immersion. Temperature-dependent weight-loss studies further 

supported the adsorption mechanism. Although corrosion rate increased at elevated 

temperatures, the inhibitor + iodide system maintained high efficiency even at 328 K, 

demonstrating robust performance in aggressive and warm acidic environments. Overall, the 

weight-loss results confirmed a stable and long-lasting surface protection, with a  trong 

synergistic effect when combined with iodide ions, making the system a promising solution for 

sustainable corrosion mitigation in acidic media 

KEY WORDS: Corrosion inhibition; XC48 steel; Efficiency; Gravimetric weight-loss; 
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ABSTRACT: 

Oued Safsaf in the Skikda region is facing marked environmental decline, largely driven by 

effluents released from the nearby industrial zone, along with untreated household wastewater 

and agricultural runoff. Physico-chemical and microbiological measurements showed high 

values of temperature, electrical conductivity, TDS, THT, turbidity, and coliform bacteria, 

particularly in areas closest to industrial activities. 

The findings reveal a strong relationship between pollutant concentrations and proximity to 

industrial sources, rendering the local waters unfit for any form of use. This underscores the 

growing environmental fragility of a region that plays a key role in the national economy. 

 

Keywords: Oued Safsaf, Skikda, industrial zone, pollution, TDS, THT, temperature, water 

quality, environmental vulnerability 
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Electrochemical Evaluation of a Natural, Environmentally Safe Inhibitor Derived 

from Red Onion Skin for the Corrosion Protection of XC48 Carbon Steel in 1 M 

H₂SO₄. 

Nadia Mouats,Leila lamia Allouche. 

 

This study investigates the corrosion inhibition of XC48 carbon steel in 1 M H₂SO₄ using a 

green inhibitor derived from red onion skin, which is safe for both the environment and human 

health. Electrochemical analyses, employing both stationary and transient techniques, revealed 

that the inhibitor reaches a maximum efficiency of 97.85% at a concentration of 3000 ppm. 

This high performance is reflected in a significant decrease in current density, along with 

reductions in the electric double-layer capacitance (Cpe) and solution resistance (Rₛ), indicating 

effective adsorption of the inhibitor on the steel surface. 

Keywords: corrosion, electrochemical methods, carbon steel, onion, natural inhibitor 
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ABSTRACT 

This study investigates the durability of thermoplastic composites reinforced with an agricol 

waste, specifically coffee gronds flour, under accelerated hydrothermal aging. Composites 

containing 20wt% coffee grounds were produced, either with or without pp-g-MA as 

compatibilizer. The influence of compatibilization was assessed using physico-mechanical 

tests, including water absorption, density, hardness, and tensile strength, along with 

morphological observations. The findings indicate that incorporaiting PP-g-MA enhances 

interfacial bonding, reduces hydrothermal degradation, and prolongs the composite’s service 

life compared to composites without the compatibilizer. This research emphasizes the value of 

reusing organic residues in polymer matrices to create materials that are more durable. 
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Abstract:Corrosioninheatexchangerspresents acriticalchallengeforindustrialoperations, 

leading to substantial financial losses. These losses stem from equipment degradation, 

increased energy consumption, and frequent, disruptive shutdowns for maintenance. 

Ourstudy investigates the effectiveness of Nalco EC1010B, a corrosion inhibitor, in an acidic 

environment. We aim to pinpoint the ideal concentration and temperature for its 

applicationby conducting tests on metallic samples. The ultimate goal is to identify an 

efficient, cost- effective solution that extends the operational lifespan of industrial heat 

exchange equipment 

 

Keywords: corrosion, heat exchanger, Nalco EC1010B, temperature, concentration, 

inhibition, acidic medium, metal protection. 

 

 

 

 

 

 

 

 

 

 



1stInternational Conference on Renewable Energies, Environment and Engineering Applications 

 (ICREEEA’2025) 

 
 

290 
 

Industrial  Pollution and its Environmental Impacts: The Case of the RA1K 

Refinery. 
Tamaloussi Naima1, Kaddachi Amani 2, Soltane Meriem 3, Hendei Chahinez4, Siab Ines5 

 
1University 20 August 1955, Skikda,21000, Algeria. 

 E-mail: naimatamaloussi@yahoo.com. 
2,3,4,5University 20 August 1955, Skikda,21000, Algeria. 

 

ABSTRACT 

Our study aims to assess the impact of the water quality discharged from the industrial facility 

RA1K. The refinery relies on treated seawater in its operations. In this work, we analyzed the 

level of water pollution, the different types of contaminants, as well as the treatment techniques 

applied. The obtained results were also compared to the standards specified in the presidential 

decree regulating water quality in industrial installations. 

The parameters examined include electrical conductivity, temperature, chloride ions (Cl⁻), 

magnesium (Mg²⁺), calcium (Ca²⁺), total acidity (Tac, Ta), total hardness (TH), chemical 

oxygen demand (COD), and biochemical oxygen demand over five days (BOD₅). The results 

revealed that the water contains elevated concentrations of magnesium and chloride, exceeding 

the Algerian standards for drinking water, whose maximum recommended values are 1 mg/L 

for magnesium and 500 mg/L for chloride. 

The study concludes that the discharge of polluted water from the RA1K refinery has a clearly 

negative impact on the environment. 
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Water pollution; Industrial water quality; Treated seawater; Environmental impact; Water 
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ABSTRACT 

The contamination of water resources by industrial effluents, particularly those containing dyes, 

represents a significant and growing environmental concern. Among the various depollution 

technologies, adsorption is widely recognized for its efficiency and ease of implementation. 

This study investigates the potential of an eco-friendly biocomposite adsorbent synthesized 

from agricultural waste (prickly pear seed combined with Iron/Copper bimetallic composite) 

for the efficient removal of Basic Fuchsin (BF) from aqueous solutions.  

Batch adsorption experiments were conducted to optimize the operating conditions, focusing 

on the effects of adsorbent dosage, solution pH, initial BF concentration, and temperature. A 

maximum removal efficiency of 73.75% was achieved using 0.075 g of the composite, an initial 

BF concentration of 20 mg/L, at a natural pH of 6.7, and a contact time of 120 min. The 

Freundlich isotherm provided the best fit to the experimental data, showing the highest 

coefficient of determination (R²) and the lowest error values (χ², RMSE, Δq), while the 

Langmuir model yielded a maximum adsorption capacity (qₘₐₓ) of 38.61 mg/g. According to 

the Dubinin–Radushkevich model, the mean adsorption energy (E) of BF was below 8.00 

kJ/mol, suggesting that the dye adsorption process is predominantly physical in nature. Kinetic 

analysis revealed a pseudo-second-order mechanism, while thermodynamic parameters 

indicated the process was spontaneous (ΔG < 0) and exothermic (ΔH < 0). Overall, the 

developed composite is an effective, economical, and promising material for treating industrial 

wastewater contaminated with Basic Fuchsin. 

KEY WORDS : Adsorption, Composite, Basic Fuchsin, Batch study, Isotherm, Kinetics. 
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Résumé : 

Afin de pouvoir appliquer une évaluation de la gestion des déchets ménagers au sein d’un 

centre d’enfouissement technique, nous avons mené une étude au niveau du centre d’enfouissement de 

Zef- Zef (Commune de Skikda).  

Ce travail, nous a permis de mettre en évidence des problèmes et des difficultés qui entravent 

le traitement. Les problèmes principaux concernent la surveillance et le contrôle, ce qui devrait être 

essentiel dans chaque centre. 

  Nous avons également remarqué de nombreuses entraves dans l’unité la plus importante du 

centre, qui est le réservoir. Celui-ci à son tour cause plusieurs problèmes :  

- Le problème des biogaz et des lixiviats, qui ont un impact majeur sur l'environnement et la 

population environnante ; 

- Les problèmes liés au contrôle et à la surveillance ; 

- Les problèmes liés au tri ; 

- Les problèmes au niveau du casier (la partie la plus importante au CET) ; 

-  Les nuisances olfactives et la multiplication intensive des rongeurs et des insectes (une nuisance 

pour la population avoisinante) ; 

- Les risques d'incendie et d’explosion. 

Pour faire face aux problèmes posés, nous avons proposé plusieurs solutions qui sont : 

➢ Assurer des conditions convenables pour le transport des déchets ; 
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➢ Assurer des réparations sur le casier : construction d'un mur, de nouveaux bassins de lixiviat et 

de récupération ; 

➢ Valorisation des biogaz. 

En terme de cette étude, nous pouvons décrire la situation du CET de Zef-Zef (Skikda) d’alarmante, ce 

qui nécessite de mettre en place une stratégie nationale, afin de limiter les impacts des problèmes 

provoqués sur la santé publique. 

 

Mot clés : Déchets urbains, lixiviats, biogaz, problèmes, solutions, CET Zef-Zef (Skikda). 

 

 

 


