
 

The International Congress on 
Educational Research,  

Materials Science and Engineering 

Selected peer-reviewed extended articles  
based on abstracts presented at the  

International Congress on Educational Research, 
Materials Science and Engineering 

(ICEMSE'2022) 

Aggregated Book 

Edited by 

Prof. Abdelaaziz El Moussaouy, Prof. Farid Falyouni, 
Prof. Hamid Magrez, Prof. Faouaz Jeffali,  

Prof. Driss Bria and Dr. Mohamed El Malki 
 



Copyright  2023 Trans Tech Publications Ltd, Switzerland 
 
All rights reserved. No part of the contents of this publication may be reproduced or 
transmitted in any form or by any means without the written permission of the 
publisher. 
 
Trans Tech Publications Ltd 
Seestrasse 24c 
CH-8806 Baech 
Switzerland 
https://www.scientific.net 

 

Volume 87 of  
Scientific Books Collection 
ISBN 978-3-0364-0181-2 
 

Full text available online at https://www.scientific.net 

 

 

 

 

Distributed worldwide by  
Trans Tech Publications Ltd  
Seestrasse 24c 
CH-8806 Baech 
Switzerland  
Phone: +41 (44) 922 10 22  
e-mail: sales@scientific.net  

 

 

 
 

 

Printed with permission by
Curran Associates Inc. (2023)

Additional copies of this 
publication are available from:

Web: www.proceedings.com/71237.html 



Table of Contents 

Preface  v 
Committees, ICEMSE’22 Sponsors  vi 
 
 
Chapter 1: Ceramics 
Effect of Bi3+ and Fe3+ Ions Substitution on Electrical Response of BaTiO3  
Ceramic 

N. Gouitaa, F.Z. Ahjyaje, F. Abdi and T. Lamcharfi ....................................................................... 3 
Structural Refinement, Dielectric and Electromechanical Properties of (1-x)NBT-
xKBT Piezoceramics in the Morphotropic Phase Boundary Region 

M. Mesrar, N. Gouitaa, N.S. Echatoui, F. Abdi and T. Lamcharfi ................................................ 11 
Impedance Spectroscopy and Study of Electrical Properties of  
Pb(Zr0.52Ti0.48)1-xFexO3-x (0≤x≤0.20) Ceramics 

M. Ahabboud, N. Gouitaa, F. Abdi and T. Lamcharfi ................................................................... 37 
Effect of Pb0.8La 0.2Ti0.95O3 Doping on the Electrical and Dielectric Properties of 
CCTO Compound Synthesized by Hybrid Method 

M. Slaoui, N. Gouitaa, A. Harrach, F. Abdi and T. Lamcharfi ..................................................... 49 
 
Chapter 2: Materials and Technologies for Environmental Protection 
Optimization of WWTP of Dairy Industry 

S. Moulkaf, B. Elkihel and C. Merimi ........................................................................................... 73 
Preparation of a Photocatalytic Activated Carbon Based on Almond Shell and  
Ag-ZnO: Characterization and Application to Organic Effluent Treatment 

H. Boulika, M.H. Nabih, M. Elhajam, N.I. Kandri and A. Zerouale ............................................. 87 
Comparison between the Performance of Combined Treatment of Waste Water 
Physic-Chemical & Biological and the Direct Activated Sludge Applicated to Dairy 
Activity 

S. Moulkaf and B. Elkihel ............................................................................................................ 100 
Synthesis of an Activated Carbon Based on Cardoon Waste and its Comparison to a 
Commercial Carbon in Terms of Physicochemical Characterization and Organic 
Dye Adsorption Performance 

M.H. Nabih, H. Boulika, M. Elhajam, N.I. Kandri and A. Zerouale ........................................... 109 
Experimental Study and Modeling of Drying Kinetics and Evaluation of Thermal 
Diffusivity of Sewage Sludge 

B.E. Houssayne, L.E. Khadir, A. Idlimam, A. Fantasse, A. Lamharrar, M. Kouhila,  
N. Abdenoouri and F. Berroug..................................................................................................... 123 

Wheat Straw-Derived Activated Carbon for Efficient Removal of Methylene Blue: 
Kinetics, Thermodynamics, and Adsorption Mechanism 

M. Benhadj, I. Alouiz, M.Y. Amarouch, M. Sennoune and D. Mazouzi .................................... 140 
 
 
 



 
The International Congress on Educational Research, Materials Science 

and Engineering 
 

xii 
 

Chapter 3: Functional and Special Materials 
Transport Properties Study of ZnSb Compound Using BoltzTrap First-Principles 

S. Malki, Z. Darhi, I. Guesmi, L. El Farh and A. Challioui ......................................................... 163 
Strong Acousto-Plasmonic Coupling in Film-Coupled Nanoparticles Mediated by 
Surface Acoustic Waves 

A. Noual, R. Akiki, G. Leveque, Y. Pennec, H. El Boudouti and B. Djafari-Rouhani ............... 170 
Theoretical Investigation of Optoelectronics Properties of Titanium Dichalcogenides 
Materials TiX2 (X=S, Se, Te) Using Quantum Espresso 

I. Guesmi, M.A. Bouammali, S. Malki, Z. Darhi, A. Challioui and L. El Farh ........................... 180 
 
Chapter 4: Low Dimensional Quantum Structures 
Diamagnetic Susceptibility of a Hemi-Cylindrical Quantum Dot in the Presence of 
an Off-Center Donor Atom 

O. Mommadi, S. Chouef, R. Boussetta, M. Hbibi, L. Belamkadem, M. Chnafi,  
M. El Hadi, A. El Moussaouy, C.M. Duque, C.A. Duque, A.K. El-Miad  
and F. Falyouni ............................................................................................................................ 197 

Theoretical Study of Hydrostatic Pressure and Temperature Effect on a  
Multi-Quantum well ZnO/Zn1-XMgxO Containing a Staircase Defect for Sensing 
Application 

A. Baidri, F.Z. Elamri, Y. Ben-Ali, F. Falyouni and D. Bria ...................................................... 205 
Unbound Excitonic Properties in a Multilayered Quantum Dot under Hydrostatic 
Pressure and Temperature 

M. Hbibi, O. Mommadi, S. Chouef, R. Boussetta, M. Chnafi, L. Belamkadem,  
A. El Moussaouy, C.M. Duque, C.A. Duque and F. Falyouni .................................................... 219 

Tuning the Diamagnetic Susceptibility and Electron Average Position in a GaAs 
Hemi-Spherical Quantum Dot with an Off-Center Donor Atom 

O. Mommadi, R. Boussetta, S. Chouef, M. Hbibi, M. Chnafi, L. Belamkadem,  
A. El Moussaouy, C.M. Duque, C.A. Duque, F. Falyouni and A.K. El-Miad ............................ 230 

Binding Energy Stark-Shift, Polarizability and Dipole Moment Response of Shallow 
Donor Impurity in GaAs Quantum Dots 

M. Chnafi, O. Mommadi, R. Boussetta, S. Chouef, M. Hbibi, L. Belamkadem,  
A. El Moussaouy, C.A. Duque and F. Falyouni .......................................................................... 237 

The Effect of a Single Off-Center Shallow Donor Atom on the Binding Energy  
and Diamagnetic Susceptibility in a GaAs Horn Torus Quantum Dot 

R. Boussetta, O. Mommadi, S. Chouef, M. Hbibi, L. Belamkadem, M. Chnafi,  
M. El Hadi, A. El Moussaouy, C.A. Duque and A.K. El-Miad ................................................... 246 

Donor Atom Properties in 2D Ultra-Thin Cylindrical Quantum Dots 
S. Chouef, O. Mommadi, M. Hbibi, R. Boussetta, M. Chnafi, L. Belamkadem,  
A. El Moussaouy, C.M. Duque, C.A. Duque and F. Falyouni .................................................... 258 

Electronic Localized States Behaviour in a GaAs/GaAlAs Multi-Quantum Wells 
with a Geo-Material and a Material Defects 

F.Z. Elamri, F. Falyouni and D. Bria ........................................................................................... 265 
 
Chapter 5: Solar Energy Engineering 
Improvement Efficiency of Solar Cells Using III-V Dual Junction: InGap/GaAs 

S. Sabri, R. Malek and K. Kassmi ............................................................................................... 279 



 
xiii 

 
Scientific Books Collection Vol. 87 

 

Outdoor Experimental Investigation of the Temperature Effect on the Performance 
of Different PV Modules Materials 

M. Mehdi, N. Ammari, A. Alami Merrouni, M. Dahmani and A. Benazzouz ............................ 292 
 
 

Keyword Index ............................................................................................................................... 303 
Author Index .................................................................................................................................. 305 

 




