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Welcome Message from General Chairs 
Dear Colleagues and Friends, 

In lieu of the organizing committee, it is with great pleasure that I cordially invite you to the Sixth 

International Conference on Materials and Environmental Science ICMES2023 & Exhibition for Science Under 

the Theme: « Health, Sustainability, & Resiliency Through Research & Innovation ». For more than 7 years, 

ICMES has served as an international stage for dissemination of current and emerging materials, environmental 

science and Health. This year ICMES2023 will be held as an onsite event from June 7 to June 11, 2023, Hôtel 

Oasis Atlantico Saidia Palace & Blue Pearl, Saïdia, Morocco. 

ICMES 2023 keeps its scientific edges from traditional subjects like materials, nanoscience, Smart 

Technologies for Sustainable Water Management, energy, Technologies and Industry, Sustainability indicators 

for asset management, Smart Homes, Cities and Communities, New advances in health management, organic, 

inorganic and nanomaterials, natural products to their biotechnological application, quality, water, environment, 

health and safety at work, electrical engineering and physics simulations, materials and devices... A dozen of 

renowned plenary speakers across the world will provide outstanding insights on materials and devices research 

at this event, along with a couple of comprehensive tutorial lectures and more than a hundred of brilliant invited 

talks. In addition, we will host several workshops and bilateral symposia organized by leading research groups. 

If you are interested in current and future research and development of materials and devices Health, please do 

not miss this event. 

With a Great Pleasure to see You in this Beautiful City Saidia the Blue Pearle of the Mediterranean Sea. 

Finally, we wish all the participants in ICMES’23 a very successful and fruitful conference and a 

wonderful and enjoyable stay in Saïdia, Morocco. 

Pr.  Belkheir HAMMOUTI 

Mohammed First University, Oujda, Morocco 

Pr. Faouaz JEFFALI 

Mohammed First University, Oujda, Morocco 

Pr. Mohammed EDDAOUDI 

Ampmrc, Kaust, Saudi Arabia 

Pr. Mohammed SIAJ 

Quebec University Canada 

 

http://www.mocedes.org/icmes2023/index.html  

http://www.mocedes.org/icmes2023/index.html


6th Edition of the International Conference on Materials & Environmental Science ICMES-2023 & Exhibition for Science 

“Health, Sustainability, & Resiliency Through Research & Innovation”   

June 7-11, 2023, Hôtel Oasis Atlantico Saidia Palace & Blue Pearl, Saïdia, Morocco  

 

ICMES 20223 2 

    

Introduction 
 On behalf of the Organizing Committee of the 6th International Conference on Materials and 

Environmental Science ICMES2023 & Exhibition for Science Under the Theme: « Health, Sustainability, 

& Resiliency Through Research & Innovation », we are pleased to welcome you in Saidia, Morocco, on 

June 07-11, 2023.  

 The ICMES2023 is organized by Mohammed First University, Faculty of Sciences Oujda, Morocco, 

Faculty of Medicine and Pharmacy Oujda, Morocco, KAUST, King Abdullah University of Science and 

Technology, SAUDI ARABIA, Higher School of Technology, Oujda, Morocco and the Association: Moroccan 

Center for Sciences Development -MoCeDeS. This scientific meeting is the continuation of other organized 

sessions as fellow: 

ICMES2016: The 1st International Conference on Materials and Environmental Science was held in Campus 

University of Transfer of Technologies and Expertise – Knowledge Campus, Technopole Oujda, 

Morocco from 1-3 December 2016. This first session was the start point of gathering leading 

academic scientists, researchers and industrials to exchange and share their experiences and research 

results on all topics of Material and Environmental Science. The ICMES2016 provided also a 

premier interdisciplinary platform for selected researchers and industrials to discuss the most recent 

innovations as well as possible collaboration. (http://www.mocedes.org/icmes2016/index.htm ). 

ICMES2018: The 2nd International Conference on Materials and Environmental Science, which was held on 26-28 April 2018 

in Melia Saidia Beach All Inclusive Resort, Saidia, Morocco. The ICMES2018 was an interdisciplinary platform for 

researchers and industrials for promoting a multi-sectoral and collaborative approach in the field of development of new 

and innovative approaches in materials and their applications in energy and renewable energy, environmental science 

and sustainable development, biotechnology and electrical engineering. 

(http://www.mocedes.org/icmes2018/index.html ). 

ICMES2019: The 3rd International Conference on Materials and Environmental Science has been held in 18-20 

December 2019, Sofitel Agadir Royal Bay, Agadir, Morocco. It was organized by IBN Zohr 

University, National School of Applied Sciences, Agadir Morocco and the Association: Moroccan 

Center for Sciences Development -MoCeDeS. The ICMES2019 was an international platform for 

participants to consulate and to collaborate in many innovative applications touching the energy, 

environmental science and sustainable development. (http://www.ensa-agadir.ac.ma/icmes/ ). 

ICMES2020: The 4th International Conference on Materials and Environmental Science has been held virtually 

during the COVID pandemic period in November 18-28, 2020. The primary objective is to bring 

together online leading academic scientists, researchers and industrials from more than 20 countries 

to exchange and share their experiences and research results on all topics of Material and 

Environmental Science. The second objective is to provide a premier interdisciplinary platform for 

selected researchers and industrials with complementary, strong and diverse expertise to discuss the 

most recent innovations as well as initiate possible complementary cooperation and collaboration 

http://www.mocedes.org/icmes2016/index.htm
http://www.mocedes.org/icmes2018/index.html
http://www.ensa-agadir.ac.ma/icmes/
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for international programs in these fields. The other objective of the conference is to constitute a 

formation school for the education of young scientists in this important field by creation of direct 

contacts between international experts in this environmental matter and master or PhD students post 

docs in order to help them for their future professional careers and to the profit of our society. To 

initiate interactions between the 24 speakers and participants, keynotes, 120 oral presentations and 

30 posters (http://www.mocedes.org/icmes2020/index.html ).  

ICMES2022: The 5th International Conference on Materials and Environmental Science was held from June 9 

to June 12, 2022, in Saïdia, Blue Pearl of the Mediterranean Sea, Morocco. The ICMES2022 was an 

interdisciplinary platform for researchers and industrials to promote a multi-sectoral and 

collaborative approach in materials science, energy development, environmental science, health, 

sustainable development, biotechnology, and electrical engineering.                   

(http://www.mocedes.org/icmes2022/index.html). 

The main objective for the ICMES@2023 is: to bring together leading academic scientists, researchers 

and industrials from Africa, North and South America, Europe, Asia, Australia and Middle East to 

exchange and share their experiences and results related to Material, Environmental Science and 

Health. ICMES is providing an interdisciplinary platform for researchers and industrials all over the 

world with complementary, strong and diverse expertise. The participants will have the opportunity 

to discuss the most recent innovations as well as to initiate possible complementary cooperation and 

collaboration through international programs by creating a direct contact between international 

experts. The goal here is also to promote exchange of Master, PhD students and Post docs between 

the different academic partners. 

The main themes selected for the ICMES@2023 are: 

❖ Health and Nutrition Sciences. 

❖ Water, Soil, Air, Agriculture and 

Environmental Issues. 

❖ The Power of Different Energy Sources to 

Effectively Meet Energy Needs. 

❖ Artificial Intelligence, Machine Learning, 

Engineering and Simulations. 

❖ Advanced Materials from Organic and 

Inorganic Devices. 

❖ Natural Products and their Valorisations. 

The scientific program includes: 

 

The Organizing Committee would like to thank all participants, partners and sponsors for their financial 

supports and participations.  

Further information is available on our conference web site then visit: 

http://www.mocedes.org/icmes2023/index.html   

Organizing Committee of ICMES2023  

http://www.mocedes.org/icmes2020/index.html
http://www.mocedes.org/icmes2022/index.html
http://www.mocedes.org/icmes2023/index.html
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THE FIFTH INTERNATIONAL CONFERENCE ON MATERIALS & ENVIRONMENTAL SCIENCE, 

ICMES-2023 

UNDER THE THEME: “ HEALTH, SUSTAINABILITY, & RESILIENCY THROUGH RESEARCH & 

INNOVATION”  

JUNE 07-11, 2023, HÔTEL OASIS ATLANTICO SAIDIA PALACE & BLUE PEARL 

SAÏDIA, MOROCCO 
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Rare Earth Doped Nanoparticles: Towards Theranostics with Light 

Fiorenzo Vetrone  

Institut National de la Recherche Scientifique (INRS), Centre Énergie, Matériaux et Télécommunications, Université du Québec, Varennes 

(Montréal), QC, J3X 1P7, Canada 

 

Abstract 

Luminescent nanomaterials that can be excited, as well 

as emit, in the near-infrared (NIR) have been investigated for 

use in a plethora of applications including nanomedicine, 

nanoelectronics, biosensing, bioimaging, photovoltaics, 

photocatalysis, etc. The use of NIR light for excitation 

mitigates some of the drawbacks associated with high-

energy (UV or blue) excitation, for example, little to no 

background autofluorescence from the specimen under 

investigation as well as no incurred photodamage. 

Moreover, one of the biggest limitations is of course, that of 

penetration. As such, NIR light can penetrate tissues much 

better than high-energy light especially when these 

wavelengths lie within the three biological windows (BW-I: 

700-950, BW-II: 1000-1350, BW-III: 1550-1870 nm) where 

tissues are optically transparent1. At the forefront of NIR 

excited nanomaterials are rare earth doped nanoparticles, 

which due to their 4f electronic energy states can undergo 

conventional (Stokes) luminescence and emit in the three 

NIR biological windows2. However, unlike other classes of 

nanoparticles, they can also undergo a multiphoton process 

(known as upconversion) where the NIR excitation light is 

converted to higher energies resulting in anti-Stokes 

luminescence spanning the UV-visible-NIR regions3. 

Perhaps the biggest impact of such materials would be in the 

field of disease diagnostics and therapeutics, now commonly 

referred to as theranostics4. Due to the versatility of their 

optical properties, it now becomes possible to generate high-

energy light (UV or blue) in situ to trigger other light 

activated therapeutic modalities (i.e., drug release) while 

using the NIR emission for diagnostics (i.e., bioimaging, 

nanothermometry)5. Here, we present the synthesis of 

various NIR excited (and emitting) rare earth doped 

core/shell (and multishell) nanoparticles and demonstrate 

how their luminescence properties can be exploited for 

potential use in diverse biomedical applications. 

 Figure:  
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Defluorination and Adsorption of Tetrafluoroethylene (TFE) on TiO2(110) and 

Cr3O3(0001) 
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Abstract 

Being able to join dissimilar materials allows design 

engineers to create new structures or parts with tailor-

engineered properties, e.g., exhibiting high temperature 

resistance in one area and good corrosion resistance in another.  

Notable examples include polymer-metal composites used in 

various specialized applications.  All these applications 

fundamentally start with polymer adhesion on metal surfaces.  

We showed that metal oxide surfaces catalyze the formation of 

intermediate defuorinated tetrafuoroethylene (TFE) radicals, 

resulting in enhanced binding on the corresponding metal oxide 

surfaces (cf., Fig. 1).  As expected, reactivity of the 

corresponding metal oxide surfaces depends on the oxygen 

coordination of metal surface atoms.  Thus, introducing oxygen 

vacancies and non-ionizing radiations to form intermediate 

radicals could promote binding of polymers to metals and 

metal-oxide surfaces, allowing for better materials design.  This 

could find significant applications not only in joining dissimilar 

materials, but also allow for flexibilities in realizing materials 

with the desired (pre-determined) characteristic properties.  

Further details will be presented at the meeting. 

 

 

 

 

 

 

 

 

Figure: .  (Right  panel) A depict ion of TFE interaction with 

TiO2(110) and Cr2O3(0001) in 3 different  configurations,  viz. ,  

reference structure (0),  molecular adsorption (1),  and 

defluorinated adsorption (2) on the corresponding surfaces. 

Upper left  panel  shows the corresponding r elat ive energies for 

optimized adsorbates on frozen surfaces.  Lower left  panel  shows 

the corresponding relat ive energies upon surface relaxation. 

(Note stronger TFE adsorption on Cr2O3(0001) than on 

TiO2(110).  Energy trends remain even after implementing v an 

der Waals (vdW) correction).  (Taken from [1]).  
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Chemistries of Lithium-ion Batteries  : A state of the art 
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Abstract 

Tremendous efforts have been devoted to replace typical 

fossil energy sources causing environmental deterioration and 

global warming by efficient alternatives such as renewable clean 

energy power sources ensuring the growth in demand for energy. 

Such efforts have led to the development of competitive energy 

storage systems. Particularly, lithium-ion batteries (LIBs) have 

attracted extensive interest thanks to their high energy density, 

long cycle life, high efficiency, and distinguished cycle 

performance, and stand as the best candidate used for a wide 

variety of applications from portable electronics to electric 

vehicle and large-scale energy systems. 

Even though there has been a very remarkable progress steps 

toward the improvement of LIBs since their first 

commercialization in 1990, . more sustainable developments 

enhancements of the battery properties in term of safety, 

performance (energy density, lifetime, rate capability) and 

production costs are still needed in order to satisfy the industrial 

and social demands. These properties of the battery are related 

directly to the properties of its components: , namely the anode, 

the cathode, and the electrolyte. This presentation will give an 

overview of the commercialized chemistries used in the cathode, 

the anode and the electrolyte. 

 Figure: Cathode materials chemistries .  
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Computational-aided development of MOF Mixed Matrix Membranes  

Guillaume Maurin 
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Abstract 

Mixed matrix membranes (MMMs) incorporating Metal-

organic frameworks (MOF) into polymeric matrices show 

promising properties for several industrial applications, such as 

gas separation, water desalination and pervaporation among 

others. Especially in the field of gas separation, MMMs have 

attracted a great attention owing to their potential for merging the 

processability of polymers and the excellent selectivity of MOF 

materials. Therefore, understanding the MOF/polymer interface 

and gas transport through the MMMs is of significant importance. 

Here, we selected a series of MOFs, as fillers and use our 

previously developed computational methods to construct 

MOF/Polymer interfaces with the selection of both rigid and more 

flexible polymers. Subsequently, we performed Grand Canonical 

Monte Carlo and concentration gradient-driven molecular 

dynamics (CGD-MD) simulations to assess the thermodynamic 

and dynamic adsorption properties of these MMMs. Our 

simulations revealed that the distinct characteristic of polymer 

backbones result in different interfacial void regions. We 

evidenced that not only the size but also the shape of the 

interfacial voids region have eminent effects on the gas transport 

properties of the MMMs with respect to a selected range of 

molecules, e.g. CO2, N2 and CH4. Our results constitute an 

important step toward the rational design of MMMs with the 

optimal interfacial void size/shape to achieve the highest 

performance for the separation of industrially relevant gas 

separations. 
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Abstract 

Innovation in materials science and 

engineering resides in our ability to design 

new materials with tailored properties 

(electrical, optical, magnetic, etc.) by 

controlling their microstructure. One of the 

most powerful means to uniquely arrange 

matter at such scale is to use plasmas due to 

their unique ability to provide simultaneously 

a variety of particles such as ions, neutral 

atoms and radicals. In this presentation, we 

will focus on the growth of various oxide 

materials in the form of thin films, including 

undoped and doped vanadium dioxide and 

titanium oxide using either pulsed laser 

deposition or dielectric-barrier discharges. 

There are exploited for various applications 

including photonics, energy and water 

treatment. 
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FTIR microspectroscopy imaging promising tool to study biomacromolecular distribution 

in biological samples 
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Abstract 

Fourier Transform Infrared (FTIR) microspectroscopy is a 

non-destructive technique for the study of various materials 

including biological samples. It provides information on the 

presence of chemical species as well as their distribution within 

a sample. The IR spectrum of a material is made of absorption 

peaks, which represent frequencies of vibrations between bonds 

of the molecules making up the material. Because different 

materials have a unique combination of molecules, they exhibit 

different IR signatures. Thus, the IR spectra provide a unique 

chemical fingerprint of the samples. In this study, we used FTIR 

imaging to study the biochemical profile in white adipose 

(WAT), brown adipose (BAT), liver tissues, and intact C. 

elegans worms. First, we developed a detailed protocol for cryo-

sectioning tissues with a high-fat content, which are considered 

the most difficult-to-cryosection tissues. We found that 

adjusting the temperature of the cutting blade and the sample is 

the key to cryosection tissues rich in fat. In the second study, we 

used FTIR imaging to investigate biochemical changes in WAT 

and BAT that are associated with the development of obesity. 

We identified several infrared bands, infrared peak ratios, and 

data analysis techniques to monitor vital changes in BAT and 

WAT. In the third study, we used FTIR imaging to investigate 

biochemical changes associated with developing non-alcoholic 

fatty liver disease. We identified fatty liver-associated changes 

in fat distribution in mouse liver tissues and structural changes 

in fatty acid molecules. In the fourth study, we used FTIR 

imaging to study diet, genotype, and age-dependent biochemical 

changes in wild-type (N2) and mutant (Tub-1 and Fat-3) C. 

elegans strains. These studies paved the way for understanding 

the biochemical changes in intact nematodes in response to 

induced changes (e.g., drug, diet, and pathogenesis of diseases). 

 Figure:  
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Abstract 

This work demonstrates hydrazine electro-oxidation and 

sensing using an ultrathin copper oxide nanosheet (CuO-NS) 

architecture prepared via a versatile foam-surfactant dual template 

(FSDT) approach. CuO-NS was synthesised by chemical 

deposition of the hexagonal surfactant Brij®58 liquid crystal 

template containing dissolved copper ions using hydrogen foam 

that was concurrently generated by a sodium borohydride 

reducing agent. The physical characterisations of the CuO-NS 

showed the formation of a two-dimensional (2D) ultrathin 

nanosheet architecture of crystalline CuO with a specific surface 

area of ~39 m2/g. The electrochemical CuO-NS oxidation and 

sensing performance for hydrazine oxidation revealed that the 

CuO nanosheets had a superior oxidation performance compared 

with bare-CuO, and the reported state-of-the-art catalysts had a 

high hydrazine sensitivity of 1.47 mA/cm2 mM, a low detection 

limit of 15 μM (S/N = 3), and a linear concentration range of up 

to 45 mM. Moreover, CuO-NS shows considerable potential for 

the practical use of hydrazine detection in tap and bottled water 

samples with a good recovery achieved. Furthermore, the foam-

surfactant dual template (FSDT) one-pot synthesis approach 

could be used to produce a wide range of nanomaterials with 

various compositions and nanoarchitectures at ambient conditions 

for boosting the electrochemical catalytic reactions. 

 Figure: Graphical Abstract .  
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Abstract 

The presence of aromatic compounds rich in carbon and azote 

in the backbone of conducting polymers such as polypyrrole, 

polyaniline, and poly-phenylenediamine improve their capacity 

to quench metallic particles via amine group to include them into 

their frameworks. Herein, a new and simple strategy based on 

electrochemical cascade reactions was used to prepare metal 

oxide / conducting polymers. [1-5]. Metal oxides such as Nickel, 

Ruthenium or Copper oxide are widely used for Direct alcohol 

fuel cell (DAFC) applications due to their interesting optical, 

catalytic and electrical properties. In the first part of this work, we 

will explore the most commonly used methods for preparing 

metal-conducting polymer based nanocomposites including the 

key factors influencing their morphology. The catalytical 

performances of mono and bimetal catalysts deposited on poly-

phenylenediamine for electrooxidation of ethanol reaction and 

oxygen reduction will be examined. The developed 

nanocomposites offer a great potential for application as sensors 

or electrocatalysts. We look for future collaborations to apply our 

catalyst for electrochemical reduction of CO2. 
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Abstract 

In recent years, carbon dots, a relatively new class of 

nanomaterials, have come to light.1 Carbon dots are carbon, 

oxygen, nitrogen and hydrogen containing materials with the 

first two elements typically accounting for ~80% of their 

elemental composition. Moreover, they are typically water 

dispersible and can be prepared from an abundant number of 

inexpensive sources including small molecules such as citric 

acid, amino acids and sugars. While they are small in size 

(typically 1-10 nm), they can offer a high quantum yield of 

emission, a process that is controlled through passivation of the 

surface with an organic reagent. Of particular interest are their 

optical properties, which can be tailored via careful selection 

of the starting precursors and the desired synthesis route 

resulting in the ability to generate fluorescence from the blue 

to the near infrared regions of the spectrum (Fig. 1).  

Their versatile optical properties and the development of 

dual fluorescent systems allow us to develop ratiometric 

optical based sensing probes that can be used in biological 

systems focusing on temperature and pH sensing of 

physiological events in live biological model systems.2,3 We 

also exploit the optical properties for environmental sensing 

applications focusing on heavy metals and emerging 

contaminants.  

These carbon dots bare numerous chemical functionalities 

that we also exploit for the development of novel 

heterogeneous catalysts in green energy applications focusing 

on the transformation of refined and waste oils to biofuels such 

as biodiesel.4 We report biodiesel conversions of >97% at 150 
oC and 1 wt% catalyst loading for our first-generation catalyst. 

Moreover, we demonstrate the stability and reusability of the 

nanocatalyst with sustained catalytic efficiency for at least five 

reaction cycles. Our second-generation catalysts allows for a 

significant reduction of the reaction temperature to 90 oC, 

operate at ambient pressure without a significant increase to 

the catalyst loading. 

 Figure: The fluorescence of the carbon dots can be 

tuned from the blue to the far red/near -infrared 

regions of the spectrum.  
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Abstract 

In recent years, more attention has been focused on the 

efficient detection of chemical pollutants, especially small 

volatile organic compounds (VOCs) and hazardous gases 

(HGs), using various electronic sensors. This area is really 

growing given the current challenges in highly toxic molecules 

detection in our daily life, including viruses. In particular, the 

detection of relatively volatile molecules at room temperature, 

is challenging at low concentration levels, and there is therefore 

a need to develop new sensitive sensors.  

From many years, we have been constructing iron 

coordination polymers with azole based ligands,1 for which 

intriguing spin crossover properties were disclosed.2  We have 

recently identified a new colorimetric chemosensor of formula 

[Fe(H2btm)2(H2O)2]Cl (1) (H2btm = di(1H-tetrazol-5-

yl)methane), able to detect at real time, and with a high selectivity 

and ultra-sensitivity, 14 different VOCs and HGs.3 In particular 

amines, which are detected rather quickly (< 10 min) and with a 

very high sensitivity. The detection is accompanied by significant 

and fast colour changes detectable by the naked-eye at ambient 

conditions. But not only, since the detection can be achieved using 

simple and intuitive standard chemometric means with a handful 

smartphone-based analytical method. The crystal lattice of 1 

reconstructs after adsorbing VOCs vapours, reconstruction which 

is accompanied by a spin state and a colour change. In addition to 

its high thermal stability (up to 170 °C), the colorimetric sensor 

showed excellent reusability by consecutive 7 cycles of 

adsorption–desorption. This sensor is low-cost, environmentally 

friendly, easy to use, and shows excellent and fast detection 

performances. Such features offer attractive prospects for 1 which 

could be used for in-field detection and food safety control in 

environmental conditions. We recently extended this material to 

new materials showing improved performances,4-6 which I will 

review in this talk. 
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Abstract 

Imaging the spatiotemporal dynamics1 of spin transition (ST) 

materials by optical microscopy (OM) at the scale of one single 

crystal has recently emerged as a highly efficient method allowing 

a deep understanding of their cooperative macroscopic 

transformation between the low-spin (LS) and high-spin (HS) 

states. In this communication, we will show some typical 

examples2 (see Fig. 1) of real time transformation of ST single 

crystals exhibiting first-order transitions with well-defined front 

interfaces. The velocities, shapes and orientation of the HS/LS 

interfaces will be discussed in relation with the macroscopic shape 

of the crystals and the structural transformations of the unit cells. 

Under light, the ST solids display photo-induced phenomena 

through LIESST (Light-Induced Excited Spin-State Trapping) 

effect. When this process competes with thermal relaxation, Light-

Induced Thermal Hysteresis (LITH) effect is obtained. Both of 

these phenomena and their spatiotemporal properties will be 

characterized by OM3. Finally, we will demonstrate that light 

irradiation4 can be used as a relevant stimulus leading to control 

the front interface as well as to select the nucleation point5 at which 

the spin transition can be triggered, while the latter effect is usually 

a stochastic process in thermal transitions. Overall, the 

spatiotemporal properties of the nucleation, growth and 

propagation of the spin domains will be discussed and their 

modelling will be presented. 

 Figure: OM imaging of the interface propagation 

along the HS to LS transition in a single crystal of the 

compound {Fe(2pytrz) 2[Pd(CN)4]}.3H2O exhibiting a 

hysteretic incomplete spin transition.  
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Abstract 

Given the convenience and broad spectrum of applications, 

plastics have become an essential part of our lives. However, the 

unintended environmental and health consequences associated 

with the excessive use of synthetic plastics in our daily lives have 

become a global problem. Bioplastics made from non-food 

agroforestry materials are considered most promising and 

sustainable substitutes for non-renewable petrochemical 

materials. However, the conversion of agroforestry biomass into 

bioplastics requires purification and fractionation of the 

feedstock, followed by dissolution using harsh chemicals. Guar 

gum (GG) is a galactomannan extracted from guar or cluster bean 

(Cyamopsis tetragonolobus L.). It is emerging as one of the most 

versatile and low-cost water-soluble biopolymers with unique 

and fascinating properties. It is a naturally derived thickener, 

binder, and stabilizer that has uses as an additive to 

pharmaceuticals, food, cosmetics, and several consumer 

products. It is also used in huge quantities for hydraulic fracking. 

In this study, films, filaments, and aerogels are prepared from 

guar and guar-cellulose aqueous solutions by cast-drying, wet 

spinning into an alcohol-based coagulation bath, and freezing 

followed by freeze-drying, respectively. Glycerol is used to 

impart plasticity, and borax is used as a crosslinker to improve 

water stability. Produced flexible and transparent guar-based 

films exhibited a smooth surface texture, an elongation of about 

80% depending on the plasticizer content, and a tensile strength 

of about 70 MPa depending on the type and quantity of cellulose.  

Guar-cellulose filaments show a uniform diameter of 

approximately 0.12 mm, excellent flexibility, elongation up to 

140%, and tensile strength up to 17 MPa. The resulting guar-based 

porous materials show highly porous structures (porosity of ~ 

99%) and resemble to starch-based and polystyrene-based 

“packaging peanuts.” After use, these bioproducts can be 

dissolved in water and reshaped or decomposed as needed. 

 Figures: 
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Abstract 

The large environmental challenge that the world faces today 

is the scarcity of water. Definitely, water is the significant feature 

in the population/resources equation where water resources in the 

world are limited and the world's population has continued to rise. 

The increasing interest in suitable wastewater treatment 

technologies has generated the urgent need for alternative non-

organic adsorbents due to their innate merits in terms of raw 

abundance, removal efficiency, and operational safety. Organic 

materials, one of the most important adsorbent systems, have 

been widely used for removal of toxic substances. However, the 

large-scale application of organic adsorbents is hampered by the 

concerns of limited removal efficiency, high production cost, and 

safety issues. In this regard, the development of new materials is 

urgently needed for the next generation adsorbent technologies. 

Non-organic (TiO2, CuO, etc.) nano-adsorbents for the 

removal of heavy metals and organic pollutants have attracted 

great attention as emerging low-cost and high removal efficiency 

technologies for large-scale applications. However, the 

development of these approaches is hindered by the limited choice 

of high-performance adsorbent materials. 

 Figure:  
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Abstract 

The presentation will cover two main components of the dye- 

sensitized solar cell (DSSC): the electrolytes structure and 

dynamics and the photophysics of dyes used in DSSCs. Indeed, 

the electrolyte locale structure composition of the electrolyte can 

influence the mobility and diffusivity of the ions in the 

electrolyte, which, in turn, affects the charge transport properties 

of the device. For instance, a high viscosity electrolyte may limit 

ion mobility and reduce the device's efficiency. While, the 

photophysics of the dyes used in dye-sensitized solar cells 

(DSSCs) (see Figure 1) can significantly impact the efficiency of 

the device. In the first part of my talk I will present our recent 

results on the study of the structure and dynamics of the mixture 

of ionic liquid/solvent mixtures that are used as electrolytes. 

These results were obtained using an array of experimental 

(vibration spectroscopy, NMR, Kerr effect 

..) and theoretical approaches. In the second part, I will present 

our analysis of the mixture composition of these ionic liquids on 

the photophysics of organic dyes used in the solar cells. 

 Figure: dye-sensitized solar cells (DSSCs.  
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Abstract 

Multifunctional effects are essential for producing higher 

value added materials, important not only for new technical 

applications but also for more traditional uses. The growing 

environmental and energy-saving concerns will also lead to the 

gradual replacement of many traditional wet chemistry- based 

processing, using large amounts of water, energy and effluents, 

by various forms of low-liquor and dry-finishing processes. The 

dominant role of plasma-treated surfaces in key industrial sectors, 

such as microelectronics is well known, and plasmas are being 

used to modify a huge range of material surfaces, including 

plastics, polymers, papers, food packaging and biomaterials. In 

previous works, it was evidenced that cold plasma technologies 

can induce several surface modifications such as change in 

surface polarity, grafting of chemicals or deposition of functional 

coatings (Figs. 1&2). Such modifications are effective to confer 

new and durable properties to synthetic or natural polymers, 

without altering their bulk properties. 

 

Figure 1: Nitrogen Plasma Process.  

 
 

The presentation will give a comprehensive description and 

review of the science and technology related to plasmas, with 

particular emphasis on their potential use in the industry. 

Examples of surface functionalization of materials achieved by 

means of cold plasma grafting and/or deposition of hydrophilic or 

hydrophobic coatings, antibacterial, anticorrosion and fire-

retardant materials will be presented. 

 Figure 2: Plasma deposition of organosilicon 

coatings: SEM images of (a) Uncoated ; (b) Coated 

fibers.  
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Abstract 

The exploitation of locally available materials can be a viable 

alternative for sustainable development. To minimize the 

economic and environmental impact of transporting clay 

materials, clayey materials from nearby deposits should be used 

in the building-related ceramic industry. This study aims to 

develop an innovative scientific methodology for adjusting the 

physicochemical composition of any clay soil to make it 

appropriate for construction applications.  This research was 

carried out on unexploited clayey soil extracted from Bensmim 

village (Morocco). The "Extrabrick" brick manufactory clay 

sample was used as. Grain size analysis and Atterbergs limits 

showed that Extrabrick sample is characterized by high plasticity 

related to the presence of smectite clay. Based on the conducted 

tests, Bensmim clay was confirmed to be an unsuitable raw 

material for clay bricks production. Therefore, improving the 

plasticity of Bensmim clay was taken as a critical factor to 

enhance the properties of this clay.  Different percentages of 

bentonite, ranging from 0-10%, were added to study the effect of 

this addition on the rheological and mechanical tests.  The 

addition of 10% bentonite showed an increase in the yield stress, 

viscosity, and the mixture exhibited a rheological behavior like 

the reference sample. And a value of compressive strength of 8.2 

MPa very close very close to the value found for the reference 

sample value of 8.8 MPa. 

 Figure:  
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Abstract 

Agriculture is undoubtedly one of the most climate-

dependent human activities. However, the latter has tried to 

overcome this dependence and therefore often seeks to modify the 

environment, for example by rinsing, by standardizing the 

topography, by increasing the size of the plot, by reducing the 

landscape heterogeneity by ensuring that the varieties high-

yielding varieties bred for a familiar environment are always in 

optimum growing conditions. In this approach, which assumes 

that it is still possible to control crop growth conditions, climate 

change appears as a new factor. In these modern landscapes 

characterized by agricultural intensification, innovative systems 

are needed to satisfy the overall long-term increase in global 

demand for food and wood while addressing environmental 

concerns. Current forecasts suggest that the Mediterranean region 

is likely to be strongly impacted by climate change. Projections 

indicate that these changes are likely to negatively affect 

ecosystems and agricultural production throughout the 

Mediterranean basin.  

 North Africa is expected to face significant challenges in terms 

of climate change. Smart agriculture based on adaptation to climate 

change is a practice that will be very useful for Mediterranean 

countries such as Morocco, Spain and Tunisia, especially in desert 

and hilly areas where agricultural land and water are rare. Our aim to 

study the effect of climate change on olive cultivation in the 

Mediterranean regions based on new techniques of data mining and 

data analysis to predict in advance the damage caused by the climate 

change on the quality of crop yields will allow a better decision.
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Abstract 

Global water demand is expected to increase by 20-30% by 

2050 [1]. One of the Sustainable Development goals for 2030 

(SDG6) is “Ensure availability and sustainable management of 

water and sanitation for all” [1]. Reusing treated water from 

Waste Water Treatment Plants (WWTP) is a potential resource to 

provide safe and clean water for agricultural irrigation or urban 

purposes [2]. However, water reuse can pose risks to health 

primarily due to pathogenic microorganism (MO) present and to 

the presence of either disinfected agents or new nanodelivery 

approaches [3]. So, considering the efficiency of Photodynamic 

Inactivation (PDI) to eradicate MO [3] and the possibility of using 

immobilized photosensitizers (PS) indicate that photodynamic 

approach can be very attractive to eradicate MO from WW with 

sunlight. In this communication, the preparation and 

functionalization with porphyrin derivatives of nanostructured 

magnetic supports will be presented and their ability to inactivate 

MO [4-8] will be reported, as well as the effect of exposure of 

wheat plants to porphyrin@nanomagnetic particles to estimate 

the environmental impact of plants treated with water containing 

these nanomaterials. 
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Abstract 

This study presents green graphene inks produced through 

liquid-phase exfoliation of graphene flakes in water using 

optimized concentrations of dispersants. The study compares 

the effectiveness of three different dispersants (gelatin, triton 

X-100, and tween-20) in creating stable and conductive inks 

that can be printed onto polyethylene terephthalate (PET) 

substrates using an aerosol-jet printer. The study analyzes and 

discusses the chemical, printability, mechanical, and 

electrochemical properties of the developed inks based on the 

dispersant used. Our findings indicate that triton X-100 is the 

most effective dispersant for formulating graphene ink (GTr), 

which demonstrated superior electrical conductivity (4.5 S.cm-

1), a high nanofiller concentration of graphene flakes (12.2%) 

with a size smaller than 200 nm (< 200 nm), a low dispersant-

to-graphene ratio (5%), good quality as measured by Raman 

spectroscopy (ID/IG ≈ 0.27), and good wettability (θ ≈ 42°) 

over PET. The GTr's ecological benefits, combined with its 

excellent printability and good conductivity, make it an ideal 

candidate for manufacturing chemiresistive sensors that can be 

used for Internet of Things (IoT) healthcare and environmental 

applications. 
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Abstract 

Photoelectrochemical (PEC) water splitting for hydrogen 

evolution is a highly efficient and eco-friendly technology in 

solar energy conversion that needs to develop 

photoconversion efficiency. Photoactive materials as the 

basic component for PEC systems have been extensively 

studied due to their distinct structure features. Among them, 

one-dimension (1D) oriented cadmium sulfide (CdS) and 

bismuth vanadate (BiVO4) nanoarray has attracted 

considerable attention and is regarded as a promising 

candidate for PEC hydrogen production due to its suitable 

narrow bandgap around 2.4 eV, excellent electrical/optical 

properties, larger aspect ratio and confined charge transfer 

path for lower carrier loss. Here, the rational design of CdS 

or BiVO4 nanojunctions, like Plasmon-enhanced, Z-scheme, 

and p-n scheme heterostructure, was employed to enhance 

their solar light utilization and superior photoconversion 

efficiency. Specifically, a series of novels and highly-

efficiently CdS-based composite photoanodes based (i) Au 

NPs on carbon-wrapped oriented CdS nanoarray; (ii) Novel 

Z-scheme core-shell CdS/SnO2 with Au NPs and (iii) 1D 

CdS nanorod/MoS2 heterostructure (Figure 1); (iv) 

Nanopyramid-shaped E-BiVO4 modified MoS2 as a 

heterojunction will be discussed. 

Figure: 
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Abstract 
 

Cross-border population movements have never been as 

intense as in the last decade. Knowing the health needs of 

migrants established in the national territory is a matter of capital 

importance nowadays, especially in order to better respond to 

them through the national health strategies and to adapt the 

provision of care consequently. This study aims to describe the 

epidemiological characteristics of migrants admitted to the Ibn 

Sina University Hospital in Rabat between 2014 and 2017. 

Mixed descriptive cross-sectional study, quantitative and 

qualitative, at three levels of analysis. Conducted from April to 

May 2018 at three sites of the Rabat University Hospital: 

Children's Hospital, Specialty Hospital and Ibn Sina Hospital. 

Data were collected from hospital registries, patient records, 

questionnaires and semi-structured interviews. 

Analysis of the epidemiological data of three hundred and 

eighty-one (381) patient-migrants finds that they are mainly 

married adults, male (68.5%), aged 31 to 60 years (51.7%), 

mainly of sub-Saharan origin (84.8%) and unemployed (66.7%). 

Of the 170 identified reasons for admission, tumor pathologies 

are the leading causes (25.5%) followed by the digestive system 

diseases (15%). Full hospitalization (77%) predominated over 

day hospitalization. The average length of hospital stay is 17 days 

with a cure rate of 99.5%. More than half of migrant patients 

(53.8%) have no medical coverage. 

Contrary to the literature data, which places infectious 

diseases as migrants’ primary admissions reason, our study 

reveals a predominance of chronic diseases. Is this an 

epidemiological transition in the migrant population or a new 

reason for immigration? Further research is needed to answer 

these questions.

 
 

Table: Migrants’ admission reasons, in ascending order, 

according to ICD 10 (n = 381) 

Reasons for admission by homogeneous 

group of pathologies 

N (%) 

Congenital malformations 1 (0,3) 

Pregnancy, childbirth and the puerperium 1 (0,3) 

Symptoms, signs and abnormal clinical and 

laboratory findings, not elsewhere classified 
1 (0,3) 

ENT pathologies 2 (0,5) 

Endocrine diseases 5 (1,3) 

Hematological pathologies 7 (1,8) 

Diseases of the nervous system 10 (2,6) 

Traumatic injuries 24 (6,3) 

Dermatological pathologies 26 (6,8) 

Diseases of the respiratory system 29 (7,6) 

Diseases of the genitourinary system 37 (9,7) 

Infectious diseases 40 (10,5) 

Diseases of the circulatory system 44 (11,6) 

Diseases of the digestive system 57 (14,9) 

Tumors 97 (25,5) 
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Abstract 
 

Primary health care (PHC), as the health system gateway, is 

of widely recognized capital importance. Many health systems 

have developed by making well-organized and well-integrated 

primary health care networks their cornerstone. The model of 

primary health care services currently adopted in Morocco has 

remarkable shortcomings related to the many aspects raised in 

several reports. Thus, the choice of the reorganization of primary 

health care in Morocco with the implementation of a model of 

health services centered on the person, well defined in terms of 

governance and organization, constitutes a real strategic 

intervention justified by the search for the best quality of these 

services focused on the needs of the person, effective, efficient, 

secure, coordinated, without fragmentation, without duplication 

and without gaps in the continuum of care and at a lower cost, 

which could have significant advantages for the health for 

everyone and greater satisfaction among users of primary health 

care services. This study, conducted in 2021, is descriptive 

exploratory based on documentary analysis, questionnaires and 

interviews with 272 healthcare professionals identified by 

proportional stratified sampling. More than 50% of participants 

said that current health service practice is not person-centred. 

56% said that coordination between staff is weak through 

informal and occasional exchanges or, rarely, meetings to discuss 

specific patient cases. More than 70% of service providers attach 

importance to the integrated care of people. As a result, 78% 

agree on the reorientation of primary health care establishments 

towards the person-centered approach by implementing family 

health as a new paradigm for the organization of health services. 

 

Figure: Perception of the of primary health care facilities 

reorientation towards a family health and person centered 

health services model 
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Abstract 
It is widely acknowledged that the work environment 

can significantly affect the mental health of teachers and 

impact the quality of their teaching practices. The objective 

of this study was to assess the prevalence of stress among 

high school science teachers in the city of Tetouan who 

teach experimental sciences. A cross-sectional study was 

conducted in public high schools, and 258 experimental 

science teachers were invited to participate by completing 

a questionnaire. Of the respondents, 51.7% were female 

and aged between 24 and 61 years. The response rate to the 

survey was 57%. The questionnaire included psychometric 

scales, such as the COHEN scale of perceived stress and 

the KARASEK questionnaire, which aimed to assess the 

health status of teachers in relation to their work and 

measure work-related psychosocial factors. The results 

revealed that only 31% of teachers demonstrated effective 

stress management skills, adaptability, and problem-

solving abilities. While 68% of teachers reported being 

generally able to cope with stress, they struggled with 

specific situations. One percent of teachers reported 

constantly feeling that their lives were at risk, leaving them 

with no choice but to confront these situations. While this 

study validated certain hypotheses related to stress 

management and coping among teachers, it also 

highlighted the need for further research to identify 

effective strategies and healthy habits that educators can 

adopt to reduce the risk of developing work-related stress. 

 Figure: Perceived stress rates among high school teachers. 
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Abstract 
The discovery of anti-cancer chemicals is a potential research 

topic, as cancer is a very important global health problem. Interest 

in targeted therapies using anti-cancer compounds, which act 

directly against abnormal cells, is growing and is still a topical 

issue. Until now, there have been few studies on the use of 

biologics with antitumor activity, fewer side effects, and possibly 

specificity for cancer cells. Fungal metabolisms have shown 

promise in the prevention and treatment of cancer. These 

substances are increasingly attracting attention for their anti-

inflammatory and antioxidant properties (based on their 

biological effects). Mycotoxins (mold secondary metabolisms) 

have long been considered a global threat to human health and 

well-being due to their toxicity and their presence in food and 

feed. However, a wide variety of these mycotoxins include 

antibiotic, antiviral and antifungal substances, others contain 

many substances that can be specific targets for certain diseases. 

A significant part of these mycotoxins has proven its effect on 

tumor cells and has been the subject of pharmaco-clinical studies. 

Penicillium aurantiogriseum is a species of Penicillium, usually 

isolated from food and feed. P. aurantiogriseum contains a 

variety of mycotoxins which have recently demonstrated potent 

anti-cancer effects. These effects were mediated by a number of 

mechanisms, including inhibition of crucial enzymes (Pseurotin), 

stimulation of death pathways (Auranthine, Aurantiamides A, 

Aurantiomides A-C, Penicillic Acid, Penitrem, Verrucisidinol 

and Acetate of verrucosidinol, Chaetoglobosin A); or promoting 

growth arrest (Anicequol, Aurantiamine, taxol). Some of these 

mycotoxins have already been commercialized (taxol, Anacine, 

Compactin), while others have not received much attention. The 

contribution of these natural chemicals goes beyond the simple 

direct application of unmodified structures and includes their 

derivatives, such as semi-synthetic analogs of lead structures and 

synthetic structural mimics. The use of mycotoxins has not 

received enough attention in the pharmaceutical field, and the 

identification of its anticancer effect could lead to new therapeutic 

targets.

 

Figure: Anticancer pathways of some mycotoxins of P. 

aurantiogriseum 
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Abstract 
Xylo-oligosaccharides (XOS) are oligosaccharides composed 

mainly of multiple D-xylose (pentose) monomers linked by β-

(1,4) xylosidic bonds, with a degree of polymerization mostly 

ranging from 2 to 10 units. XOS are recently emerging as 

important prebiotics used as food additives. They can be obtained 

from agricultural residues naturally rich in xylans (fruits, sugar 

cane bagasse, chestnut shells, wheat straw, peanut shells, honey, 

etc.).  

Lactic acid bacteria (LAB) are commonly used in the food and 

non-food industries, due to their GRAS status (Generally 

Recognized As Safe), and their ability to produce a variety of 

important glycosides hydrolases (i.e. beta-xylosidases), releasing 

mono- and oligosaccharides (xylose, xylobiose, xylotriose, etc.) 

from XOS. The xylose (pentose), obtained as the major monomer 

end product, can be fermented by some LAB into various 

biomolecules (organic acids, ethanol, short-chain fatty acids, 

hydrogen peroxide, bacteriocins, vitamins, exopolysaccharides, 

etc.). These biomolecules are known for their important 

biological properties (e.g. antioxidant, antibacterial, antifungal, 

antidiabetic, tackling vitamin B deficiency, etc.). They can be 

used as nutraceuticals and bio-preservatives in the food industry. 

In this review, we summarize the current state of the literature 

on the biotransformation of xylooligosaccharides by lactic acid 

bacteria, as well as the biological properties of their fermentation 

products. 

 Figure: Graphical abstract. 
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Abstract  
Berries are small, fleshy fruits grown for commercial 

purposes and typically consumed fresh or processed. This 

category of fruits includes black raspberries (Rubus occidentalis), 

red raspberries (Rubus idaeus), strawberries (Fragaria x 

Ananasa), and other varieties of red berries. Their increasing 

popularity in Moroccan diets is due to their freshness, nutritional 

value, and health benefits for humans. 

The aim of the present study is to investigate the organoleptic, 

physicochemical, and antioxidant characteristics of three types of 

red fruits, namely strawberry, red raspberry, and black raspberry, 

widely consumed in Morocco. The levels of magnesium, calcium, 

chloride, glucose, polyphenols Flavonoid  , were measured by 

spectrophotometry, while the sucrose content was evaluated 

using a digital refractometer.The levels of Mg, Ca and Cl are 

variable and range from 26.4 to 35.5 mg/100g, 48.10 to 88.7 

mg/100g and 19 to 1609 mg/100g, respectively. The levels of 

Glucose, Sucrose are respectively between 1.27 to 2.49 g/100g, 

0.8 to 1.3 g/100g, 0.8 to 2.7 g/100g. The levels of total 

polyphenols are between 155 to 307.1 mg/100g. 

The results of the nutritional and antioxidant study of 

strawberries and different varieties of raspberries highlight 

significant differences in nutrient composition. Specifically, this 

study found that black raspberries have higher levels of 

magnesium, calcium, glucose, and polyphenols compared to the 

strawberries and red raspberries that were studied. 

These results make it possible to classify the different 

varieties of raspberries based on their nutritional qualities and 

dietary interest, which can help consumers make informed 

choices when purchasing fruits. It is therefore recommended to 

prioritize black raspberries in order to fully benefit from their 

health benefits. 

Table: Results of nutritional analyses of strawberry, red and 

black raspberry studied 
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 Strawberry 
Red 

raspberry 

Black 

raspberry 

Humidity 67 68 87 

pH 3 .06 4.07 3.50 

Titratable acidity 

% 
0.67 0.81 1.02 

Conductivity 

ms/cm 
0.86 0.72 0.65 

Magnesium 

content in mg /100g 
34 26 35.5 

Calcium content 

in mg /100g 
48.1 75.9 88.7 

Chloride content 

in mg /100g 
1609.28 28.2 19 

Glucose content 

in 

g /100g 

2.45 1.27 2.49 

sucrose content 

g/100g 
1.2 0.8 1 

Total Polyphenol 

mg /100g 
151 286.2 307.1 

Total Flavonoid  

mg /100g 
55 153.39 261.8 
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Abstract 
The aim of this study was to determine the burden of 

extended-spectrum β-lactamases (ESBLs) in Gram-negative 

bacilli (GNB) recovered from patients admitted to Beni 

Mellal regional hospital and risk factors associated with 

ESBL GNB infection 

A total of 75 Gram-negative bacilli were recovered from 

Oct-2021 to Oct-2022, among which Escherichia coli were 

the predominant isolates followed by Klebsiella 

pneumoniae, Acinetobacter baumannii, Pseudomonas 

aerogenosa, Serratia marcescens and Pantoea agglomerans. 

The highest percentage of antibiotic resistance was noted 

against ampicillin (84%) followed by nalidixic acid (66.7%) 

and ciprofloxacin (62.7%). Moreover, the isolates showed 

better sensitivity towards chloramphenicol and carbapenem 

drugs. Out of 75 isolates, 61.3% were multi drug resistant. 

Nearly 34.7% were producers of ESBL. Previously 

hospitalization, previous antibiotherapy, patient admitted to 

surgical ward, patients with malignancy and patients with 

anemia, urinary tract infection and urinary tract catheter were 

found as significant risk factors. The emergence of multidrug 

resistance bacteria in our hospital specifically isolates 

producing ESBL is highly alarming.

 

Figure 
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Abstract 
 

Migration is a cross-cutting issue that exposes migrants to real 

vulnerability to health risks for which the health and social 

systems of host countries are poorly prepared to respond to new 

needs. The cost of health services represents a real financial 

accessibility barrier for migrants. In this regard, the health 

coverage of the migrant population is now capturing the full 

attention of the international community, national authorities and 

civil society. The latter plays an important role in facilitating the 

migrant population’s access to health services. Nevertheless, 

migrants’ access to secondary and tertiary services remains 

difficult due to a lack of resources to purchase health goods and 

services for migrants on the one hand, and the complexity of 

administrative procedures on the other. 

Our study aims to analyze the barriers, especially financial, 

that hinder migrants’ access to health care in Morocco, and the 

role played in this area by NGOs and associations working for the 

benefit of migrants. 

Descriptive exploratory study, based on documentary 

analysis, questionnaires, interviews and focus groups with 

migrants, conducted in 2018 with 25 associations active in the 

field of health and migration in the Rabat-Salé-Kénitra Region, 

selected by reasoned sampling. 

All the associations surveyed have difficulty in meeting 

migrants’ demands for medicines, hospitalization, biological or 

radiological examinations. For this, the internal financing of 

associations, composed of the contributions of their members and 

the aids of individuals, is the most used means (46%), followed 

by the financial support of foreign partners (31%), then donations 

(19%). 72% of the associations surveyed ask for more financial 

support and social protection to better meet the health needs of 

migrants. 

 

Table 2: Nature of migrants’ health needs funded by NGOs 

and associations. 
 

 )
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Abstract 

 

 

Cervical cancer (CC) is a major cause of female 

morbidity and mortality worldwide. Thus, nearly 604,000 

new cases and 342,000 deaths. Thus it is ranked the fourth 

cancer in women in the world. However, the severity of this 

disease depends on many parameters, the most important of 

which is the timing of its prevention since early prevention 

reduces the frequency of this cancer. It should be noted that 

the prevention methods and techniques used vary from one 

country to another and more specifically between developed 

countries and low-income countries. Thus, in this work we 

are interested in the evolutions during the last two decades 

of the means employed by the health system in Morocco for 

the prevention, the screening of the cervical cancer in this 

case the precancerous lesions. The results showed that from 

2012 a new primary, secondary and tertiary prevention 

strategy is applied in Morocco: anti HPV vaccination, 

screening by visual inspection with acetic acid, instead of 

pap test cervico-vaginal smear, and treatment precancerous 

lesions by thermo-coagulation instead of resection with a 

diathermic loop. 
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Abstract 

According to several medicinal studies, the presence of trace 

metals, mainly cadmium, and lead, causes various adverse effects 

on human health. Cadmium, lead, chromium, nickel, zinc, copper 

and iron are, to varying degrees, cumulative toxins whose effects 

are most often insidious. They are observed after a latency time 

of several months for lead, zinc, chromium, copper and nickel or 

of several years for cadmium. The study of the different exposure 

factors shows that dietary intakes account for more than 90% of 

the total intakes of trace metals for the general population. Our 

objective is to determine to what extent and for what quantities 

the consumption of fish entails a risk for the Moroccan consumer. 

To do this, we have characterized the risk factor associated with 

the consumption of seafood containing trace metals, especially 

cadmium, and lead. Secondly, we deduced from these, on the 

basis of the levels of ETM and the quantity of fish consumed, a 

daily dose (EDI) or weekly exposure dose (EHD) of the ETMs. 

At the same time, we estimated a hazard quotient (HQ) of the 

MTEs. The resulting Weekly Exposure Doses (WEDs) are below 

WHO recommended standards, therefore, no consumer risk is 

posed by all fish species studied. This assumption is true if the 

estimated doses do not include the contribution of other foods that 

may be other sources of contamination to which the population is 

also exposed.  
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Abstract 
Morocco is rich on manuscripts books found mainly in the 

Royal Library of Morocco, the National Library and the Al 

Quaraouiyine Library. These manuscripts represent the cultural 

and scientific heritage of Moroccan, Arab and Islamic 

civilizations. This requires identification and study. Our work 

comes in this context to study the manuscript book tagged 

"Alāmat al-sa‘ādah fī al-aghdhiyah al-mu‘tādah. The study 

needed a comparison of the information included in the 

manuscript on the laws of nutrition and medicinal plants, with the 

data of modern science, received from bibliographic research in 

the databases Scopus, Elsevier, PubMed, Google scholar... 

 

For the presentation of the manuscript book, we used two 

copies. One is from the Royal Library of Rabat, the other is from 

the Islamic Library of Saudi Arabia at the Imam Mohammed Ben 

Saud Islamic University. The two copies are undated; therefore, 

we used the clearer version as the main version and compared it 

to the second version in order to determine the original version of 

the manuscript book. The presentation of the book in word form 

is completed. This manuscript book is about medicinal plants and 

nutrition. Two hundred two food names have been prescribed in 

the book. 

 

Nutrition is a major, modifiable, and powerful factor in 

promoting health, preventing and treating disease, several 

important laws in nutrition are mentioned in this manuscript for 

example: 

• The contribution of nutrition to the prevention of disease 

للدواء الحاجة من أولى    بالغذاء للصحة فالحفظ                           

• Balanced nutrition is a major determinant of health.   

إقلالِ  ولا إكثارِ  غير من                             مقدارَ ما يكفي على اعتدال        

• Benefits of eating earlier in the day 

سوافرهِ  خيروا العشَاء وفي                               وقد أتى خيرُ الغذاءِ بَوَاكِرُهُ   

 

Keywords: manuscripts books; laws of nutrition and 

medicinal plants 
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Abstract 
Introduction: Limb-girdle muscular dystrophies (LGMD) 

represent a heterogeneous group of myopathies and include 

autosomal recessive gamma-sarcoglycanopathy, due to 

mutations in the SGCG gene. The c.525delT (p.Phe175Leufs) 

mutation of this gene is a recurrent mutation found in 65% of 

autosomal recessive LGMD. The objective of our work is to 

show the importance of the Sanger Sequencing method in the 

determination of this mutation and its contribution to health 

strategies. Material and methods: We report a patient referred 

to the Medical Genetics Laboratory of the Mohammed VI 

University Hospital of Oujda for a myopathy. The patient's 

DNA was extracted from peripheral venous blood. DNA 

quality and quantity were controlled by spectrophotometry. 

We performed a PCR amplifying exon 6 of the SGCG gene. 

The amplified fragments were purified and sequenced by the 

Sanger method on ABI SeqStudio from Applied Biosystems. 

Result: Sequencing showed the presence of the c.525delT 

mutation in the patient in the homozygous state. Discussion: 

Autosomal recessive LGMDs represent a frequent reason for 

mutation search in medical genetics. We proceed by searching 

for the Maghrebian c.525delT mutation of the SGCG gene 

because of its frequency. The SGCG gene codes for gamma-

sarcoglycan, it is located on the long arm of chromosome 13 

and consists of eight exons. On the complementary DNA, the 

c.525delT mutation is a deletion of a thymine at position 525 

of exon 6 of the SGCG gene. At the protein level, the mutation 

results in the substitution of a phenylalanine by a leucine at 

codon 175. Sanger sequencing allows rapid, targeted and low-

cost detection of this mutation. Conclusion: We highlight the 

importance of molecular analysis by Sanger sequencing in the 

targeted detection of genetic mutations. 

Figure : Electropherogram showing the normal sequence 

of the SGCG gene (1) and homozygous mutation in exon 6 

of the SGCG gene of a mutated patient (2). 
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Abstract 
B-acute lymphoblastic leukemia (B-ALL) is a neoplasm of 

immature B-cell precursors. It is distinguished by recurring 

cytogenetic and molecular abnormalities. It primarily affects 

children and is relatively rare in adults. Over the last three 

decades, significant progress has been achieved in treating B-

acute lymphoblastic leukemia. This study aimed to investigate the 

predictive value of T-lymphocyte percentage at diagnosis 

regarding response to first-induction chemotherapy. The clinical 

data of 22 B-ALL patients enrolled between May 2019 and 

January 2022 at Morocco's university hospital in Oujda were 

reviewed retrospectively. Flow cytometry was employed at 

diagnosis to determine the T-lymphocyte percentage in the bone 

marrow aspirate. And statistical analyses were performed using 

SPSS and GraphPad. There was no significant difference between 

T-lymphocyte percentage at diagnosis in the group that achieved 

first complete remission compared to the primary refractory 

group (P value =0,9785).  

These results demonstrate that the percentage of T 

lymphocytes at diagnosis cannot be used as an independent 

predictor of treatment response after the first induction in B-ALL. 

However, the analysis of their molecular profile seems to be a 

good indicator of the prognosis and suggests an altered function 

of T lymphocytes in B-ALL. 

 

Keywords: T-Lymphocytes, Acute lymphoblastic 

leukemia, B-ALL, first complete Remission, Prognosis. 
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Abstract  

Background: Chronic kidney disease is a major public health 

problem and one of the most important long-term complications 

of diabetes mellitus, hence the interest in its screening in all 

diabetic patients. The main objective of this study was to describe 

the epidemiological profile of type 2 diabetic patients who are 

admitted to a reference center for chronic diseases and to explore 

the factors that are associated with a low glomerular filtration rate 

(GFR). Methods: This retrospective cohort study aims to examine 

the epidemiological characteristics of patients with type 2 

diabetes who had at least one consultation between 2005 and 

December 2020. Results: The study included 19,953 patients, of 

whom 66.8% were women, with an average age of 58.2 ±12.2 

years. The majority (64.7%) had a diabetes duration of less than 

5 years. On admission, 37.6% of patients had high blood pressure, 

41.8% were overweight, while 31.5% were obese. Nearly 9% of 

patients had at least one complication on admission: 2.6% had 

heart disease, 2% had nephropathy, 1.8% had retinopathy, 0.7% 

had neuropathy and 0.5% had a diabetic foot. The study found 

that 76.8% of patients had poorly controlled diabetes, and 30.1% 

had a GFR < 60 ml/min/1.73 m². Women, patients over 65 years, 

those with a diabetes duration > 30 months, hypertensive patients, 

those with at least one complication on admission, patients with 

overweight or obesity, and those with positive albuminuria had 

significantly lower GFR (p<0.001). Conclusion: Primary care 

health centers may not have sufficient human and material 

resources to effectively screen for and monitor diabetes-related 

complications. Therefore, it is crucial to strengthen secondary 

care referral centers to ensure comprehensive and optimal 

management of diabetes patients, including diabetic control and 

early detection and management of its complications. 

Figure: Associated factors with low GFR 
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 Abstract   

The goal of this study attempts to examine the 

relationship between CO2 emissions (CO2), energy 

consumption and foreign direct investment (FDI) in 

Morocco during the period 1971-2014. It contributes to the 

existing literature by using nonlinear ARDL (NARDL) 

cointegration and the nonlinear causality test. Therefore, this 

empirical exercise also tries to see the direction of causality 

between FDI and the emission of carbon dioxide in Morocco 

compared to previous empirical work. 

   Figure: Evolution of CO2 Emissions and Foreign Direct 

Investment 
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Abstract 

Water scarcity is currently a major issue that is attracting high 

attention worldwide, especially in developing countries where 

huge volumes of hazardous wastewaters are evacuated into the 

ecosystem with minimal or no treatment. Thus, water pollution 

by discharges of toxic organic compounds is a major problem, 

especially in the North Africa region. In this millennium, 

Morocco is one of the 33 countries facing real water stress and 

threatened by extreme water shortage by 2040. Therefore, serious 

efforts must be made to reduce pollution and preserve water 

resources. 

In this context, studies were conducted in order to synthesize 

natural-based heterogeneous catalysts, using local low-cost clays 

[1-4]. These aimed the removal of the most persistent organic 

pollutants from contaminated water through the process of 

catalytic wet hydrogen peroxide oxidation. The latter has been 

reported as a clean alternative treatment, among other advanced 

and classical processes, operating under very moderate 

conditions, used effectively in the remediation of these toxic non-

biodegradable pollutants.  

The synthesized catalysts showed good catalytic affinity 

towards the degradation and mineralization of three model 

contaminants of emerging concern (4-Nitrophenol (4-NP), 

Methyl Orange (MO) and Amoxicillin (AMO)). In fact, in the 

best conditions and after 2h of oxidation, complete removal was 

reached with total organic carbon (TOC) reduction reaching 42%, 

47% and 56% for 4-NP, MO and AMO respectively. 

Furthermore, the oxidation reaction pathways of these pollutants 

were proposed based on the presence of intermediates/by-

products detected by LC-MS analysis. Besides, the stability of 

these prepared materials was monitored by X-ray Photoelectron 

Spectroscopy. 

Keywords: Organic pollutants; Clays; Catalysts; wastewater 

treatment.

Figures : Clay based catalysts preparation 

 

Figures : Catalytic wet peroxide oxidation using clay based 

catalysts  
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Abstract 
Climate change affects several strategic sectors in a dry area 

like Morocco: water, agriculture, forests, coastline, etc. 

According to different forecasts in Morocco using optimistic or 

pessimistic scenarios, indicate a downward trend in annual 

cumulative rainfall varying between 10 and 30% by 2100. The 

average annual temperatures, would increase of 0.5°C to 1°C by 

2020, and between 1°C and 1.5°C by 2050 and 2080 respectively. 

This climate disruption affects the hydrological cycle and directly 

impacts both surface and groundwater water resources. This 

paper evaluates the current situation from outcoming of different 

studies related to climate change impact on groundwater 

resources in Morocco.  The main objectives are discussed through 

a case study related to Berrechid situation representing one of the 

major Moroccan’s aquifers. The lack of data and tools motivated 

a development of a global methodology to study the impact of 

climate change on groundwater resources. The approach is based 

on a top-down methodology and take into consideration the three 

main aspects: climatic, hydrological and hydrogeological, to 

evaluate the actual and future situation of Berrechid’s aquifer. It’s 

based on coupling KNMI simulator for climate forecasts, 

MODFLOW for hydrodynamic modeling, and ESPER for 

recharge evaluation The forecasts of the variability of climate 

parameters (rainfall-temperature, evapotranspiration (PTE), etc.) 

have been made considering the RCP scenarios (2.6 and 8.5) of 

the IPCC for short (H1: 2016-2035), and long term (H3: 2081-

2100) periods. The results outcomes show a trend of decrease in 

the water table level varying from 1 to 25 m at the piezometers 

managed by the Bouregreg-Chaouia hydraulic Basin Agency 

(ABHBC). The general trend, which emerges from the evolution 

of the differences in piezometric levels of the boreholes in 

relation to the different IPCC scenarios considered, shows that 

the effect of the decrease in recharge, implies a continuous 

decrease in piezometric levels, which shows that the renewable 

freshwater resources are considerably reduced. 

Figure 
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Abstract 

The most critical sustainable development issue is addressing 

significant environmental risks worldwide, including climate 

change, drought, erosion, contamination of water resources, 

desertification, and loss of soil quality [1]. Conventional tillage 

practices (CT) appear to leave soils in semi-arid regions 

vulnerable to degradation. These regions have delicate soils that 

can be further damaged by overexploitation of the environment. 

Conservation agriculture (CA) has the potential to reduce the 

degradation of natural resources, especially soils, through its 

various benefits. The adoption and implementation of the no-till 

(NT) system with mulch could open up new possibilities for the 

advancement of agriculture in semi-arid regions [2]. This study 

aims to evaluate the effects of conservation agriculture, 

specifically the no-till system, on soil physical properties such as 

soil organic matter (SOM), gravimetric water content (θg), bulk 

density (BD), and structural stability (SS) compared to 

conventional tillage (CT). The transition from a CT system to an 

NT system was assessed for the major modifications it brought 

about at two experimental sites: Merchouch (M13) with vertisol 

soil and Ain Sbit (AS7) with isohumic soil. A no-till system 

resulted in significant improvement in most soil physical 

properties at both sites, although the changes were more 

pronounced at Site M13. Structural stability under NT showed a 

significant increase in both sites (fast wetting (FW), slow wetting 

(SW), and wet stirring (WS) improved by 88, 43, and 83% at the 

M13 site, respectively, against, 16, 23, and 7%, respectively, at 

the AS7 site). On the other hand, the SOM increased from 2.0 to 

2.6% (an improvement of 28%) at AS7 and from 1.2% to 1.9% 

(an improvement of 52%) at M13 [3]. the study findings indicate 

that conservation agriculture, specifically NT, can enhance soil 

physical quality over both medium and long-term periods.  

Figure 1. Location of the two study sites in the Zaer region, 

Morocco. 
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Abstract: 

The waters of the Khoumane wadi continually receive the 

wastewater discharges from the city of Moulay Idriss Zerhoun. 

These waters are used for various domestic activities of the 

surrounding population and for agricultural irrigation. This study 

was undertaken to evaluate the parasitic diversity as well as the 

total parasitic load present in the surface waters of the Khoumane 

wadi. Water samples were collected monthly from January to 

December 2022 in six stations distributed along the Khoumane 

wadi from upstream to downstream 

The 72 samples analyzed were positive with a constant 

predominance of protozoan cysts over helminth eggs (25.41 105 

cysts/L against 4571 eggs/L). Eleven parasite genera were 

detected: Giardia spp, Entamoeba histolytica, Entamoeba coli, 

Blastocystis hominis, Ascaris lumbricoides, Trichuris trichiura, 

Ancylostoma diudinal, Enterobius vermicularis, Taenia saginata, 

Hymenolepis spp and Strongyloides sp. The results obtained 

indicate significant parasitic contamination in the watercourse, 

which could have detrimental consequences on the quality of the 

environment in general as well as on the health of humans and 

animals in particular. It is therefore important to regularly 

monitor water quality as well as water management measures to 

reduce parasitic contamination and improve water quality. 

Figure 1. Location of sampling stations 
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Abstract 

Fish byproducts are typically viewed as waste or unwanted 

byproducts during processing. However, these substances may 

contain valuable nutrients and substances that can be used for 

various purposes, such as animal feed, plant fertilizer, and even 

human food products like fish oil and fishmeal. Fish protein 

hydrolysates (FPH) have gained significant interest in many 

fields, particularly in agriculture, due to their wide range of 

biological activities. In this study, FPH prepared from sardine 

through chemical hydrolysis using formic acid was investigated. 

The hydrolysate was analyzed for its proximal composition in N, 

P, K, and its effect on the germination and vegetative phase of 

tomato and sorghum crops. The results showed that while the 

hydrolysate had a germination inhibitory activity at higher doses, 

it had a stimulating effect on the vegetative phase of crops when 

applied in the appropriate dose (1.5ml of hydrolysate after 15 

days of transplanting). The study suggests that FPH produced 

using endogenous enzymes could be a promising product for 

agricultural applications. 
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Abstract 
The Blue Tansy essential oil (BTES) has several properties 

applied in high-end skincare products. In addition to its anti-

inflammatory, hypoallergenic and antalgic effects, extracts from 

this plant are used extensively in modern medicine and in 

cosmetics. The objective of our research is to study the inhibition 

efficiency of two Blue Tansy essential oils (BTES 1 and BTES 2) 

which have two different chemical compositions. The corrosion-

resistance ability of the mild steel in hydrochloric acid solution 

using the BTES was tested by means of weight loss 

measurements and Potentiodynamic polarization study. The 

inhibition efficiency of the BTES increased with the inhibitor 

concentration and its inhibitory behavior follow a damped 

oscillation. To explain the anti-corrosion mechanism of the BTES 

and to predict its corrosion inhibition efficiency based on 

chemical composition, the theory of the functional density of tight 

(DFT) computation was applied, to calculate quantum chemical 

parameters, Mulliken atomic charges and the Fukui index. The 

inhibition efficiency reached the maximum 80% at 0.5 g/l of the 

BTES 1 and 70% at 2.5 g/l of the BTES 2. The polarization curves 

indicate that the BTES is a mixed-type inhibitor. The results 

obtained from weight loss measurements were in good agreement 

with those obtained from electrochemical measurements for 

different inhibitor concentrations. 

 Figure: Potentiodynamic curves for mild steel in 1.0 M HCl 

in the presence of the BTES 1 and the BTES 2 at different 

concentrations. 
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Abstract 
The province of Larache is an agricultural region known for 

its high volume and quantity of agricultural production, which 

requires a lot of pesticides. The aim of our study is to determine 

the state of pesticide contamination of groundwater in the 

Loukkos area, to identify the remaining pesticide residues and 

their concentrations, and to analyse the potential risks to human 

health and the environment. Human health risks from pesticides 

detected in groundwater used as drinking water were assessed 

using a previously described model (US EPA, 2015). The 

ecological risks of pesticides were assessed by calculating the risk 

quotient (RQ) using the ratio of the measured environmental 

concentration and predicted no-effect concentration (PNEC). 

Processing of the GC results revealed the presence of 19 active 

substances in the groundwater samples with concentrations above 

the applicable maximum value (0.1 µg/L) for water quality 

standards. The human health risk analysis showed that some of 

the detected pesticides pose carcinogenic and non-carcinogenic 

health risks to the population consuming and using the 

groundwater as drinking water. The QRs identified very sensitive 

and unacceptable risk levels for some pesticides that pose a risk 

to groundwater organisms, particularly shellfish. Our result 

showed that the use of pesticides in the region threatens human 

health and poses potential ecological risks to shellfish and 

disrupts their functions within the Loukkos agroecosystems.

 
 

Figure 1: Loukkos aquifer 
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Abstract 

 

In a context of climate change, flush flood management 

happens to be one of the greatest security challenges, particularly 

in semi-arid areas where this problem has a significant impact on 

hydrological risks as a result of rainfall extreme event.In the study 

area, the wadis originate in the heights of the High Atlas 

Mountains, cause frequently damage in the less steep part of the 

foothills. The watershed chosen for this study concerns a rather 

complex basin that consists of the confluence and diffluence of 

several rivers. The most important ones are Zat and Ghmat 

Wadis, both have watersheds with areas exceeding 570 Km². The 

methodology adopted consists of 3 steps. The first one is a 

hydrological study, carried out to analyze and determine the flood 

flows in the wadis basins with different return periods, using flow 

and rain data from two main hydrological stations: Taferiat and 

Aghbalou stations with series of over 50 years long. The approach 

was based on the application of statistical adjust-ments to the 

maximum annual instantaneous flows of the observed series and 

the application of the Gradex method.The second step is a 

hydraulic study which allows realizing 2D hydraulic simulation 

of the different floods in order to determine the areas likely to be 

flooded. It uses HEC RAS software as hydraulic model based on 

a high-resolution digital model (Lidar). Then flood inundation 

maps for different return period are elaborated. For the 100-year 

flood, the delimitation of these zones is completed by maps of 

water heights and speeds. The confrontation between those maps 

and the land use map allows drawing vulnerability maps to 

inundation. Such documents are a decision-making tool for risk 

prevention and a key for strategy conception for mitigation and 

actions that should be done on the field both before and after 

inundation. 

 Figure 
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Abstract 

 

Although most Moroccan cities have a sanitation network, the 

lack of proper sanitation infrastructure particularly affects the 

peripheral districts of large urban agglomerations, contributing to 

poor living conditions and unsanitary environments. Liquid 

sanitation plays a critical role in the water cycle as it enables the 

hydraulic evacuation of rainwater and wastewater, connecting the 

urban and receiving environments. In this context, this study aims 

to integrate unsanitized districts in the Talsint locality into the 

existing sewerage network by recognizing the pre-existing 

system and applying criteria and rules to evaluate wastewater and 

rainwater flows (using Caquot’s superficial model). This 

evaluation will serve as the basis for designing and sizing the 

pipes needed for the installation of the sewerage network in the 

Talsint locality. 

The study covers several aspects, including population 

growth, urban spatial planning and estimation of drinking water 

consumption, followed by the use of a standard model to analyze 

the sewerage network in the locality and determine the most 

suitable technical and economic solution. 

Keywords: Liquid sanitation, Caquot Formula, Urbanized 

basin. 
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Abstract 

The corrosion resistance of hot-dip galvanized 

coatings is closely related to the effect of the elements 

contained in the alloy and indirectly to the control 

parameters. this review article gives a summary on the 

effect of corrosion resistance, mechanical properties and 

coating appearance of the galvanized steel. in fact, 

several parameters are involved in achieving a good 

quality coating, mainly the parameters associated with 

the process such as bath temperature, immersion time or 

bath formulation. 

In this work, a comparative study between alloyed 

coatings and standard zinc coatings is carried out based 

on the condition of the coating after exposure to natural 

sites or accelerated corrosion tests or electrochemical 

tests, for mechanical tests the comparison is made by 

bending tests or hardness tests. 
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Abstract  

An experimental investigation of the corrosion inhibition 

properties using spent coffee grounds (I), activated carbon (CAP), 

and two additional residues from the adsorption process of dyed 

water (CAPBM) and (CAPRhB) was conducted in a 1M HCl 

acidic medium regarding mild steel (MS). Based on the 

experimental results, the inhibition efficiency reached excellent 

values of 90 %, 89 %, 88 %, and 78 % for CAPBM, CAPRhB, I, 

and CAP respectively under an optimum concentration of 1 g/L. 

Furthermore, the polarization curves showed that the studied 

compounds had a mixed character, controlling both anodic and 

cathodic corrosion reactions.  Additionally, electrochemical 

impedance spectroscopy (EIS) reported a significant increase in 

the polarization resistance of mild steel upon the addition of 

increasing amounts of the tested compounds to HCl solutions, 

with a simultaneous decrease in the double-layer capacity. 

Besides, morphological study of the metal surface by scanning 

electron microscope (SEM) and energy dispersive X-ray (EDX) 

analysis confirmed the effectiveness of the inhibitors in protecting 

mild steel from corrosion due to the formation of a protective film 

on its surface.

 

Figure 
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Abstract  

Road pavements are subject to a variety of environmental 

factors such as temperature changes, freeze-thaw cycles, 

precipitation, and traffic exposure. These factors can cause cracks 

in asphalt pavements, which can compromise road user safety and 

require costly repairs. 

To better understand the mechanisms of cracking in asphalt 

pavements, this study proposes using electrical tomography to 

measure the electrical resistivity of the soil supporting road 

pavements.  

We conducted electrical resistivity measurements of the soil 

supporting road pavements at different times on four different 

road sections. Two of these sections were located on Regional 

Road N°707 in the Ifrane region, while the other two were located 

on National Road N°13 in the Azrou and Timhdit region. 

The results of the geophysical campaign will be valuable in 

helping us to better analyze the impact of climate variations on 

soil resistance and the formation of cracks in asphalt pavements. 

To do this, electrical tomography will be used to create 2D images 

of the electrical resistivity of the soil. These images will then be 

compared to the asphalt cracking data collected in the field 

through visual surveys and/or asphalt cores. 

The 2D analysis of the electrical resistivity images of the road 

pavements we studied reveals a decrease in electrical resistivity 

values after the winter season. The circulation of water and/or the 

geological nature of the soil supporting road pavements can 

explain this decrease. These results can contribute to the design 

of more resilient and sustainable roads by taking into account the 

effects of climate change on soil properties. 

 

Keywords: Road pavements, Environmental factors, Asphalt 

Pavement Cracking, Electrical tomography, Soil supporting road 

pavements.. 

 
Figure: measurement of electrical resistivity 
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Abstract 

The use of clays in water treatment has been studied for many 

years because of their ability to adsorb a wide variety of 

contaminants. This method of water treatment is becoming 

increasingly popular due to its effectiveness, low cost and 

environmental friendliness. 

The clays used is raw from a volcano located in the Canary 

Islands of La Palma, have a layered structure that allows them to 

capture and adsorb the pollutants present in the water. The 

structural and optical properties of the particles were 

characterized by Fourier Transform Infrared Spectroscopy 

(FTIR), High Performance Liquid Chromatography (HPLC), 

Energy Dispersive X-ray Analysis (EDX) and High-Performance 

Liquid Chromatography (SEM). 
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Abstract 

The present research is based on the preparation of a 

chitosan and hydroxyapatite (Cs@Hap) adsorbent 

prepared from shrimp shell powder and phosphoric acid, 

respectively and its use for the adsorption of a cationic dye, 

crystal violet.  

The study shows an adsorption efficiency of more than 

90%, optimized thanks to the study of many effects 

including the mass of the adsorbent, the pH, the initial 

concentration of the dye, the effect of agitation and the 

effect of temperature.  

 The support used was characterized using Fourier 

transform infrared spectroscopy, X-ray diffraction and 

scanning microscopy techniques. The modelled results 

showed that the adsorption of crystal violet on Cs@Hap 

follows the pseudo-second order kinetic model and the 

Freundlich isotherm. 

Figure
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Abstract 
In this study, data collected from a seven-wavelength 

aethalometer was used to investigate the levels and patterns of 

black carbon mass concentrations in Kenitra, Morocco, between 

mid-July 2020 and mid-February 2021. The average 

concentration of black carbon (BC) was found to be 0.90 ± 0.80 

µg/m3, which is lower than the levels typically seen in African 

and European cities. This lower value may be due to the influence 

of COVID-19 restrictions. The BC concentrations showed a 

bimodal pattern throughout the year, with the magnitude of the 

peaks varying by season. This seasonal variation was linked to 

changing meteorological conditions and the height and pathways 

of air masses. During the weekdays, BC concentrations were 

higher during the day than at night, while slight increases in BC 

were observed at night on the weekends. Local sources, such as 

road traffic, were found to be significant contributors to BC 

concentrations. However, backward trajectories also showed that 

long-range aerosols from polluted air masses from populated 

areas to the west could also contribute to BC concentrations. 

Lower levels of BC concentrations typically did not exceed 0.5 

µg/m3, which is considered an "urban background level. 

    Figure: Graphical Abstract 
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Abstract 
Climate change induces strong disturbances in the water 

cycle. This leads to rainfall repercussions, particularly long 

periods of severe drought, which subsequently impacts the 

economic and social aspects of communities. The desalination of 

sea and brackish water appears to be a promising solution to limit 

these effects. However, the performance of this solution depends 

on the efficiency of the pre-treatment processes for better results 

in terms of water quality and energy consumption. The objective 

of this study is to identify the good practices concerning the 

pretreatment processes of marine and brackish waters in order to 

build a reference for the design studies of pretreatment processes 

and subsequently desalination units. In order to achieve the 

objectives of this study, the steps for the elaboration of a 

systematic literature review were followed. A list of scientific 

articles collected on this topic was used as input to the review 

process.  The obtained results led to an examination of the 

different techniques used for the pretreatment and their 

performances, which allowed us to have a clear idea on the 

techniques to be integrated on the hybrid desalination 

pretreatment process that we will choose depending on their 

performances and the characteristics of the water to be pretreated. 
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Abstract 
Caffeine and diclofenac, two representative anthropogenic 

indicators for wastewater pollution of surface waterways, have 

been adsorbed using agricultural activated carbon derived from 

argan nutshells. Researchers have also focused on how 

changing factors including starting concentration, pH, 

temperature, adsorbent mass, and contact time affect the solid's 

adsorption behavior. To reduce costs and increase efficiency, 

models were developed using the data mining technique of 

response surface methodology (RSM), which considers a 

number of different operational factors. In this study, a variety 

of characterization techniques (FTIR, BET, and SEM) were 

utilized to analyze the adsorbent's properties with precision, 

allowing for a deeper insight into the material's structure and 

functionality. Adsorption was typically accomplished after a 

contact period of 90 minutes when 1 g of adsorbent material 

was added for both caffeine and diclofenac. As a further note, 

it has been shown that the adsorption of caffeine and diclofenac 

molecules to the sites of powdered biochar is significantly 

influenced by the initial concentration of pollutants, 

temperature, and pH variation. The highest removal 

percentages in the optimized step were obtained for RSM (Cf: 

Temperature 10 °C, adsorbent mass 0.8 g, contact time of 50 

min, and caffeine concentrations of 100 mg/L), (Dcf: 

Temperature 20 °C, adsorbent mass 0.8 g, contact time of 50 

min, and caffeine concentrations of 100 mg/L), and ANOVA 

analysis using the central composite design-response surface 

methodology indicated good agreement. 

Figure: 
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Abstract 
 

Corrosion of steel reinforcement is the most significant factor 

in the deterioration of reinforced concrete structures. Applying 

corrosion inhibitors to the concrete to reduce the rate of corrosion 

of the steel has been shown to be effective. Generally, the 

inhibitor is adsorbed on the surface of the metal and modifies the 

composition and structure of the double layer or induces passivity. 

 

Many types of inorganic- and organic-inhibiting systems are 

available, including concrete admixtures, rebar coatings and 

migrating compounds. Conclusions from previous studies on the 

effectiveness and field performance of these inhibiting systems on 

corrosion of reinforcing steel are controversial. 

 

In this paper, eight commercial corrosion-inhibiting systems 

for reinforcing steel in concrete have been evaluated from a newly 

reconstructed barrier wall of a highway bridge. Results from a 5-

year field survey and laboratory electrochemical study are 

presented. The methods and procedures of testing these systems 

are also discussed. 

KEYWORDS: bridge coatings / corrosion inhibitors 
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Abstract 
The development of effective and environmentally benign 

corrosion inhibitors is now a major objective in the subject of 

corrosion. Traditional corrosion inhibitors, which are harmful 

and non-biodegradable, can be replaced with newly designed 

corrosion inhibitors. The impact of corrosion on aluminum in 

HCl has been investigated using leave extract of Alocasia 

Odora (A.Odora) from Araceae family. Alocasia Odora ) is 

indigenous to Southeast Asia, more especially the area that 

encompasses portions of Thailand, Laos, Vietnam, and 

Cambodia. The selected plant extract is nontoxic with LD50 > 

0.5 g/kg (oral mice) and biodegradable in nature. The leave 

extract of Alocasia Odora was easily dissolved in HCl solution. 

The corrosion inhibition studies of plant extract were carried 

out using the weight loss, potentiodynamic polarization and 

electrochemical impedance spectroscopic (EIS). The A. Odora 

retards the rate of dissolution by 94%, exhibit the excellent 

corrosion inhibitor aluminum in HCl. The plant extract also 

shows the potential inhibition (69%) at longer immersion time 

(48h). The polarization curves showed how A. Odora acts as 

the cathodic inhibitor. A big capacitive loop presented in the 

EIS at high frequencies, followed by a big inductive loop at 

low frequency values compared to blank, suggesting the 

effective corrosion inhibition in presence of inhibitor. SEM 

results also depicted that the surface of aluminum with A. 

Odora extract smoother compared to blank.  

Figure: 
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Abstract 

 

  The effectiveness of the synthesized new epoxy 

resin as a corrosion inhibitor for mild steel was 

evaluated in an aggressive 1 M HCl medium using 

techniques such as electrochemical frequency 

modulation (EFM), scanning electron and atomic force 

microscopy (AFM, SEM), potentiodynamic 

polarization (PDP), density functional calculations 

(DFT) as well as electrochemical impedance studies 

(EIS). The results showed a growth in efficiency with 

concentration and a reduction with temperature, 

reaching a peak of 95.9% at a concentration of 10-3M at 

298 K. The adsorption of the epoxy polymer on the 

steel interface is consistent with the Langmuir 

adsorption isotherm, and surface analyses confirmed 

the formation of a protective layer (SEM and AFM). 

The value of ∆Gads indicates that the adsorption is 

chemical in nature. 
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Abstract  
The main aim of this research was to look into the effect of 

MeSQX and BrSQX on mild steel rust in a 1.0 M HCl solution. To 

identify the best circumstances for maximal suppression, the 

compounds were tried at various amounts and temps. Weight 

reduction, PDP, EIS, SEM, EDS, and theory techniques were used 

to evaluate inhibition efficacy. The inhibitors created a solid and 

impermeable organic layer on the steel surface, restricting 

electrolyte access and stopping rust, according to SEM research.At 

298 K, the maximal inhibitory effectiveness of MeSQX in 1.0 M 

HCl was 90%, while that of BrSQX was 86%. Based on their 

polarization properties, both compounds function as inhibitors of 

mixed type. These compounds inhibit corrosion by adsorbing onto 

corrosive substances, according to EIS findings. The observed 

adsorption data correlated well with the isothermal model of 

Langmuir. The relationship between theoretical and experimental 

findings was evident. 
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Abstract 
The Cities are the urbanized territories most favorable to the 

consumption of resources (materials, energy). In Morocco, the 

economic capital Casablanca is one of them with its 4M 

inhabitants and its 60% share in the economic and industrial 

activity of the kingdom. 

In the absence of a legal status in force, urban development 

has promoted the generation of millions of tons of demolition and 

construction wastes scattered in open spaces causing significant 

harm to the environment and human health. The main objective 

of our work is therefore to recover and valorize concrete 

widespread and abandoned.   

The representative waste is mainly concrete, and fired clay 

bricks, ceramic tiles, marble panels, gypsum, and scrap metal... 

The work carried out includes Geolocation by coupling 

artificial intelligence with Google earth to geolocate and estimate 

the quantity of this waste per site. Then the sorting, crushing, 

grinding, and physicochemical characterization of the collected 

samples leads us to define the operating routes of each fraction 

extracted for integrated management of the hole waste. 

In this work, we have exploited the fractions obtained after 

sieving the representative samples to incorporate them into the 

manufacture of new ecological materials for construction. These 

prepared formulations have been tested and characterized: 

physical criteria (specific surface, flexural and compressive 

strength, etc.) and appearance criteria (cracks, deformations, 

etc.). 

Keywords:  Demolition and construction waste, combined GIS 

software with Google Earth, Inert waste recovery, ecological materials, 

Casablanca, Morocco 

Figure: Graphic summary 
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Abstract 

The concept of green cities is becoming increasingly 

important worldwide due to the image of cities as well as 

economic, social, and especially ecological reasons. The concept 

and practice of green cities are studied and analyzed by different 

scientific disciplines. Different characteristics of green cities can 

be observed depending on their origin, the role of government and 

local authorities in development planning, and the role of public-

private partnerships. 

For several years, Morocco has been committed to sustainable 

urban development as part of its transition policy towards a green 

economy and its commitment to sustainable development. The 

country has launched several initiatives and projects to promote 

sustainable urban development, such as green cities. 

This concept of green cities is widely used in diverse contexts, 

with different goals in each case. However, this trend is often 

articulated around an idealistic vision, influenced by international 

standards, which can be in contradiction with local urban 

contexts. In this article, we propose, firstly, a conceptual 

framework of green cities based on a review of research results 

and data from various sources. Secondly, we will examine the 

characteristics of various green cities around the world, with a 

focus on European cities. Our aim is to provide a critical analysis 

of the different criteria and standards that have defined green 

cities so far. We will then evaluate the relevance, plausibility, and 

degree of applicability of these criteria in the Moroccan context. 
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Abstract 

 

Current commercial Li-ion batteries (LiBs) depend on 

graphite as an anode material owing to its good cycle life and low 

working potential vs. Li+/ Li. This carbonaceous compound relies 

on intercalation/de-intercalation mechanism during the insertion 

and extraction of Li ions. However, it shows a limited specific 

capacity of 372 mAh.g-1, poor rate capability and safety concerns. 

To meet the market requirements, regarding anodes, in terms of 

high energy density, cost efficiency and cycle life, more efforts 

should be deployed. Besides the intercalation/de-intercalation 

mechanism two other mechanisms are observed in the case of 

anodes: alloying/de-alloying, and conversion. To find an 

alternative to graphite, more materials with different storage 

mechanisms should be explored. 

This work introduces two novel NaSICon-typed phosphate 

materials Ni1.5V2(PO4)3/C (NVP/C) and Mn1.5V2(PO4)3/C 

(MVP/C) as anodes for Li-ion batteries. These compounds were 

synthesized via sol-gel process with an annealing under Ar flow. 

The structure, morphology, and cycling performances of both 

materials as anodes for LiBs were investigated. Regarding the 

structure, the samples crystallized in a distorted triclinic system 

with a 𝑃1̅ space group. They exhibited a conversion mechanism, 

displaying reversible initial charge capacities of 495 mAh.g-1 and 

550 mAh.g-1 at 0.2C rate for NVP/C and MVP/C, respectively. 

They showed a good cycling stability at high rates and good rate 

capability with high coulombic efficiencies. The materials can 

maintain a good reversible capacity for long term cycling, 

although a continuous decrease was noticed during the first 

cycles. In operando XRD and XPS were used to evidence the 

structural changes and the SEI growth impacting the 

electrochemical performances of the materials. 

Figure 
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Abstract 

In the context of thin films solar cells deposition, we are 

interested in the plasma-surface interaction which influence 

highly the uniformity of the surface. In this work, we investigate 

different reactors by varying several parameters of plasma 

discharge to find the best evolution of ionic energy and ionic flux 

which are essential in the study of the plasma-surface interaction.  

The results show the evolution of the ionic flux and the ionic 

energy in asymmetric DC, CCP and pulsed RF CCP reactors. By 

comparing these results, we aim to determine the adequate reactor 

which provides a better thin films deposition without deteriorate 

of the surface. 

 

Figure: treatment of the surface using plasma process 
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Abstract 
 

The purpose of this work is to; to propose a solution to the 

problem of the decrease in the yield of photovoltaic panels, with 

a quality analysis. It is a system of cooling and cleaning of these 

panels through the use of groundwater to expect an increase in 

their performance. This system is installed in a rural commune in 

the Darra Tafilalet region, Morocco. The region is characterized 

by an arid and semi-arid climate, with high temperatures in the 

summer. These weather characteristics affect the efficiency of 

these cells and especially the photovoltaic panels (PV) and finally 

lower their yield. 

We have installed a photovoltaic park with a cooling and 

cleaning system using groundwater based on a solar pumping 

system without storage tank. In order to avoid the deposit of salts 

on the top of the panels, a water sample was taken and then it was 

analyzed in the laboratory before comparing the results to the 

Moroccan standards of drinking water treatment. 

The results of the study proved that water is very effective and 

suitable for cooling solar panels, especially it does not cause any 

deposit of salts and limestone on top of them, which can clog the 

panels. 

 

 

 

Figure: Design of cooling system and cleaning of panels by 

solar pumping (SketchUp). 
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Abstract 
The energy sector in Morocco depends primarily on the 

Hydrocarbons imports. By 2030, Morocco envisions to become 

one of the top producers of green Ammonia and own a sizable 

portion of the Green Hydrogen market using the Power to X (PtX) 

concept in Middle East and North Africa (MENA) region. One 

approach to producing green hydrogen is to use Floating 

Photovoltaic (FPV). FPV which is a system installed in water 

bodies composed of photovoltaic panels connected to a floating 

platform. These systems have been proven to offer several 

advantages over their traditional land-based solar installation and 

are a promising technology that can provide numerous benefits 

for energy production and for the environment. Hydrogen 

production by means of water electrolysis is the most popular and 

mature technology of producing Hydrogen. Morocco is an 

African leader in Hydroelectricity, with a production of 345GWh 

in 2022, which makes up a percentage of 4.47% of renewable 

electricity. There’s a significant untapped potential when it comes 

to coupling H2 production using FPV in dams in Morocco. This 

paper investigates a feasibility study of installing a H2/FPV 

station. A techno-economic analysis is elaborated in order to 

determine the relevant Key Performance Indicators (KPIs) for 

sizing the system. PVsyst software is used to size the FPV system 

and determine the minimum requirements for optimal Hydrogen 

production. Levelized cost of Hydrogen LCOH calculations are 

found to be more attractive using the FPV than using 

conventional PV. Future work lies on investigating the economic 

viability of converting the Hydrogen produced from FPV to 

Liquid Organic Hydrogen Carriers such as Green Ammonia and 

green Methanol and their impact of the green Hydrogen value 

chain in Morocco. 

Figure 
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Abstract 
The development of lightweight, high-performance materials 

for thermal insulation in buildings has been a key focus of 

research in recent years. In this study, we investigated the thermal 

and mechanical properties of composite panels made from 

Polyester (PEs) fabric and Carboxymethyl Cellulose (CMC) for 

use as thermal insulation in building applications. The composite 

panels were made by combining varied weight ratios of PEs 

fabric and CMC solution and then drying the resulting material to 

form a stiff, solid panel. A hot plate device was utilized to analyze 

the thermal conductivity of the composite panels, and 

compressive and flexural tests were used to evaluate their 

mechanical properties. The results showed that the thermal 

conductivity of the composite panels was in the spectrum of 

standard insulating materials such as fiberglass and foam. 

Furthermore, the panels demonstrated excellent mechanical 

properties, including a high degree of stiffness and strength, 

making them suitable for use in construction applications. Further 

analysis using Scanning Electron Microscopy (SEM) revealed 

that the PES fabric-CMC composite panels had a well-defined 

morphology, and that the CMC acted as an adhesion agent 

between the PES fibers. This resulted in a more uniform and 

stable composite material, with improved mechanical and thermal 

properties. Overall, our findings suggest that PES fabric-CMC 

composite panels have great potential as a lightweight, high-

performance thermal insulation material for use in building 

applications. The unique combination of low thermal 

conductivity and excellent mechanical properties make these 

panels an attractive alternative to conventional insulation 

materials, offering significant energy savings and reduced 

environmental impact.

 

Figure 
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Abstract 
The heavy reliance on fossil fuels in the transport sector, 

especially rail transport, results in substantial emissions of 

greenhouse gas emissions. A significant obstacle on the path to a 

more sustainable rail transportation is the employment of 

alternative fuels with lower environmental impacts. Very little in-

depth well-to-wheel studies in developed countries assessed 

railroad energy and emissions, and extrapolating those results to 

markets in developing countries presents a challenge because of 

the significant differences in local fuel conditions, energy 

profiles, and power production mixes. Notably, this study 

provides the first national-level environmental well-to-wheel 

assessment of alternative fuel rail technologies in Morocco and 

compares current coal trains to potential hybrid-electric and 

battery-electric trains. The model and approach used in this study 

is application to other countries. Total energy use broken out by 

fuel type, greenhouse gas emissions, and criteria air pollutants are 

the primary outcomes of this investigation. Findings highlight an 

energy cut of over 28.7% from hybrid trains and 39.2% from 

battery-electric trains; additionally, alternative fuel trains proved 

to be less polluting in terms of CO2e, CH4, N2O, VOC, CO, NOx, 

PM10, PM2.5, and SOx. Given Egalitarian Environmental Impact 

Assessment, alternative fuel trains would lead to a decrease in 

climate change, air pollution, acidification, and eutrophication by 

minimum 34.6%. 

 

 

 

Figure: Graphical Abstract 

 

Recent Publications 
1. El Makroum, R.; Khallaayoun, A.; Lghoul, R.; Mehta, K.; Zörner, W. 

Home Energy Management System Based on Genetic Algorithm for 

Load Scheduling: A Case Study Based on Real Life Consumption 
Data. Energies 2023, 16, 2698. 

2. El Hafdaoui, H.; El Alaoui, H.; Mahidat, S.; El Harmouzi, Z.; 

Khallaayoun, A. Impact of Hot Arid Climate on Optimal Placement of 
Electric Vehicle Charging Stations. Energies 2023, 16, 753.  

   

  

Biography 

 
 

 

Ahmed Bazzi is a Master’s student and a research assistant of sustainable energy management in Al Akhawayn 

University in Ifrane. Ahmed is engaged in sustainable transportation and smart grid researches. He has his Bachelor’s 

degree in General Engineering, and he is expected to graduate with a Master’s of Science from School of Science & 

Engineering on Summer 23. 

 

 

 

Email: a.bazzi@aui.ma  

  

file:///C:/Users/JEFFALI/Downloads/a.bazzi@aui.ma


6th Edition of the International Conference on Materials & Environmental Science ICMES-2023 & Exhibition for Science 

“Health, Sustainability, & Resiliency Through Research & Innovation”   

June 7-11, 2023, Hôtel Oasis Atlantico Saidia Palace & Blue Pearl, Saïdia, Morocco  

 

ICMES 2023 87 

 

Safe and fast charging and anode material for lithium-ion batteries 

 

Ghizlane ElOMARI1, Loubna HDIDOU1, Hicham LARHLIMI1, Mohamed MAKHA1, Jones ALAMI1 and 

Mouad DAHBI1 

 
1Materials Science, Energy and Nano-engineering Department, Mohammed VI Polytechnic University, Lot 660-Hay Moulay Rachid, 43150, Ben 

Guerir, Morocco. 

 
 

Abstract  

Lithium-ion battery (LIB) is widely used in portable 

consumer devices and electric cars, and it shows great potential 

for large-scale energy storage [1]. LIB with high energy and 

power densities have been the primary motivators for the 

development of new electrode material. Silicon as a negative 

electrode is gaining popularity for the next generation LIB thanks 

to its good specific capacity and safe alloy potential [2]. 

Nevertheless, the significant volume change that occurs during 

the insertion/extraction processes remains an obstacle to its 

commercialization [3]. In this research project, the amorphous 

silicon thin film with enhanced lithium-ion diffusion, less volume 

expansion, and higher specific capacity was prepared using an 

efficient one-step physical vapor deposition and applied as anode 

material for LIBs. The as-obtained electrodes were characterized 

through profilometry, X-ray diffraction, Raman spectroscopy, 

scanning electron microscopy, and voltage profiles. The 

charge/discharge analyses indicated that the produced Si has a 

sufficient reversible capacity of 53 Ah/cm2 with a capacity 

retention of 62.7% after 20 cycles Fig.1. 

Figure: Long-term cycling of Si thin film at C/5 current rate. 
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Abstract 
Climate change is one of today’s most challenging 

environmental issues, with far-reaching impacts on all aspects of 

human establishments, including the built environment. 

Buildings and infrastructure are becoming increasingly 

vulnerable to the impacts of climate change, especially the rising 

temperatures, extreme weather events and rising sea levels. 

Building materials such as concrete, steel and wood are also 

affected by climate change, which can lead to higher costs, lower 

durability and lower performance. In the meantime, building 

materials can contribute in their turn to climate change by rising 

the carbon footprint of the built environment and increasing 

energy consumption. This highlights the dual role of the built 

environment as both a contributor to climate change and a key to 

mitigating its impacts. Therefore, this paper seeks to study the 

impact of climate change on the built environment with a focus 

on construction materials and their related energy consumption. 

For this aim, an analysis will be conducted on both rural and 

urban buildings from different climatic regions of Morocco. The 

analysis seeks to demonstrate how changes in temperature and 

moisture levels, induced by climate change and coupled with 

occupant behavior, in both rural and urban areas, can affect the 

performance and durability of different construction materials. 

The paper concludes with guidelines for climate change 

mitigation through sustainable design and construction practices. 
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Abstract 
 

In order to enhance the circular economy, this paper focuses 

on the recycling of demolition waste, particularly red bricks, and 

their transformation into thermal insulation materials for 

buildings. Aerogels have great insulating properties due to their 

very low thermal conductivity, high porosity, and low density, so 

that they can guarantee good thermal insulation using a low 

thickness of material. Herein, we propose a new source of 

precursors for silica aerogel synthesis using the sol gel method 

and drying at ambient pressure in a short process time. Moreover, 

a special treatment was done to prevent the aerogel from 

shrinkage during the drying process and to increase its 

mechanical strength. Many tests were done to evaluate the 

produced aerogel’s performance. First, XRF analysis confirms 

that the waste contains 67% silicone and aluminum, which makes 

it a good precursor. Second, the prepared aerogel has a low 

density of 1,08 g/cm3 in addition to an extremely porous network, 

according to SEM analysis. In order to characterize its thermal 

performance, 10% of aerogel was added to plastic matrix. The 

composite was tested by the heat flow meter method. The results 

showed that thermal conductivity of the composite decreased by 

35% and 26,3% at a low and high temperatures of 10°C and 35°C 

respectively.  

 

 

Figure: Graphical abstract 
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Abstract 

Analyzing the history of industry, we can see that since the 

industrial revolution, man has sought to improve industrial 

performance, ensure customer satisfaction by reducing expenses. 

Nowadays, additive manufacturing is increasingly used in 

many companies around the world, due to the ability to create 

complex, high-quality products in a limited amount of time. 

Therefore, additive manufacturing can be seen as one of the 

keys to minimizing waste by eliminating unnecessary work and 

quality defects to achieve better results in lean construction. 

In this article, our objective is to introduce the process of 

additive manufacturing, the machine used in this technology and 

some of its characteristics, material used in AM, as well as to 

define the advantages and disadvantages of using additive 

manufacturing.  

In order to focus on the topic of lean construction and to know 

the relationship between lean construction and AM, we present 

the meaning of lean construction and the effect of additive 

manufacturing on it.  

Several studies have been conducted in this context, so the 

approach used in this paper is a literature review of the latest 

studies. 

Figure 
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Abstract 
The enhancement of rural establishment planning often has a 

beneficial impact on the sustainability of territories. By 

suggesting an organizational framework of rural communes to 

guide strategic spatial planning, this study investigates a novel 

strategy to promote rural development potential. This strategy can 

aid in resolving the myriad social, economic, and environmental 

issues that rural have. By evaluating rural development potential 

indicators that prompt rural and their territories, it attempts to 

bring about the sustainability integration of rural regions. The 

research examined 23 communes in Morocco's Rehamna 

province, which is part of the Marrakech-Safi area. Based on the 

examination of rural development using four dimensions of 

indicators (Location and fabrics, Supply of resources, Economic 

dynamism, and development constraints) and GIS tools. The 

analysis further classifies the communes into three categories: 

Vital Planning Area, Prevalent Planning Area, and Initial 

Planning Area, with different percentages of occupation. Based 

on these results, this study generates a new rural strategic spatial 

structure for achieving rural sustainable development and 

enhances the development status of rural areas through clustering 

planning needs orientations. the paper offers an analytical 

structure for the government, institutions, stockholders, and 

planners to formulate relevant development policies in rural and 

highlight indicators for achieving rural sustainable development. 
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Abstract 
 

Over the past few decades, lithium-ion batteries (LIBs) have 

attracted much attention as the most competitive electrical energy 

storage system. Lithium-ion batteries are increasingly becoming 

the storage medium of choice for electric vehicles (EVs) due to 

their high capacity, long life, low self-discharge rate, high energy 

density, and environmental friendliness. The improvement of 

lithium-ion battery performance mainly depends on the chemical 

composition, crystal structure, and morphology of the negative 

electrode material [1] [2]. Therefore, it is expected to further 

improve the chemical performance by developing novel electrode 

materials. Compared with commercial carbon materials 

(theoretical capacity 372 mAh.g-1), transition metal oxides, 

especially spinel materials, have a higher reversible capacity of 

about 400-1000 mAh.g-1[3]. For this reason, the new lower-cost 

MgFe2-XMnXO4 nanomaterials were prepared by sol-gel method. 

The crystal structure and morphology of the as-prepared materials 

were evaluated using X-Ray diffraction (XRD) analysis, 

Scanning electron microscopy (SEM), and Raman spectroscopy 

techniques. The results show that the new anodes exhibit a cubic 

symmetry with the space group (Fd-3m). The SEM images 

suggest that the particles exhibit a nanometric size of around 60-

70 nm. The Raman spectroscopy results showed that there are five 

Raman active modes (A1g (1), A1g (2), T2g (1), T2g (2), and Eg 

which are observed at 800 °C. The electrochemical properties 

were evaluated by galvanostatic charge-discharge and cyclic 

voltammetry. MgFe1,7Mn0,3O4 demonstrates a high initial 

discharge/charge capacity of 1537/938 mAh/g, with a capacity 

retention of 70 %. As shown in the figure, MgFe1,7Mn0,3O4 

materials provide excellent cycling stability after 100 cycles. 

 

Figure: Discharge/Charge curves of MgFe2-XMnxO4 (x=0.3) at 

150 mAg-1 current rate. 
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Abstract 
The research problem is to find solutions to improve the 

efficiency of the supply chain in the construction sector in 

Morocco, taking into account the difficulties encountered by 

Moroccan companies in this field. Indeed, the construction sector 

represents a significant portion of the Moroccan economy, but it 

suffers from delays, cost overruns, market losses, and contract 

losses due to the absence of an efficient supply chain. To address 

this problem, this study proposes to adopt several methodological 

principles to optimize the supply chain, such as organizing 

procurement, identifying materials, planning deliveries, 

managing stocks and waste, as well as coordinating 

interconnected activities. To evaluate the efficiency of the supply 

chain, dashboards using qualitative and quantitative indicators 

will be put in place. This study also highlights the importance for 

Moroccan construction companies  

 

 

 

 

to adapt their management and organization to new 

managerial cultures, continuously evaluate their overall and 

functional strategy, and be managed based on performance 

objectives. This will enable them to face increased 

competitiveness in the sector, increase their market share, and 

maintain their sustainability.  
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Abstract 
The main aim of this paper is the design, experimentation and 

validation of a new autonomous cooking device powered by PV 

panels and solar batteries. The desired objective, within the 

framework of Next Generation SoCoNexGen project (2022-

2025), in collaboration with European and African partners, is to 

propose an innovative cooker that works, day and night, 

according to the users' daily cooking needs. As shown in figure 1, 

the proposed cooker is made up of four photovoltaic panels with 

a power of 1.2 kWp, solar batteries (48V/200Ah) equipped with 

a charge/discharge regulator, a bloc of two power switches, two 

DC/DC boost converters controlled by a control and regulation 

bloc, and a heating plate with two resistors. One resistor is heated 

by two PV panels via DC/DC converter 1, and the other by the 

batteries via DC/DC converter 2. This innovative architecture 

allows the use of the cooker on a 24 hours scale. On sunny days, 

the cooker uses the PV panels power directly, while on nights and 

cloudy days, it uses the power stored in the solar batteries. The 

experimental results show that the efficiency of the solar cooker 

is above 90 %. The heating plate reaches a high temperature of 

around 500°C after 40 minutes of heating. Moreover, to validate 

our prototype with practical results, we experimented the 

reliability of the proposed system in heating 1 liter of water and 1 

liter of oil respectively. The results support the effectiveness of 

the cooker. Indeed, the water reaches the boiling temperature after 

only 15 minutes, while the oil attains a temperature of 230°C after 

20 minutes of heating. All the results obtained show better 

performances compared to the current solar cookers [1-5], in 

terms of temperature and cooking time, and its usefulness in both 

rural and urban areas. 

Figure: Proposed solar cooker synoptic diagram with PV 

panels and solar batteries.  

 
 

 

Recent Publications 
1. Dhar S, Sadhu PK, Roy D, Das S, Feasibility study of the solar 

powered and induction cooking based mobile food court station in 

rural area of West Bengal. J Inst Eng. India (2020): Series B 101:181–
195. 

2. Swarupa ML, Kumar EV, Sreelatha K, Modeling and simulation of 

solar PV modules-based inverter in MATLAB-SIMULINK for 
domestic cooking. Mat Today: Proceedings (2021) 38:3414–3423. 

3. Altouni A, Gorjian S, Banakar A, Development and performance 

evaluation of a photovoltaic powered induction cooker (PV-IC): an 
approach for promoting clean production in rural areas. Cleaner Engg 

Tech 6 (2022):100373.  

4. Verma, S., Banerjee, S., & Das, R. (2022). A fully analytical model of 
a box solar cooker with sensible thermal storage. Solar Energy, 233, 

531-542.  

5. Edmonds, I. Low cost realisation of a high temperature solar cooker. 
Re-newable Energy (2018), 121, 94-101.

  

Biography 

 
 

 

Solar Indoor Cooking Systems of the Next Generation SoCoNexGen project (2022-2025) is part of the Long-term 

Europe Africa Partnership on Renewable Energy LEAP-RE programme. This project is funded by the Ministry of 

Higher Education, Scientific Research and Innovation (Morocco). 

This LEAP-RE has received funding from the European Union’s Horizon 2020 Research and Innovation Program 

under Grant Agreement 963530. 

 

Moroccan Leader:  Prof. Khalil KASSMI,  

Mohamed First University, Faculty of Science, Morocco 

Email: khkassmi@yahoo.fr   k.kassmi@ump.ac.ma 

  

  

mailto:khkassmi@yahoo.fr
mailto:k.kassmi@ump.ac.ma


6th Edition of the International Conference on Materials & Environmental Science ICMES-2023 & Exhibition for Science 

“Health, Sustainability, & Resiliency Through Research & Innovation”   

June 7-11, 2023, Hôtel Oasis Atlantico Saidia Palace & Blue Pearl, Saïdia, Morocco  

 

ICMES 2023 95 

 

Understanding PV module durability in desert climate conditions for a new durable 

module 

 

Abdellatif BOUAICHI 1,2 

 

SMARTiLab, EMSI, Morocco1 

Research Institute for Solar Energy and New Energies (IRESEN), GEP, Benguerir, Morocco2 

 
 

Abstract 
In recent years, PV module performance and durability 

researchers have focused on the PV aging mechanisms to save 

module life and reduce LCOE. We present preliminary work 

performed in the desert PV module project for the climate of 

Morocco as the base to guide the national market and contribute 

to the future of research and development applied to the industry. 

The purpose of this project is to develop a desert PV module 

adapted to arid and semi-arid climate of Morocco. Indeed, the 

started with an outdoor inspection of PV systems operating for 

more than three years in the climate of Morocco. For detailed 

inspection, we used advanced characterization techniques such as 

electroluminescence (EL), infrared (IR) imaging and I-V 

measurement. The general observation brings us to the severity 

of such climatic conditions on the durability of standard PV 

modules. This is noticeable not only at the level of the different 

aging mechanisms but also in terms of degradation rate values. 

The various degradation mechanisms are manifested by hotspots, 

cracks, encapsulants discolorations, potential induced 

degradation (PID), and delamination and snail tracks. In addition, 

degradation rates ranged from 2.02% up to 2.73%. Furthermore, 

we have proposed a new PV module design, based on the 

approach to mitigate the observed real aging mechanisms, the 

purpose of which is to save the life of the modules and improve 

their LCOE. 

 Figure 
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Abstract 
Many initiatives have been taken to develop cost-effective 

and renewable materials to replace the commercial separator 

membrane currently used in lithium-ion batteries1. In this study, 

we describe a novel method for the valorization of Alfa fibers in 

the development of cellulose battery separators. Cellulose 

microfibers (CMF) and phosphorylated cellulose microfibers (P-

CMF) were prepared by alkali and bleaching treatments of raw 

fibers, and by a chemical modification process using di-

ammonium phosphate\urea system to graft phosphate groups on 

the CMF surface. Subsequently, CMF and P-CMF separators 

were obtained via a paper-making process. Using various 

characterization techniques, the effect of phosphorylation on the 

chemical structure, crystallinity, porosity, morphology, thermal 

stability, flame retardancy, wettability, and tensile properties of 

the samples was investigated.  In terms of electrochemical 

properties, the prepared cellulosic separators were compared to a 

commercial separator membrane (Celgard 2325). The findings 

demonstrate that P-CMF separators are electrochemically inert in 

the potential range between 0 and 5 V and have good cycling 

stability for graphite anode materials as shown in (figure 1). 

These newly developed P-CMF from Alfa fibers could be 

considered as a potential candidate for the development of 

lithium-ion battery separators. 

Figure1: Discharge/charge curve of graphite tested at C/10(P-

CMF separator). 
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Abstract 
Aqueous rechargeable batteries are emerging as a promising 

alternative to conventional lithium-ion batteries for high-scale 

energy storage, especially zinc-ion ones since they are considered 

safer and more stable due to their non-flammable electrolyte and 

reduced risk of thermal runaway, they exhibit high ionic 

conductivity "twice that of non-aqueous electrolytes", and the use 

of a cheaper electrolyte salt and solvent, making them more cost 

effective. 

Various types of manganese oxide MnO2, including α,  and 

δ have been studied as cathode material for zinc-ion batteries, but 

the low capacity and cycling life limited their large-scale 

application, while spinel-type λ-MnO2 is still rarely reported 

because the intercalation of the Z-ion in the spinel lattice is 

assumed to be limited by the narrow three-dimensional tunnels 

which limits its energy density. Herein, we report λ-MnO2 

synthesized via acid leaching of LiMn2O4 on which we are 

currently working. The electrochemical measurements performed 

so far show promising results. The resulting λ-MnO2 cathode 

offers a high reversible specific capacity of about 350 mAh.g-1 at 

specific currents of 50 mA/g in the operating potential window of 

0.8-1.8 V, with high-capacity retention after 70 continuous 

cycles. We are currently confirming the stability of the cathode 

during a long cycling measurement.  

 
 

Key words: spinel-type manganese dioxide, acid leaching 

process, zinc-ion batteries. 
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Abstract 
The proper storage and utilization of energy are equally 

crucial to advancing high-performance energy generators. As 

renewable energy-generation systems, such as solar cells and 

wind-powered generators, continue to grow globally, there is an 

increasing need for energy storage solutions that can deliver 

superior performance. With the growing popularity of renewable 

energy-generation systems such as solar cells and wind-powered 

generators on a global scale, there is an escalating need for high-

capacity energy storage solutions in modern times, including 

electric vehicles, factories, energy-efficient buildings, and so on. 

As a result, the development of large-scale energy-storage 

systems, such as redox flow batteries, is crucial for the next 

generation of electricity grids[1]. There are many kinds of 

aqueous redox flow batteries, Zn/V[1] ,Zn/Br[2] and All 

vanadium[3]. Herein Due to its advantageous properties, 

including extended cycle life, versatile design, minimal ion-

crossover, and exceptional electrochemical reversibility, the 

Zinc-vanadium redox flow battery is regarded as one of the most 

promising energy-storage systems, but is still at laboratory level 

due to low relatively low power and energy density. Here a newly 

graphite electrode doped with oxygen-rich phosphorus group, 

cobalt oxide, nickel oxide. The electrochemical performances 

toward VO2+/VO2
+ in the catholyte side and Zn/Zn2+ in the 

anolyte side Can be improved by the doping of rich oxygen 

functional groups, Cobalt, and nickel oxide into graphite surface 

electrodes.  

Figure 

 
Figure 1: schematic illustration of Zn-V redox flow battery.  
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Abstract 
As the global society transitions to low-carbon and renewable 

energy resources, the need for metals and minerals will increase. 

Enormous amounts of mineral materials (e.g., pyrolusite and 

dolomite) and based metals, as well as smaller amounts of 

precious metals, will be necessary for the construction of the 

battery storage facilities to meet the demands of the "electric 

planet" of the future [1].  

Morocco, as a country with a long tradition of mining, has 

extensive activity in the fields of energy and mining. This mining 

activity is encouraged by the presence of numerous mineral ores 

[2]. Hence, the valorization of these natural resources requires a 

mineral process to extract valuable minerals to produce high 

purity synthetic materials and remove the tailing. 
In this work, we succeeded in recovering high-purity 

manganese sulfate from natural pyrolusite ore, which is used later 

to prepare high-purity Mn3O4. Thereafter, LiMn2O4, an 

electrode material for lithium-ion batteries, is successfully 

prepared by solid-phase synthesis with Mn3O4 as a manganese 

source. The initial charge-specific capacity of LiMn2O4 is 83.53 

mAh⋅g−1 at 0.1 C, with a capacity retention of 85.84% after 100 

cycles. The process has the characteristics of being short, simple, 

easy to operate, economical, and reasonable, which is helpful to 

realize the efficient recovery and reuse of manganese resources 

in the pyrolusite. 

 

 

 

 

 

 

 

 

 
 
 

Fig1. a) XRD pattern of LiMn2O4 cathode material, b) 

Charge–discharge curves of LiMn2O4 at room temperature at 

0.1C. 
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Abstract 
High-capacity NMC layered oxide cathodes show great 

application prospects to meet the ever-increasing demand for 

further improvement of the energy density of rechargeable 

lithium-ion batteries (LIBs) [1]. However, severe bulk structural 

degradation and undesired electrode–electrolyte interface 

reactions seriously endanger the cycle life and safety of the 

battery [2]. 

This study investigates a dual-modification strategy, 

incorporating PVP additive-assisted synthesis and Ti doping, to 

enhance the electrochemical performance of NMC cathode 

materials in rechargeable lithium-ion batteries. PVP additive was 

employed during the synthesis to optimize morphological and 

structural properties [3], while Ti doping reinforced the NMC 

lattice's structural stability [4]. Electrochemical analysis revealed 

a synergistic effect, with the modified NMC cathodes displaying 

a higher initial discharge capacity with a coulombic efficiency of 

97% compared to undoped and unassisted samples. This dual-

modification approach shows promise for improving lithium-ion 

battery technology and addressing the increasing demand for 

efficient and reliable energy storage solutions.

 

Figure: 
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Abstract  
The success of electric vehicle technologies depends 

on the electrochemical performances of cathode 

materials with high capacity and cycle stability1. 

However, most of the commonly used materials with 

these properties contain toxic and expensive cobalt. To 

address this issue, a new cobalt-free cathode material,  

LiNi0.8Fe0.1Al0.1O2 (NFA), has been synthesized for 

the first time with solid-state reaction. This class of 

materials offers high capacity and helps reduce battery 

costs by removing cobalt without compromising the 

structural stability and safety of NFAs. The NFA cathode 

material was characterized by various techniques, 

including Scanning electronic microscopy, X-ray 

diffraction, X-Ray Fluorescence, Infrared and Raman 

spectroscopies. The electrochemical activity and 

diffusivity of Li-ion during lithium removal and insertion 

in the bulk of NFA cathode demonstrated high-yield 

specific capacities of ≈180 mAh g-1 at 0.1C, and a 

reasonable rate capability and cycling stability with a 

capacity retention of ≈99.9% after 100 charge/discharge 

cycles at a rate of C/2, Figure 1. The operando X-ray 

diffraction experiments were used to study the 

crystallographic transactions during the lithiation-

delithiation reaction. 

 

Figure 1. Galvanostatic discharge/charge curves vs. Li/Li+ 

for (a) NFA cycled at a rate of C/2 in 1.0 mol dm-3 LiPF6 

EC:DEC, cycle performance and Coulombic efficiency of (b) 

NFA electrode cycled between 3.0 and 4.5 V versus Li/Li+ at 

C/2 current rate. 
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Abstract 
The aim of this work is the energy, economic and 

environmental evaluation of the integration of a hybrid system in 

a desalination plant at Laayoune in the south of Morocco. The 

region is known for its arid climate with a huge potential for the 

development and deployment of a sustainable source of energy 

for desalination units. The main conclusions that can be 

determined from the economic and environmental analysis of the 

system studied: 

The economic feasibility study confirms that the coupling of 

Reverse Osmosis desalination units with conversion systems 

presents a promising solution to meet the energy and drinking 

water needs of rural populations living in isolated regions of 

southern Morocco. 

The comparison study between the hybrid system and the 

conventional system (generator only + grid) revealed that even if 

the diesel generator alone has the lowest investment cost, it results 

in the highest net present value (NPV) of the whole project. In 

addition, the diesel generator is harmful to the environment and 

operates at lower efficiency (22.1%). 

Hybrid systems using wind generators offer better economic 

feasibility, lower emissions, and the generator set operates at a 

higher efficiency (29%) which ensures a longer operating time. 

 

Figure:
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Abstract 

In the last few decades, urban areas around the world have 

known a significant urban expansion in metropolitan cities. This 

urban expansion has important effects on urban thermal comfort, 

which ties in with various aspects such as health risks, living 

environment, and the population’s well-being. In this context, the 

conventional temperature-humidity indexes (THIs) that rely on 

on-site data have been commonly utilized to evaluate the urban 

thermal environment's quality. However, these indexes do not 

provide spatial information on thermal comfort. Therefore, this 

study used the modified temperature-humidity index (MTHI), 

which is based on the Land Surface Temperature and Normalized 

Difference Moisture Index obtained via remote sensing instead of 

the on-site air temperature and relative humidity. The MTHI was 

used to investigate the spatial characteristics of the urban thermal 

environment’s quality (UTQ) in Casablanca city and the 

surrounding area. Furthermore, the obtained result was spatially 

mapped under five classes (Uncomfortable, Less comfortable, 

Moderate, Comfortable, and More comfortable). The results 

showed significant variations in the spatial patterns of urban 

thermal comfort across the study area. Yet, thermal comfort is 

discomforatble in more than 50% of Casablanca city, which is the 

most crowded area in the city (nearly two-thirds of the 

population). These areas are characterized by an important 

concentration of buildings, elevated structures, roads, and parking 

lots. It indicates that urban design is the main factor affecting 

urban thermal comfort.

 

Recent Publications 
1. A. Malah and H. Bahi, “Integrated multivariate data analysis for Urban 

Sustainability Assessment, a case study of Casablanca city,” Sustain. 

Cities Soc., vol. 86, p. 104100, Nov. 2022, doi: 

10.1016/j.scs.2022.104100 
2. A. Malah, H. Bahi, H. Radoine, M. Maanan, and H. Mastouri, 

“Assessment of Urban Environmental Quality : A Case Study of 

Casablanca, Morocco,” vol. XLVI, no. October 2021, pp. 5–6, 2022.  

   

  

Biography 

 
 

 

Anass Malah is a Ph.D. Student at the School of Architecture, Planning & Design. He is broadly interested in territorial performance and remote sensing. 

His dissertation focuses on the use of new technological tools to evaluate the performance and sustainability of the territorial system to provide new 

direction and recommendations for improving land use planning and development and enhancing sustainability, resilience, and well-being in the most 

vulnerable areas. Before starting his Ph.D. at SAP+D, Anass completed a Master’s Degree from Hassan II University - Faculty of Science Ain Chock 

Casablanca in Geographic Information System and Territory Management. 

Email: anass.malah@um6p.ma 

  

mailto:anass.malah@um6p.ma


6th Edition of the International Conference on Materials & Environmental Science ICMES-2023 & Exhibition for Science 

“Health, Sustainability, & Resiliency Through Research & Innovation”   

June 7-11, 2023, Hôtel Oasis Atlantico Saidia Palace & Blue Pearl, Saïdia, Morocco  

 

ICMES 2022 104 

 

Effect of tilt angles on the PCM melting behaviour in a rectangular cavity:  

A numerical study 

Mustapha Salihi1,2*, Maryam El Fiti1,2, Kenza Charafeddine3, Younes Chhiti1,2, Ahmed Chebak1, 

Charafeddine Jama4. 

 
1 Green Tech Institute (GTI), Mohammed VI Polytechnic University, Ben Guerir, Morocco  
2 Laboratoire des Matériaux avancés et de Génie des Procédés, École nationale supérieure de chimie, Ibn Tofail University, Kenitra, Morocco  
3 Laboratoire des Systèmes Electroniques, Traitement de l'information, Mécanique et Energétique, Ibn Tofail University, Kenitra, Morocco 
4 University of Lille, CNRS, INRAE, Centrale Lille, UMR 8207, UMET—Unité Matériaux et Transformations, F-59000 Lille, France 

 

 
Abstract 

Phase change materials (PCMs) have great potential to 

enhance the energy efficiency of thermal systems. The melting of 

PCM inside a rectangular cavity has attracted significant interest 

due to its many technical applications, especially in solar 

Photovoltaic and building applications. In this context, the aim of 

this research is to assess the effects of different tilt angles on the 

melting characteristic of the PCM as a passive cooling material 

inside a rectangular container. The numerical tests are performed 

at four different angles, namely, 0°, 30°, 60°, and 90°, by applying 

the heat on one of the rectangular container's walls at a constant 

temperature of 343 K. The melting process of Paraffin wax RT-

26 as PCM was numerically investigated using ANSYS Fluent 

software. For different inclination angles, the PCM liquid fraction 

contours, maximum velocity, the total stored energy as well as 

the surface Nusselt number were calculated and compared as time 

progressed. The simulation results indicated that natural 

convection dominates the heat transfer during the melting 

process. Moreover, as the inclination angle increased from the 

vertical to the horizontal position (0° to 90°), the effect of the 

convection heat transfer decreased, as well as the total melting 

time and total energy absorbed by the PCM. The shortest melting 

time to complete the PCM charging cycle occurred when the 

container was tilted close to the vertical angle (0°) with melting 

time of 2925 s. Additionally, the thermal behaviour of the PCM 

at a tilt angle of 90° was nearly pure conductive heat transfer. 

 

Figure. Schematic of the physical model. 
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Abstract 

 

Composite materials are very attractive due to their 

physical and chemical characteristics which make them ideal for 

high-tech applications and could even be strategic for certain 

industries. To respond effectively to the growing demand for 

composites worldwide, simulation is becoming an essential tool 

for developing new products and helps companies keep 

competitive and support industrial innovation, particularly in 

transport and energy sectors.  

This study focuses on glass fiber reinforced polymers 

(GFRPs) which are materials highly used in transport and energy. 

Our objective is to perform a numerical simulation of composite 

materials based on polyester resin using Abaqus software. GFRPs 

specimens were prepared by mixing the polyester resin with short 

glass fibers. Mechanical tests were performed in tension and 

bending to determine mechanical properties, according to the 

fiber-glass rate in the material.  

 The experimental results revealed that the strength and 

the Young's modulus of the elaborated composites are 

significantly improved when the rate of reinforcement of the 

polyester increases. These results were then analysed using the 

Abaqus software that made it possible to establish a numerical 

model. The experimental data and simulated values are strongly 

correlated, so the numerical model has been validated and then 

adopted for the prediction of mechanical behavior of composite 

depending on the material composition. Consequently, suitable 

formulations of the composite could be predicted and identified 

to meet the various requirements of use of the GFRPs. 
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Abstract  
 Rapid Urbanization is a significant global trend that 

present challenges for sustainable development, over the past few 

decades Casablanca saw a substantial increase in urban 

population and in urbanization rate where that increase was at the 

expense of agriculture lands which may not only threatens 

biodiversity but also poses risks to human health and well-being. 

Mapping land use land cover changes (LULC) provides essential 

insights of how urbanization rate has changes over time, 

consequently, to understand and study spatiotemporal dynamics 

of these changes in Casablanca, we used remotely sensed Landsat 

imagery (Landsat TM, Landsat ETM+, Landsat OLI/TIRS) 

between the 1986 and 2020 period by collecting surface 

reflectance scene that were already pre-processed by google earth 

engine platform. Then support vector machine (SVM) model was 

applied to perform pixel-based classification to classify four land 

cover classes, namely, Urban, Vegetation, Barren, Water with 

tuning different hyperparameters including Kernel, Cost, and 

gamma to optimize model performance in terms of accuracy. 

Following the retrieval of spatial LUCC maps, different metrics 

were used to measure the overall accuracy and class accuracy like 

Overall accuracy, Kappa Accuracy, Precision, Recall, F1-Score. 

 Results Shows During the study period between 1986 

and 2020, Casablanca witnessed an increase from 132.8 Km2 to 

174.2 Km2, resulting in an increase of 41.9km2 (19.53%) of 

urban areas, In the other hand, loss of vegetation lands has been 

decreased from 77.5 Km2 in 1986 to 32.03 Km2, with a reduction 

equivalent to 20.88% loss, this loss of vegetation is primarily due 

to urbanization (R2 = -0.985). The results of this study cloud be 

promising since with the help of it we can have a global overview 

about areas that are sustainable, and which are not for ensuring 

efficient land use planning processes and regulations that take into 

account the social, economic, and environmental factors. 

 

Table 1: Land cover areas and percentage changes during 1986 

and 2020 
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Land 

Cover 

Area 1986 

(Km²) 

Area 2020 

(Km²) 

Area Change 

(Km²) 

Percentage Change 

(%) 

Urban 132.28 174.2 41.9 19.53 

Vegetation 77.5 32.03 -45.47 -20.88 

Barren 3.11 7.62 4.51 2.1 

Water 1.74 0.78 -0.96 -0.43 
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Abstract 
 Current statistics show that in recent years, more than 

90% of the water and gas distribution pipes installed in the world 

are made of plastic, exclusively polyethylene (PE), due to its 

advantages such as ease of installation, flexibility, and cost-

effectiveness. Due to the extensive use of these materials, it is 

necessary to have a good understanding of the mechanical 

properties of HDPE used for water distribution system piping. In 

this paper, experimental tensile tests were conducted to obtain the 

mechanical properties of HDPE pipes. Therefore, the first part of 

this work focuses on the mechanical tests, specifically tensile 

tests, while the second part centers on the numerical procedure 

for modeling the mechanical characteristics. The finite element 

method was used to evaluate the deterioration of the mechanical 

performance of the pipes and to simulate the real operating 

conditions in order to validate the experimental tests performed 

previously. For this purpose, the finite element analysis (FEA) 

version of ABAQUS was used. Our primary objective is to use 

the experimental data on the specimens to validate the numerical 

model on ABAQUS. For this purpose, several ANN models were 

created to predict the mechanical behaviour of pipes based on 

experimentally obtained data.   

 

 

 

 

Figure: HDPE pipes specimens 

 

  

 
Figure: Design of the pipes specimens by SOLIDWORKS in 

the first picture and visualisation-Abaqus in the second 

picture.     
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Abstract 
 Photonic topological states play an important 

role in recent optical physics and has led to devices with 

robust properties1. The topological properties in 

photonic systems relate to several optical phenomena. 

In one-dimensional systems, for instance, this 

topological property is called Zak phase that can be 

used to predict the existence of topological interface 

states2 which are states characterized by their 

robustness to perturbation and disorder in the system. 

 The works about topological photonics 

reported to date are mostly based on a forward-design 

approach where first we precisely define the geometric 

parameters and subsequently obtain the wave response 

such as wave dispersion/frequency response3. In this 

process, a set of geometric entities are supplied and 

wave response is calculated based on trial and error 

method. But what is even more interesting is the inverse 

design problem, meaning the direct retrieval of the 

proper structure for the desired optical performance, 

which traditionally seems infeasible as it requires 

exploration of a much larger degree of freedom in the 

design space, and hence is more challenging.  However 

recently, deep learning (DL), a subset of machine 

learning that learns multilevel abstraction of data using 

hierarchically structured layers, offers an efficient 

means to design photonic structures and also it was 

proved to be very efficient in solving the inverse design 

problem4. 

 In this communication we seek to develop DL 

data-driven models to inversely design a topological 

photonic system with targeted topological property 

where we focus on Zak phases, which are the 

topological properties of one-dimensional photonics 

crystals. After learning the mapping between the 

geometrical parameters and the Zak phases, the neural 

network can be used to obtain the appropriate photonic 

structures by applying the objective Zak phase 

properties. Our work would give more insights into the 

application of deep learning on the inverse design of the 

complex photonic systems.  
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Abstract  
 Bound states in the continuum (BIC)1 are special kinds 

of resonant states with an infinite lifetime that remain confined in 

some part of the system even though their frequencies lie in the 

radiative system. Of special interest is Friedrich-Wintgen (FW) 

BIC2,3, which is associated with the interaction of two modes 

belonging to the same cavity. Here, we give analytical and 

experimental evidence of FW-BIC in a stub of length d0 with two 

lateral branches of lengths d1 and d2 in the shape of a T. The 

boundary conditions at the ends of the lateral guides can be either 

E = 0 (vanishing electric field) or H = 0 (vanishing magnetic field) 

on both sides or E = 0 on one side and H = 0 on the other side. 

 First, we show theoretically that BIC is induced by the 

two lateral branches when d1 and d2 are taken commensurate. This 

BIC is unaffected by d0 and the infinite waveguide to which the 

entire cavity will be attached. Furthermore, we show that, 

depending on d0, the FW-BIC appears as a result of the interaction 

of two resonant modes associated with the T-cavity where the 

width of one resonance vanishes, giving rise to the FW-BIC, 

whereas the width of the second resonance broadens. Moreover, 

we demonstrate that a slight deviation from the BIC position 

converts the latter into electromagnetically induced transparency 

(EIT) resonance. FW-BICs have been investigated recently in a 

phononic T-shaped cavity4. Also, in plasmonics, a T-shaped 

cavity has been produced to study PIT (the plasmonic analog of 

EIT) resonances and for sensing applications in MIM 

waveguides5. The T-shaped cavity studied here is presented in 

Fig. 1(a). The theoretical results obtained by means of the Green's 

function method, are confirmed experimentally in the radio-

frequency domain using coaxial cables (Fig. 1(b)). 

Figure: (a) Photonic T-shaped cavity made of two lateral 

guides of lengths d1 and d2 coupled to a stub of length d0. The 

cavity is connected to two semi-infinite waveguides. (b) 

Experimental set-up based on coaxial cables and a vector 

network analyzer. 
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Abstract 
 The objective of this experimental work is to study the 

oscillatory motion of a coupled pendulum using an electronic 

distance sensor with the MicroLab ExAO interface. The coupled 

pendulum consists of a coupling of two simple pendulums 

connected by a well-defined torsion wire. The distance sensor 

used is able to easily capture the distance of objects at intervals 

ranging from 10 cm to 80 cm with high accuracy. The connection 

of this sensor with the MicroLab ExAO board generates an 

alternating signal that allows us to easily visualize the oscillatory 

motion curve in the ExAO interface. The results of this 

manipulation are used to calculate several physical quantities, 

including the period, amplitude and phase of the oscillatory 

motion. The phenomenon of flapping is also studied in this work. 

 The phase shifts of two oscillations with slightly 

different amplitudes are superimposed, resulting in a periodic 

variation of the amplitude. Indeed, the experimental study of the 

motion of this type of pendulum using the Micro LabExAO 

interface allows obtaining practical and accurate results, 

compatible with the usual classical results, in a fast and less 

expensive time. Finally, this experimental study is very useful for 

various applications such as physics education and mechanical 

systems. 
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Abstract 
 In this study, the transfer matrix method (TMM) was 

used to examine the electronic transport through a nanowire cell. 

This cell is formed of two layers, one of which is a cylindrical 

GaAs semiconductor quantum wire (CQWR) and the other is an 

AlGaAs semiconductor CQWR placed between two identical 

semi-infinite media (substrates). The results showed that 

increasing the radius of the quantum wire leads to a decrease in 

the energy levels towards lower energies in the transmission 

spectrum and the band structure. These energy levels depend on 

various parameters of the system, such the mole fraction of 

aluminum and the length of the quantum wire. They appear from 

a critical value of the radius (Rc) below which the electron waves 

cannot propagate. This theoretical and analytical study gives 

significant results on the electronic properties of cylindrical 

nanowires and can be useful to improve their design for future 

applications. 

 Figure 
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Abstract  
 

This work focuses on studying the propagation of 

acoustic waves in ramified system. Our proposed 

system contains an input waveguide and three output 

lines (three channels). each output line i (i=1-3) 

contains an acoustic waveguide of length di1 grafted in 

its extremity by one resonator of length di2. The 

theoretical analysis is based on Transfer Matrix 

Method (TMM), which allows to calculate the three 

transmission and the reflection rates. 
We demonstrate that our proposed three-channel 

system can be used to design a multifunctional device 

that functions as an amplitude splitter: an incident 

sound wave is splited to three output channels. The 

output frequency signal depends on the dimensions of 

the waveguide and the resonator. This system is 

capable of achieving various waveguiding 

characteristics with perfect channels transmissions. 

Figure 
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Abstract 
 Viscosity is an important physical property that 

characterizes the friction within a fluid produced by the molecular 

attraction that opposes its movement. Various methods have been 

proposed to measure viscosity, including capillary methods, 

rotating coils or crucibles, oscillating plates, dropping a ball into 

the liquid, levitation by damping surface oscillations, etc. The 

falling ball method is a simple way to measure viscosity. 

However, conventional measurements can be subject to errors 

during the experiment and therefore lead to a low accuracy of the 

viscosity value. 

 To this end, this paper investigates the viscosity of 

different fluids, at a constant temperature, using the principle of 

dropping a ball whose speed is related to the viscosity of the 

fluids. The detection of the ball's movement is performed by Hall 

effect sensors located at different positions in order to improve 

the accuracy of the viscosity value, and the Arduino interface is 

used as a data acquisition tool. The results show that the 

automatic detection method gives better results than the 

conventional method. 
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Abstract 
 Traditionally, the verification of the laws of 

thermodynamics has been done using classical methods involving 

the use of measuring instruments such as thermometers, pressure 

gauges, barometers, etc. However, the process of analyzing 

experimental data can be quite slow due to the manual acquisition 

of data, particularly through graphs on millimeter paper or tables. 

In our work, we aimed to improve these methods of verifying 

thermodynamic laws by automating the experiments and 

developing cost-effective teaching materials. We used computer-

assisted experimentation (CAE), which offers several advantages 

in terms of real-time graphical representation of observed 

phenomena. To do this, we created pressure and temperature 

sensors, the assembly of which was validated by experimental 

protocols, to verify some laws of thermodynamics using 

computer-assisted experimentation. We used a Microlab interface 

to collect real-time data, which were then analyzed using 

specialized software to obtain accurate results. This approach can 

thus contribute to improving the efficiency and quality of 

teaching thermodynamic laws, while reducing the costs 

associated with measuring instruments. This opens the way to 

more modern and efficient methods of verifying thermodynamic 

laws in teaching and research contexts. 

Figure 1. Les éléments d'une chaine ExAO 
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Abstract 
 In this work, we experimentally studied the motion of a 

spring mass using a piezoelectric sensor connected to a MicroLab 

ExAO interface. This interface allows to acquire data in order to 

convert them into an electrical signal. This experimental method 

makes it possible to measure the frequency and amplitude of the 

movement of the spring linked to a mass in response to an 

external force. To do this, the piezoelectric sensor is attached to 

the spring and connected to the MicroLab interface, which is then 

configured to record the measurement data. The data can then be 

analyzed to determine the characteristics of the spring's motion, 

such as its period, amplitude, and resonant frequency. 

 This experimental study yields very satisfactory results 

that are mainly used in the fields of scientific research and physics 

education due to their accurate analysis of the motion of a spring. 
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Abstract 

 In this paper, we present a theoretical study of surface 

plasmon resonance (SPR) in bilayer structures consisting of a 

metal layer and a dielectric layer. We use numerical simulations 

based on the finite-difference time-domain (FDTD) method to 

investigate the dependence of SPR properties on the thickness and 

refractive index of the dielectric layer, as well as the wavelength 

and angle of incidence of the incident light. 

 Our results show that bilayer structures can exhibit a 

strong SPR response, with the resonance angle of incidence 

depending strongly on the thickness and refractive index of the 

dielectric layer. We also demonstrate that the SPR properties of 

bilayer structures can be tuned by varying the thickness of the 

metal layer, enabling the design of customized SPR sensors with 

enhanced sensitivity and resolution. 

 We further investigate the potential applications of 

bilayer SPR sensors in biosensing and surface-enhanced Raman 

spectroscopy (SERS). We show that the high sensitivity and 

selectivity of bilayer SPR sensors make them promising 

candidates for label-free detection of biomolecules and trace 

analysis of chemical compounds. 

 Our study provides valuable insights into the design and 

optimization of bilayer SPR structures for sensing applications. 
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Abstract 
 The increasing demand of unoccupied and unregulated 

bandwidth for wireless communication systems will inevitably 

lead to the extension of operation frequencies toward the 

Terahertz (THz) frequency range. This band, which is located 

between the microwave and the infrared bands, has shown 

countless assets that have allowed researchers to make huge 

advances in different sectors. With pandemic covid19, terahertz 

applications have experienced unprecedented growth in various 

fields [1]. 

 In this article we give an overview of terahertz 

applications and circuits in some areas such as communication, 

imaging and material characterization. 

In the field of terahertz communication systems, we will 

present the topology and simulation results of an active bandpass 

filter and a low noise amplifier intended for terahertz applications 

around 145 GHZ [2]. This filter has the particularity of being 

tunable over a 300 MHz band. 

 

Keywords: Terahertz Communications, Imaging, Medical 

Applications, bandpass filter, LNA, frequency tuning. 
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Abstract  
 Solar energy conversion systems are designed to 

efficiently convert solar energy into electrical energy. 

Nevertheless, their operation can be influenced by various 

factors, including weather fluctuations and environmental 

conditions such as air temperature and solar irradiance. To deal 

with this challenge, this work focuses on the thermal effect on 

solar photovoltaic (PV) systems that produce energy. Therefore, 

we propose an optimal temperature prediction model to improve 

the operating temperature of solar PV systems or any other type 

of solar energy in the South-East regions of Morocco. Also, 

contribute to predicting air temperature since it directly affects 

thermal comfort and impacts several socio-economic activities. 

 To that purpose, Deep Learning (DL) techniques can 

contribute to the accurate estimation of future temperature 

changes based on historical characteristic weather data such as 

temperature, dew point temperature, relative humidity, and wind 

speed. Based on the Mean Square Error (MSE) and the correlation 

coefficient (R), we compared and evaluated the Multi-Layer 

Perception (MLP) model, Long and Short Term Memory (LSTM) 

model, the Gate Recurrent Unit model (GRU) and the hybrid 

LSTM&GRU model. 

Figure: Daily air temperature volatility curve for data from 

2016 to 2020 at Errachidia, Morocco. 
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Abstract 
 In this practical demonstration, we studied the 

oscillatory motion of a simple and heavy pendulum using a 

distance sensor connected to a MicroLabExAO interface. The 

objective of this study is to determine the characteristics of the 

oscillatory motion such as period, amplitude and frequency, using 

the distance data collected by the distance sensor. The electronic 

part of the sensor as well as the ExAO interface are also presented 

in this work. The experimental results obtained are in agreement 

with the expected theoretical results. This shows the accuracy of 

the distance sensor and the efficiency of the MicroLabExAO 

interface in the study of oscillatory motion. This study is very 

useful in the field of physics and engineering because of their 

potential applications. Finally, we have shown that this 

experimental study provides accurate, precise, and fast results for 

determining the nature of the motion of the simple, heavy 

pendulum. 
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Abstract 
 The fight against global warming has led to significant 

efforts to make buildings more energy efficient during their 

operational phase. However, the embodied carbon in building 

materials used during construction also plays a vital role in 

mitigating climate change. This study develops an algorithm and 

a mathematical model to examine the embodied carbon footprint 

of buildings by assessing the total cradle-to-gate embodied 

carbon emissions of major building materials. The proposed 

model is tested on a typical residential 3-storey building. Results 

reveal that concrete and steel, which are widely used in Moroccan 

buildings, account for one third total emissions, and the total 

embodied carbon amounts to 500 Kg CO2e/m² over the 100-year 

life cycle of the building. Although there is currently no 

regulation to enforce mandatory whole life cycle carbon 

assessment, this study aims to promote methods, strategies, and 

practices that encourage the decarbonization of the built 

environment in Morocco by increasing awareness and 

understanding of embodied carbon among the industry and 

academia before legal requirements are imposed. 

 

Figure: Graphical Abstract 
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Abstract 

 The polymers, mainly the polyvinyl chloride (PVC), are 

widely used in many industrial and commercial applications for 

their advantageous physicochemical properties. However, their 

production and use have a significant impact on the environment, 

and also their thermomechanical characteristics can be improved. 

 For all these reasons, we considered bio-composites as 

an environmentally friendly alternative. A new bio-composite 

was implemented by combining biomass of animal origin with 

polyvinyl chloride (PVC). In this attention, we modeled the heat 

transfer in a bio-composite specimen composed of 10% 

bioburden and 90% PVC using numerical simulation. 

 Considering the thermal properties of the constituent 

materials and the boundary conditions, the heat transfer model 

was created using the finite element method approach. The 

targeted results of this simulation showed that the addition of the 

filler in question to the polyvinyl chloride (PVC) qualitatively 

improves the thermal properties of the latter. These numerical 

results agree with the experimental observations obtained 

previously by thermogravimetric analysis and suggest that these 

types of bio-composite could be promising materials. Classified 

as green materials, they can contribute massively to future bio-

industrial applications. 
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Abstract 
This work presents in detail ab-initio calculations based on 

Density Functional Theory ″DFT″ to determine structural, 

electronic and optical properties of the vanadium silicide VSi2. 

This compound which crystallizes in the hexagonal structure has 

been investigated using the Full-Potential Linearized-Augmented 

Plane Wave (FP-LAPW) method as implemented in Wien2k code 

[1]. We employed the Perdew-Burke-Ernzerhof Generalized 

Gradient Approximation (PBE-GGA) for the exchange 

correlation potential. 

The fitting of the total energy as a function of the volume by 

the Brich-Murnaghan's equation of states [2], allowed us to 

determine the structural parameters of VSi2 material, such as the 

bulk modulus B, its first pressure derivative B', the minimum 

energy E0 and the equilibrium volume V0. 

Calculation of the band structure and the density of states 

confirmed the metallic character of the VSi2 compound. 

The optical properties have been studied in detail in the energy 

range from 0 to 14 eV. 

We interested in the study of this material because several 

recent works have shown interesting properties for this type of 

material [3-6]. 
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Abstract 

The transfer matrix method (TMM) is a well-established 

technique for studying acoustic wave transmission in one-

dimensional systems, such as a guide tube of length d1. However, 

to improve the performance of this system, a parallelepipedal 

local resonator (patch resonator) of dimensions L x h can be used. 

The plate of conductive material, such as copper, placed 

perpendicular to the tube axis at a specific location forms a 

resonant cavity that enhances the sound waves at a given 

frequency, thus improving the transmission of acoustic energy 

through the tube at that frequency. The use of copper in the patch 

can also reduce Joule effect losses. The resonance modes 

introduced by the resonator have a high transmission rate and 

depend on the geometrical characteristics of the resonator, thus 

allowing specific acoustic frequencies to be selected and filtered. 

By using the transfer matrix method to study this system with a 

local resonator, it is possible to understand in detail the 

transmission of acoustic waves through the system and optimize 

its performance. 

 Figure: Schematic of the geometry of a waveguide tube with 

the integration of a local patch resonator of dimensions L x h 
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Abstract 
Maintenance 4.0 is an emerging concept that aims to optimize 

maintenance processes and equipment performance by 

integrating advanced technologies such as the Internet of Things 

(IoT), artificial intelligence, and big data analytics. IoT plays a 

crucial role in Maintenance 4.0, enabling real-time monitoring, 

predictive maintenance, and condition-based maintenance. 

Through the use of sensors and data analysis, IoT technology 

allows for early detection of potential problems or failures, 

resulting in timely maintenance interventions and reduced 

downtime. 

The implementation of IoT in Maintenance 4.0 offers 

significant benefits, including improved maintenance efficiency, 

reduced downtime, increased equipment lifespan, and improved 

safety. By automating data collection and analysis, Maintenance 

4.0 can increase the accuracy of decision-making, leading to 

better-informed decisions and more effective maintenance 

interventions. Additionally, the predictive maintenance enabled 

by IoT technology can help organizations reduce costs and extend 

the lifespan of their equipment. 

However, there are also challenges associated with the 

implementation of IoT in Maintenance 4.0. These include 

effective data management, including data storage, processing, 

and analysis, as well as cybersecurity concerns. It is essential to 

address these challenges to ensure the safety and effectiveness of 

the system. 

In conclusion, the integration of IoT in Maintenance 4.0 offers 

significant potential to optimize maintenance processes and 

equipment performance across various industries. By leveraging 

the power of IoT technology, organizations can improve 

maintenance efficiency, reduce downtime, and improve safety. 

However, careful consideration of data management and 

cybersecurity concerns is necessary for the successful 

implementation of IoT in Maintenance 4.0.  

Keywords: Maintenance 4.0 ,Internet of Things (IoT) , 

Predictive Maintenance, Condition-based Maintenance ,Data 

Management. 
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Abstract 

Within the climate change and anthropogenic pressures, the 

response of such a complex ecosystem requires the development 

of an ecosystemic survey, which integrates hydrology, 

geochemistry, and ecology over the long term to manage the 

quantity and quality of the water resources. The Sebou basin has 

an estimated place within the country's strategy, given its great 

potential for water resources, the challenges of managing and 

controlling water resources in the river basin, and the large-scale 

projects for water transfer to other basins. Since June 2020, the 

Sebou catchment monitoring was managed by UIT and ABHS 

(Morocco) in collaboration with INPT and "Agence de l'Eau 

Artois-Picardie" (France) to measure continuously, model, and 

manage water quality. High frequency (every 1 hour) measures 

were performed for temperature, turbidity, dissolved oxygen, 

conductivity, pH, redox potential, nitrate, and chloride, water 

discharge contents by automatic multiparameter probe YSI-

EXO2 with various intelligent and high precision optical sensors 

at the Sebou river outlet (Mechra bel ksiri gauging station). Water 

samples collected at the stream outlet every week and analyzed in 

the laboratory for anions and cations were used to calibrate the 

parameters measured by the probe sensor. Continuous probe 

measurements show a wide concentration range, particularly 

capture of high concentration period of nitrates, chloride, and 

conductivity of water Sebou (1250µs/cm, 2881µs/cm, 1610 

µs/cm, and 1639 µs/cm), and often accompanied by an excessive 

under saturation in dissolved oxygen. High-frequency 

measurements of dissolved oxygen, temperature, and nitrate 

highlight nycthemeral cycles at the day scale and seasonal 

evolution to model their behavior using a "data-centric" approach. 

This approach demonstrates that it is possible to develop simple 

models based on a temporal database to estimate the variability 

of physicochemical parameters in the river environment and thus 

eliminate the bias introduced by point measurements. 

Figure: Hourly variations and the rolling mean of water 

temperature, dissolved oxygen concentration and water 

discharge on the Sebou River 
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Abstract 
Efficient energy management in a multi-source smart grid is 

crucial for achieving sustainable and reliable power supply. In 

this paper, we propose a hybrid approach that combines the 

Bellman algorithm and genetic algorithm to optimize energy 

dispatch in a complex smart grid system with photovoltaic (PV) 

fields, wind turbines, gas turbines, lithium batteries. The Bellman 

algorithm models the dynamic programming framework for 

optimal energy dispatch considering the time-varying 

characteristics of renewable energy sources and energy storage 

systems. The genetic algorithm evolves a population of candidate 

solutions to find the most optimal energy dispatch strategy. Our 

approach considers the grid's power balance, greenhouse gas 

(GHG) reduction targets, operational constraints, and cost 

reduction considerations of various energy sources and storage 

systems. We present a case study in LAMHIRIZ, a fishing village 

in southern Morocco, to demonstrate the applicability of our 

proposed approach in a real-world context. Simulation results 

based on actual data from LAMHIRIZ show that our approach 

can effectively optimize energy management, leading to 

improved GHG reduction, efficient energy utilization, enhanced 

grid reliability, and cost reduction. In conclusion, our hybrid 

genetic algorithmic approach presents a novel solution for 

optimized energy management in multi-source smart grids, with 

a case study in LAMHIRIZ, Morocco demonstrating its 

effectiveness.  

 

Figure: Studied MG overall architecture 
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Abstract 
 

This paper proposes a metaheuristic-based Energy 

Management System (EMS) for monitoring power-flow in hybrid 

AC/DC Microgrids (MGs). The suggested metaheuristic-based 

EMS selects an optimal functional mode by collecting data such 

as the energy delivered by Distributed Energy Resources (DER), 

the load demand, and state of charge of Energy Storage System 

(ESS). The proposed EMS relies on a hybrid MG controller, 

which minimizes the operational costs for different DER units in 

the connected MG. Then, it aims at reducing the CO2 emissions 

by optimizing both the operating point of the polluting sources 

and the ESS employment. In addition, the EMS establishes 

operational parameters for the bidirectional AC/DC converters 

between the AC and DC sub-grids to secure stable operation of 

the MG by controlling power exchange between the AC and DC 

sides. Simulation results on a connected mode hybrid AC/DC MG 

are delivered. The results show the efficiency and robustness of 

the suggested strategy. 
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Abstract 

Drones have grown in popularity in recent years as a result of 

their capacity to execute a wide range of activities efficiently and 

effectively. Battery Management Systems (BMS) are critical 

components in drones since they monitor and manage the 

battery's health and performance. A well-designed BMS 

guarantees that the drone's battery is always functioning at peak 

performance, extending its lifespan and performance. The BMS 

can assist avoid the drone from running out of power in mid-flight 

by precisely monitoring the SOC, which can be dangerous and 

costly. To accurately estimate the SOC of a battery, the Thevenin 

model and EKF technique are utilized. The Thevenin model 

provides a simple and accurate equivalent circuit for the battery, 

while the EKF algorithm increases estimation accuracy by 

dynamically modifying the model parameters.  

In this paper, Thevenin model and EKF technique are 

implemented in a proposed MATLAB application to estimate 

SOC in real-time utilizing input readings from the battery. using 

a drone load profile as reference. The results show that the SOC's 

estimating accuracy has greatly increased. The root-mean-square 

error is significantly improved. 

Keywords 
State of charge, drones, Battery Management Systems, 

extended Kalman filter, Drones 
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Abstract 

In the present work, we study the risk of flooding in the 

plain of the watershed on the wadi Sefrou south of the city 

of Bni Drar. The main objective is to assess the extent of 

flooding and its impact on the study area, especially on the 

National Road 2 at the crossing of the wadi Sefrou.  

To carry out this study, we used the HEC-HMS method 

for the spatial analysis of the catchment area and for the 

elaboration of flood hydrographs. As for the hydraulic 

simulation, we used the IBER software. 

The obtained results allow to map the flooding showing 

the maximum flood extent, the water depth and the flow 

velocity for the specific return period of 100 years. 

This study aims to help the concerned state services in 

the management of the flood risks and the consideration of 

the necessary preventive actions. 
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Abstract 

 

Medical diagnostic systems powered by artificial intelligence 

(AI) hold great promises for improving accuracy and saving lives. 

The present article provides a review of recent advancements in 

AI-powered medical diagnostics, including relevant studies and 

future directions for the technology in different medical domains 

such as cardiology, radiology, oncology, and dermatology. The 

importance of medical diagnostics and the potential role that AI 

can play in improving them is also discussed. The paper explores 

various techniques that AI uses to analyze complex medical data, 

including electronic health records (EHRs), clinical decision 

support systems (CDSS), medical image analysis, and speech 

recognition to identify patterns and make predictions. 

Additionally, the paper discusses challenges and limitations of 

AI-based medical diagnosis related to data privacy and security, 

algorithm bias, and the need for human oversight and 

interpretation of AI-generated diagnoses. Potential solutions to 

address these issues, such as standardized data formats, diverse 

and representative training data sets, and collaborative efforts 

between healthcare professionals and AI experts, are proposed. 

Finally, the paper presents a proposed multimodal system that 

attempts to enable the AI-based system to recognize patterns and 

identify diseases more accurately and efficiently than traditional 

diagnostic methods. 

 

 

 

 

 

Figure: Flowchart of the medical diagnostic process based on 

AI 
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Abstract  
The management of the increasing amount of sludge produced 

by wastewater treatment plants is a major challenge, which 

requires its valorization as a management method. This work 

experimentally investigated the combustion of sewage sludge as 

an energy recovery method for this type of waste. In a vertical 

fixed bed counter current boiler, the propagation of the flame 

front is followed using thermocouples, connected to a data 

acquisition system, which records the temperatures in four 

different positions along the bed. The combustion air supply 

comes from the bottom of the boiler, in the opposite direction to 

the propagating flame front, controlled by a flow meter and a 

control valve in order to maintain a fixed flow during the 

combustion test. The experimental tests were carried out with 

well-dried sludge at a temperature of 105°C for 24 hours as fuel 

with three normal air flow rates (1.5, 3 and 5 Nm3/h). The results 

obtained showed the influence of this parameter on the 

temperature profiles which reaches important values (993°C for 

1.5 m3/h, 1126°C for 3 m3/h, and 1137°C for 5 m3/h) and were 

compared to other biomass results in the literature. The average 

bed center temperature, ignition front velocity, ignition mass rate, 

and conversion layer thickness were also analyzed. 

 

Figure: Temperature profiles for thermocouple T2 and a 

picture of the ignition front at time 8000 s 
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Abstract 
Over the past few years, the rise of ideas such as circular 

economy, sustainable development, industrial ecology, and green 

chemistry has been accompanied by advancements in the field of 

materials. Within this realm, there has been notable progress in 

the development of fully biodegradable polymer composites. 

These composites offer the advantages of being both high-

performance and cost-effective, while also aligning with 

environmental and regulatory standards for recycling. The 

formulation and elaboration of hybrid bio-capsules has paved the 

way for advanced applications such as food, nutraceutical, 

pharmaceutical, and agriculture industries. Continued research in 

the field holds promise for the development of innovative bio-

capsule designs, enhanced biocompatibility, and improved 

control over encapsulation and release processes. The present 

work serves to elaborate of simple alginate and hybrid 

alginate@clay capsules using the ionotropic gelation method. 

The resulting hybrid alginate@clay capsules were characterized 

using different complimentary analysis. The effect of clay type 

and content on the mechanical properties of the hybrid capsules, 

namely the elastic modulus and nominal rupture stress of the 

prepared alginate-based hybrid capsules were investigated. 

However, the effect of compression speed on the elasticity and 

the resistance at the rupture of elaborated capsules were 

examined. Besides, this study aims to employ a theoretical model 

based on the Boltzmann superposition principle to effectively 

model the experimental results. 

Key words: Hybrid capsules, Clay, Ionotropic gelation, 

Biodegradable materials, Mechanical properties. 

Figures: Variation of elastic modulus "E" and nominal 

rupture stress "σ*" versus sodium montmorillonite 
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Abstract 
 

This work focused on the preparation of a new chelating 

support based on acrylic fiber waste AFW with conversion of 

nitrile groups into iminodiacetic groups by chemical reaction. We 

tested the capability of the transformed fiber in removing high 

metals and organic persistent dyes. We studied the influence of 

some key parameters such as: pH, Temperature, chelation agent 

concentration and time duration of the reaction on the conversion 

rate of nitrile groups.  We elaborated the experimental design 

involving these parameters and made an optimization of 

operational conditions.  

The results proved the success of the functionalization 

reaction; the nitrile groups have been transformed into 

Iminodiacetic groups.  The optimal conversion rate of nitrile 

groups was approximately 81.4%, furthermore the temperature 

reaction and duration time influenced the conversion rate of 

nitrile groups.  As a result, the optimal values were 70°C, and 90 

min, moreover the characterization showed thermal stability and 

a high mechanical strength in the functional fiber. Experiments 

conditions reveal that the modification reaction happened in 

smooth medium and doesn’t cost much.  

The structural characterization, thermal properties were 

evaluated by using Fourier transform infrared spectroscopy FTIR, 

scanning electron microscopic SEM and TGA analysis; The 

mechanical properties of the adsorbent have also been 

investigated for the functional fiber elaborated. 

Acknowledgement are addressed to the funders of APRD 
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Abstract 
Food security is becoming a critical issue because of the 

continuous growth of the world’s population and will be a very 

challenging problem to face in the upcoming years. To address 

this issue, nearly 70% increase of agricultural production will be 

necessary by 2050. Unfortunately, urbanization, low soil fertility, 

and other constraints are known to limit the cultivated area and 

reduce global agricultural production. For this reason, the use of 

conventional fertilizers is becoming more essential. However, the 

use of fertilizers still suffers from the fast dissolution of nutrients, 

which has a negative impact on the environment, especially on 

the groundwater resources via a leaching process. One of the main 

solutions deployed is the coating of fertilizer using polymers as 

coating materials, in order to delay the fast release of nutrients. In 

This way, we have prepared Polymethyl methacrylate-g-

carboxymethylcellulose via in-situ free radical polymerization 

using potassium persulfate (KPS) as an initiator. The prepared 

copolymers (PMMA-g-CMC) were fully characterized using 

Transform Infrared Spectroscopy (FTIR), Thermogravimetric 

analysis (TGA), Differential Scanning Calorimetry (DSC), 

Dynamic light scattering (DLS), X-Ray diffraction (XRD), 

Brunauer Emmett Teller (BET), size exclusion chromatography 

(SEC). Scanning electron microscopy (SEM) and mechanical 

tensile testing. Next, the prepared copolymer was used as a 

coating material to prepare slow-release fertilizers (SRF). 

 

 

Figure: Cumulative release of Nitrogen (NH4 +) in water from 

coated (prepared PMMA-g-CMC and neat PMMA) and 

uncoated Diammonium phosphate (DAP) fertilizer 
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Abstract 
The characterization of materials used in civil engineering and 

geotechnical is the most crucial step in judging the suitability of 

the material under investigation. However, the use of indirect 

tests can reduce the time of investigation; P-wave velocity and 

Schmidt hardness are non-destructive tests, which have been used 

for many years in civil engineering and geotechnical as tests for 

rapid evaluation of mechanical properties especially of rocks and 

concrete, due to their speed, ease and non-destructive character. 

The present paper examined for the first time in Morocco the 

correlation between P-wave velocity and Schmidt hardness with 

unconfined compressive strength of Taza marl-limestone by 

empirical equations. In addition, we compared the accuracy of P-

wave velocity and rebound hardness for estimating the 

mechanical properties of rocks.  

For this purpose, 78 types of marl-limestone were taken from 

different sites and tested in the laboratory. The tests included 

determination of P-wave velocity and Schmidt rebound index, 

and unconfined compressive strength. Using data analysis and 

statistical approaches, empirical equations were developed to 

estimate mechanical properties from P-wave velocity and 

Schmidt hardness. Moreover, the results show that the P-wave 

velocity seems to be more reliable than the Schmidt hardness for 

estimating mechanical properties. Consequently, we propose 

empirical equations to determine the unconfined compressive 

strength of marlstone based on non-destructive testing.  

 

Keywords: marl-limestone, P-wave velocity, Schmidt 

rebound hardness, unconfined compressive strength, 

geotechnical test. 

 

 

Figures 

 

   

 

  

Biography 

 
 

 

I am currently an engineer within the Public Laboratory of tests and study - the Regional Technical Center of Fez-Meknes. I am graduated from the 

national school of mineral industry Rabat as a geotechnical engineer and I am conducting my thesis within the Intelligent Systems, Georesources and 

Renewable Energies laboratory. Indeed, my research is focused on the physical-mechanical characterization of malrs-limestone of Taza and their reuse 

in the field of civil engineering. 

 

Email: mohammad.ettayeb@usmba.ac.ma  / mohamed.ettayeb@gmail.com 

 

  

mailto:mohammad.ettayeb@usmba.ac.ma
mailto:mohamed.ettayeb@gmail.com


6th Edition of the International Conference on Materials & Environmental Science ICMES-2023 & Exhibition for Science 

“Health, Sustainability, & Resiliency Through Research & Innovation”   

June 7-11, 2023, Hôtel Oasis Atlantico Saidia Palace & Blue Pearl, Saïdia, Morocco  

 

ICMES 2023 138 

 

Effect of Aluminum Sawdust Waste on the Technological Properties of Unfired Clay 

Bricks as a Construction Material 

Aziz El-yahyaoui 1, Imad Manssouri 1, Taj Eddine Manssouri2, Hassane Sahbi3, Houssame Limami4 

1 Laboratory of Mechanics, Mechatronics and Command Team of Electrical Energy, Maintenance and Innovation, ENSAM-MEKNES, Moulay Ismail 

University. 
2 Regional Center for Education and Training Professions Fez-Meknes. 
3 Moulay Ismail University, Presidency, Marjane 2, BP: 298, Meknes 50500, Morocco. 
4 Laboratory of Sustainable Energy Materials, Al Akhawayn University, Ifrane 53000, Morocco. 

 

 

Abstract 

With the aim of obtaining construction bricks with improved 

properties, this paper provides a design of unfired clay bricks 

based on extracted clay from Oulad Azam village in the region of 

Taounate in Morocco and additive of Aluminum sawdust. The 

main objective is to study the influence of Aluminum sawdust 

dosage on the physical and mechanical properties of unfired 

bricks. First, X-ray diffraction analysis according to standard NF 

EN 13925-1 on a sample of powdered clay showed that the clay 

studied is of the Illite type with non-swelling characteristics. 

Aluminum sawdust additive was incorporated in the form of 

powder of sizes ranging from zero to one millimeter produced by 

grinding and sieving, considering a variation of the percentage by 

weight of the additive (0%; 1%; 2%; 4%; 6%; 8%; 10%; 15% & 

20%). The measurements of the bulk density according to NM 

EN 772-16 showed that the bricks obtained are light since their 

bulk density does not reach 2.75 g/cm3 as the limit value 

prescribed by the aforementioned standard. The results of the 

compressive strength according to NM EN 772-1 showed a 

noticeable decrease as the percentage by weight of the additive 

exceeds 1%, which is explaining by the fact that the dosage of 1% 

provides a better consistency between the layers of clay, prevent 

deformation of the brick, causes homogeneity and uniforms 

distribution within the clay brick. On the contrary, the 

measurements of flexural strength according to NM EN 772-2 

showed a notable decrease in bricks resistance following a direct 

increase in the dosage of Aluminum sawdust additives. 

According to the German DIN 18945(2013-08) standard  
the bricks obtained have a good use in the field of earth 

construction. Hence, a positive impact on the local socio-

economy and ecology of the region is envisioned thanks to the 

valorization of its natural resources. 

Figures: Physical and mechanical properties of unfired clay 

bricks samples with aluminum sawdust additives 
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Abstract 
UV degradation of greenhouse films is a common occurrence 

that can shorten their lifespan and affect crop growth. UV 

stabilizers are frequently added to films during production to 

reduce the effects of UV degradation. The purpose of this paper 

is to investigate the results of the accelerated and ultra-accelerated 

artificial aging of 6 types of greenhouse films, the samples were 

exposed in an artificial mercury vapor lamps aging cell. The aging 

of the films was followed by various physicochemical 

characterization techniques, including FTIR infrared 

spectroscopy, UV-Visible Spectrometry and tensile strength. The 

results revealed that the composition of the polymer, the nature 

and amount of the antioxidant, the UV opacity of the film are key 

factors for the photostability of greenhouse films.  

 

 

  

 

Figure: General figure of the process. 
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Abstract 
 

The synthesis, characterization and in-vitro α-amylase 

inhibition of a new pyrazole-tetrazole compounds were achieved. 

Their structures are identified by several technique including 

NMR, FTIR spectroscopies and mass spectrometry. Also, their 

in-vitro α-amylase inhibition was examined by 

spectrophotometric methods. the compounds possess an interest 

activity, especially the molecule entitled 2-(1-((5-methyl-1H-

pyrazol-3-yl) methyl)-1H-tetrazol-5-yl) pyridine 4 which was 

found to be extremely potent compared to the used positive 

controls. The obtained results are also supported by DFT 

calculation and molecular docking study. On the other hand, the 

results obtained from compound 4 are sufficient to make it a good 

drug candidate to treat Type 2 diabetes. 

 

Figure 
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Abstract 
In this paper, we studied the ceramic composite WC/Al2O3 

with three concentrations of tungsten carbide (WC). The aim 

is to study the effect of WC content on the dielectric and 

microwave absorption properties of this composite by 

simulation in the frequency range from 8.2 to 12.4 GHz. The 

results obtained show that the complex permittivity increases 

with increasing WC content and decreases with increasing 

frequency in the X-band. When the WC content increases up 

to 40 vol%, the composite exhibits the optimum microwave 

absorption property with RL bandwidth less than -10 dB is 1.72 

GHz, and it is obtained in the frequency range from 9.4 GHz 

to 10.5 GHz and the minimum reflection loss is -26.36 dB at 

11.5 GHz. This indicates that the studied composites may be 

potential candidates for microwave absorption.  

Table 1. Comparison between the microwave absorption properties for the three WC contents of the composite studied. 

 

Figure 1. The real part of complex permittivity of WC/Al2O3 

ceramic composite with different WC contents in the X band 

 
Figure 2. The imaginary part of complex permittivity of 

WC/Al2O3 ceramic composite with different WC contents in 

the X band 

 

Figure 3. Reflection loss (RL) of WC/Al2O3 composite with 

different WC contents in the X-band. 

 
 

 

 

 

Recent Publications  
1. Liu Y., Su X., He X., et al., J. Mater. Sci. Mater. Electron. 30(2019) 2630–2637. 

2. Ouhassan Y., Bri S., boubakraoui M.C.E., et al. , FME Trans. 48(4) (2020) 908-

913. 

3. Shao T., Ma H., Feng M., Wang J., Yan M.., Wang JF., Zhao S and Qu S ., J. 

Alloys. Compd. 818 (2020). 

4. Zhou L., Huang J., Wang X., et al., J. Alloys. Compd. 774(2019) 813-819. 

5. Wang Y., Lou F., Zhou W., et al., J. Electron. Mater. 46(8) (2017) 5225-5231. 

  

minRL (dB) 
mf  (GHz) of  RL min 

Bandwidth for 

 RL<-10dB 

Bandwidth for  

RL<-20dB 

Al2O3-20%WC -1.46  10.62 ------ ----- 

Al2O3-30%WC -26.36  11.2 10.44 GHz at 11.94 GHz 
(1.5 GHz) 

10.88 GHz at 11.5 GHz 
(0.62 GHz) 

Al2O3-40%WC -37.15  10.52  10.10GHz at 11.02 GHz 

(0.92GHz) 

10.32 GHz at 10.74 GHz 

(0.42GHz) 
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Abstract 

In this work, we study the propagation and localization of 

electromagnetic waves in a semi-infinite and infinite superlattice 

made out of graphene/dielectric bilayers [1-2]. Our goal is to 

show 

The possibility of existence of band gaps in an infinite 

superlattice even though the weak thickness of the graphene 

layer. 

The possibility of existence of surface modes in a semi-

infinite superlattice terminated by a thin cap layer by analogy 

with the surface modes already obtained in one dimensional 

superconducting photonic crystal [3]. The cap layer can be either 

dielectric or graphene. These modes fall below the light line of 

vacuum and inside the superlattice band gaps. An analysis of the 

electric and magnetic fields of these modes allowed us to study 

the spatial localization of these modes in the system.  
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Abstract 

Bound states in the continuum (BICs) attract much interest in 

recent works in wave physics [1-5]. (BICs) are resonances with 

zero width (infinite lifetime) without any leakage into the 

surrounding media. Due to their infinite quality (Q) factor, BICs 

are used in a wide range of applications such as light-matter 

interactions, biological sensing, and optical communications. The 

goal of this work is to show the possibility of existence of Fabry-

Perot (FP) BICs in a simple mesoscopic structure made of one 

symmetric loop of length 2d1 connected to two resonators of 

lengths d2 in presence of a magnetic flux  (Aharonov-Bohm 

effect) (Figure 1). We demonstrate that the FP-BICs can be 

induced by the mesoscopic structure and we have shown 

analytically the conditions that should be satisfied by the lengths 

d1 and d2 in order to obtain such BICs. These BICs are 

independent on the magnetic flux. When deviating from the BIC 

position, the latter transforms to a Fano resonance, its width 

depends on the magnetic flux. 

 

 

 

 

Figure 1: Schematic representation of the symmetric loop of 

length 2d1 connected to two resonators of lengths d2 in 

presence of a magnetic flux . I, R and T design the incident, 

reflected and transmitted waves. 
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Abstract 

Benefiting from waste heat to reduce the need for heat in 

industrial processes requires an efficient, secure and less 

expensive Thermal Energy Storage (TES) system. The packed 

bed system can reduce the infrastructure investment costs for 

thermal storage, compared to the two-tank molten salt system, 

and also contribute on the valorization of low-cost materials such 

as rocks, sand and industrial wastes or by-products (asbestos, 

demolition waste, steel slag, coal ashes...).  

Solid wastes from the coal-fired power plant industry and 

electric steel mills show a great potential as thermal storage 

materials. The objective of this work is to validate this finding 

through an experimental laboratory study and also examine the 

application of these materials for TES up to 500 °C. This study 

concerns the structural and thermal characterization of locally 

available solid by-products obtained from the local coal-fired 

power plant and steel industry, namely coal fly ash and electric 

furnace steel slag, respectively. After the analysis of the 

characterization results, these industrial waste materials in their 

raw or shaped form will be experimentally tested and validated 

on a laboratory-scale prototype of 150 kWh.  

 

 

 

 

  

 

Figure: 1. Valorization process of industrial by-products for 

thermal energy storage. 
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Abstract 
 

Lately, nanoscale multilayered structures designs have 

attracted a great deal of interest due to their interesting properties 

in terms of the highly localized acoustic or optical modes they 

support1,2. Such systems have shown interesting optomechanical 

phenomena2,3, and could be harvested for sensing applications4.  

 

Motivated by this, we present in this communication a 

theoretical study about the interaction between surface acoustic 

waves (SAW) propagating at the surface of a multilayer nano-

structure and highly confined phonons within a single Au ridge, 

supported by the design on top. Specifically, the device consists 

in a glass substrate with a gold film placed near the top surface 

covered by a thin polymer material, over which the gold ridge is 

set. The latter contains a thin polymer layer lying at its middle 

plane. We show efficient interaction between SAW and the 

localized phonons in the ridge, which gives rise to dips in the 

transmission spectrum.  

The numerical investigations are performed based on the 

finite element method (FEM), using Comsol Multiphysics. In 

order to simulated the transmission, we employ a mechanical 

excitation line force on top at the left side of the ridge (Fig. 1(a)) 

and then register the transmission coefficient near the system 

output. The transmission coefficient is normalized with respect to 

the case where the ridge is not present.  

 

Fig. 1(a), shows a sketch of the system, while in Figs. 1(b), 

we give the corresponding transmission. One notes the excitation 

of three modes appearing as dips in the spectrum, at the 

frequencies, 𝑓1  ≈  0.231 𝐺𝐻𝑧  (mode M1), 𝑓2  ≈  0.518 𝐺𝐻𝑧 

(mode M2) and 𝑓3  ≈  0.604 𝐺𝐻𝑧  (mode M3). These modes 

correspond, according to their displacement field map 

distribution in Figs. 1(c)-4(e), to first order flexural, 

compressional and a higher order flexural mode, respectively.  

 

Figure: (a) Sketch of the design, made of a gold metal film of 

thickness eAu = 100nm lying underneath a polymer film of 

thickness epol = 50nm over which a gold ridge is set. The latter 

contains a thin polymer layer of thickness, epol, in the middle. 

The system is deposited on a SiO2 substrate. We set PMLs all 

around the structure to avoid spurious reflections. (b) 

Corresponding transmission coefficient, normalized with 

respect to that of a flat surface with no ridge. (c)-(e) 

Displacement field distribution in the geometry at the 

frequencies of the dips in (b), 𝒇𝟏  ≈  𝟎. 𝟐𝟑𝟏 𝑮𝑯𝒛 (mode M1), 

𝒇𝟐  ≈  𝟎. 𝟓𝟏𝟖 𝑮𝑯𝒛  (mode M2) and 𝒇𝟑  ≈  𝟎. 𝟔𝟎𝟒 𝑮𝑯𝒛  (mode 

M3).  
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Abstract 

Metal-organic frameworks (MOFs) are a new emerging type 

of materials, defined as crystalline micro/mesoporous hybrid 

materials composed of metal ions or metal clusters interconnected 

by organic linkers. These materials exhibit tunable functionalities 

and porosity as well as high surface areas and framework 

flexibility. These fascinating features promote MOFs as suitable 

materials for applications in gas storage, catalysis, and drug 

delivery, as well as adsorption and sensing [1]. In addition, 

scientists today are targeting the green and sustainable synthesis 

of these MOFs, taking into consideration the associated cost, as 

well as the environmental impacts of the precursors and the 

synthesis procedures [2]. Thus, our study aims to produce MOFs 

sustainably by using green organic and metallic precursors and 

reducing the reaction time and energy. The first study described 

the use of aluminum-based fumarate MOF (Al-Fum) for 

phosphate adsorption from water with a comparison with Al-

MOF-derived dicarboxylic acids (Al-BDC) and tricarboxylic acid 

(Al-BTC). The phosphate adsorption performance of the different 

synthesized Al-MOFs was evaluated with the help of different 

batch experiments related to the effect of adsorbent and adsorbate 

concentrations, contact time, pH and temperature. Interestingly, 

Al-Fum displayed the highest adsorption capacity (67,62 mg P/g) 

compared to Al-BDC (47,58 mg P/g) and Al-BTC (23,17 mg P/g) 

at RT [3]. The second work focused on the conversion of oxide 

into MOFs which is considered as an environmentally friendly 

way for the fabrication of MOFs. For the first time, we used 

ultrasound (US) and microwave (MW) for the conversion of zinc 

oxide into ZIF-8 in different solvent mixtures. The results 

revealed different morphologies and particle sizes in different 

synthesis conditions and solvents with higher conversion rate 

using US over MW. The synthesized MOFs demonstrated 

excellent phosphate adsorption capacity, thereby giving them the 

potential to be used as effective adsorbent materials for 

wastewater treatment [4]. 

 

Figure: Illustration of the green synthesis of ZIF-8 and Al-Fum 

for phosphate adsorption. 
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Abstract 
Fatty acids are commonly used in calcium-bearing minerals 

flotation. Their carboxylic groups engage with the mineral 

particles under physical/chemical interactions. Their hydrocarbon 

groups on the other hand interact with the gas phase. Ultimately, 

this process renders the mineral particles hydrophobic, isolated in 

a mineral lather, and separated from the other mineralization 

comprised in the processed ore. Fatty acids are usually used 

owing to their availability and low cost. They are often 

petroleum-based, synthesized following polluting processes. 

Conversely, bio-based fatty acids represent a safer and 

sustainable alternative. These are mainly derived from vegetable 

oils and regarded for their effectiveness, abundance, and eco-

friendliness. In the present study, two vegetable oils were 

investigated on their eligibility as unconventional resources of 

fatty acid collectors. Castor and mustard oils are the subject for 

this study in view of their fatty acid profiles as they comprise high 

ricinoleic and erucic acid contents respectively. Accordingly, the 

oils were characterized then saponified. The reaction products 

were characterized using FTIR, and critical micellar 

concentration determination. The two bio-based collectors were 

tested in a sedimentary phosphate ore system. This ore contains 

calcite and dolomite as gangue minerals and apatite as the 

valuable one. The selectivity of the bio-based collectors towards 

each mineral surface was assessed trough fundamental studies. 

These include zeta potential, surface characterization and 

wettability assessments. Intense peaks characterizing fatty acid 

alkyl chains and calcium-carboxylate formation were recorded by 

FTIR analyses. Additionally, important contact angle increases 

were observed during the wettability assessment. Ultimately, 

results underlined the affinity of the castor and mustard oil 

collectors towards carbonate (calcite and dolomite) and apatite 

respectively. Moreover, Flotation tests conducted on a phosphate 

ore have further proved the eligibility of the castor soap as a 

selective calcite and dolomite collector (SE and SI of 66.29 % and 

14.18 respectively). 

Figure 
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Abstract  
Energy harvesting is the process of acquiring the energy 

surrounding a system and converting it into electrical energy that 

can be utilized. In recent years, research around this field has 

grown considerably owing to the advanced developments in 

wireless technology and low-power electronics, such as 

microelectromechanical systems. Evidently, energy is all around 

us, and the energy conductor is the most important component of 

energy collection. Using piezoelectric materials with high 

mechanical vibration energy conversion capability has sparked a 

great deal of interest and much research has gone into developing 

simple and efficient devices using these materials. Piezoceramics 

and piezopolymers are two types of representative piezoelectric 

materials. Accordingly, the focus of this study is on the nucleation 

of the β-phase of piezoelectric polymer poly (vinylidene fluoride) 

(PVDF) by incorporating rare earth element lanthanum (La) 

doped spinel cobalt ferrite synthesized through co-precipitation 

method, leading in this way to the preparation of piezoelectric 

nanocomposites films (PVDF/CoLa0.2Fe1.8O4) with polar β-phase 

formation making use of solvent casting technique. Different 

characterization techniques are used to characterize the 

physicochemical properties of nanoparticles as well as the 

nanocomposite. Finally, in this work, we want to study the effect 

of nanoparticle loading on the increase of the piezoelectric β-

phase content and how this material can be used for current and 

future power generation applications. 

Keywords: Energy harvesting, polyvinylidene fluoride 

(PVDF), Ceramics, nanocomposite, piezoelectricity. 
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Abstract 
The search for new materials with unique physical and 

chemical properties is a major challenge for industries today, 

across various fields such as nanotechnology, biomaterials, and 

electronic, optical, and thermoelectric systems. Anti-perovskite 

structures have garnered significant interest in the past two 

decades due to their unique electronic and optical properties. 

Recently, anti-perovskite compounds based on nitrides have 

become a subject of significant theoretical and experimental 

research. 

In this study, we investigate the electronic, elastic, optical, and 

thermoelectric properties of Sr3MN (M = P and As) anti-

perovskite using density functional theory implemented in the 

Quantum Espresso code, employing the standard GGA-PBE 

approximation for the exchange-correlation energy description. 

This research is important because the development of new 

materials with unique properties can lead to significant 

advancements in various fields and applications. Our findings 

indicate that the chosen Sr3MN compounds possess optimal 

lattice values of 5.07Å, 5.11Å, respectively. These compounds 

exhibit direct band gaps at the Г point, which refers to the direct 

transition of an electron from the valence band to the conduction 

band at a specific point in the Brillouin zone, with values of 

0.56 𝑒𝑉 , 0.40 𝑒𝑉 respectively. Furthermore, we investigate the 

chemical stability of the compounds by calculating their 

formation energies, which indicates their potential for 

experimental synthesis. The elastic constants of the compounds 

follow stability criteria, and their optical properties show high 

light absorption and low reflectivity in the ultraviolet light 

spectrum, demonstrating their potential for various applications 

such as solar cells and optoelectronics. 

Moreover, using the BoltzTraP code, we predict the influence 

of temperature on the thermoelectric parameters of the 

compounds. We found that the thermoelectric properties of the 

compounds exhibit interesting temperature-dependent behavior. 

Our comprehensive analysis of the properties of anti-perovskite 

Sr3MN compounds can have important implications for their 

practical applications in various fields. 

Figure: The calculated absorption coefficient (a), and 

reflectivity (b) of Sr3MN (P and As)  
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Abstract 

Cylindrical quantum wires based on GaAs/AlGaAs/GaAs 

core-shell semiconductors, also known as core-shell nanowires, 

are three-layer semiconductor nanostructures that exhibit 

interesting electronic properties. In this review, we explore in 

detail the electronic band structure and electronic transmission in 

these core-shell nanowires using the Green's function formalism, 

an advanced theoretical approach for describing quantum 

electronic properties. We discuss the electronic properties, 

including energy levels, quantum confinement effects, and 

transport properties, that are influenced by the core-shell 

structure. We use the Green's function formalism to characterize 

the electronic states in these nanostructures. We also highlight the 

potential applications of GaAs/AlGaAs/GaAs core-shell 

nanowires in fields such as electronics, optoelectronics and 

photonics. The results show that the electronic energy levels in a 

core/shell CQWRs shift to high energies when the radius is very 

small, due to the geometrical confinement. In addition, when the 

barrier concentration increases, the electronic energy levels shift 

in the top of energy. This review aims to provide a comprehensive 

overview of the electronic states in GaAs/AlGaAs/GaAs core-

shell nanowires, highlighting their potential for future 

applications in nanoelectronics.  

Keywords: Core-shell, Nanowires, Electronic properties, 

Cylindrical Quantum Wire, Electronic states, Green Function. 
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Abstract 
In this work, we studied the effect of the secondary electron 

emission coefficient on the discharge characteristics plasma, such 

as electron density, electric field, electron temperature and 

ionization rate. The results obtained showed a significant increase 

of the electron density and a decrease of the sheath thickness 

when the number of secondary electrons increases. In addition, 

the electron temperature increased only in the sheath regions, and 

remained constant in the central region of the plasma. These 

results also showed the appearance of the ionization rate in each 

sheath as the secondary electron emission increases, indicating 

that the discharge may be sustained by secondary electrons as 

well. 

Figure: Plasma discharge in ICP Reactor 
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Abstract 
 Soft magnetic ferrites, in general, possess useful properties 

such as a significant saturation magnetization, a high electrical 

resistivity, low electrical losses, and mechanical hardness, making 

them an appealing class of magnetic materials appropriate for a 

wide range of uses. Nevertheless, their low corrosion resistance 

and their higher energy consumption during the processing, 

makes them susceptible to degradation of the magnetic properties. 

One possible solution is the development of innovative polymeric 

composite magnetic materials. This composite material is a 

composition of particles with magnetic properties incorporated 

into an extended polymer thermoplastic matrix to create an 

integrated functional system with additional magnetic properties. 

Which allows to these materials to be used in different 

applications such as automotive and aeronautics fields. In 

addition to their magnetic properties, their corrosion resistance, 

cost effective and their lower energy consummation during the 

processing, makes them the best substitute for current materials. 

In this sense and in order to obtain novel high-performance 

magnetic polymeric composite using injecting molding, NiFe2O4 

particles have been synthesized with two different methods and 

used as a filler in a polymeric matrix. X-ray Diffraction (XRD), 

Fourier Transform Infrared (FTIR), UV visible, Raman 

spectroscopy and Scanning Electron Microscopy (SEM) were 

used to study the structural and morphological characteristics of 

the magnetic particles as well as the composite materials, 

magnetic properties were investigated by using Vibrating Sample 

Magnetometer (VSM), and Thermogravimetric analysis (TGA) 

was used to examine thermal stabilities of magnetic composite 

materials. 

 Figure: schematization of Co-precipitation method, solid state 

rout and fabrication of composite materials 
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Abstract  
The use of phase change materials (PCMs) in building 

products is increasing due to their ability to store and release 

thermal energy during phase transitions such as melting and 

solidification by absorbing and releasing heat efficiently. Wood-

plastic composites (WPCs), on the other hand, are a combination 

of wood fibers and thermoplastic materials, commonly used in 

outdoor applications. This scientific paper investigates the 

potential of incorporating phase change materials (PCMs) into 

WPCs to improve their thermal properties. The incorporation of 

PCMs into WPCs could result in materials with enhanced thermal 

regulation and energy efficiency properties. In this study, 

different types of PCMs were evaluated for their compatibility 

with WPCs and their impact on thermal properties, resulting in 

the enhancement of their thermal regulation and energy efficiency 

while maintaining acceptable mechanical properties, especially 

when a high loading of PCM is used. This research opens up new 

possibilities for the development of novel and sustainable 

materials for outdoor applications. The optimal PCM loading for 

the WPCs is found to be around 10 wt%, with a uniform 

distribution of the PCM particles throughout the composite. 

These findings offer promising insights into the design and 

optimization of WPCs with improved thermal energy storage 

properties for sustainable building applications. 

 

 

 

 

 

 
 

 

Figure: WPCs incorporated with Phase Change Material 

(PCM)  
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Abstract 

Slow release fertlizers are mainly designed to enhance 

nutrients use efficiency and ensure a sustainable agriculture. In 

the attempt to develop a novel coated fertilizer with combined 

slow release and water retention properties; an eco-friendly 

coating material based on biodegradable polymers was 

developed.  

Lignin was initially extracted from Moroccan alfa plant and then 

modified using a simple and green process. The elaborated 

coating material was then characterized and applied onto Di-

ammonium Phosphate (DAP) water-soluble fertilizer in a rotating 

pan machine. Experimental results showed an improved 

morphology and hardness of DAP fertilizer granules after coating 

(up to 3 times) as well as a positive impact on the water retention 

capacity of the soil. Nutrients leaching (P and N) in soil was 

monitored for 100 days and substantial reduction of nutrients 

leaching up to 80 % was successfully achieved using coated DAP 

fertilizer. Furthermore, the gradual concentrations released were 

essential and high enough to stimulate the growth of wheat crop, 

including leaves evolution and roots architecture, in addition to 

the physiological parameters. 

Figure: Development of slow-release DAP fertilizer.
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Abstract 
To reduce materials’ cost, materials’ weight and simplify the 

manufacturing process of current soft magnetic components 

consisting of metallic soft magnetic particles, we suggested an 

approach is the preparation of high-performance magnetic 

polymeric composites based on soft magnetic ferrite particles 

with (high values of Curie’s temperatures, electrical resistivity, 

and magnetic saturation, and low values of coercivity, and 

remanent magnetization) as a filler and thermoplastic polymer as 

the matrix. To achieve these goals cobalt ferrite micro & 

nanoparticles (CoFe2O4) were synthesized by two different 

methods: solid-state reaction and coprecipitation method and 

used as a filler to prepare soft magnetic polymeric composites 

using the extrusion process. Structural morphological, optical, 

magnetic, thermal, and mechanical properties of all materials 

were investigated using different techniques (X-ray diffraction 

(XRD), Raman Spectroscopy, Fourier transform infrared 

spectroscopy (FT-IR), Scanning electron microscopy (SEM), 

Energy dispersive x-ray spectroscopy (EDS), Transmission 

electron microscopy (TEM), UV-Vis spectroscopy, 

Thermogravimetric analysis (TGA), Differential scanning 

calorimetry (DSC), and Tensile strength). (XRD), (FT-IR), and 

Raman spectroscopy confirms the successful synthesis of Co 

ferrites. The magnetic behavior of Co ferrite was investigated 

using Vibrating sample magnetometry (VSM). This paper opens 

the possibility that novel high-performance soft magnetic 

polymeric composites may be alternative candidates for the 

construction of magnetic components (inductors and 

transformers) with low-cost and lightweight properties for use in 

advanced applications such as electronic devices. 

 

 

Figure: Processing scheme to prepare magnetic polymeric 

micro- and nanocomposites. 
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Abstract 

The production of wind turbine blades requires the 

use of composite materials meeting specific requirements 

to cope with fatigue and aerodynamic constraints. 

Generally made of fiberglass and synthetic resins, the 

classic composites used in this manufacture have a 

harmful environmental impact due to their origins. 

Therefore, our research focuses on the use of innovative 

and sustainable composite biomaterials that promote 

recycling and preserve the environment. To achieve this 

objective, our study focused on numerical simulation to 

model the mechanical characteristics of composite 

materials commonly used in the manufacture of 

commercial wind turbine blades.  

 

 

Then, we conducted a comparative study with a new 

bio-composite material using the finite element method. 

The results of the evaluation of the mechanical properties 

obtained from these materials by this simulation showed 

that our bio-composite has similar or even better 

mechanical properties than the conventional composite 

materials used in the blades of commercial wind turbines. 

However, our bio-composite exhibits higher fracture 

toughness and lower density, making it a promising and 

sustainable bio-industrial alternative.  
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Abstract 

Therapeutic molecules are often sensitive to environmental 

conditions, such as humidity and light, which can alter their 

stability and effectiveness. Encapsulation of these molecules 

can improve their stability and lifespan, as well as their 

controlled release in the body. Starch-cellulose 

nanocomposites are promising materials for the encapsulation 

of therapeutic molecules due to their biocompatibility, 

biodegradability, and low cost. 

Our study aims to encapsulate therapeutic molecules in 

starch-cellulose nanocomposites and evaluate their stability 

and controlled release. 

We prepared starch-cellulose nanocomposites containing 

different amounts of montmorillonite clay by the precipitation-

deposition method. The therapeutic molecules were 

encapsulated in the nanocomposites by the complex 

coacervation method. The nanocomposites were characterized 

in terms of structure, morphology, and physicochemical 

properties. The stability of the encapsulated therapeutic 

molecules was evaluated based on their active compound 

content and controlled release profile. 

Our results suggest that starch-cellulose nanocomposites 

can be effectively used for the encapsulation of therapeutic 

molecules, offering improved stability and controlled release 

of the active compounds. The nanocomposites can be used for 

the production of prolonged-release drugs or to improve the 

efficacy of existing drugs. 

Keywords: Therapeutic molecules, Encapsulation, Starch-

cellulose nanocomposites and montmorillonite 
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Abstract 
Corrosion of mild steel in acidic media poses a significant 

challenge to various industrial processes. In this study, we 

investigated the corrosion inhibition properties of oxazole and 

isoxazole derivatives on mild steel in 1M HCl solution using 

various techniques such as infrared spectroscopy (IR), scanning 

electron microscopy (SEM), UV-Vis spectroscopy, 

electrochemical impedance spectroscopy (EIS), and polarization 

studies. Our results show that the oxazole and isoxazole 

derivatives effectively inhibit the corrosion of mild steel in the 

acidic medium. The SEM analysis revealed that the derivatives 

form a protective film on the mild steel surface, which prevents 

further corrosion. The UV-Vis spectroscopy studies also showed 

the formation of a protective film on the mild steel surface. The 

EIS and polarization studies indicated that the derivatives 

significantly increase the resistance to charge transfer and 

decrease the anodic and cathodic current densities, respectively. 

Overall, our findings demonstrate that the oxazole and isoxazole 

derivatives are effective inhibitors for the corrosion of mild steel 

in 1M HCl solution, and the inhibition mechanism is attributed to 

the formation of a protective film on the mild steel surface. These 

results suggest that these derivatives can be potentially used as 

corrosion inhibitors in various industrial applications. 
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Abstract 

The present study aimed to characterize the purified and 

hydrophobic modified diatomaceous earth (DE) and investigate 

their adsorption efficiency towards a cationic dye, methylene blue 

(MB). The DE was purified and modified using 

hexadecyltrimethylammonium bromide (HDTMA-Br) and cetyl 

pyridinium chloride (CPC). The characterization of the DE was 

performed using different techniques, including scanning electron 

microscopy (SEM), energy-dispersive X-ray spectroscopy 

(EDX), Fourier transforms infrared spectroscopy (FTIR), and X-

ray diffraction (XRD). The adsorption process was carried out by 

varying the initial dye concentration, contact time, and pH. The 

results showed that the modified DE had a higher adsorption 

capacity than the purified DE due to the hydrophobic nature of the 

HDTMA-Br. The maximum adsorption capacity was found to be 

277.8 mg/g for the modified DE and 192.3 mg/g for the purified 

DE. The adsorption kinetics followed a pseudo-second-order 

model, while the isotherm data fitted well to the Langmuir model. 

The pH of the solution was found to play a crucial role in the 

adsorption process, with the optimum pH being 8. The study 

concluded that the modified DE could be a promising adsorbent 

for the removal of cationic dyes from wastewater. 

 Figure 
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Abstract 

Currently the needs in terms of repair and reinforcement of 

works are very important. The reinforcement of Civil 

Engineering structures aims to repair or bring existing works 

into conformity either for reasons of loss of initial properties or 

for reasons of refurbishment level linked to new standards or 

new uses. One of the methods which has met with great success 

in the field of upgrading reinforced concrete structures is 

exterior bonding using composite materials. 

This article summarizes all the fibers that are used as a means 

of reinforcing reinforced concrete elements while comparing 

them from a technical, environmental and economic point of 

view.  

Keywords: composite material, concrete, reinforcement, FRP
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Abstract 
In this work, we are interested to study the effect of three 

heterocyclic organic compounds derived from quinoxaline namely 

6-methyl-2,3-diphenylquinoxaline (Q-CH3), 6-nitro-2,3-

diphenylquinoxaline (Q-NO2) and 2,3-diphenylquinoxaline (Q-H) 

on the corrosion inhibition of mild steel in acidic medium 1 M 

HCl. This study was performed using chemical, weight loss, 

electrochemical, scanning electron microscope (SEM), Energy 

dispersive X-ray analysis (EDAX), UV–Visible spectra and 

computational techniques. The obtained results indicate that Q-

CH3, Q-NO2 and Q-H act as excellent inhibitors for mild steel in 1 

M HCl and displayed anodic type inhibition. The maximum 

inhibition efficiencies (based on electrochemical results) were 

obtained 90.2%, 87.6% and 92.4% for Q-CH3, Q-NO2 and Q-H, 

respectively. Quinoxaline derivatives retard corrosion at room 

temperatures and show high inhibition efficiency at higher 

temperatures. The quinoxaline derivative adsorption onto the mild 

steel surface follows the Langmuir adsorption model. 

 

 

 

Figure  
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Abstract 
Bismuth-borate glasses are the considerable interest, as they 

have several application in different fields such as medicine, 

optics, electronics, corrosion inhibition,... [1-3]. 

The objective of our work is the synthesis and characterization 

of new glass for the protection of copper against corrosion in 

sulfuric acid  (H2SO4 0.5 M).These elaborate glasses have been 

characterized and confirmed by Fourier transform infrared 

spectroscopy (FTIR), X-ray diffraction (XRD) and differential 

scanning calorimeter (DSC).Then, the corrosion inhibition was 

investigated by different electrochemical techniques namely 

polarization potentiodynamique (PDP) and electrochemical 

impedance spectroscopy (EIS). Results obtained by PDP and EIS 

show that the inhibition efficiencies reaches maximum values 

around 90% at optimal concentration (10-3).The charge transfer 

resistance increases with increasing concentration and the double 

layer capacitance decreases.Scanning electron microscope (SEM) 

results show that the steel surface is protected by the formation of 

protective layer.

 

Figure: 
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Abstract 
Corrosion inhibition effect of L-Serine, and L-Tyrosine on 

carbon steel corrosion in 1M HCl solution was studied by using 

weight loss, electrochemical polarization and electrochemical 

impedance spectroscopy (EIS) techniques. The experimental 

results showed that the inhibitory efficiency of the aminoacids 

improves with the increase of concentration to reach the 

maximum value of 90% for L-Tyrosine, and 88% for L-Serine for 

a concentration of 10-3M, which translates that the surface 

covered by the inhibitor increases with the concentration. The 

effect of temperature on the corrosion rate was investigated and 

some thermodynamic parameters were calculated. Polarization 

studies show that two studied inhibitors control the anodic as well 

as cathodic reactions and act as mixed type in nature. The results 

show that L-Serine and L-Tyrosine are good inhibitors, and the 

adsorption of each inhibitor on carbon steel surface obeys a better 

fit of the Langmuir isotherm through mixed adsorption 

(physisorption as well as chemisorption) process. In addition, the 

quantum approach based on density functional theory (DFT), 

monte Carlo (MC) and molecular dynamics (MD) simulations 

was confirmed the reactivity of the studied compound towards the 

corrosion process. 
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Abstract 
The two novel heterocyclic quinoline derivatives, 5-

(methoxymethyl)-2-methylquinolin-8-ol (QO) and 5-((2-

hydroxyethoxy)methyl)-2-methylquinolin-8-ol (QOOH) are 

examined in this work for their ability to adsorb against the 

corrosion of mild steel (MS) in a molar hydrochloric acid (HCl) 

media.After the synthesis of these two compounds, we proceeded 

some analytical methods such as: The nuclear magnetic resonance 

of the proton and the carbon (NMR 13C and NMR 
1H).Potentiodynamic polarization (PDP), Electrochemical 

frequency modification (EFM), and impedance spectroscopy 

(EIS) were the methods used in the experimental examination. 

The results showed that QO and QOOH's concentration-

dependent inhibitory effectiveness rises. Both inhibitors exhibit 

mixed type behavior, according to the findings of polarization. 

Following that order was QO's and QOOH's inhibitory 

efficiencies 93.20% (QO)> 88.84% (QOOH). The Langmuir 

adsorption model is used in the adsorption process of these two 

chemicals. A barrier layer encasing the MS was shown to exist by 

SEM, energy dispersive X-ray analysis, atomic force 

microscopy(AFM), contact angle, and XPS were all used in the 

examination of the surface characterization. The DFT findings 

indicate that the greatest interactions with the iron surface are 

made by inhibitors with electron-accepting capabilities. 

 Figure 
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Abstract                                                                 

C-N junctional tetrazole and bi-pyrazole motif ligands can 

easily form various types of coordination frameworks, which 

have attracted interest due to their diverse architectures and 

topologies, as well as their broad potential applications in 

molecular magnetism, medicinal chemistry, photoluminescence, 

and catalysis [1,2]. A series of new tetrazole and C,N-bipyrazole 

ligands, 2-(3,5,5'-trimethyl-1'H-[1,3'-bipyrazol]-1'- yl)acetonitrile 

(L1) and 1'-((1H-tetrazol-5-yl)methyl)-3,5,5'- trimethyl-1'H-1,3'-

bipyrazole (L2), were prepared and identified by different 

spectroscopic methods, including 1H-NMR, 13C-NMR, FT-IR 

and HRMS. The reaction of the two new ligands (L1) and (L2) with 

several metals, Ni(II), Cu(II), Co(II) and Cd(II) lead to the 

formation of a new group of mononuclear coordination 

complexes, namely: [Ni(L1)3](ClO4)2 (1), Cd(L1)2Cl2 (2),  

[Cu(L2)2]ClO4  (3), [Cu(L2)2] (4) and [Co2(L2)2Cl3] (5). These 

different coordination complexes were characterized by single 

crystal X-ray diffraction and show diverse structures due to the 

nature of the metal ion and the structural features of the organic 

ligands as well as the counter anion [3].  

The main goal was to use model complexes to realize the 

simultaneous synthesis of a new hybrid material based on silica 

M1,     whose surface was decorated with the ligand L2, which was 

prepared and identified using standard methods of solid state 

material characterization: FT-IR, elemental analysis, HRMS, 

TGA, solid state NMR, BET and SEM. We aim to assess the 

efficiency    and contribution of our hybrid material for the removal 

of heavy metals from real water solutions. 
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Abstract 
Spin crossover (SCO) compounds have been studied 

extensively over the last few decades for potential applications in 

high-density information storage devices, quantum computers 

and spintronics [1]. In this work, a new mononuclear Fe(III) 

complex, [Fe(3,2,3-sal2tet)]psca, based on hexadentate Schiff-

based ligand, 3,2,3-sal2tet = N, N’, N’’, N’’’-1,5,8,12-

tetraazadodecane-bis(salicylaldiminato), and psca = p-

sulfocinnamic acid) was prepared by subcomponent self-

assembly method. Single crystal X-ray diffraction and 57Fe 

Mössbauer spectroscopy indicate that the Fe(III) complex is in a 

low-spin (LS) state configuration at both 100 K and room 

temperature. However, due to the ligand field strength being 

directly affected by the length of the methylene chain in the 

ligand, it is anticipated to obtain Fe(III) SCO complexes by 

changing the number of methylene chains in the ligands [2]. We 

have, in addition, developed a new synthetic route to obtain 

[Fe(H2O)6](psca)2·2H2O was used to obtain other metal salts, e.g. 

[Mn(H2O)4(psca)2]∙2H2O. The [Mn(3,2,3-sal2tet)]psca was also 

prepared. AD-LISC effect [3] is anticipated, given that our psca 

anion undergoes [2+2] photodimerization at room temperature 

under UV light irradiation [4].  

 

Figure:  Schematic representation of the formation of [M(3,2,3-

sal2tet)]psca complexes. 
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Abstract 
A novel polyaniline@Oak acorn (PANI@OA) biocomposite 

was synthesized via a facile in situ chemical polymerization 

method. The as-synthesized adsorbent was characterized using 

various analytical techniques such as Fourier transform infrared 

spectroscopy (FTIR), X-ray energy dispersive spectroscopy 

(EDS), and scanning electron microscopy (SEM). A batch 

adsorption system was applied to investigate the as-synthesized 

adsorbent ability to remove Orange G (OG) textile dye from 

aqueous solutions. Obtained results revealed that the adsorption 

process was strongly dependent upon the physicochemical 

parameters. The adsorption of OG dye onto PANI@OA was 

better described by the pseudo-second-order-kinetic model and 

followed the Freundlich isotherm model. The maximum uptake 

was 254.68 mg.g−1 for OG dye. We further evaluated that 

PANI@OA biocomposite could be regenerated easily with 

NaOH solution and efficiently reused for OG dye removal from 

aqueous media. Thus, these results indicated the potential 

practical application of PANI@OA biocomposite for wastewater 

treatment. 

 

Keywords Adsorption. Isotherm. Kinetics. Orange G dye. 
Polyaniline. Biocomposite. Regeneration
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Abstract 
The Mycota is a versatile kingdom harboring species of the 

utmost potential, resistance, and adaptative fitness across the Tree 

of Life. The fungal cell unit is organized into filaments, 

agglomerated into hyphae, in a nested and wired network where 

polarized growth takes on for each species to search and thrive on 

its nutrients. Recently, the use of fungi in materials production has 

emerged from borderline advancements in biotechnology and 

materials engineering, giving birth to high-value applications in 

society, industry, and design. Mycelium-based materials are 

materials produced mainly using pure mycelium or combining a 

reinforcement block of agriwaste biomass cemented with a matrix 

of fungal network to form a biocomposite where the fungal cell 

constituents (chitin, glucans, proteins) are the linking glue. Even 

though it has demonstrated high and diverse performances as 

thermal/acoustic insulators for green buildings, tensile and quality 

animal leather substitutes in textiles, and for prototyping in 

indoor/outdoor design and electronic devices, their uncontrolled 

growth features frequently limit tuning properties and innovating 

the field. In this presentation, essential mechanisms of fungal 

polarized growth, orientation, connectedness, machinery, 

mycofluidics (fluid dynamics of the fungal cell), and implications 

are all-together explained and discussed for the same main 

objective: encountering challenges and tailoring functionalities. 
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Abstract 
Lignocellulolytic enzymes are currently in widespread 

industrial use. They are highly sought after for their efficient 

conversion of lignocellulosic biomass (LC) into biofuels, 

biopolymers, and other high-added-value platform molecules. 

However, they are constrained by their production yields, costs, 

and stability. Therefore, their production by producers adapted to 

the local environments can address the limits of their 

performances. Additionally, the choice of raw materials plays a 

key role in creating an environmentally sustainable process, 

aligning with national and international policies for total 

circularity and waste management. In nature, fungi are among 

microorganisms that are highly adept at breaking down LC, 

thanks to their ability to secrete a diverse range of hydrolytic and 

oxidative enzymes that specifically target the various components 

of plant cell walls. In this context, and due to the large amounts 

of olive stones generated in Morocco, fungal environmental 

isolates, molecularly identified as Penicillium crustosum, 

Fusarium nygamai, Trichoderma capillare, and Aspergillus 

ustus, are cultivated in three fermentation modes to evaluate their 

potential to produce lignocellulolytic enzymes along 15 days of 

dark cultivation.   According to the results, the first species 

expressed a maximum of 10.88 IU.ml-1 of total cellulase activity 

in sequential fermentation (SF), 3.55 IU.m-1 of β-glucosidase 

activity in submerged fermentation (SmF), and 0.2 mIU.ml-1 of 

laccase activity in solid state fermentation (SSF). The second 

fungus reached 9.05 IU.ml-1 maximum laccase activity in SSF. 

The last isolate produced respectively: 9.2 mIU.ml-1 lignin 

peroxidase and 11.55 IU.ml-1 of endoglucanase activities both in 

SF. The optimal production of cellulases is after the 5th day for SF 

and SmF, while ligninases between 9 and 11 days in SSF. The 

outcomes highlight the potential applicability of these fungi as 

biomass-active decomposers for green biorefinery processes. 

 

 

 

Recent Publications 
1. Arif S., Nait M’Barek H., Oulghazid S., Audenaerte K., Hajjaj H. (2022). 

Arch. Microbiol. 204, 704. https://doi.org/10.1007/s00203-022-03318-6 

2. Nait M’Barek H., Arif S., Hajjaj H. (2022). Biomass Convers. Biorefin. 

https://doi.org/10.1007/s13399-022-03594-8 
3. Nait M’Barek H., Taidi B., Smaoui T., Ben Aziz M., Mansouri A., Hajjaj 

H. (2019). Biotechnol. Agron. Soc. Environ. 23(4), 207-217

 
 

 

 
 

 
 

 

 

Biography 

 
 

 

Soukaina Arif is a young female research candidate at Moulay Ismail University of Meknes (UMI). With a food processing engineer 
background from the Faculty of Sciences and Technology of Fez, she works on olive mill waste valorization through biotechnological 

and sustainable treatments. Soukaina Arif has published 6 original research works in recognized journals and has participated in 

several national and international scientific events.  

 
Email: s.arif@edu.umi.ac.ma 

  



6th Edition of the International Conference on Materials & Environmental Science ICMES-2023 & Exhibition for Science 

“Health, Sustainability, & Resiliency Through Research & Innovation”   

June 7-11, 2023, Hôtel Oasis Atlantico Saidia Palace & Blue Pearl, Saïdia, Morocco  

 

ICMES 2023 170 

 

  

NATURAL PRODUCTS AND THEIR VALORISATIONS 



6th Edition of the International Conference on Materials & Environmental Science ICMES-2023 & Exhibition for Science 

“Health, Sustainability, & Resiliency Through Research & Innovation”   

June 7-11, 2023, Hôtel Oasis Atlantico Saidia Palace & Blue Pearl, Saïdia, Morocco  

 

ICMES 2023 171 

 

Electrosorption of paraquat pesticide on activated carbon modified by aluminium oxide 

(Al2O3)  in capacitive deionization 

T. ALFREDY1,2, M. DAHBI1, J.ELISADIKI 3, Y.JANDE2 

1 Department of Materials Science, Energy, and Nano-engineering Department, Mohammed VI Polytechnic University, Ben Guerir, Morocco.  
2 Department of Materials Science and engineering Department, Nelson Mandela African Institution of  Science and Technology, P.O. Box 447 

Arusha, Tanzania. 
3 Department of Physics, College of Natural and Mathematical Sciences, University of Dodoma, P.O. Box 338 Dodoma, Tanzania. 

 

Abstract 
Composite electrode materials for removing paraquat 

from contaminated water were synthesized by loading 

aluminium oxide onto activated carbon via co-

precipitation. The properties of the composite were 

investigated by by X-ray diffraction, scanning electron 

microscopy, Fourier transform infrared spectroscopy, 

energy-dispersive X-ray spectroscopy and Brunauer-

Emmett-Teller analysis. The electrosorption of paraquat 

herbicide by the composite electrode and the pristine 

activated carbon was compared in capacitive deionization  

batch experiments. The performance of the composite 

electrodes showed that the removal efficiency and 

adsorption capacity was dependent on the aluminium 

content loading, applied potential, flow rate, and charging 

time. At 1.2 V, a flow rate of 15 mL/min, and a charging 

time of 3 hours, the composite electrode demonstrated a 

removal efficiency of 95.5% for paraquat herbicides, while 

the unmodified activated carbon showed a removal 

efficiency of only 62%. The calculated electrosorption 

capacity was 1.27 mg/g for the modified carbon and 

0.83mg/g for pristine AC. The composite electrode was 

also found to be reusable, as there was no significant 

decrease in its regeneration efficiency even after multiple 

cycles.

 

Figure: Electrosorption of the unmodified AC and modified 

AC at different ratios of Al2O3 conducted at 20 mg/L PQ 

concentration, 1.2V applied voltage, 15 mL/min flowrate for 

60 min 
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Abstract 

The primary aim of this study is to evaluate the chemical and 

thermal properties of a clay-straw composite for the production 

of building materials that conform to Moroccan national and 

international construction standards. Two different sizes of straw 

(0.5-1cm and 1.5-2cm) were used at varying proportions (0%, 

1%, 3%, 5%, and 7%) with clay. The straw was pretreated 

thermally to enhance its chemical properties, and boiling water 

was used to dissolve the sugar in the fiber, which increased the 

adhesion between the clay and straw. Reference bricks were 

produced with untreated straw at the same proportions for 

comparison purposes. After a 21-day curing period, a steady-state 

thermal conductivity test was conducted on the brick samples. 

The results revealed that both treated and untreated straw 

improved the chemical and thermal performance of the clay 

bricks, but treated straw had a greater effect. Treated additives 

produced less porous brick samples than untreated ones, leading 

to an improvement in thermal insulation properties.  Using large 

lengths and a high content of additives results in specimens with 

lower thermal conductivity, enhancing the samples' thermal 

properties, and benefiting from high thermal conductivity gain 

percentages.  

Keywords: Unfired clay brick, straw additive, thermal 

properties. 

 

 

Figure: X-Ray diffraction analysis of Bensmim’s clay
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Abstract 

The production of sugar from lignocellulosic biomass (LCB) 

requires careful consideration of the biomass characteristics, 

pretreatment method, and hydrolysis conditions. Acid hydrolysis 

is a well-established method for releasing monosaccharides, 

known for its simplicity, cost-effectiveness, and efficiency. 

However, the technique still lacks a technological component. 

This research paper presents findings on the optimal 

saccharification rate obtained when processing the wastes of OFI 

(Opuntia Ficus-Indica) through acid hydrolysis at a temperature 

of 121°C for 20 minutes using a 3% sulfuric acid solution and a 

solid-to-liquid ratio of 1:10.  The saccharification rate achieved 

was 0.121 mol/l. 

To further optimize the results, Response Surface 

Methodology (RSM) and Central Composite Design (CCD) were 

employed, and the data were computed in Design Expert. Under 

the best conditions of 121°C and a solid-to-liquid ratio of 1:10, 

the maximum yield of total reducing sugars (TRS) was 0.13 

mol/l, and the maximum yield of sucrose was 1.42 mol/l. Both of 

these were reached in just 17.5 minutes with 3% acid. 

These results show that acid hydrolysis optimization could be 

a good way to use OFI as a promising renewable resource for 

making bioethanol.  

  

  

Figure 1. Reaction time optimization of TRS (a) and 

Saccharose (b) responses 
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Abstract 
Quinoa (Chenopodium quinoa Willd.) is a plant species of the 

Chenopodiaceae family, native to the Andean region, which can 

adapt to different edaphic-climatic conditions. It is a pseudo-

cereal with a high nutritional value due to in proteins, lipids, 

fibers, vitamins and minerals, and has an extraordinary balance in 

essential amino acids. For all these reasons, quinoa has attracted 

the attention of the community and scientific research, although 

it is not widely consumed, for several reasons, such as the high 

cost of importation and the lack of knowledge about its benefits 

among the consumer. This study aims to evaluate the 

physicochemical and morphological properties of Quinoa 

cultivated for the first time by our team in Regional Center of 

Agriculture Research of Tadla (CRRAT) studied by our mixed 

research team of LEAT and CRRAT. In this part, the content of 

polyphenols, flavonoids, anthocyanin, and tannins in cultivated 

quinoa was determined and the antioxidant activity was evaluated 

by two different methods The results obtained showed a better 

content of phenolic content in the cultivated quinoa, which 

indicates a high anti-oxidant activity; these results are suitable in 

comparison with other research works done on quinoa and other 

cereals. According to the results we can say that the culture of the 

quinoa found a better attitude in the region of Béni mellal 

Khénifra what gives naissance to a new agriculture suitable for 

the development in the conditions of drought lived in Morocco as 

abroad.

 

Figure: Quinoa cultivated in Regional Center of Agriculture 

Research of Tadla (CRRAT). 
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Abstract 
 

Cannabis L Sativais a plant belonging to the family of 

Cannabaccae, it is one of the most ancient plants found in a 

variety of habitats and altitudes.   It has psychoactive and 

medicinal activities. 

 

To date, over 500 compounds have been identified in the 

Cannabis L Sativa, such as cannabinoids, fatty acids, 

polyphenols, flavonoids, terpenoids and sterols.  

 

Therefore, in the present study, we investigated the effect 

of drying mode on the yield and the chemical composition of 

the Cannabis L sativa seeds harvested from ketama 

Morocco. 

 

 

Keywords: Cannabis L sativa seeds, drying mode, 

chemical composition. 
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Abstract  
Forest seedlings size is still a subject of debate when 

producing plants for reforestation programs in Mediterranean 

semi-arid area [1, 2]. In the Mediterranean environment, water 

stress is the main limiting factor for the survival of plantations 

and therefore for the success of forest restoration projects [3, 4]. 

The aim of the present study was to assess the effect of initial 

morphological traits of Tetraclinis articulata containerized 

seedlings on survival rate and growth performance after 11 

months outplanting in a semi-arid site (Figure1). Rooting depth 

of dead and alive seedlings was also explored to determine the 

effective rooting depth that optimizes survival and consequently 

characterize the critical minimal soil water content that seedlings 

need to overcome drought season. Survival probability of T. 

articulata seedlings was strongly influenced by initial seedling 

collar diameter, showing an increasing pattern with a critical 

minimum of 3.24mm. Sturdiness index affected survival 

probability showing a trend downwards with critical maximum of 

5.97cm/mm. Seedlings shoot height relative growth rate was 

significantly affected by initial morphological class, giving more 

advantage to small seedlings, while, collar diameter relative 

growth seemed to be insensitive to initial seedlings size. The 

evaluation of the rooting depth in relation to seedlings survival 

allowed the characterization of a minimum depth of 57.52cm that 

the roots must exceed in order to reach the wettest soil layers; this 

soil depth corresponds to a minimum critical gravimetric water 

content of 12% below which the roots cannot survive. These 

results suggest that under uncertainty about soil water content in 

semi-arid areas, due to rainfall scarcity, short- stemmed seedlings 

with large collar diameter and deep root plug can improve first 

year post-planting survival and shoot growth. 

Figure: 
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Abstract 
The present study aimed to determine the potency of 

Origanum grossii and Thymus pallidus leaf extracts in natural 

phenolic compounds with various antioxidant properties. The 

extracts obtained were investigated for their total phenolic and 

flavonoid content, total antioxidant activity (TAC), as well as for 

their ferric reduction capacity (FRAP), and for their radical 

scavenging activity by the extent of their DPPH scavenging 

capacity. Total phenolic content ranged from 292.91±1.51 to 

3.804±0.22mg/g DW in oregano samples and from 284.3±1.78 to 

3.435±0.23 mg/g DW in thyme samples, expressed as gallic acid 

equivalents and presented in the descending order: methanolic 

extracts > aqueous extracts > ethyl acetate extracts. In addition, 

for both species, the highest reducing and antiradical power as 

well as the highest total antioxidant capacities were obtained by 

the methanolic macerated leaves. This highly revealed 

antioxidant power of the extracts was significantly correlated to 

the contents of total phenols (TP) and total flavonoids (TF) 

detected. Based on the results attained, it can be concluded that 

oregano and thyme leaves show promising antioxidant capacities 

to potentially serve as rich sources of phenolic compounds with 

variable antioxidant properties and could be used as healthy 

biological preservatives.  

Figure: 
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Abstract  

 

There are two sets of criteria that could be used to 

categorize the fruits of Rif cannabis strains. The first set 

includes biometric, physiological, and physical criteria, 

while the second set includes phytochemical criteria. The 

study revelated that there are notable differences in the 

biometric properties and germination rates of the achenes of 

the strains studied. Additionally, significant variations were 

observed between the strains with regards to their oil yield, 

as well as the levels of polyphenols and flavonoids.  

Furthermore the results demonstrated the possibility to 

predict the fruit’s weight from their width and that there is a 

negative correlation between the biometric parameters and 

the polyphenol levels and the germination rate.  

The studied oils are extra virgin and the fruits are rich in 

antioxidant, which is beneficial for nutrition and human 

health. 

Keywords: cannabis strains, Rif, fruit, biometry, 

germination, oil. 

 

 

  

 

Figure: Fruit and oil of Cannabis sativa. var indica strains 

cultivated in the Rif region of Morocco. 
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Abstract 
 

The businesses constantly leak heavy metals into wastewater 

as a result of their operations, which poses a serious threat to 

human health. Algae as a biomass exhibit different functional 

group on their surface compared to lignocellulosic biomass, and 

this character is crucial for adsorbent materials as a tool for 

environmental decontamination. Biochars are currently popular 

and advantageous materials for eliminating potentially hazardous 

metals. In this study, different biochars were prepared using a 

pyrolysis process from the residue of the brown algae Sargassum 

muticum extraction to remove several toxic ions, notably Hg(II), 

Pb(II), Cu(II), and Fe(III) ...  

The samples were subjected to heat treatment at different 

temperature 350, 450, and 550 °C during 60, 90, and 120 min, 

and labeled using the flowing nomenclature RT/t where T and t 

represent, respectively, the temperature and duration of the 

pyrolysis. The samples were characterized using 

thermogravimetric analysis (TGA), scanning electron 

microscopy (SEM-EDS), Brunauer-Emmett-Teller surface area, 

Fourier transform infrared (FTIR), Raman spectroscopy and 

adsorption isotherms kinetic. The results show that the adsorption 

isotherms are well fitted using Langmuir model and the pseudo-

first-order for ions adsorption kinetic. Despite the low specific 

surface area of the biochars, determined using the BET technique, 

the results show that they are very effective for the elimination of 

metallic ions:  the % of elimination reaches a value up to 99%, in 

particular for Hg (II). This high removal efficiency is due to the 

presence of functional groups on their surface, as evidenced by 

FTIR technique. The outcomes showed that the residue of 

Sargassum muticum extraction, pyrolyzed at 350°C, might be a 

suitable, inexpensive, and ecofriendly material for wastewater 

treatment.   
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Abstract 

 

Phosphorylated Cellulose Nanofibrils (PCNF) are small 

building blocks made from renewable biomass using different 

chemical and physical methods [1].They have grown in 

popularity as they offer unique structural and mechanical 

properties at the nanoscale level compared to their larger 

counterparts. They are highly versatile, thanks to their high 

length-to-diameter ratio, exceptional rheological properties, 

minimal thermal expansion, large surface area, high strength, and 

stiffness, abundance, renewability, biodegradability, low weight, 

and cost-effectiveness. These features have made them a subject 

of interest in many fields such as coating agent, paper-making, 

engineering composites, biomedical materials, aerogels, food 

science, hydrogels, water filtration films, and more [2]. This study 

aimed to produce a phosphorylated cellulose nanofibers (PCNF) 

with lower energy consumption and improved properties using 

phosphorylation, a low-cost, non-toxic pretreatment method. 

Cellulose microfibers extracted from Alfa fibers were treated 

with a combination of di-ammonium phosphate, and urea at 150 

°C, then mechanically fibrillated to produce PCNF gel [3]. The 

resulting PCNF were analyzed for various characteristics. The 

results showed that phosphorylation was effective and producing 

higher-quality PCNF compared to no pretreatment, with the good 

results achieved using a specific reagent concentration and 

reaction time. The surface chemistry, nanofiber diameter 

distribution, crystalline structure, thermal stability, and 

rheological properties of the obtained PCNF were characterized 

and compared. The results demonstrated that the resulting 

nanofibers have nanometric dimensions (<50 nm), with charge 

content of 5.2 mmol g-1. Then, the PCNF films produced was 

evaluated for its swelling, surface, and mechanical properties 

before and after cross-linking. The present approach has been 

shown that PCNF films exhibit high water swellability with 

improved mechanical and thermal properties after cross-linking. 

Furthermore, this approach has potential benefits such as being 

environmentally friendly, generating less waste, and being cost-

effective [4]. 
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Abstract  

Biomass is an abundantly available and sustainable 

resource, which is widely utilized as precursor for 

producing activated carbons.  
In this work, argan waste, was used as precursor for the 

preparation of activated carbon by chemical activation with KOH 

as activating agent. The effect of the carbonization and activation 

temperatures on activated properties was analysed. The gas 

capture performance of the prepared activated carbons was 

evaluated in CO2 adsorption at differents temperatures up to 1 bar. 
Experimental results showed that activated carbons possesses 

mixtures of micropores and mesopores. The optimized Brunauer-

Emmett-Teller (BET) specific surface area of ACP-300-800 

reached ~1600 m2/g and total pore volume reached 0.87 cm3/g. 

The APC-300-800 showed the highest CO2 uptake of 6.00 

mmol/g at 273 K.  

This study offers a sustainable approach for 

valorizing an underutilized argan waste product into a 

valuable resource for environmental applications such 

as gas adsorption and water treatment. 

 

Keywords: Argan waste, Chemical activation, 

Activated carbon, CO2 capture 
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Fig.ure 1: SEM image of APC-300-800 activated carbon. 

 
 

Figure 2: N2 adsorption isotherm of APC-300-800 activated 

carbon. 
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Abstract 

 
The present investigation aimed to examine the effects of 

seaweed extracts (SWE) prepared from Jania rubens (J. rubens) 

on tomato plants under saline condition (50 mM of NaCl). Our 

finding has showed that under salt stress, the application of fresh 

seaweed at 2% significantly increased plant height (26.28 cm) 

compared with the non-treated stressed control (17.65 cm). Based 

on these results we evaluated the effect of J. rubens on some 

biological and biochemical parameters of tomato plants. In fact, 

increased contents of chlorophylls and total soluble sugars (TSS) 

were observed in seaweeds-treated plants compared to the control 

plants. Moreover, the treatment of stressed plants with SWE 

revealed a significant improvement in antioxidant enzyme 

activity of superoxide dismutase (SOD). According to all the 

above, the SWE tested in the present study can be used as 

biostimulant to enhance salt stress tolerance of tomato plant. 

 

Keywords: Solanum lycopersicum; salinity; seaweed 

extracts; Jania rubens; antioxidant enzyme; biostimulant. 

Figure 1:  Experimental protocol used in our work 
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Abstract 
This study aimed to determine the quality of oil extraction of 

the Prunus Dulcis almonds existing in the eastern region of 

Morocco (SIDI BOUHRIA), and to characterize each species; 

Marcona, sweet Beldi, bitter Beldi, Fournat, Roussi, and to 

evaluate the suitable extraction technics of almond seeds oil, by 

the use of the conventional solid-solvent extraction (the soxhlet 

extract and maceration) and the mechanical extraction using the 

cold press. The results shows that these cultivars are rich in fat 

and mineral matter. The Beldi variety has total sugars with 

contents in the range of 2.281–2.646 g/100g of raw material 

respectively the soxhlet extract and maceration. The sweet 

almond of the Beldi variety showed better antioxidant properties 

by the soxhlet extraction method, the soxhlet extract having a 

lower IC50 value and the highest antioxidant content thus the 

highest polyphenol potency. The mechanical extraction got the 

highest oil yeild (48% - 50%) but it had a significant impact on 

the tocopherol content of almond seed oils, The tocopherol 

contents of almond oils expressed using cold press method were 

generally low when compared to Soxhlet oil samples. In addition, 

a-tocopherol contents of the oil samples varied significantly (p\ 

0.05) from 14.18 to 16.86 mg/100 g in Beldi and 15.71–17.96 mg/ 

100 g in Fournat for cold-press and soxhlet extracted oils, 

respectively. 
.  
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Abstract 
 

Peanut (Arachis hypogaea) is an oilseed crop, annual, food 

and fodder, native to South America, a natural hybrid of two wild 

species, cultivated on an average area of 25.670 in thousand 

hectares with a production of 726.176 in thousand quintals in 

Morocco. The species it has the unique ability to fix atmospheric 

nitrogen by symbiotic association with Rhizobium. 

In addition, A. hypogaea it reproduces by self-fertilization; the 

low genetic variability makes it susceptible to diseases and abiotic 

stress. In this sense, gamma irradiation can be an effective tool to 

induce genetic improvement and the creation of mutants with 

desirable traits. The aim of this study is to evaluate the yield 

development of two varieties which are KP29 and Flower 11 as 

well as the new improved mutants. The seeds were already 

irradiated with three doses, namely 100, 150 and 200Gy of 

gamma rays (cobalt60).The results were indicated that there is a 

genetic variability between the mutants and the control, there is a 

development of new mutants, among them, those that have seeds 

and pods of different color, shape and size in comparison with the 

control in the different doses, also, mutants that are characterized 

by a higher number of seeds and pods compared to non-irradiated 

seeds. Regarding the agronomic traits, the treatment results of the 

variety KP29 were shown that there is a significant difference 

between the control and the seeds irradiated by 200Gy in terms 

of weight of pods and seeds (p˂0.05) compared to other doses, on 

the contrary, there is no significant difference between the control 

and the doses regarding the number of pods and the number of 

seeds (P˃0.05), on the other hand, the results of the variety of 

Fleur11, were indicated that there is a significant difference 

between the control and the three doses for the four agronomic 

parameters studied ( P˂0.05). 

 

Figure: Study of genetic variability 
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Abstract 

The use of ionic liquids (ILs) as green solvents for 

chemical reactions has gained significant attention due to 

their low volatility, non-flammability, and tunable 

properties. In this study, four different ILs, namely 1-butyl-

3-methylimidazolium bromide [C4mim]Br, 1-allyl-3-

methylimidazolium chloride [Amim]Cl, 1-butyl-3-

methylimidazolium acetate [C4mim]oAc, and 1,8-

diazabicyclo[5.4.0]undec-7-enium acetate [DBU]oAc, were 

synthesized and employed as green solvents to carry out the 

homogeneous esterification of cellulose using various 

anhydride and acid chloride reagents. Cellulose derivatives 

were characterized by FT-IR, XRD, TGA, and DSC. 

Cellulose derivatives’ structure and the reaction results were 

discussed. 

Keywords: cellulose, ionic liquids, cellulose esters, 

solubility. 

Figure: Scheme of the extraction route of cellulose 
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Abstract 
Chitosan is a natural polysaccharide obtained from the 

deacetylation of chitin. It is abundantly present in the 

exoskeletons of crustaceans and insects and has generated great 

interest as a biomaterial in dentistry due to its multiple biological 

properties. It is increasingly being used in various dental 

disciplines, including preventive dentistry, conservative 

dentistry, endodontics, surgery, periodontics, and orthodontics. 

The objective of this study is to assess the knowledge, attitude, 

and practice of chitosan in dentistry in Morocco and to provide 

an overview of its importance, properties, and practical uses in 

dentistry. 

Methodology: This descriptive and analytical cross-sectional 

study was conducted among dentists, pharmacists, 

prosthodontists, and chemists in Morocco (n = 85) using a 

questionnaire that included sections on demographic 

characteristics, knowledge, attitude, and practice of chitosan. The 

study was conducted on the Google Forms platform and was 

disseminated online. The data were entered and analyzed in SPSS 

software. 

Results: In this study, we found that 60% of our sample were 

not familiar with the chitosan molecule, 92.9% had never used a 

product containing chitosan, and only 10% to 20% of our 

population knew that this material is used in dentistry and its 

various disciplines. 

Results: In this study, we found that 60% of our sample were 

not familiar with the chitosan molecule, 92.9% had never used a 

product containing chitosan, and only 10% to 20% of our 

population knew that this material is used in dentistry and its 

various disciplines.  

Conclusion: Based on our study, we found that the majority 

of our sample were not familiar with chitosan and its properties 

and applications in dentistry. Therefore, we need to improve and 

encourage research on this molecule in dentistry to benefit from 

its multiple advantages. 

 

Figure: 
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Abstract  
Nowadays, the high consumption of shrimp generates 

significant amounts of residues, which are discarded in the 

environment with no treatment [1]. However, previous studies 

showed a high content of this residue with the co-product Chitin. 

Chemical methods are usually developed to extract this co-

product by using toxic solvents for deproteinization and 

demineralization of shrimp waste. The aim of this study is to 

develop an eco-friendly method for chitin extraction, based on 

fermentation by Lactiplantibacillus plantarum S61 isolated from 

olives and selected for its enzymatic and probiotic properties [2]. 

Shrimp were first treated with ultrasound at different times (T: 0, 

15, 30, and 45 min), followed by the addition of date syrup (DS) 

as a nutrients source (1.5 and 3%) for the fermentation process, 

and then inoculated with L. plantarum S61. The results obtained 

after 7 days of fermentation showed a decrease in pH during the 

first 3 days for all samples. However, a maximum decrease was 

observed for the samples treated with T= 15min-DS-1.5% and T= 

30min-DS-3% of carbon source, reaching pH of 5.85 and 4.91, 

respectively. The biotechnologically extracted chitin was 

characterized by XRD, FTIR and TGA analysis, which confirm 

that the obtained chitin is of the alpha-chitin form with a low 

crystallinity caused by the use of the ultrasound, although, the 

demineralization and degradation of the shrimp was found to be 

incomplete. Therefore, the 3% concentration of date syrup 

allowed favorable results with the samples treated between 15 and 

30 min by ultrasound. Further research works are needed to 

develop a more efficient biotechnological method of chitin 

extraction. 
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Abstract 

 
The rapid increase in waste from olive oil production has 

raised widespread concern. There are various methods for the 

olive oil extraction, we were interested to work with the two-

phase olive oil extraction, since it produces one and only waste 

which is a wet pomace (WP). WP is composed of olive-mill 

wastewater (Margines) and a semi-solid material (olive stone, 

mesocarp, skin, and fatty remnants) [1]. Lignin is one of the most 

abundant natural polymers after cellulose on the planet [2]. Both 

polymers offer several benefits, including biodegradability, 

biocompability, non-toxicity and widespread industrial 

availability [3]. The current work provides a novel and simple 

methodology for valorising two-phase olive mill waste via 

extracting cellulose micro fibers and lignin. This contribution will 

summarize the materials characterization in term of morphology, 

chemical composition, and thermostability. The final yield of the 

cellulose and lignin extraction was determined gravimetrically 

and found to be 11.72% and 12.5%, respectively. 
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Abstract 

 
Red coloring in the Moroccan carpet craftsmanship is of great 

importance. However, since several years the mastery of wool 

dyeing with madder red, of which the use in the Mediterranean 

region dates back to the XVIth Century B.C.[1], continues to be 

lost in favor of the use of chemically synthesized dyes that are 

harmful  to environmental compartments and to craftswomen 

health, and unfortunately easy to use. The present work relates to 

a return to the natural dyeing plant of Madder (Rubia tinctorum) 

in view to master, in an ecological way, red coloring in the 

Moroccan artisanal carpet. Chemically, the red coloring 

compounds in madder are mainly Alizarin and Purpurin hydroxy-

anthraquinones  [2] found in the cortical parenchyma below the 

root bark.  

Wool dyeing baths with extracts of madder roots, sampled in 

the regions of Fez-Meknes and Draa-Tafilalet in Morocco, were 

carried out optimizing the various factors determining the final 

wool color. All of W/L ratio, mordant, bath pH as well as the 

metallic kind of the dyeing bath container were considered.   

The obtained colors, ranging from orange to deep dark red, 

were evaluated in terms of chromatic coordinates (𝐿∗, 𝑎∗ and 𝑏∗) 

and in terms of K/S color depth values by means of optical 

reflectance spectroscopy [3]. Washing fastness tests were also 

carried out considering two washing stages, and color differences 

have been calculated.   

On another side, 3D fluorescence/Total Excitation Emission 

Matrices discriminating Alizarin and Purpurin emitting signals 

have been measured on the dyed wool fibers; these fluorescence 

landscapes permitted fingerprinting of red dyed wool by madder 

originating from the two regions. The relative emission intensities 

corresponding to the main coloring components Alizarin and 

Purpurin seem depending on the madder geographical origin [4].  

The present work seeking the valorization of dyeing plants 

and mastering natural dyeing skills aims at promoting the 

Moroccan traditional carpet into an eco-friendly product of 

Morocco. 

Key words: Madder, ecofriendly wool dyeing, fastness, 

Colorimetry, Reflectance, 3D Fluorescence  
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Abstract 
The essential oil of Pistacia Lentiscus, which is an aromatic 

and medicinal plant, has been used traditionally to improve 

varicose veins and heavy legs, congestion, and venous stasis, as 

well as external and internal hemorrhoids. Due to their 

physicochemical properties that are very interesting, the 

knowledge of the extraction method allows to have a high yield, 

to extract the maximum possible volatile compounds, to be fast, 

easy, economical, easy to maintain, and that does not have a 

dangerous on the environment is something that must be taken 

into consideration. To improve the effectiveness of the extraction 

method, and evaluate its effect on the chemical composition of 

essential oil of Pistacia Lentiscus stems, antioxidant, and 

antibacterial activity, we evaluate four extraction methods 

including Hydrodistillation (HD), ultrasound-assisted extraction, 

Microwaves assisted extraction (MAE), and supercritical fluid 

extraction (SFE).  
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Abstract 
In recent years, particular attention has been paid to corrosion 

inhibition to improve and enrich the socio-economic environment 

by using environmentally friendly, non-toxic, and biodegradable 

products to reduce the degradation of metals in the industrial 

sector. In the current study, a plant methanolic extract from the 

Brassicaceae family is used to inhibit the corrosion of mild steel 

in a solution of HCl 1M. Various techniques have been used in 

the study, namely mass loss, potentiodynamic polarization (PDP), 

and electrochemical impedance spectroscopy (EIS). Surface 

analyses (SEM/EDX) were performed to establish the corrosion 

properties of the samples. The extraction was carried out using a 

Soxhlet-type apparatus. The structure of the extracted 

phytochemicals was characterized by gas chromatography/mass 

spectrometry (GC-MS) analysis. The EIS results showed a 

maximum inhibition efficiency of 92% with an inhibitory 

concentration of 400 ppm at 298 K.  The polarization curves 

indicated that the plant extract and its fractions are mixed-type 

inhibitors with stronger anodic inhibitory activity. In addition, 

inhibitor efficiency increases with inhibitor concentration and 

decreases with temperature increase. The thermodynamic 

parameters were also examined to determine the absorption type.  
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Abstract 
This study examined the adsorption properties of natural 

Moroccan clay for the removal of zinc from aqueous solutions. 

The results showed that the amount of adsorbed zinc metal ions 

increased with increasing metal ion concentration, contact time, 

and solution pH, while decreasing with adsorbent amount and 

system temperature. The intraparticle diffusion model confirmed 

these findings. The kinetic experiments revealed a two-step 

process for the adsorption of zinc metal ions on natural clay, with 

a rapid adsorption on the external surface followed by slow 

diffusion of intraparticle inside the adsorbent. The pseudo-

second-order kinetic model was found to best describe the zinc 

adsorption process. The study calculated several parameters, 

including rate constant, adsorption half-hour, and diffusion 

coefficient, under various physico-chemical conditions. The 

equilibrium adsorption data fit the Langmuir isotherm better than 

the Freundlich models, as evidenced by the Freundlich constant 

(n) and the separation factor (RL) of Langmuir's equation. 

Thermodynamic studies indicated that the adsorption process was 

exothermic due to the negative (ΔH°), associated with a decrease 

in entropy and a change in Gibbs free energy (ΔG°). 

Figure:
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Abstract 
Seaweeds are considered as a source of bioactive compounds 

as they are able to produce a great variety of secondary 

metabolites characterized by a broad spectrum of biological 

activities* 1. Marine seaweeds are a source little explored in 

Morocco, while they constitute an economic development issue. 

The present work has for objectives, to provide informations on 

nutritional composition of Gracilaria bursa-pastoris seaweed 

from the eastern region of Morocco and to exploit these seaweeds 

of interest in the field of search for a new source of antioxidants.  

The extracts and of the red seaweed Gracilaria bursa-pastoris 

was prepared by maceration and soxhlet. The chemical 

composition of the ethyl acetate and the hexanic extracts have 

been identified by GC/MS chromatography 3. It revealed the 

presence of palmitic acid as the majority compound with a 

percentage of about 50%, linoleic acid, Oleic acid and other 

Componds with low percentage. The antioxidant activity of the 

methanolic extract was evaluated by the Scavenging 2, 2-

Diphenyl-1-picrylhydrazyl Radical Test and by the β-. Carotene 

Bleaching Test. The IC50 values obtained showed that this 

extract has a high antioxidant power. 

KEY WORSD: Gracilaria bursa-pastoris, GC/MS, 

antioxidant activity, DPPH. 

Figure: chromatographic profil of ethyl acetate extract 
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Abstract                                                                                                                                                                            
The possibility of using green corrosion inhibitors has 

now become an interesting alternative compared to other 

protection methods. Several researchers have been interested 

in finding new and more environmentally friendly ways of 

corrosion inhibition based on plant extracts for metals 

protection. 

Our work focuses on the use of the Centaurium erythraea 

plant extracts as corrosion inhibitor for steel in 1M HCl 

medium. 

The qualitative analyses carried out by chromatography 

on a thin layer of silica gel followed by analyses of liquid 
chromatography, have assured that the studied extracts are  

rich in antioxidant phenolic compounds. 

The inhibiting power was evaluated by different methods 

(Characterizations, gravimetric and electrochemical). The 

results of the extracts inhibitory effectiveness studies showed 

that there is a good resistance against the corrosion, this one 

is more important when the inhibitor concentration and the 

time of immersion increase. This protection is translated by 

the formation of a film on the metal surface.  
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Abstract 
 

Recently, the valorization of fruit seeds oils and extracts has 

known a significant interest due to their economic importance and 

therapeutic qualities. This study reports the physico-chemical, 

phytochemical, and fatty acid composition of the Moroccan 

dwarf fan palm fruit [pericarp (section 1), seed (section 2), and 

mixture of both sections]. The specific objective was to determine 

how the chemical composition and antioxidant activity of the 

generated extracts were affected by the separation of various fruit 

sections. The results revealed that oleic acid is in majority and, 

between the three extracts; the seed oil has the highest oleic acid 

content (67,25 %). The methanolic seed extract showed also the 

highest total polyphenolic content (TPC) equal to (34,224 mg 

GAE/ g DM), and total flavonoid content (TFC) equal to (1,026 

mg QE/g DM). The highly antiradical character explains its very 

interesting antioxidant capacity with an IC50 of 60,1 μg/ml.

 

 

Figure: Antioxidant activity of methanolic extracts of 

C.humilis L seed, pericarp and mixture. 
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Abstract 
Clay is a plentiful and cost-effective natural material with 

unique physicochemical properties, including a large specific 

surface area, high adsorption capacity, high electrical charge, and 

the ability to bind with metal ions. As a result, using clay for 

heavy metal removal is an effective, affordable, and eco-friendly 

method. The aim of this study was to assess the capability of clay 

sourced from the Azrou region of Morocco to remove heavy 

metal ions, specifically chromium and cobalt, from aqueous 

solutions via adsorption. To achieve this goal and reduce the 

number of experiments required, we used the response surface 

methodology (RSM) based on a central composite design. This 

allowed us to develop predictive models, optimize the reduction 

of heavy metals, and study the interactions between the different 

operating parameters. Thirty experiments were conducted to 

evaluate the impact of operations on the adsorption of the two 

heavy metals, including initial concentration (IC) (A), adsorbent 

dose (B), pH (C), and agitation rate (V). The results show that the 

interaction between variables was found to be non-significant. 

The statistical analysis demonstrates that the predictive models 

for both heavy metals are highly significant with very low 

probability values (p <0.0001). The removal efficiency of cobalt 

and chromium under these optimal conditions ranges between 

99% and 99.33%, respectively. Overall, the study concludes that 

Azrou clay has great potential as an effective adsorbent for 

treating heavy metal-contaminated wastewater.  
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Abstract 
Diseases caused by multi-drug-resistant bacteria are a 

serious threat to humanity (1). Essential oils are considered a 

viable approach for the creation of new antibacterial agents 

(2,3). The present study investigated the chemical components 

and antibacterial activity of essential oils derived from Salvia 

officinalis. The volatile compounds from the Salvia officinalis 

Eo were obtained by hydrodistillation using a Clevenger 

apparatus and analyzed by gas chromatography–mass 

spectrometry (GC-MS). The evaluation of the antibacterial 

activity was performed by agar diffusion method and broth 

microdilution method on six gram-positive and negative 

bacteria. Four clinical multidrug-resistant bacteria 

encompassing extended-spectrum β-lactamase-producing 

Escherichia coli (ESBL-EC), carbapenem-resistant 

Acinetobacter baumanni (CRAB), ceftazidime-resistant 

Pseudomonas aeruginosa (CRPA), and methicillin-resistant 

Staphylococcus aureus (MRSA), and two sensitive reference 

bacterial strains (Escherichia coli ATCC 25922, 

Staphylococcus aureus ATCC 29213). Chemical analysis 

revealed the existence of 18 chemical substances, of which 

eucalyptol (22.87%) and beta-thujone (21.58%) dominated. 

The essential oils were found to be bactericidal against all 

tested microorganisms. E. coli ATCC 25922 and CRAB 

showed low MICs (90 g/ml), while ESBL-E. coli and CRPA 

showed MICs ranging from 110 to 130 g/ml. MICs of 180 g/ml 

inhibited S. aureus ATCC 29213 and MRSA (4,5). We have 

shown that essential oils derived from citrus peels exhibit 

remarkable antibacterial activity, which may be due to the 

interaction of the various components. Further investigation 

into the mechanisms behind this antibacterial action is 

necessary. This encourages the use of this natural arsenal in the 

search for novel antibacterial agents. 
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Abstract 

Introduction : Pituitary adenomas are tumors the pituitary 

gland . In this work, we will describe the epidemiological aspect 

of pituitary adenomas admitted to the neurosurgery department in 

the hospital of specialities of the university hospital of Rabat-

Morocco. Materiel and methods : Our study is a descriptive 

epidemiological study targeting patients admitted from January 1 

to December3,2020, and whose diagnosis is a pituitary adenoma. 

We excluded any patients outside of this period and also 

differential diagnosis. Data collection was carried out from 

medical files and  reports. For each patient, we collected 

demographic data, age, sex, clinical examination data, symptoms, 

syndroms and type of tumors. Results : We collected 24 patients 

with pituitary adenoma, including 19 women and 5 men ; 41,67% 

of them comes from Rabat. The average age of patients is 

45,38years and the average of the onset of symptoms before 

consultation is 9.54 months.  For symptoms we found, headache  

with a percentage of 83,33%, dizziness : 70,83%,  decreased 

libido: 66,67%, nausea:58,33%, amenorrhea: 45,83%, 

galactorrhea: 41,67% , decreased visual acuity: 41,67%, loss of 

peripheral vision:16,67%, blindness:16,67%, nervousness:12,5% 

and acromegaly with 8,33%. Syndroms founded are Cushing's 

syndrom : 25%, Intracranial hypertension: 33,33% and Opto-

chiasmatic syndrom :41,67%. For types, we found 15 

prolactinomas, 2 growth-hormone-producing tumors, 6 ACTH-

secreting tumors and 1 thyroid-stimulating tumor. According to 

the size 20 are macroadenomas and 4 are 

microadenomas.Conclusion : Pituitary adenomas are infrequent 

tumors and differ according to the type of hormone secreted; 

headaches remain their most telling symptom headaches is their 

most commun symptom. 

 

 Figure:  
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Abstract 

 

Background: Each year, many people suffer medical errors 

or lose their lives due to unsafe and poor quality care. Most of 

these occurrences could be prevented. To date, most research on 

health security has focused mainly on health services’ security in 

hospitals and has paid little attention to the context of primary 

healthcare, which represents the main means of achieving 

sustainable universal health coverage. This study falls within this 

perspective. 

Methods: Descriptive exploratory study, based on 

documentary analysis of health security studies in the context of 

primary healthcare, questionnaires and interviews, conducted in 

2021 with 272 professionals from primary healthcare 

establishments, following proportional stratified sampling. 

Results: The main results revealed that, generally, the culture 

of safety in primary healthcare is poorly developed or even 

absent. More than 53% of respondents consider that the security 

level of primary healthcare is low. Also, over 65% are unaware 

of errors that occur in their primary healthcare establishments. 

40% declare the absence of a process for collecting and reporting 

medical errors or adverse effects related to healthcare. More than 

60% of respondents consider that factors related to working 

conditions, daily tasks and organizational factors have a strong 

influence on healthcare safety. 

Findings: It is essential to improve healthcare safety and 

quality, which is an issue of global importance, and to act on 

several factors to reduce the incidence of adverse effects of care. 

Figure: Availability of a process for reporting 

errors and adverse reactions 
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Abstract 
 

Perceived stress is more noticeable in nursing students 

because of the particularity of this social training [1]. Students 

have to cope with these stress factors while using coping 

strategies. 

The aim of this cross-sectional study is to determine the level 

of perceived stress and the coping strategies used by nursing 

students at the Higher Institute of Nursing and Health Techniques 

in Beni Mellal. 

A total of 199 students were recruited using stratified 

sampling to ensure representativeness of each level of study. The 

data were collected using a self-administered questionnaire 

including a socio-demographic questionnaire, a perceived stress 

scale (PSS-10) and the French version of the Ways of Coping 

Checklist (WCC). 

The results revealed that the female gender is the most    

dominant (83%). 76% of students aged between 18 and 20 years 

old. The results also showed that the majority of students had high 

stress levels: (74.46%), (70.90%) respectively for second and 

third year. Most students (61%) used emotion focused coping to 

manage their stress and only a minority of first year student’s 

focus on social support. 

This study has determined that a significant number of 

students were experiencing a high stress level. Furthermore, an 

emotion focused coping strategy were used. Thus, we hope that 

this initiative will be the starting point for further studies in 

particular to explore perceived stressors and coping strategies 

adopted. 

 

 

 

 

 

 

 

 

 

 

Figure: Conceptual framework from the literature 

review. 
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Abstract 
In the context of water resources shortage that Morocco is 

experiencing in recent years, the mobilization of non-

conventional resources becomes a necessity. The reuse of treated 

water and the bioconversion of biological sewage sludge into 

value-added products is considered an environmentally friendly 

and economical approach to the management of this significant 

resource which represent at least 80 % of consumed fresh water. 

In this work we compare the quality of treated water and 

sewage sludge from wastewater treatment plants in the peri-urban 

Casablanca by analyzing different physicochemical and 

bacteriological parameters. The choice was made for three 

wastewater plants installed in different regions and monitored 

either by LYDEC and Commune of Had Soualem and use 

different technologies. Recycling of treated water in 

agriculture and watering of green spaces is dependent on the 

compliance of the parameters with international standards (WHO, 

FAO, …etc.) 

The preliminary tests of the samples taken during the second 

half of the year 2021 showed that the advanced technologies put 

in place at the level of the Mediouna and the airport zone 

stations (membrane reactor and activated sludge respectively) 

give water to the output of the stations more respectful of the 

standards required in terms of physicochemical parameters 

(pH, Conductivity, Tubidity, COD, BOD5, TNK and TPK) 

and bacteriological (fecal germs, Escherichia Coli, streptococci, 

Helminthes eggs). The parameters relating to the Had Soualem 

natural lagoon station are generally at the tolerance’s threshold. 

The results of analyzes relating to the residual sludge 

collected at the end of the cycle are on the whole satisfactory 

despite a fluctuating variability of the bacteriological parameters. 

 Figure 
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Abstract 
 

One of the perspectives of the "Programme National 

d’Assainissement Mutualisé"  (PNAM) underway in Morocco 

since 2019 is to achieve, in the horizon of 2030, 325 Mm3 of 

treated wastewater (WW) mobilized mainly for irrigation. 

However, in the long term, the excessive input of organic matter 

due to the residual organic fractions in effluents can disrupt the 

soil microbiome and compromises the properties of its intrinsic 

organic matter [1]. 

 

The objective of the present investigation is the analysis of the 

water extractable organic matter (WEOM) in two types of 

agricultural soils of the Ain Taoujdate locality in the region of 

Fez-Meknes. The first soil is irrigated by conventional waters; the 

second one is irrigated by partially treated WW, effluent from the 

WWTP of the locality. The extracts, in water, of two sets of 35 

randomly distributed soil samples have been considered. The 

analysis combined UV–Visible absorption and 3D fluorescence 

supported by PARAFAC chemometrics. 

Based on the absorption spectra measurements, E2/E3 and 

E4/E6 absorbance ratios, S275-295, and S350-400 spectral slopes, along 

with their ratios SR, have been calculated. Fluorescence 

measurements allowed for the calculation of fluorescence FI and 

humification HIX indices [2]. All these parameters have been 

interpreted and compared between the two types of soils.  

 
3D fluorescence maps crossed with PARAFAC chemometrics 

highlighted all soil WEOM-emitting species and pointed out 

different WEOM behaviors depending on the type of the 

irrigating water. Also, 3D fluorescence/PARAFAC revealed a 

relative high content of all OM components, namely the fulvic 

fraction, in the WW irrigated soils as a consequence of a high 

supply of organic matter through the irrigation.  

This work is scheduled to continue for at least three years in 

view to evaluate more objectively and more precisely the impact 

of high organic matter supply while irrigating agricultural soils 

with partially treated WW in the locality of Ain Taoujdate. 
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Abstract 
This study evaluates the thermal inertia performance of 

recycled wastewater treatment plant sludge as a construction 

material additive to ecological lightweight earth bricks. 

Prominent improvements in thermal performance were seen with 

43% and 30% gains in thermal conductivity and specific heat 

capacity, respectively. The aim of this research is to analyze the 

dynamic thermal inertia performance of the prepared specimens 

used as a construction building material using computer-based 

simulations via TRNSYS software. In order to calculate the time 

lag, decrement factor, and heating and cooling loads of the 

analyzed brick samples with varying percentages and various 

external wall thicknesses, bulk density, thermal conductivity, and 

specific heat capacity will be employed as inputs in dynamic 

thermal inertia models. 

Figure : X-ray Diffraction of wastewater treatment 

plant sludge sample. Indexes: M -muscovite, I- illite, C 

-calcite, Q -quartz, D- dolmite. 
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Abstract 

In the last few decades, urban areas around the world have 

known a significant urban expansion in metropolitan cities. This 

urban expansion has important effects on urban thermal comfort, 

which ties in with various aspects such as health risks, living 

environment, and the population’s well-being. In this context, the 

conventional temperature-humidity indexes (THIs) that rely on 

on-site data have been commonly utilized to evaluate the urban 

thermal environment's quality. However, these indexes do not 

provide spatial information on thermal comfort. Therefore, this 

study used the modified temperature-humidity index (MTHI), 

which is based on the Land Surface Temperature and Normalized 

Difference Moisture Index obtained via remote sensing instead of 

the on-site air temperature and relative humidity. The MTHI was 

used to investigate the spatial characteristics of the urban thermal 

environment’s quality (UTQ) in Casablanca city and the 

surrounding area. Furthermore, the obtained result was spatially 

mapped under five classes (Uncomfortable, Less comfortable, 

Moderate, Comfortable, and More comfortable). The results 

showed significant variations in the spatial patterns of urban 

thermal comfort across the study area. Yet, thermal comfort is 

discomforatble in more than 50% of Casablanca city, which is the 

most crowded area in the city (nearly two-thirds of the 

population). These areas are characterized by an important 

concentration of buildings, elevated structures, roads, and parking 

lots. It indicates that urban design is the main factor affecting 

urban thermal comfort.
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Abstract 
Recent rapid urbanization has exposed urban land and 

resources to many difficulties in cities’ transition towards 

sustainability, particularly in developing countries. Green 

infrastructure is an emerging solution for sustainable urban 

planning and efficient management of urban spaces. The 

integration of this new sustainable urban planning tool can help 

cities achieves adaptation and mitigation of climate change 

effects. This study reviews current models for evaluating the 

performance of green infrastructure and assesses these models 

using a variety of selection criteria that the authors suggest based 

on a literature review and stakeholder interviews. A novel 

conceptual framework that identifies and combines the criteria 

and important indicators was then proposed. The developed 

framework can be applied to elaborate a composite indicator-

based assessment model to measure and monitor the performance 

of green infrastructure projects and support future urban studies 

and decisions. The article examines also the role and efficiency 

of green infrastructure in overcoming sustainability problems that 

cover the related environmental and socioeconomic aspects.  
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Abstract 
Mapping impervious surfaces using remote sensing data has 

become an essential task in urban studies due to its crucial role in 

urban planning and environmental management. Radar remote 

sensing has emerged as a promising technology for achieving this 

end thanks to its all-weather capability and ability to penetrate 

obstructions such as vegetation cover. The aim of this research is 

to investigate existing radar indices and evaluate their 

performance in extracting impervious surfaces using google earth 

engine (GEE). To accomplish this goal, a comprehensive 

literature review was conducted by thoroughly searching multiple 

databases, including Scopus and Web of Science. Relevant 

studies were selected and analyzed to identify the prevalent radar 

indices, the algorithms employed, and the dataset used.  The 

selected indices were then implemented using GEE to compare 

the accuracy of impervious surface mapping results. The findings 

of this work indicate that several radar indices can effectively 

map impervious surfaces; nevertheless, further research is 

required to attain enhanced mapping accuracy. This paper 

contributes to the understanding of state-of-the-art radar indices 

for the extraction of impervious surfaces and provides guidance 

for researchers working in this field. 
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Abstract 
Since their creation by Grätzel and O'Regan in 1991 [1], the 

dye-sensitized solar cells (DSSCs) have captured the attention of 

both the scientific and business communities, and have gained 

critical importance as a leading emerging photovoltaic 

technology for low-cost power generation due to their simple 

production, light weight, their applicability to the development of 

flexible photovoltaic devices, and their use of abundant and 

inexpensive materials, including metal-free organic dyes that 

have several advantages over Ru complex dyes, such as high 

molar extinction coefficients, simple synthesis, and easy-to-

implement molecular design. In this context and in the continuity 

of our work in the laboratory on DSSCs [2-4], we conducted a 

theoretical study using DFT and TD-DFT calculations to evaluate 

the photovoltaic performance of eight new organic dyes. Each of 

these dyes contains an (E)-2-(2-(thiophen-3-yl)vinyl)-1,1'-

bipyrrole as an electron donor and a cyanoacrylic acid group as 

an electron acceptor and anchoring group. The donors and 

acceptors are bridged by eight different π-conjugated spacers 

consisting of the auxiliary donor and acceptor groups, including 

EDOT, furan, BTZ, and DPP linked to either styrene or 

thiophene. We calculated several parameters for each dye, 

including 𝐸𝐻𝑂𝑀𝑂 , 𝐸𝐿𝑈𝑀𝑂 , 𝐸𝑔𝑎𝑝 , λ𝑚𝑎𝑥 , 𝐸𝑒𝑥 , open-circuit 

photoelectric voltage (𝑉𝑂𝐶), light harvesting efficiency (𝐿𝐻𝐸), 

and free injection energy (∆𝐺𝑖𝑛𝑗𝑒𝑐𝑡). We have also studied the 

effects of additional acceptor groups (DPP and BTZ) and 

additional donor groups (EDOT and Furan) on the electronic 

structure and photovoltaic performance of each dye. The results 

showed that the new dyes can considerably give good 

performance and remarkable energy conversion efficiency, 

specifically the dyes that contain the DPP acceptor group in the 

π-bridge were found to be the most promising for an efficient 

DSSC sensitizer.  
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Abstract 
 

The healthcare sector is a massive producer and a dependent 

user of data, making the data gathering, its treatment and sharing 

of big importance. Advances in technology have enabled 

healthcare providers to store it in a digital form called electronic 

medical records (EMRs). These records are shared with various 

stakeholders such as patients, healthcare professionals, providers, 

insurance companies, pharmacies, etc. In a field as sensitive as 

healthcare, the integration of new technologies is crucial. 

Blockchain technology has emerged as an immutable technology 

ready to support changes in the healthcare system due to its 

transparency and decentralized features. As healthcare 

information are highly sensitive, it is also highly regulated to 

ensure patient privacy. Regulatory frameworks such as the 

General Data Protection Regulation (GDPR) and the Health 

Insurance Portability and Accountability Act (HIPAA) are 

designed to help reduce the risk of health data breaches. 

Blockchain characteristics can improve interoperability, 

anonymity, and control of access to health data; however, 

blockchain applications must comply with the current regulatory 

framework to increase their viability in the real world. This paper 

analyzes the compliance of blockchain-based EHR systems with 

HIPAA and GDPR, as well as other areas for improvement. 

 

 

Figure: Blockchain-based HER ecosystem 
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Abstract  
 

  This literature review examines the impact of artificial 

intelligence (AI) on education. With the increasing integration of 

AI into our daily lives, it is essential to investigate the ways in 

which this technology is transforming education. This review 

includes 30 articles published between 2015 and 2022, which 

were selected based on their relevance and quality. 

 

  The review finds that AI has the potential to revolutionize 

education by enhancing learning outcomes, improving access to 

education, and reducing the workload of teachers. The use of AI 

technologies, such as adaptive learning systems, chatbots, and 

intelligent tutoring systems, can personalize learning, identify 

learning gaps, and provide instant feedback to students. This can 

lead to improved learning outcomes and increased student 

engagement. The use of AI in education can also help reduce the 

workload of teachers by automating administrative tasks such as 

grading, scheduling, and providing feedback. 

 

  However, the review also highlights some potential 

challenges associated with the use of AI in education. These 

include the need for robust data protection and privacy policies, 

ensuring the fairness and transparency of AI algorithms, and 

addressing the potential impact of AI on employment in the 

education sector. 

    Overall, this review concludes that AI has the potential to 

transform education by enhancing learning outcomes, improving 

access to education, and reducing the workload of teachers. 

However, there is a need for careful consideration of the potential 

challenges associated with the use of AI in education. Future 

research should focus on exploring the best ways to integrate AI 

into education while addressing these challenges.  

 Figure 
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Abstract 

The global health crisis caused by the COVID-19 coronavirus 

pandemic has significantly impacted education. After 2020, 

schools have had to adopt distance learning models using digital 

tools to ensure the continuity of educational systems. In this 

context and to ensure the continuity of education even in the event 

of future disruptions in Morocco, the Minister of National 

Education for Preschool and Sport announced the launch of a 

project to create digital classrooms in the Kingdom's educational 

institutions. This new pedagogical situation based on digital tools 

aims to strengthen the teaching of science subjects (Mathematics, 

Physics, and Life and Earth Sciences). This digital pedagogical 

revolution has become one of the most appropriate forms of 

learning for various social groups (people with disabilities, 

refugees…) and circumstances (war, pandemic...). This research 

aims to measure the impact of digital classrooms on the 

performance of science teachers in the Rabat Sale Kenitra region 

to evaluate the evolution of the situation and suggest the 

generalization of the use of this pedagogical digitalization and its 

integration into the teaching practices of other subjects to ensure 

inclusivity and equal opportunities among learners. 

Figure 
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Abstract 

In this work we present the importance of industry 4.0 in the 

industry and especially the implementation of AGV (Automated 

guided vehicles) in supply chain management, in order to 

improve the distribution and transportation; the project is a part 

of lean manufacturing approach, which aims to achieve 

continuous improvements and eliminate any kind of waste and 

irregularity that results in losses for the company, the concept is 

to automate the flow   by using an AGV. The system is currently 

working in lot of companies with great success. 

The proposed solution can be used as an optimization for 

production in all process from upstream to downstream of supply 

chain in order to minimize the costs and improve the timing. 

The aim is to analyze the published papers in this topic and all 

parameters studied and take it in consideration in this new 

technology and also the impact to the company.   
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Abstract 

In Morocco, energy efficiency offers an excellent opportunity 

to improve the country's economic competitiveness, increase 

purchasing capacity, energy efficiency also contributes to 

strengthening energy security and reducing the country's energy 

dependence. The importance of energy efficiency measures is 

also reflected in the country's determined national contribution 

and in the achievement of the Sustainable Development Goals. 

Energy consumption on the other hand continues to grow due to 

the socio-economic development of the country and the 

generalization of energy access to rural areas. Energy data alone 

is not sufficient to assess the impact of energy efficiency 

measures in the country in detail. In fact, energy intensity, which 

represents the ratio of a country's energy consumption to its gross 

domestic product (GDP), is an important indicator for assessing 

energy efficiency. To examine the role of energy policies on 

economic growth, we developed a computable general 

equilibrium model (CGEM) in which the micro-macro 

relationship is carried out by macroeconomic data provided by 

the summary tables of the national accounts as well as production 

information from the database of the Haut Commissariat au Plan. 

Our model is based on changes in energy consumption patterns, 

as a result of energy efficiency measures, can affect the demand 

for goods and services in various sectors, which would in turn 

affect the production and prices of those goods and services The 

results of our study also support the fact that energy efficiency 

measures have an impact on overall economic performance and 

growth in most economic sectors. 

 

 

 

 

 

Figure 
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Abstract 

Industry 4.0 maintenance is an innovative approach to 

industrial maintenance that utilizes advanced technologies such 

as the Internet of Things (IoT), data analytics, augmented reality, 

and infrared thermography to improve maintenance efficiency 

and reliability. Infrared thermography is a method of remotely 

measuring surface temperature that is widely used in preventive 

maintenance to detect thermal anomalies that may indicate 

impending equipment failures. 

Infrared thermography can be used to monitor the temperature 

of critical components such as motors, transformers, electronic 

control enclosures, and cooling systems. By using infrared 

cameras and advanced image analysis software, technicians can 

visualize temperature variations on equipment surfaces and detect 

problem areas. This information can be used to plan preventive 

maintenance, reduce downtime, minimize maintenance costs, and 

improve safety. 

Furthermore, infrared thermography can be integrated with 

remote monitoring and predictive maintenance systems to 

enhance the efficiency of Industry 4.0 maintenance. Temperature 

data can be collected from wireless sensors or infrared cameras 

connected to the IoT and analyzed in real-time to detect 

temperature changes that could indicate impending failure. 

Technicians can be automatically alerted by early warning 

systems to take immediate action to resolve issues before they 

cause damage 

Keywords: Infrared thermography, thermal analysis, 

rotating machines, misalignment, fault diagnosis. 
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Abstract 

Classification is a crucial stage in the processing of 

satellite images that influence considerably the quality of 

the result. A variety of methods is proposed in the 

literature for the purposes of image classification. They 

present many differences in their basic principles, thus in 

the quality of the results obtained. Therefore, a study of 

different classification methods seems to be essential. 

The classification of satellite images with conventional 

methods can be done in several ways using different 

algorithms. These algorithms can be divided into two 

main categories: supervised and non-supervised. 

Decision tree on the contrary is a machine learning tool. 

It is a plain model characterized by the simplicity of 

understanding and interpretation. This work aims firstly, 

to classify a high resolution Quickbird satellite image of 

an urban area by the decision tree method and compare it 

with the conventional classification algorithms in order 

to evaluate its efficiency. The methodology consists of 

two main stages: classification and evaluation of results. 

The second is based on the calculation of a number of 

statistical indices derived from the confusion matrix: the 

statistical parameter "kappa" and the overall coefficient 

of precision. 
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Abstract 
The objective of this research is to investigates the 

mechanical behavior of alginate-based simple capsules and 

alginate@clay-based hybrid capsules using uniaxial 

compression. This study aims to understand the effect of clay 

type and content on the Young's modulus and nominal rupture 

stress of the capsules. The optimal alginate@clay-based hybrid 

capsules were characterized using Scanning Electron Microscopy 

(SEM) and Fourier Transform Infrared Spectroscopy (ATR-FT-

IR). Herein, this work demonstrates that montmorillonite and 

laponite clays exhibit optimal performance at a content of 3 wt%, 

resulting in significant increases in Young's modulus (63.2% and 

70.34%) and nominal rupture stress (92.43% and 108.66%) 

compared to pure alginate capsules. Kaolinite clay, on the other 

hand, exhibits optimal results at a content of 1.5 wt%, with 

notable improvements in Young's modulus (77.21%) and 

nominal rupture stress (88.34%). However, exceeding the 

optimal clay content leads to decreased elasticity and rigidity due 

to incomplete dispersion of clay particles within the hydrogel 

network, as confirmed by SEM micrographs showing clay 

aggregates at higher clay contents. Generally, the mechanical 

properties of the hybrid capsules are strongly influenced by the 

content and type of clay, as well as the interactions between 

alginate-alginate, alginate-clay, and clay-clay. This finding 

suggests that the use of clay in the elaboration of bio-based 

capsules is a suitable to enhance the mechanical performance. 

Overall, this research provides scientific insights into the 

mechanical behavior of alginate@clay-based capsules, offering 

potential applications in drug delivery systems and tissue 

engineering. The findings contribute to our understanding of how 

clay incorporation can improve the mechanical properties of 

alginate capsules and guide the development of advanced 

encapsulation systems. 

Key words: Clay; Calcium alginate; hybrid bio-capsules; 

Mechanical performance. 

Figure: Effect of clay type and content on elastic 

modulus of alginate-based simple and hybrid capsules. 
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Abstract 

The Moroccan automotive industry has experienced 

significant growth in recent years, confirmed by the increase in 

foreign investment flows and the export performance achieved, 

especially in the manufacture of automotive seals which adopts 

on injection molding operation; it is an efficient method to 

produce high quality parts and products. Each company adopts a 

strategy of continuous improvement and operational excellence 

to progress towards performance. 

Consequently, the work presented in this paper is structured 

and is a component of the quality approach, with the objective to 

detect and minimize defects at the level of the adhesion of 

polyurethane (PU) paint to elastomer thermoplastic TPE. To 

begin, TPE elastomer samples and paint layers were 

characterized by X-ray diffraction to determine their 

compatibility and to determine how UV rays affected the 

crosslinking of PU paint. In addition, this work followed 

Taguchi's experimental design approach, allowing us to 

determine the variables affecting adhesion and how to adjust them 

to achieve the ideal conditions. The ANOVA analysis is used to 

develop the linear regression model and determine which factors 

have a significant influence on the response (adherence). The 

ANOVA analysis is used to develop the linear regression model 

and determine which factors have a significant influence on the 

response (adherence). Results from XRD show that TPE is a 

polyurethane elastomer TPU, which is compatible with the PU 

paint used. The XRD diagrams also showed that the intensity of 

the peak corresponding to the hard segments of polyurethane 

increases as the temperature rises during drying, and therefore the 

crosslinking under UV radiation increases with the temperature. 

Taguchi's analysis clearly shows that crosslinker dosage and 

drying temperature have the greatest statistical influence on the 

evolution of adhesion, followed by diluent dosage and drying 

time. 
Figure: Crosslinked polymers 
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Abstract 

 

Corrosion is a major problem in industrial environments, with 

significant economic and safety implications. The 

electrodeposition of the Zinc-Nickel (Zn-Ni) alloy coatings have 

gained popularity as a highly protective coating for steel due to 

their superior corrosion resistance compared to other Zn alloys 

coatings.(1–3)  The purpose of our research work is to study the 

effect of various temperatures on an electrolytically deposited Zn-

Ni alloy coatings based on acidic bath composition, and on the 

electrodeposition quality to resist against corrosion. The 

resistance of corrosion was controlled using electrochemical 

techniques such as EIS and liner polarization I-E and salt spray 

chamber using NSS standard in which the coating proved good 

corrosion resistance over 500h of exposition. 
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Abstract 
One of the main multicopper oxidases is phenoxazinone 

synthase [1,2]. In nature, aminophenozaxinones are formed by 

the oxidative cyclocondensation of 2-aminophenols with the 

enzyme phenoxazinone synthase [3]. Compounds containing 

phenoxazinone are receiving increasing attention for various 

applications industrial, in particular as antifungal and 

antimicrobial agents, dyes [4]. We used Transition metals 

complexes of six ligands containing benzene and naphthalene 

associated by diazenyl groups, these ligands have garnered 

attention due to their ability to provide N, O-bidentate chelation 

through the phenylazo-naphtholate group, which is valuable in 

stabilizing both transition and main group metal complexes [5]. 

Different metals, including copper, cobalt, manganese, and 

nickel, were tested for their aminophenoxazinone synthase under 

ambient conditions. Catalytic oxidation of 2-aminophenol (OAP) 

was carried out in methanol in following increased absorbance of 

2Aminophenoxazinone (APX) at λ=430nm. The substrate used in 

this oxidation was 2-aminophenol (4. 10⁻³ mol/L). 

Figure1: Oxidation reaction of 2-aminophenol 

 

Figure 2: ligands diaza benzene 
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Abstract  

The contamination of groundwater, rivers and lakes by 

nitrates has become a serious problem. The latter, mainly from 

agricultural activity, such as the use of chemical fertilizers, harm 

the aquatic ecosystem and the supply of drinking water. In some 

regions of Morocco, nitrate concentrations in groundwater and 

drinking water exceed 100 mg/L-1 of NO3-. On the other hand, 

the World Health Organization (WHO) recommends a maximum 

level of 50 mg/L of NO3- in water, but this threshold is often 

exceeded, making drinking water unfit for consumption in many 

regions. In this context, sensitive and reliable detection methods 

have become a top priority. 

In this work, we have developed and characterized electrodes 

based on carbon paste modified by a composite based on poly 1,8 

Diaminonaphthalene (1,8 DAN) and copper-oxide metal 

particles, the synthesis time of the electrode is 2 minutes. The 

developed electrochemical sensor is named poly 1,8-DAN 

/Cu/CPE. The prepared electrode showed electroactivity towards 

nitrate ions in a concentration range between 10-100 µM with a 

detection limit of 2,05 µM. The sensor (poly 1,8-DAN /Cu/CPE) 

showed very good repeatability and reproducibility and was 

successfully tested in environmental and food samples. 

 Figure 
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Abstract 
This bibliometric review of research on construction materials 

durability aimed to document and resume research trends over the 

past 30 plus years. Through bibliographical analysis of a number 

of Scopus-indexed documents, the review found an increase of 

relevant documents since 2012.  

The study examines the number of publications, authors, 

countries, institutions, and journals involved in research. It also 

identifies the field's most cited authors, countries, institutions, 

and journals. In addition, the review examines the most frequently 

used keywords in research and the most common research topics. 

Citation analysis aims to identify key authors and documents 

with significant relevance to this literature. Author co-citation 

analysis aims to identify the dominant fields in this inquiry. 

Finally, this study analyzes research trends over the past 30 

years and proposes future research directions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 : Published documents by year of the study 

field 
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Abstract 
The present work examines the adsorption of two novel 

heterocyclic compounds of the pyran derivatives, namely, 2-

amino-5-oxo-4-(p-tolyl)-4H,5H-pyrano[3,2-c]chromene-3-

carbonitrile (PY-CH3) et 2-amino-5-oxo-4-phenyl-4H,5H-

pyrano[3,2-c]chromene-3-carbonitrile (PY-H) against the 

corrosion of mild steel in molar HCl medium. The experimental 

investigation was carried out utilizing a series of techniques 

including Electrochemical Impedance Spectroscopy (EIS) and 

Potentiodynamic Polarization (PDP). Inhibition efficiencies of 

PY-CH3 and PY-H followed the order: 80.0% (PY-CH3) < 90.0% 

(PY-H). The adsorption process of PY-CH3 and PY-H on the mild 

steel surface follows the Langmuir adsorption model. Surface 

characterization analysis utilizing Scanning Electron Microscopy 

(SEM) coupled with Energy dispersive X-ray analysis (EDS), 

Atomic Force Microscopy (AFM), X-ray diffraction analysis 

(XRD) and Infrared Spectroscopy (FT-IR) supported the 

existence of a barrier layer covering the mild steel. WL 

measurements were also tested utilizing inductively coupled 

spectroscopy (ICP) and UV-vis spectrometry (UV-vis). 

 
 

Figure: 
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Abstract 
Environmental pollution, especially in aquatic ecosystems, is 

often attributed to chemical substances. Among these pollutants 

are toxic heavy metals such as mercury, cadmium, lead, and 

chromium, which are commonly found in contaminated water 

resources. Removing heavy metal ions from these sources is now 

a crucial environmental protection concern. A few treatment 

advances for heavy metal removal are broadly examined, like 

adsorption [1], membrane filtration, chemical precipitation, 

natural process, electrochemical treatment advances, etc. The 

above-mentioned techniques have the disadvantage of being 

costly and really time-consuming. Among them, adsorption is 

mostly preferred thanks to its high efficiency, easy use, low 

energy requirements, recyclability and effectiveness [2,3]. 

Various low-cost adsorbents derived from agricultural waste, 

industrial by-products, natural materials or modified biopolymers 

have recently been developed and applied for the removal of 

heavy metals from metal-contaminated wastewater. 
 

Keywords: Cellulose, Heavy metal, Wastewater treatment 

methods. 

 

 

 

Figure 1. Cellulose applications including water purification.  

Adapted from Ref. [4]. Copyrights: Elsevier, 2018. 
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Abstract 

Selenoureas, since their first report in 1963, have attracted 

significant interest with respect to their bonding, structure and 

more importantly as an ancillary ligand for complexation with 

various metals. Starting as an analogue of N-heterocyclic carbene 

(NHC), selenoureas, are considered as promising molecules in 

chemistry with numerous applications in various important 

processes. Based on the development of selone chemistry over 

the last 20 years, especially with their structural heterogeneity, 

interesting bonding properties and most importantly, due to their 

versatile reactivity and applications, selenoureas, can be arguably 

coined a worthy successor of N-heterocyclic carbene. Several 

organoselenium compounds, including ebselen, ethaselen, and 

Se-N-heterocyclic carbene (Se-NHC) compounds have been 

shown to inhibit cancer cell growth in vitro and in vivo. It was 

also reported that they have synergistic effects in combination 

with chemotherapy. Therefore, organoselenium compounds with 

different scaffolds have been used as chemotherapeutic agents 

attributed to their significant anticancer bioactivity.  

The purpose of this study is to prepare benzimidazolium salts 

that have bulky functional groups bonded to the nitrogen. 1H-

NMR, 13C-NMR, FT-IR, and microanalysis techniques will be 

applied to elucidate the structure. The benzimidazolium salts will 

interact with selenium, N-heterocyclic selenourea compounds 

will be prepared and structurally elucidated. Then, agar solvation 

techniques will be used to investigate the antimicrobial properties 

of Se-NHC compounds against Gram‐negative bacterial strains 

E.coli and P.aeruginosa; Gram‐positive bacterial strains S. aureus 

and  E.faecalis; and fungal strains C.albicans and C. glabrata. 

Anticancer properties of samples will be evaluated against A549, 

MCF-7, HCT116, SH-SY5Y, BEAS-2B cells lines 

Figure: 
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Abstract 
        Symmetrical azine ligand-based (L1-L5) (figure 1) have 

been evaluated for their phenoxazinone activity by combining 

them in situ with different metal salts (Cucl2, Cu(NO3)2, 

Cu(CH3OO)2, NiCl2, CoCl2, …) the complexes exhibited 

significant catalytic activity in oxidizing aminophenol to 

phenoxazinone (figure 2) at ambient conditions in the presence 

of dioxygen as an oxidant, especially for the combination of 

L2/CuCl2 which give the best rate, the study showed that several 

parameters influence on the catalytic activity of mimicking 

enzymes such as the nature of    ligand, ion metal, counter anion, 

the concentration of ligand and     substrat. In my presentation, I 

will show you our results in details. 

 
 

 

                                           

L5 

     

 

 Figure 1: ligand structures L1-L5 

                                                   

 

    Figure 2: phenoxazinone synthase activities 
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Abstract 

 

Interactions between metals and ligand (N-((3,5-dimethyl-1H-

pyrazol-1-yl) methyl)-N-phenylaniline) moieties are being found 

in an increasing number of biological systems with functions 

ranging from metal ion internalization to biomaterial synthesis. 

Although metal–Ligand interactions have been studied in the past, 

we present the first systematic study of an array of these 

compounds, all prepared under identical conditions. We report the 

ultraviolet–visible absorption (UV–vis) spectra and IR for ligands 

and tironate complexes of the first-row transition elements. 

Generation and identification of these species were accomplished 

by preparing solutions with varied ligand ∶ metal ratios and 

subsequently titrating with (MeOH). Controlled ligand 

deprotonation and metal binding resulted in sequential formation 

of complexes with one, two, and sometimes three ligand or tironate 

ligands bound to a metal ion.  then, scanning electron microscopy 

was used for morphology observation and in particular the X-ray 

diffraction analysis (XRD) and ATD/ATG. The second goal is to 

find a good catalyst to mimic the catalytic activity of 2,6 Dimethyl 

Phenol. The kinetic study of the oxidation of 2,6 Dimethyl Phenol 

has shown that certain complexes formed in situ are good catalysts. 

 

Keywords: Coordination; pyrazole; transition metal; 

characterization, The kinetic study.     
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Abstract 
Solanum elaeagnifolium, also known as silver nightshade, is 

an invasive herb of the Solanaceae family native to the 

southwestern United States and northeastern Mexico. The fruit is 

a globose, yellow berry, 8-20mm in diameter, polysperm, 

containing between 70 and 170 seeds [1]. Solanum is a vast and 

diverse genus of flowering plants that includes three food crops 

of great economic importance: potato, tomato and eggplant. The 

genus Solanum is the largest of the family Solanaceae containing 

about 2000 species [2].  

Solanum elaeagnifolium has been used for medicinal purposes 

such as the treatment of toothaches (The fruit is burned on the fire 

and the smoke is taken into the mouth to take away pain in the 

teeth) [3]. In northern Mexico, its berries were used to make 

cheese as a rennet to curdle milk [4]. Although Solanum. 

elaeagnifolium fruit is toxic to many animals, whole plant extracts 

were recently shown to exhibit analgesic, anti-inflammatory, 

antioxidant and hepatoprotective activities [5]. 

 

Figure1: picture of Solanum elaeagnifolium plant, 

taken by A. Laksir in Oujda, MORROCO,21/03/2023. 

 

Figure2: picture of Solanum elaeagnifolium fruit 

showing inside the seeds, taken by A. Laksir in Oujda, 

MORROCO, 21/03/2023. 
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Abstract  
 

Essential oils-based on remarin have been evaluated for their 

catecholase activity by combining them in situ with different 

metal salts. The result shows that the complexes containing 

copper acetate with different oils exhibited good catalytic activity 

in oxidizing catechol to o-quinone at ambient conditions in the 

presence of dioxygen as an oxidant, especially for the 

combination of essential oils with cu(ch3coo)2 which give a good 

results. The study showed that several parameters are contributed 

on the catalytic activity of mimicking enzymes such as the nature 

of essential oil (ligand), ion metal, counter anion, the 

concentration of ligand and substrate. Kinetic parameters have 

been determined for the best combinations following the 

Michaelis Menten and the results obtained are in agreement with 

this model. 

 

 Keywords:  Catechol ;  metal salt ; essential oil. 

 

Figure 1: oxidation reaction of catechol 
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Abstract 
 

The purpose of this study is to assess the impact of various 

extraction methods on the chemical composition of essential oil 

obtained from Pistacia lentiscus leaves. Both conventional 

methods such as hydro distillation (HD) and innovative green 

methods as supercritical fluid extraction (SFE) were used. The 

extractions were performed on both fresh and dried leaves at 

varying temperatures. The efficiency and selectivity of 

conventional and innovative extraction methods were evaluated 

based on the extraction yield and antioxidant activity of the 

essential oil. The essential oils obtained from HD and SFE were 

analyzed using GC-MS and antioxidant activity was determined 

using the DPPH assay. The results showed that the extraction 

procedure and air-drying procedure had a significant effect on the 

extractive yield and antioxidant activity of the extracted essential 

oil. 

 Figure 
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Abstract 
The fusarium of the date palm is a fungal disease whose causal 

agent is the Fusarium oxysporum Albidinis, it is a microscopic 

fungus of telluric origin. Essential oils from medicinal and 

aromatic plants have very interesting biological properties, which 

are applied in various fields such as medicine, pharmacy, 

cosmetics, and biocide. In this study, the antifungal activity of the 

essential oil isolated from the cedar plant was analyzed through 

the method of direct contact against Fusarium Oxysporum 

Albidinis, furthermore, its antibacterial activity was tested against 

Salmonella Newport and E. coli. The antioxidant activities were 

also tested by three methods; DPPH, ABTS, and Metal Chelating. 

The essential oil was extracted by the steam distillation method 

at a cooperative located in the eastern region of Morocco 

(Taourirt) and their chemical composition was determined by gas 

chromatography coupled with mass spectrometry (GC/MS), β-

Himachalene (49.96%) and α-Himachalene (19.37%) are the 

main compounds of the essential oil of cedar. The study of the 

antimicrobial and antioxidant activities revealed that this 

essential oil inhibits the growth of fungi and bacteria strains and 

it is a good antioxidant. The results showed that the essential oil 

has antifungal activity with CIM50= 51 µl in addition E. coli and 

S. Newport, giving MIC values of 120.54 µg/ml, and 241.08 

µg/ml, respectively. The antioxidant activities for all methods 

show IC50=1.5mg/ml. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Cedar 

 

Figure 2: The main compounds of essential oil of 

Cedar  
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Abstract 

Cancer cells display increased growth rates and resistance to 

apoptosis. The capacity of cancer cells to escape homeostasis and 

proliferate uncontrollably while avoiding Programmed cell 

death/apoptosis is acquired by mutations of key signaling 

molecules, which regulate pathways involved in cell proliferation 

and survival. Compounds of plant origin, including food 

components, have come to the attention of scientists for their use 

as agents’ cancer prevention and treatment. The exploration of 

natural products offers an excellent opportunity to evaluate new 

anti-cancer agents as well as to understand new mechanisms of 

action potentially relevant. Rosemary extract is said to have 

antioxidant, anti-inflammatory, antidiabetics and anticancer 

drugs. Indeed, it contains many polyphenols with carnosic acid 

and rosmarinic acid found in the highest concentrations. This 

review summarizes the in vitro studies and in vivo studies on the 

anticancer effects of rosemary extract, polyphenol extracts, acid 

carnosic acid, rosmarinic acid, and their effects on key signalling 

molecules. 

Figure : Anticancer mechanism of carnosic acid 
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Abstract 

 

Cardiovascular disease has one of the highest global 

incidences and mortality rates. Overmuch cholesterol in the blood 

and diet is a major risk factor for coronary heart disease and colon 

cancer. For each 1 mmol above the normal cholesterol level, the 

risk of coronary heart disease was approximately 35% higher and 

coronary death was 45% higher. Recently, lactic acid bacteria 

(LAB) have attracted attention as potential cholesterol-lowering 

agent. The reduction of serum cholesterol could be an important 

health benefit of LAB. Lben is one of the main dairy products in 

Morocco and it is considered a potential source of lactic acid 

bacteria (LAB). The aim of this study was to screen lactobacilli 

with probiotic characteristics isolated from Moroccan fermented 

milk (Lben), and to determine the effect of the screened 

Lactobacillus strains for their ability to lower cholesterol. The 

ability of strains isolated from “Lben” on lowering cholesterol in 

vitro was determined by o-phtshalaldehyde method. The LAB 

isolates were analyzed for their resistance to acid and bile salt. 

Strains with lowering cholesterol activity, their autoaggregation 

and coaggregation abilities are evaluated. The supernatant of the 

strain showed a high cholesterol assimilation capacity with 77% 

at the bile concentration of 1%. High tolerance was observed by 

strains essential gastric conditions such as acidity, bile salts and 

fluids of the small intestine, as well as resistance 0.4% phenol for 

24 h of exposure. The strain's autoaggregation and coaggregation 

abilities were recorded at 89.5 – 99.4 % and 44–57%, 

respectively. It can be concluded that Moroccan fermented milk 

product “Lben” contain LAB potentially acting as probiotics 

capable of reducing cholesterol.  

 

 

  

 

Figure: Survival in simulated stomach and small 

intestine condition of L.acidophilus. 
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Abstract 

Aristolochiaceae family includes about 500 

species for most tropical, subtropical, and 

Mediterranean countries. This family has been 

reported in the forest of America, Asia, Africa, 

Europe, and rarely in other continents. Aristolochia 

longa, Mediterranean specie in North Africa, known 

as “Barraztam,” was recommended since antiquity 

against ovarian insufficiency and snake bites. The 

present study aimed to corelate the excellent 

antibacterial activities of Aristolochia longa root 

extracts. Bibliography shows that A. longa is widely 

studied and phytochemical analysis showed the 

presence of several major bioactive compounds such 

as Luteolin, 4-hydroxycinnamic acid, Kaempferol, 

ferulic acid, citric acid, and quinic acid. The tests 

indicated the higher efficiency against: 

Staphylococcus aureus, Escherichia coli, 

Pseudomonas aeruginosa, Enterococcus faecalis, and 

S. aureus. Molecular docking studies is a good tool to 

interpret the higher antibacterial activity.  
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