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 PREFACE  

he 2nd International Symposium on 
Materials Chemistry, has taken place in 
Boumerdes  Algeria on 16 – 20 May 2021 

in the Virtual Scientific Meeting form  

The Second Symposium on Materials Chemistry 
(ISyMC2021) aims to bring international and 
national researchers to high-level exchange on 
emerging solutions and technologies in the 
fields of materials science. This international 
symposium organized by Chemistry 
department of the   University M'hamed 
Bougara Boumerdes, aims to encourage 
exchange between participants on the most 
recent advances in chemical engineering, 

chemistry materials science, and energetic 
materials, etc. 

 Over 951 submissions were submitted to us. 
These papers have gone through a strict 

reviewing process performed by our 
international reviewers. All the submissions 
were double-blind reviewed, both the 
reviewers and the authors remaining 
anonymous. With the hard work from the 
reviewers, only 230 abstracts were finally 
accepted.  

The symposium will cover different topics linked 
to materials synthesis and characterization, 
interfacial phenomena, systems and materials 
optimization and modeling. Leading scientists 
and researchers will share their recent progress 
and stimulate discussions on multidisciplinary 
research activities. These communications were 

divided into four chapters: 

  1. Inorganic Materials Chemistry 

Keywords: concrete and cementitious 
composites, ceramics matrix and glass, Metals 
and alloys   

 2. Organic Materials Chemistry 

Keywords: polymer matrix composites, 
nanocomposites, Elastomers and rubber, Paint, 
varnishes and glues, Resins and solvents... 

 3. Green Processes 

Keywords: Wood and paper Ecology, Water 

treatment, Biomass Valorisation, Sustainable 
chemistry, Renewable energy, Waste  

management and recovery, recycling, life cycle 

analysis and sustainability... 

 4. Processing and manufacturing technologies 

Keywords: Experimental techniques 
standardization, nanotechnologies. 

These Proceedings contain abstracts of talks 
that were given at the 2nd International 
Symposium on Materials Chemistry which took 
place in Boumerdes, Algeria on 16-20 May 
2021. This Symposium sprang from yearning for 
a specialized conference on materials organics 
and inorganics. The Symposium encouraged 

investigations that go to the heart of matters, 
widening existing horizons and perspectives, 
kindling a holistic viewpoint, fostering 
collaborations across the board and, ultimately, 
sparking innovative thought and approaches. 
Participant affiliations covered more than 80 
universities and research centers. 
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A new Cobalt modified electrode for elect catalytic oxidation of 

ethanol 
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Algeria 

 

Abstract ─ A new efficient and low-cost cobalt modified electrode for electro catalytic 

oxidation of ethanol in fuel cells was developed. The voltammetric characterization 

was realized at 50 mV.s-1 in 0.1M NaOH solution. The elaborated electrode shows a 

good electro catalytic activity toward ethanol electro oxidation. The study of the effect 

of the scan rate shows that the oxidation reaction of ethanol on the modified electrode 

is controlled by adsorption. The effect of the concentration and the repeatability of the 

measurements are also investigated, and the obtained results indicate the efficiency 

of the new modified electrode for the electro catalytic oxidation of ethanol. 

 

Keywords: Electro oxidation, Modified Electrode, Ethanol. 
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 Self-combustion synthesis and characteristics of dilithium 

cobalt bis(tungstate) as battery-type electrode for hybrid 

supercapacitor with excellent charge storage performance  
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Merveilles, 16038, Algiers, Algeria  

 

Abstract ─ There is a growing demand for hybrid supercapacitor systems to combine 

the advantages of both lithium-ion battery and supercapacitors for the application of 

electric vehicles. Oxide materials with polyanions having open framework structure 

of type LixMy(XO4)z (M= Ni, Co, Mn, Fe...) and (X = P, As, Mo, W) are of great interest 

for electrochemical energy storage. In this study, we succeeded in synthesizing the 

ultrapure Li2Co(WO4)2 material with an easy synthesis method (auto-combustion), 

followed by annealing at 650°C in air. The prepared dilithium cobalt bis(tungstate) was 

characterized via x-ray diffraction (XRD) and FTIR to determine the crystalline 

structure, the presence of a pure and single phase is confirmed with the rietveld 

refinement. The chemical composition and oxidation states of the lithium, cobalt, 

tungstate and oxygen of Li2Co(WO4)2 material was analyzed by X-ray photoelectron 

spectroscopy (XPS). Scanning electron microscopy (SEM) and transmission electron 

microscopy (TEM) were applied to demonstrate the morphology, shape, and size of 

the achieved Li2Co(WO4)2 powders. The electrochemical performances in 6M KOH 

electrolyte at room temperature were investigated by cyclic voltammetry (CV), 

electrochemical impedance spectroscopy (EIS) and galvanostatic charge discharge 

(GCD) tests. The characteristic redox peaks of CV curves clearly elucidate the redox 

behavior of battery type and this type of materials could provide relatively high charge 

storage performance. The capacity at 1A/g of Li2Co(WO4)2 is 631.2 C/g, and the specific 

capacity of Li2Co(WO4)2 electrode was reduced from 464 to 388 C/g (about 16.4 %) after 

10,000 charge-discharge cycles at a constant current density of 10 A/g, showing 

superior performance stability.  

Keywords: Self-combustion synthesis; battery type electrode; Hybrid supercapacitor. 
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Studies on photocatalytic degradation of Rhodamine B using the 

orthorhombic phase of antimony oxide Sb2O3 (Valentinite) 

 
Mounira Abdellatif 1,*, Yamina Louafi1,2 
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Abstract─ A facile hydrolysis-precipitation was used to elaborate antimony oxide 

Sb2O3 (valentinite). The semiconducting and photoelectrochemical properties were 

investigate. X-ray diffraction (XRD), scanning electron microscopy (SEM), diffuse 

reflectance, Raman spectroscopy and FTIR were used to characterize the developed 

material. (XRD) results were compatible with an orthorhombic phase (SG: Pccn). The 

optical measurements give a direct band gap of 3.3 eV and the Mott–Schottky plot 

shows n-type conduction with a flat band potential of -0.17 VAg/AgCl. The valence 

band and the conduction band were located respectively at (-7.87eV / 2.83V) and (-

4.57eV / -0.47V), in which these parameters were used to construct the energy band 

diagram. Antimony oxide was tested as photocatalyst for degradation of Rhodamine 

B (RhB) (87.38%) under UV light.   

  

Keywords: Antimony oxide Sb2O3 (valentinite), facile hydrolysis-precipitation, as 

photocatalyst for degradation, Rhodamine B (RhB). 
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 Synthesis and characterization of a new Schiff base 2, 2'-((1E, 

1’E)-((4-methyl-1, 3-phenylene) bis (benzylidene)) bis 

(methylethylidene)) bis (4-methoxyphenol)  
 

Amira ABDELMADJID MADI1*, Djahida HAFFAR1, Fatiha BENGHANEM2  

 
1Laboratory of Electrochemistry and Materials (LEM) Department of Engineering Process, Faculty of 

Technology, Ferhat Abbas University Setif-1, Setif 19000, Algeria.  
2Laboratory of Electrochemistry, Molecular Engineering and Redox Catalysis (LEIMCR) Department of 

Engineering Process, Faculty of Technology, Ferhat Abbas University Setif-1, Setif 19000, Algeria.  

 

Abstract: A Schiff base is defined as the product of a reaction of a primary amine with 

a ketone or an aldehyde accompanied by the removal of a water molecule. Schiff's 

bases compounds are applied in different areas of chemistry as like catalysis, liquid-

liquid extraction, inhibitors of corrosion. They are also widely used in medicinal 

chemistry and coordination chemistry. This work focuses on the synthesis and 

characterization of a new Schiff base. This molecule result from the condensation of 

diamine (2,4-diaminotoluene) and an aldehyde (2-hydroxy-5-methoxy benzaldehyde). 

The Schiff base has been characterized by IR, 1H NMR and UV-Vis techniques. The 

molecular structure of this compound has been confirmed by the X-Ray Diffraction 

method (XRD). The spectroscopic results confirm the structure of the Schiff base 

synthesized.  

 

Keywords: Synthesis, Schiff base, X-Ray 
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 Metal Complexes Derived From Binzidine As Catalysts: 

Synthesis, Characterization And Environment Application  

 
Abdelhak Abdous1,*, Sana Almi1 

 
1Department of Industrial Chemistry, University of Biskra, Biskra, Algeria  

 

Abstract ─ Schiff base ligand derived from Binzidine was synthesized and analyzed 

by IR, 1H NMR, 13C NMR, UV-Vis and melting point. Interaction of the obtained ligands 

with metal salts produced novel nano sized Mn(II), Ni(II) and Sn(II) complexes. The 

isolated complexes were characterized by elemental analysis, infrared spectra, 

ultraviolet-visible and thermal analysis (TGA) in dynamic air atmosphere. The 

stoichiometry of the various complexes formed in solutions via the reaction of metals 

with the studied ligands was determined by applying the spectrophotomertic molar 

ratio and continuous variation methods. Catalytic ability of synthesized complexes 

were examined and found that highly selective oxidation of phenol (>95%) in the 

presence of these complexes.  
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 Effect of temperature on corrosion of mild steel in 1M HCl 

medium in the presence and the absence of Schiff base  
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Engineering Process, Faculty of Technology, Ferhat Abbas University Setif-1, Setif 19000, Algeria.  

 

 

Abstract─ Temperature is one of the factors that can affect the behavior of the 

material in a corrosive environment. It can modify the metal-inhibitor interaction in a 

given medium. The increase in the temperature accelerates the corrosion reactions 

and can cause a weakening of the steel’s resistance to corrosion. To confirm the effect 

of this factor on the inhibitory power of the organic compound studied. we carried out 

the study by varying the temperature between 298 to 328 (K) by using the 

electrochemical measurements, and we have plotted the polarization curves and the 

electrochemical impedance diagrams of the mild steel without and with the addition 

of the organic compound (Schiff base) in 1M HCl at concentration of 2.5 x 10-3 (M)  

 

Keywords: Schiff base, mild steel, corrosion, electrochemical measurements, 

Temperature. 
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 Removal of metylene bleu using clay/calcuim alginate 

encapsulated beads  
 

ABERKANE Dihia1, IHADDADEN Soraya1,*, MEZITI Chafika1,2, BOUKERROUI Abdlhamid1.  

 
1LTMGP (Laboratory of Materials Technology and Process Engineering, Chemistry), University of Bejaia, 

Algeria  
2Faculty of process engineering, Salah Boubnider University, Constantine, Algeria  

 

Abstract─ In the present study, the reclaimed bleaching earth wastes from edible oil 

refineries were reclaimed and used in the preparation of alginate beads for the 

removal of methylene blue as a cationic dye model, thermal properties and porous 

composites were analyzed by ATG and BET, structure and morphology were examined 

by FT.IR, MET. In addition adsorption tests were carried out in batch mode under 

different conditions of pH, contact time and initial concentration. Experimental data 

are modeled using Langmuir and Freundlich isotherm, the results revealed that the 

designed beads exhibit a suitable adsorbent efficient and recyclable in the removal of 

BM.  

 

Keywords: Worn bleaching earth, alginate beads, methylene blue, adsorption 
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 Ecological process for CIGS solar cell fabrication  
 

Abib Hocine Yacine1,*, Rahmoun Khadidja1, Jean-Pierre Vilcot2  

 
1 Material and Renewable Energies Research Unit URMER, University of Tlemcen Abou Bakr Belkaid, 

BP 119, Tlemcen 13000, Algeria  
2 Electronic, Microelectronics and Nanotechnology Institute IEMN, UMR 8520, CS 60069 59652 

Villeneuve d'Ascq cedex, France  

 

Abstract─ Our ultimate goal is to develop a sputter deposition process only; for the 

development of Coper-Indium-Gallium-Selenium (CIGS) based solar cells. In addition, 

achieving a reduced environmental mark, led us to remove both the selenization step 

and the cadmium material from the fabrication process. An original deposition 

process for the absorbent layer (CIGS) will be presented; it brings together the three 

main guidelines, namely the use of a single quaternary target, the absence of the 

Selenium based process and a limited thermal budget. We developed an alternative 

zinc sulphide oxide (ZnOS) buffer layer and we present the ideal parameters for the 

ecological CIGS solar cell elaboration through a SCAPS-1D simulation.  

Keywords: Ecological process, CIGS solar cell, ZnOS buffer layer, Scaps-1d 
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 Extraction of naturel compounds and applied antioxidant 

activity metal chelating of medicinal plant 
  

Asma ABID1*, Kamilia BIRECHE1, Messaouda DAKMOUCHE1, Abdeldjabbar MESSAOUDI1, 

Saida BENFARDIA1, Lazher BACHKI1.  

 
1Department of chemistry, University of KASDI Marbeh, Ouargla, Algeria.  

 

Abstract─ Medicinal plants are widely used as a main source of food, and over time 

humans have discovered that they can use them as medicines and remedies to cure 

various illnesses.  

The aim of this study was to extract naturel compounds by solid/liquid extraction and 

liquid/liquid extraction, and to evaluate antioxidant activity by used metal chelating 

method. We obtained five extracts and the results showed that this plant contains 

different groups of phenolic compounds, where the great yield of extraction was on 

residual water extract. In the metal chelating antioxidant activity, we chose the same 

concentration for all the extracts which is equal to 5.8 mg/ml, we observed that all 

the extracts have a good efficacy and crude extract was the most effective the largest 

percentage of inhibition value equal to compared other extracts I%= 95.19% ± 1.35.  

As a conclusion of this work we found that all the extracts have good antioxidant 

activities which may be explained by containing natural antioxidant compounds that 

can give better antioxidant effect in pure state.  

 

Keywords: Medicinal plant, Antioxidant activity, naturel compounds, Extraction, Metal 

chelating. 
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 A brief review on electrochemical supercapacitors  
 

Wafa ACHOUR 1,*, Toufik HADJERSI 2, Mohamed KECHOUANE1  

 
1Material physics department, University of science and technology Houari BOUMEDIAN, Algiers, 

Algeria.  
2Division of Emerging Semiconductor Technologies for Energy (TESE), Semiconductor Technology 

Research Center for Energy (CRTSE), Algiers, Algeria.  

 

Abstract─ In the past decade, the rapid technological development in various fields 

causes a pressing requirement of more and more high-performance energy 

conversion and storage devices. Among the latter, supercapacitors acquired a 

particular interest lately. Indeed, they are considered as one of the most effective 

energy storage devices and highly recommended due to their properties: high power 

density, ecofriendly characteristics, long life and low production cost. Despite that, 

they still show some drawbacks such as low capacitance, self-discharge rate and 

low power density. For these reasons, a lot of studies are focused on resolving them 

and in an attempt to enhance the electrochemical storage properties.  

In this work, we present a short literature review about different types of 

supercapacitors and its working principle as well as the diverse manufacturing 

methods. In addition, the main differences between double layer capacitors and 

pseudocapacitors from point of view of the electrochemical response (cyclic 

voltammetry, charge and discharge) are discussed. Finally, we cite the various 

application domains that supercapacitors are used in.  

 

Keywords: Supercapacitors, double layer, pseudocapacitors, electrochemistry. 
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 Essential Oil of Clove as a Green Inhibitor for the Corrosion of 

Steel in Hydrochloric Acid Solution  
 

Fatima adjal1,*, Kholoud Chagra1, Imane Ait Bouabdallah1, Sana Almi1  

 
1Department of industrial chemistry, University of Biskra/Biskra, Algeria  

 

Abstract─ Corrosion inhibitors have been used in corrosion protective coatings for a 

long time. The use of plant extracts as green environmentally friendly corrosion 

inhibitors into corrosion protective coatings is the subject of research under 

development. Indeed, these natural extracts contain many families of natural organic 

compounds (essential oils, flavonoids, alkaloids, tannins, etc.), easily available and 

renewable.  

The aim of this work was to study the physicochemical properties of cloves essential 

oil, and to study their inhibitory action against the corrosion of steel in an acidic 

medium of 1M HCl, by mass loss.  

The extraction of the essential oil is carried out by hydrodistillation, and by solvent 

(soxhlet). The results obtained show that the extraction yield by the two methods are 

11.25% and 25% respectively and the physico-chemical analyzes of the essential oil 

are in agreement with those of AFNOR standards.  

The essential oil of Clove at 1g / l, reduces the corrosion rate. The inhibition efficiency 

increases with diminution of the time, reaching 94.99%.  

 

Keywords: essential oil, clove, corrosion inhibitor 
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Optimization of the gas nitriding process of 32CDV13 steel 
 

Mohammed Salah AGGOUNE1,*, Lazhar TORCHANE1  

 
1Department of Mechanical Engineering, Environment Laboratory, L’aarbi Tebessi University, Tebessa, 

Algeria  

 

Abstract ─ The proposed work aims to optimize the thermochemical low-temperature 

nitriding treatment process for 32CDV13 steel in order to improve its mechanical 

properties of the surface (good resistance to wear, friction and corrosion) and the 

nitrogen diffusion layer (good resistance to fatigue and good core toughness). 

Optimization and control of the nitriding process requires understanding the 

mechanisms of nitrogen transfer in the gas phase and at the gas/solid interface. 

These mechanisms allow us to access an important parameter which conditions the 

transfer of nitrogen at the gas/solid interface "the nitriding potential KN". The 

relations allowing the calculation of this potential will be developed in this paper. The 

characterization of the nitrided samples by x-rays, optical microscopy, by 

microhardness and by electron microprobe allow us to highlight the influence of 

hydrodynamic conditions (in terms of total flow rates of the gas mixture consisting of 

ammonia, nitrogen and hydrogen) and thermodynamic conditions (in terms of partial 

pressures of the different gases at the inlet of the furnace) on the kinetics of 

decomposition of ammonia in the furnace, on the transfer rate of nitrogen at the 

gas/solid interface, the nitrogen concentration at the surface and finally on the 

different configurations of nitride layers formed on the surface of the steel studied.  

Keywords: Gas Nitriding, Nitriding Potential, Decomposition of Ammonia 
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 Separation and extraction of Ethanol from waste water using 

Salting-out effect of Potassium Chloride (KCl)  
 

Aidaoui Ahleme1,*, Hasseine Abdelmalek1 

 
1Department of Chemical Engineering, University of Mohamed Khider, Biskra, Algeria  

 

Abstract─One of the sources of water pollution is industry, it generates organic and 

inorganic pollutants that are extremely dangerous to people and environment. The 

recovery and extraction of these effluents from aqueous waste streams is critical and 

indispensable from the points of view of pollution control and recovery of useful 

materials. The aim of this study has been focused on the effect of potassium chloride 

on the separation of ethanol from water using organic solvent (Ethyl acetate). The 

system studied in this work is (water + ethanol+ ethyl acetate+ salt) at 293.15 K, the 

mass fractions of the salt are (5%, 10% et 20%). It is noted that the equilibrium between 

phases is modified preferably to the extracted phase. Reliability of the experimental 

data was ascertained by applying the Othmer-Tobias correlation. In addition, 

distribution coefficients and separation factors were calculated from the 

experimental data.  

 

Keywords: Extraction, liquid-liquid Equilibrium, Salting-out effect, Correlation. 
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 Study of the Absorption Phenomenon of Methylene Blue on 

Double Lamellar Hydroxides  
 

Aider Nadia1,2*, Djebarri Baya4, Touahra Fouzia3, Bali Ferroudja2, Halliche Djamila2  
 
1Département de Chimie, Faculté des Sciences (UMMTO) Tizi-Ouzou (Algérie).  
2 Laboratoire de Chimie du Gaz Naturel, Université des Sciences et Technologie Houari Boumediene 

(USTHB) Algérie.  
3Centre de Recherches Scientifiques (CRAPC), BP 248, Alger, 16004, Algérie.  
4Département de Chimie, Faculté des sciences, Université de M’hamed Bougara, Avenu, de 

l’indépendance 35000Boumerdès, Algérie.  

 

Abstract ─ Industrial discharges containing toxic products have become very worrying, 

which has caused widespread awareness and led to legislation becoming more severe with 

regard to the tolerated limits. Despite the continual improvement in processes or human 

behavior, the techniques for treating inevitable pollution still encounter difficulties because 

there are no universal methods of treatment.  

Among the aqueous effluents, those containing dyes, once dissolved in water, they will 

sometimes be difficult to treat because the vast majority of dyes have a synthetic origin and 

a complex molecular structure which makes them more stable and difficult to be 

biodegradable and which pose specific technological difficulties.  

Methylene blue is the most common dye used in dyeing cotton, wood and silk. It can cause 

eye burns causing permanent injury to the eyes of humans and animals. Its inhalation may 

cause breathing difficulties and its ingestion through the mouth produces a burning 

sensation, causes nausea, vomiting, sweating and profuse cold sweating. The treatment of 

industrial waste containing this type of dye is of great interest.  

A wide variety of physical and chemical techniques have been developed and tested in the 

treatment of effluents loaded with dyes.  

In the present work, we are mainly interested in studying the adsorption of methylene blue 

dye on hydrotalcites, which are easy to synthesize at the laboratory scale. Different 

experimental parameters were analyzed: pH, adsorbent mass, initial dye concentration, 

temperature, stirring speed.  

 

Keywords: Hydrotalcite, Co-precipitation and Methylene blue 
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Development and Application of Double Lamellar Hydroxide 

Materials in the Dry Reforming Reaction of Methane 
 

Aider Nadia1,2*, Touahra Fouzia3, Djebarri Baya4, Bali Ferroudja2, Halliche Djamila2 
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l’indépendance, 35000 Boumerdès, Algérie. 

  
Abstract ─ The production of energy, necessary for the needs of the populations, contributes 

to the reinforcement of the greenhouse effect (emissions of CO2, CH4) and to the precipitation 

of acids thus causing serious ecological problems whose impact in terms of public health 

becomes of more and more worrying. Thus, the development of alternative solutions, oriented 

towards sustainable development. One of the solutions developed by researchers in this field 

is the dry reforming reaction of methane (Eq.1). This reaction constitutes an important means 

for the production of synthesis gas (CO + H2). 

𝐶𝐻4 + 𝐶𝑂2  →   2𝐶𝑂 + 2𝐻2                                  (𝐸𝑞. 1) 

The main objective of this work consists of the development and characterization of 

hydrotalcite-type materials as well as its application in the dry reforming reaction of 

methane. 

We have prepared a series of hydrotalcite type catalysts, by the method of co-precipitation 

based on divalent and trivalent cations (Co, Fe and Al) at basic pH and a ratio of Co+2 / Al3+ = 

2, then calcined at 800 ° C for 6h. The global chemical formula of hydrotalcite: 

[𝑀1−𝑥 
2+ 𝑀𝑥

3+(𝑂𝐻)2]𝑥+[𝐴𝑛−]𝑥

𝑛
 . 𝑚 𝐻2𝑂. 

 Then, these samples were studied using different physico-chemical 

analysis techniques: TGA,ICP, XRD, N2 adsorption and desorption, H2-TPR, O2-TPO, SEM-

EDX and TEM. The dry methane reforming reaction was carried out in this work at 

atmospheric pressure using a catalytic converter fitted with a quartz reactor and operating 

in differential dynamic regime. The sample is first reduced under H2 (flow rate of 1.2 l / h) at 

700 ° C before sending the reaction mixture CH4 / CO2 / Ar (20 ml / min). 

We have mainly examined the influence of trivalent metals on the catalytic performance and 

stability of catalysts at 700 ° C. Overall the study of the CH4 / CO2 reaction revealed that better 

catalytic performance is obtained when in the case of CoFe-CO3 catalysts. 
 

Keywords: Hydrotalcite, Co-precipitation and Methane reforming 
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Elimination of total iron by green algae type spirogyra 

Djezzar Zohra1, Aidi Amel1,*, Slimani Assia1  

1 Department of Industrial Chemistry, Faculty of Science and Technology, Biskra University, 07000 

Biskra, Algeria 
  

Abstract─ The development of activated carbon adsorption processes consider as 

one of the most important research areas. For this, the preparation of activated 

carbon with specific properties is attracting more and more attention from 

researchers. About that context we made this work, which concerns an experimental 

study, on the one hand of the preparation of raw and activated carbon by phosphoric 

acid (H3PO4) and natural lemon acid from the green algae "spirogyra" of fresh water 

from the region of M'chouneche "Oued LABYADE" to Wilaya of Biskra, and on the other 

hand, knowledge of the performance and efficiency of activated carbon in total iron 

retention by adsorption compared to raw algae. The results obtained through 

activation methods applied to these algae show a good adsorption capacity of total 

iron on Raw algae R = 99%. The physical characterization (porosity and surface) of the 

raw green algae was determined by DRX, IRTF and MEB analysis, and the chemical 

characterization (surface function), was carried out by pH at zero charge point (pHPZC). 

This study is followed by the effects of varying the optimal operating conditions for 

good adsorption of total iron; in particular, the effect of stirring time and the effect of 

temperature that showed that the total iron retention is very fast, where the 

equilibrium at 15 minutes and room temperature, because there is no significant effect 

of temperature variation.The adsorption kinetics that have been perfectly described 

by the pseudo second order model. 

Keywords: Pollution, green algae, Biomaterial, Adsorption, Total iron. 
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Thermodynamic study for the removal of Ni (II) by liquid-liquid 

extraction in the purification of effluent  

  

Aidi Amel*1, Barkat Djamel1 

1Département de Chimie Industrielle, Université Mohamed Khider – Biskra, Algérie. 

Abstract─ Solvent extraction system is one of the effective techniques used for the 

separation of toxic metal ions from aqueous solutions . The recovery of Ni(II) from 

aqueous solutions is very important for environmental protection. The objective of 

this work is to study the influence of : pH, concentration of the extractant and 

temperature on the solvent extraction of Ni(II) ions, which is a highly toxic metal ion 

that is readily encountered in the environment. The liquid–liquid extraction of Ni(II) 

from sulfate medium [Na2SO4] = 0.33 mol l-1 of constant ionic strength (I=1.0 mol kg-1) 

with  salicylideneaniline (HL) in cyclohexane at 283K, 293K, 303K, 313K, and 323 K has 

been investigated. By using the slope analysis method the stoichiometry of the 

organometallic complex extracted was determine. At the end of this research, we 

have found that stoichiometry of Ni(II) complex is of the type NiL2. The elimination of 

this metal increased with the increase of temperature. The values of the equilibrium 

constant have been calculated as well as the values of the thermodynamic 

parameters ∆H°, ∆S° and ∆G°. 

Keywords: Separation, protection, liquid-liquid extraction, environmental, Transition 

metal ions, Temperature effect. 
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 Effect of genus Bacillus bacteria on the corrosion of carbon 

steel in sterile natural seawater 
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de Tizi-Ouzou, 15000, Algeria  

 

Abstract ─The aim of this work is to study the effect of genus Bacillus bacteria on the 

corrosion of carbon steel in sterile natural seawater. With this intention, 

electrochemical measurements including Tafel plots and electrochemical impedance 

spectroscopy (EIS) were performed to assess the variation in corrosion behavior of 

carbon steel in sterile conditions with and without Bacillus. The results of the Tafel 

plots showed a significant reduction in the corrosion rate in the presence of a 

bacterial biofilm produced by the bacteria. The EIS data showed that the charge 

transfer resistance is higher in medium containing Bacillus and increases with the 

time of immersion.  

 

Key words: Carbon steel; EIS measurements; Microbiological corrosion 
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 Elaboration of modified carbon felt electrodes by electro-deposition of 

manganese dioxide nano-particles: Utilization as cathode catalyst for 

reduction of oxygen in Microbial Fuel Cell (MFC)  
 

A. Ait Amer1, 2*, A. Zerrouki2, M. Kameche3, S. Taleb2, A. Ziter2, S. Boukriris2, T. Benabdallah2,            

C. Innocent4  
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(UDL). Sidi Bel Abbes. Algeria.  
2Laboratory of Chemistry and Electrochemistry of the Metallic Complexes (LCECM), University of the 

Sciences and Technology of Oran-Mohamed Boudiaf (USTO-MB), Oran, Algeria.  
3Laboratoiry of Physico-Chemistry of Materials, Catalysis and Environnement (LPCMCE), University of 

Sciences and Technology of Oran - Mohamed Boudiaf (USTO-MB), Oran, Algeria.  
4 Institut Européen des membranes (IEM), Université de Montpellier, France.  
 

Abstract ─In recent years, technical advanced and knowledge of catalytic materials draw much 

interest and attention to develop MFCs, for the treatment of waste waters. A MFC is thus a 

bioelectrochemical system that produces electricity from the oxydation of the organic matter contained 

in the fuel. It consists of a reactor in which the bacteria degrade the organic matter and produce 

electrons which flow in the external circuit to connect the electrodes. However, the development such 

devices must fulfill two essential criteria: the cost of these electrode materials and their ability for 

improving oxygen reduction kinetics and thus increasing renewable energy production of the MFC, 

when used as cathode. In this study, new modified electrodes (MEs) were elaborated namely CF-

MnO2.They were obtained by electro-deposition of manganese dioxide (MnO2) particles on the carbon 

felt (CF), and FC- MnO2-PPy in-situ by electro-polymerization of pyrrole in the presence of Mn (II) ions. 

Effective electro-deposition of MnO2nano-particles was achieved successfully by 

chronoamperometry. Furthermore, the modified materials have been used successively with CF 

electrode as cathodes in a two-compartment MFC inoculated with medicinal plant wastes for the 

improvement of oxygen reduction. The results show that the MFC performs two functions: production 

of bio-energy with very interesting yield and abatement of the chemical oxygen demand (COD) of the 

microbial inoculum leachate. In the begging, the voltages delivered by the MFC with modified CF-MnO2 

cathode was 400 mV, greater than that with the pristine CF (i.e. 95 mV), keeping a difference of 50 mV 

between them during 5 days of functioning. These findings are quite comparable to those obtained with 

modified electrodes using very expensive catalysts such as platinum nanoparticles. Besides, the 

voltages’ values are well correlated with the COD removals which were 61% and 38% respectively, 

making in evidence the depollution of the organic matter wastes by oxidation using the catalytic 

properties of the microorganisms at the bio-anode. It is consequently, illustrated by the substantial 

color change of the bio-anode compartment, from dark to brown.  

 

Key words: Modified electrodes (MEs); microbial fuel cell; MnO2 nano-particales; pyrrole 

polymerization; Medicinal plant wastes treatment. 
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Effect of the extraction method on the yield of silica in biomass 
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Université Blida 1,Soumaaroad BP270 Blida, Algérie 

 

Abstract ─ Silica is the second most abundant element in the earth surface. As a 

consequence, plants rooting in soil always contain some silicon in their tissues and 

can be used as an important raw material for producing silicon-based materials.  

Many investigations have shown that pure silica can be prepared from a biomass. The 

objective of the present study was to develop a procedure for obtaining and 

characterization of silica from plant (weed). Several treatments can be used to 

increase the purity of the silica obtained. in this work we used three treatment 

methods, leaching of biomass with HCl, leaching of biomass with HNO3 and finally 

leaching and refluxing. The calcination temperature and time are kept constant for all 

three treatment processes (600C, 6h). The resultant silica was characterized by X-

ray diffraction (XRD) and X-ray fluorescence (XRF), Based on the XRD spectrum, silica 

obtained was in crystalline form for the three process. The XRF results revealed that 

the highest purity of silica (78%) was obtained by pre-treatment using leaching and 

post-treatment with refluxing. 

Keywords: Silica, Biomass, Refluxing,Leaching 
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 Abstract ─ In recent years, modern society has realized the emergence of the 

supercapacitor as a new energy storage device, which compensates for deficiencies 

of other energy storage devices such as batteries and fuel cells, in terms of power 

density and cycle stability; however, it is still incapable of competing in the 

marketplace because of its lower energy density. Hence, the majority of researches 

in this field focus on improving energy density while maintaining other desirable 

properties, as well as developing low-cost materials and fabrication processes [1-2]. 

Thus, in order to achieve a high energy density and enhance the capacitive behavior 

of the graphene film electrode, we pioneered a simple step-by-step chemical 

reduction method by altering two different reducing systems with the order of 

hydriodic acid-water and hydriodic acid-acetic acid (HI-H2O/HI-AcOH), and the 

reverse order (HI-AcOH/HI-H2O). The produced graphene film possesses high 

specific capacitance of ~524 Fg-1, and high electric conductivity (~ 4630 S m-1). The 

operation voltage is enlarged to 1.4 V in spite of using aqueous electrolyte, yielding a 

maximum energy density of ~165.4 Wh kg-1 at a power density of ~162.4 W kg-1.Such 

outstanding results made the supercapacitor comparable to battery in terms of 

energy density. This study proposed a promising solution in developing energy 

storage devices with a high energy and power densities for wide range applications.  

Keywords: Reduced graphene oxide film; Enegy density; supercapacitor.  
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Abstract─ A series of novel cobalt(II) complexes has been prepared with different heterocyclic 

ligands derived from pyrazolone, thiourea and coumarin (Figure 1). These molecules rich with donor 

atoms and coordination sites have been characterized by the nuclear magnetic resonance (NMR), 

infrared (IR), electronic (UV/Visible) and mass spectrometries, in addition to X-ray diffraction on 

single-crystal and cyclic voltammetry. Their structures have also been optimized and their electronic 

properties studied by the Density of the Functional Theory (DFT).  

The complexes that have been prepared by several ways according to each ligand’s chelating ability 

and complexation conditions, have been characterized by infrared (IR), electronic (UV/Visible), mass 

and electron paramagnetic resonance (EPR), in addition to magnetic and conductivity measurements 

and cyclic voltammetry.  

The results indicated an octahedral geometry for all our complexes, in which the heterocyclic 

compounds act as (N,S), (N,O) or (O,O) bidente ligands with interesting spectral properties that have 

been well studied by the Density of the Functional Theory. The complexes’ structures have been 

optimized, the theoretical properties compared to the experimental ones which allowed us to gain a 

better insight into some other features, especially the ones related to their biological profile.  

The studied compounds have been evaluated for potential biological activities. One of the complexes 

has been evaluated for cytotoxic and/or cytostatic effects on two tumoral cell lines (Colon and Prostate 

cancers) and the affinity of some of the studied compounds with DNA has been assessed by two 

methods: Electronic spectrometry and cylic voltammetry. Their interaction with Human Serum Albumin 

has also been investigated in order to learn more about the possibility of using them as effective drugs.  

 

 

 

 

 

  
Figure 1. Some of the cobalt(II) complexes with heterocyclic ligands  

Keywords: Cobalt complexes, heterocycles, NMR, EPR, antitumoral activity, DNA interaction, 

Albumin interaction 
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Abstract─ Some of organic materials such as antibiotics are hazardous contaminants 

in the aquatic environment because of their adverse effects on aquatic life, 

environment, and humans. In this work, an immobilized TiO2 photocatalytic reactor 

under UV - A irradiation (365 nm) were utilized for the degradation of Amoxicillin as 

a model antibiotic in water. The effect of different parameters such as UV irradiation, 

potassium persulfate concentration, antibiotic concentration, and pH on removal of 

Amoxicillin was investigated carefully. No significant destruction was observed using 

UV irradiation and potassium persulfate separately. On the other hand, more than 97% 

of antibiotic content was removed using UV/TiO2 system and potassium persulfate 

simultaneously. Degradation rate of Amoxicillin was dependent on the antibiotic 

concentration, potassium persulfate concentration, and pH. Increase in antibiotic 

concentration would decrease the degradation as degradation of 97% was observed 

in 2,5 mg.L-1, while only 86% of degradation was achieved in 20 mg.L-1 concentration 

of Amoxicillin. Acid pH (3) was monitored as the optimum pH; however, all levels of 

pH demonstrate satisfactory removal.  
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Abstract─ Dyes are one of the most toxic pollutants containing in wastewaters since 

they cause harmful effects on aquatic life and human health [1] so their elimination 

became an environmental necessity. Many techniques have been used, adsorption is 

one of the popular methods because of its simplicity, ease of operation and efficiency 

[2].Recently, there has been a great interest in the use of adsorbents based on 

biowastes as an alternative to high cost commercial activated carbons [3]. In the 

present work, an adsorbent based on acid modification of biowaste have been 

prepared and then applied for the elimination of Azucryl Red hazardous dye. 

Adsorption experiments were carried out in a batch system to optimize the operating 

conditions, showing an effective removal of 99%. Adsorption isotherm was verified by 

Langmuir, Fruendlich and Temkin models and experimental data were well fitted with 

the Freundlich equation. Adsorption kinetics shows that the pseudo-second order 

described well the kinetic data. From the thermodynamic study, the negative value of 

free energy and the positive enthalpy indicate that the adsorption process was 

spontaneous and endothermic in nature.  

Keywords: Azucryl Red dye, elimination, adsorption, biowaste  
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activation on the formulation of geopolymer cement based-glass powder  
 

Alioui Hichem1,*, Hamdi Oualid Mahieddine2, Chiker Tarek1, Saidat Fatma1 
  
1Laboratory of Civil engineering and Environmental.University of Mohamed Seddik Benyahia -Jijel, BP 

98, Ouled Aissa 8000 , Algeria.  
2Laboratory of Environment, Water, Geomechanics, and Engineering. University of Science and 

Technology Houari Boumediene (USTHB). Bab Ezzouar 16111 Algeria.  

  

Abstract ─ Concrete is one of the most widely used materials in the worldwide, which 

required a large amount of Portland cement (PC). Manufacture of PC is associated with three 

principal disadvantages: the high energy consumption during clinker production (at 1450 °C), 

the consumption of non-renewable raw materials, and the effect of CO2 emissions. So an 

alternative material is required to utterly replace this traditional cement. Geopolymer or 

inorganic polymer represents one of the available alternatives to completely replace PC in 

terms of economy, ecology, and mechanical performance. Its production requires two basics 

components: the source precursor which are often by-products and industrial wastes such 

as (slag, glass powder, metakaolin), and alkaline liquids the most widely used are (sodium 

hydroxide and water glass).  

This paper presents a critical study to provide an overview of previous research on the 

potential use of waste glass (WG) in geopolymers. As well, to study the parameters affecting 

in its formulation which are: the effect of content glass, activator type, molarity, thermal 

activation, curing time, and mechanical activation. The compressive strength (CS) was 

selected as a highlight factor to examine these parameters. Most studies findings indicate 

that there are three main aspects of the use of WG in geopolymer concrete: as a raw material 

to replace totally or partially other precursors in binary and ternary mixtures, as a 

substitutive for fine aggregates, and as an activator to replace part of the water glass. 

Besides, activation by KOH, NaOH or both (Na2CO3/NaOH) respectively provides a higher CS 

than other activators. Despite the CS increases proportionally with NaOH concentration, there 

is a concentration threshold that must be respected to have optimal CS. The room 

temperature is insufficient to completely attack the glass, and greater performance can be 

obtained at 40 °C and 60 °C. Furthermore, the finest glass particles give Pozzolanic properties 

which led to the optimum mechanical performance.  
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 Impact of the functionalized tetrazole ring on the biological activities of novel nickel 

(II) complexes with a series of tetrazole derivatives  
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Abstract─ In recent years, many studies dealing with the synthesis of new tetrazole derivatives 
having biological activities are published [1, 2].  
The synthesis and reactivity of transition metals, especially of groups 8, 9 and 10 complexes with 
ligands containing nitrogen, oxygen and other donors have continued to attract attention due to the 
fact that the biological properties of the coordinated ligands increase upon complexation with metal 
ions [3].  
We report in this study the effect of the functionalized tetrazole ring on the biological activities of new 
nickel (II) complexes. These complexes are formed at solid state with a series of tetrazole derivatives 
L1–L6 previously synthesized by our group [4] and containing different substituents (Scheme 1).  
Analytical and spectral methods were used to characterize the complexes. Density functional theory 
(DFT) calculations were carried out to optimize the geometry of the nickel complexes. The theoretical 
results have then been correlated with the experimental data in order to confirm the coordination 
mode of the ligands to the metal ion.  
These compounds were subjected to in vitro antibacterial activity against two Gram-negative 
(Echerichia coli, Klebsiella pneumoniae) and two Grampositive (Staphylococcus aureus, Streptocoque 
D) bacterial strains and for in vitro antifungal activity against (Candida albicans and Trichophyton 
rubrum) fungal strains. The electronic effects of (Benzyl, Pivaloyl and Methyl) substituents located in 
position 1 and ([2-(2-ethyl-4-methylthiazol) phenyl], [2-(1- methyl pyrrol-2-yl) phenyl]) substituents 
located in position 5 of the ligands (Scheme 1) on the biological activities of the ligands and their nickel 
(II) complexes have been discussed. 

 

 

   

   

 
 Figure 2: Structure of the different ligands L1-L3. 

Keywords: Nickel (II) complex, electronic effect, Tetrazole derivatives, DFT and Biological activity.  
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Abstract ─ Green corrosion inhibitors are biodegradable and free of heavy metals and 

other toxic compounds. Some research groups have reported the successful use of 

naturally occurring substances to inhibit the corrosion of metals in acidic and alkaline 

environments. Among the various eco-friendly inhibitors, the plant extracts are 

becoming more and more popular. In this study, the inhibitive and adsorption 

properties of the flower extract of Rumex vesicarius as corrosion inhibitors of carbon 

steel X70 in the 1N HCl and 0.5N H2SO4 were investigated using weight loss method of 

monitoring corrosion.  

The significance of the corrosion inhibition in the 1N HCl medium and 0.5N H2SO4 

medium has been discussed. The corrosion rate was found to decrease with increase 

in concentration of both the inhibitors in acidic medium. But the corrosion rate was 

observed to be high in the presence of inhibitors in H2SO4 medium. The maximum 

inhibition efficiency in 0.5 M H2SO4 and 1 M HCl was found to be 95.58.and 91.58% with 

12.5%(v/v) concentration of the inhibitor respectively. The adsorption mechanism 

between the extract and the mild steel substrate is found to obey Langmuir and 

Temkin isotherms. We also studied the impact of temperature on the corrosion with 

non-attendance and attendance of the optimum concentration in temperature range 

from 265 to 353K.  

Keywords: corrosion inhibition, carbon steel, Rumex vesicarius, acidic medium, 

adsorption, weight loss method, temperature. 
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 Nickel Complexes Derived From Salicylaldehyde As Catalysts: 

Synthesis, Characterization and Environment Application  
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Abstract ─ In this study three Ligands derived from Salicylaldehyde and their nickel 

complexes were synthesized and analyzed by IR, 1H NMR, 13C NMR, UV-Vis and 

melting point. A theoretical study of these complexes has been established . The 

stoichiometry of the various complexes formed in solutions via the reaction of metals 

with the studied ligands was determined by applying the spectrophotomertic molar 

ratio and continuous variation methods. Catalytic ability of synthesized complexes 

was investigated.  

 

Keywords: Complexes, Salicylaldehyde, Catalysts 
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Abstract ─ In this study two polyoxometallates (POMs) of Keggin structure, H3-

2xZnxPMo12O40 (H3-2xZnx) (with x = 0 and 1.5), were prepared, characterized and tested 

in the reaction of synthesis of Adipic acid (AA) from the oxidation of cyclohexanone 

and / or that of cyclohexanol in liquid phase at 90 °C, using H2O2 (30%) as green 

oxidant. The catalytic process of oxidation was examined in situ by multinuclear NMR 

(31P, 95Mo, 17O). A correlative UV-Visible kinetic study was carried out in parallel. At the 

end of the reaction, the identification of the products and by-products of the latter is 

realizedby1H, 13C, 1H-1H NMR (Cozy) and MS spectroscopies. 
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Résumé ─ Nous nous sommes intéressés à la synthèse des polymères conducteurs 

intrinsèques, et plus particulièrement des produits à base de polyaniline et de poly (N-

méthylypyrrole) ainsi qu’à leur utilisation pour la protection de l’acier contre la corrosion en 

milieu NaCl 3.5%.  

Dans un premier temps, nous avons effectué une synthèse électrochimique par voltamétrie 

cyclique, dans un milieu acide, de plusieurs films en faisant varier plusieurs paramètres 

opératoires à savoir la nature du monomère, sa concentration et le nombre de cycles de 

synthèse. L’étude électrochimique basée sur polarisation a montré que ces polymères 

fonctionnalisés ont l’avantage de déplacer le potentiel de corrosion soit anodiquement soit 

cathodiquement, et cela en fonction de la nature de chaque polymère et le nombre de cycles 

utilisés pour sa synthèse.  

Les revêtements obtenus dans les différentes conditions présentent une protection de l’acier 

et l’augmentation du nombre de cycles améliore considérablement la protection contre la 

corrosion de l’acier, notamment le PNMPy et le copolymère. Cette amélioration pourrait être 

le résultat d’une auto-cicatrisation de la couche passive sous-jacente. En effet, lorsque la 

surface de l’acier est attaquée par des agents corrosifs, le polymère conducteur se réduit et 

il en résulte l'expulsion des contre anions. Ces 

derniers une fois libérés peuvent auto-

réparer le film par formation «in-situ » d’une 

couche passive à l’endroit des lésions.  

 
Figure 1 : Courbes de Tafel relatives à l’acier nu, 

prépassivé et après revêtement pendant 10 cycles dans 

le milieu agressif NaCl 3.5%, vb=10mV.s-1. Influence de la 

nature du polymère.  

 

 

Keywords : Polypyrrole, aniline, Corrosion, Protection, Acier. 
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Abstract ─ Today, it is no secret that the world needs new sources of energy. The age 

of fossil fuels has led us to the harsh reality of irreversible climate change and an 

uncertain future for humanity. Our fossil resources are depleting, never before, there 

has been a more urgent need to develop and deploy globally new, truly abundant and 

clean sources of energy, as well as their storage systems.  

The incorporation of exfoliated montmorillonite (MMT) into conducting polymers 

consisting in 3-layered films made of poly (3,4-ethylenedioxythiophene) (PEDOT) and 

poly(N-methylpyrrole) (PNMPy) arranged alternatively (prepared using the layer-by-

layer electropolymerization technique) has been investigated. The structural, 

electrochemical and capacitive properties of the obtained material are explored using 

scanning electron microscopy (SEM), tapping-mode atomic force microscopy (AFM), 

cyclic voltammetry and chronopotentiometry.  

The influence of the clay on the properties has been investigated as function of the 

thickness of the internal and external PEDOT layers, which has been controlled 

through the polymerization time. The results show that the incorporation of MMT has 

an important impact for the activation of the electrochemical properties (i.e. 

electroactivity, electrostability and specific capacitance) of the layered conducting 

polymers. The ability to exchange charge reversibly and the electrochemical stability 

of films with MMT at the intermediate layer are higher than those of films without clay, 

these effects being more pronounced for films with micrometric PEDOT layers.  

The clay at the intermediate layer improves the specific capacitance of micrometric 

films and, most importantly, protects the capacitive behavior against electrochemical 

degradation. The clay improves the resistance of the capacitive behavior of 3-layered 
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films against electrochemical degradation, which increase with the thickness of the 

PEDOT layers. This improvement has been attributed to the dielectric breakage 

promoted by the intermediate layer. The overall of the results clearly indicate that 

MMT activates the electrochemical properties of PEDOT/PNMPy/PEDOT films, which 

represents a significant improvement, especially considering that the clay is 

electrochemically inactive.  

 

  
Figure1. Variation of the loss of electroactivity with respect to the number of consecutive oxidation–

reduction cycles for (a) PEDOT/PNMPy/PEDOT and (b) PEDOT/PNMPy-MMT/PEDOT films prepared 

using ɵPEDOT ranging from 10 to 300 s and ɵPNMPy= 600 s.  

 

Keywords: supercapacitors, conducting polymers, PEDOT, PNMPy, montmorillonite. 
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 Abstract: In recent decades, the plastics industry has been supplied mainly from 

synthetic polymers derived from hydrocarbons from fossil resources. The 

increasingly widespread and growing use of such long-life plastic resins and their 

various forms (resins, composites, nanocomposites and blends) has, on the one hand, 

raised ecological and environmental concerns due to the accumulation of their 

persistent waste in the environment and, on the other hand, has created sustainability 

issues related to the depletion of limited non-renewable fossil fuel reserves that 

jeopardize the future of generations to come. The development of environmentally 

friendly biodegradable plastic materials from renewable natural resources replacing 

or partially replacing traditional petrochemical polymers is of great importance in 

order to alleviate the above-mentioned problems. Biopolymers are polymers derived 

exclusively from living organisms or polymers synthesized from renewable 

resources. These polymers have experienced a real boom in recent years because of 

their biological origins and especially their biodegradable nature. Their use in 

substitution or even in mixture with other polymers synthesized from hydrocarbons 

offers interesting applications [1,2].  

In this study, a blend of a biopolyester and a synthetic polymer at the interface totally 

modifies the properties of the blend and makes it possible to obtain a wide range of 

materials by varying the composition of the blend. The evaluation of the effect of the 

compatibilizing agent was followed by structural and morphological characterization.  

Keywords: biodegradable, biopolymers, blends of polymers, compatibilizer.  
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Abstract ─ In the last decade, the photovoltaic sector has known a rapid growth 

accompanied by the accumulation of its releases. The evolution of PV technology must 

be related with the development of techniques for the recovery of its rejection and the 

recycling of its input elements such as: Si solar grad, SiC and PEG. In the photovoltaic 

industry, the cutting of silicon lingots is the cost determining step. Recycling the 

silicon kerf-loss slurry offers an economic and environmental benefit. 

In the present work, the chemical instability of the silicon kerf-loss slurry, which can 

interfere in its treatment, was investigated.  The slurry pH was tracked during its 

storage. After phase separation, the solid phase was characterized by RAMAN 

spectroscopy analysis.  The liquid phase was purified in order to recover the PEG. The 

efficiency of purification was assessed by TGA and FTIR characterization. 

The pH variation indicates that reactions are taking place and a chemical instability of 

the slurry was manifested. The TGA analysis shows that the purified liquid phase and 

PEG used during the sawing have a similar thermal behavior. The FTIR 

characterization of the purified liquid phase reveals a slight change comparing to the 

lubricant, which suggests that the cutting lubricant undergoes a thermal degradation 

by air oxygen during the sawing.  

Keywords: Slurry, Chemical instability, Thermal degradation. 
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Abstract ─ The spinel-type materials constitute a new class of photocathode to 

produce hydrogen from water reduction under visible light. As it is well-known, 

hydrogen constitutes the most promising clean energy source. In this regard, the 

spinel SrFe2O4 was prepared by an easy sol-gel method. Before investigating the 

photoactivity, the final product was characterized by XRD, FTIR-ATR, SEM, Diffuse 

Reflectance Spectroscopy (RDS), electrical measurements, and 

photoelectrochemistry technics. As prepared, SrFe2O4 exhibits a single phase of Cubic 

structure with cell parameters (a= b=c= 8.253) in concordance with databases. 

SrFe2O4 could be considered as nanomaterial due to its crystallite size of 43 nm. The 

optical study revealed that the material is of 1.80 eV band gap energy rending its use 

attractive under visible light. The oxide demonstrates a p-type semiconductivity in 

which the conduction mechanism is assumed by small polaron hopping (μ ~ 10-6 cm2 

V-1 s-1). The compilation between the flat band potential (-0.71 V), the band gap (1.8 eV), 

and the two activation energy (0.2-0.09 eV) permitted to build an energetic diagram 

in an electrochemical scale which leads to predict the possibility of hydrogen 

prediction. The prediction was confirmed experimentally by submitting SrFe2O4 (100 

mg) to visible light into S2O32- (10-2 M) electrolyte. In such a configuration, S2O32- acts 

as a hole scavenger. In optimized conditions, rate H2 evolution reached 0.25 cm3 mn-

1mg-1, which corresponds to a quantum yield of 1.8% and that under a flux light of 

29mWcm-2 was obtained.  

 

Keywords: SrFe2O4 spinel, Semiconductor, Physical properties, Hydrogen 

photoproduction. 
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Abstract─ Antimicrobial resistance in microorganisms is one of the major health problems 
in the world today. Aromatic and medicinal plants are useful natural resources that are 
efficient against infectious pathogens. The valorization of these natural plant resources 
essentially relies on the extraction of their essential oils and the identification of their 
constituents and antimicrobial properties. In current study, chemical composition and 
antibacterial activity of aerial part of Daucus species essential oil against bacterial and fungal 
strains: Pseudomonas aeruginosa, Bacillus subtilis, Escherichia coli, Listeria innocua, 
Salmonella typhimurium, Staphylococcus aureus, and Candida albicans were examined. The 
essential oil was extracted by hydrodistillation and analyzed by gas chromatography-mass 
spectroscopic analysis (GC–MS). The antimicrobial activity of the essential oil was screened 
using the disc diffusion and dilution method allowed the qualitative and quantitative 
evaluation of the effects of Daucus essential oil on the different infectious pathogens. The 
antimicrobial activity was statistically analyzed by one-way analysis of variance (ANOVA one 
way) to test the effect of essential oil concentrations on inhibition zone diameter from all 
microbial strains studied. Then, a post hoc test was done with Tukey's multiple comparison 
test at p< 0.05 significance. Statistical analysis of data was performed carried out using IBM 
SPSS 23.0 version software. The most abundant chemical class was represented by 
monoterpene hydrocarbons (92.5%), followed by oxygenated monoterpenes (4.1%) and 
sesquiterpene hydrocarbons (1.2%). The inhibition zone diameter of all microbial strains 
tested was also significantly impacted by essential oil concentrations. It was extremely 
significant at the P<0.001 level of probability for B. subtilis, E. coli, P. aeruginosa, and C. 
albicans, at P<0.01 for S. typhimurium and at P<0.05 for S. aureus. The obtained antimicrobial 
activity results reveal simultaneously an antibacterial and antifungal effect of Daucus species 
essential oil against pathogenic microorganisms tested. The best antimicrobial effect was 
observed against Salmonella typhimurium and Candida albicans, which show high sensitivity, 
with inhibition zones ranging between 27.33± 2.52 mm and 25±1.0 mm, the minimum inhibitory 
concentrations were 15.63 and 31.25 μg.ml-1 respectively. According to the obtained results, 
the studied essential oil potentially might be used as an ingredient in pharmaceutical 
products or as a natural additive in the food industry for the inactivation of pathogenic and 
spoilage microorganisms.  
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 XRD study of heat-affected zones in a hot-rolled S235JR steel plate  
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Abstract ─The coils of S235JR (0.07% C) steel plates are laser cut to eliminate the 

deformed edges caused by hot rolling. Heat Affected Zones (HAZ) appear on the sides 

of these plates as a result of their heating. The aim of this work is to study the 

structural changes that may have occurred in these zones. The results of the X-ray 

diffraction (XRD) analyses revealed that the studied S235JR steel is ferritic as 

expected by its chemical composition given by the supplier. Indeed, the DRX spectra 

showed that the α-Fe phase is found in our samples at very high levels. On the other 

hand, the crystallite size evolution of the α-Fe phase is quite significant between the 

HAZ and the non-HAZ. This can have a significant impact on the mechanical properties 

of this material.  

 

Keywords: S235JR Steel, XRD, α-Fe. 
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Abstract─ Design of experiment (DoE) is a useful time and cost-effective tool for 

analyzing the effect of independent variables on the formulation characteristics. The 

aim of this study is to evaluate the effect of the process variables on the 

characteristics involved in the preparation of Diclofenac Sodium (DC) loaded 

ethylcellulose (EC) nanoparticles (NP) using full factorial design. NPs were prepared 

by W/O/W emulsion solvent evaporation method. Four factors were investigated 

(DC/EC mass ratio, PVA concentration, homogenization speed, homogenization time) 

in order to establish their influence on the entrapment efficiency (EE) and the particle 

size of NPs. The results indicate that the factors: DC / EC mass ratio, and PVA 

concentration have a positive effect on EE. On the other hand, homogenization speed 

has a negative effect, and no significant effect was observed with the homogenization 

time. For the size, the concentration of PVA has a positive effect; the speed of 

homogenization has a negative effect. The two factors DC / EC mass ratio and the 

homogenization time have no significant effect on the size.  

 

Keywords: diclofenac sodium, nanoparticles, full factorial design. 
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 Abstract ─ Composites with a thermosetting matrix, and more particularly based on 

unsaturated polyester resin (UPR), represent a large proportion of all of these 

materials because of their multiple advantages: their ease of implementation, their 

low production cost and their good mechanical performance.  

UPR materials used as a matrix for composite materials continue to attract interest. 

Moreover, they are widely used in many industrial applications such as the marine, 

automotive, pipeline systems and construction industries.  

Composites based on unsaturated polyester resin (UPR) have been the subject of 

several modifications by the addition of reinforcements of mineral or organic origin 

and this in order to provide new products at the best price / performance ratio.  

This work presents a review on researches examining some of physical, mechanical 

and thermal properties of unsaturated polyester resin based composites reinforced 

with mineral charge particular with marble.  

 

Key words: Composite, Unsaturated polyester resin, Mineral Charge, Marble, 

Properties 
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Abstract─ In recent years, employment of semiconductors in the environmental field 

has expanded rapidly. Among these materials, titanium oxide TiO2 seems to have 

been the most utilized as well as zinc oxide ZnO and to a lesser extent copper oxide 

CuO [1-2]. This enthusiasm for this type of material is justified by their low cost, their 

ease of use and their performance, particularly with regard to water pollution control. 

They are generally involved in advanced oxidation processes for wastewater 

treatment (heterogeneous photocatalysis).  

Another class of oxides, known as spinels, has been exploited. Having the chemical 

formula AB2O4, they are characterized by an average energy gap, a morphology that 

allows them to trap toxic substances (presence of voids and pores), a great specific 

surface (adsorption), magnetic properties and many other characteristics. ..etc.  

In what follows, a part of our work devoted to the study of synthesized CuCr2O4 and 

CuAl2O4 spinels is exposed. It consists in the characterization of these materials 

before being tested in depollution. Numerous of analytical techniques, including 

Thermogravimetric Analysis (TGA), X-ray Diffraction (XRD), Scanning Electron 

Microscopy (SEM), Fourier Transform Infrared Spectroscopy (FT-IR) and Diffuse 

Reflectance Spectroscopy (DRS) were used. 

  

Keywords : Spinel, photocatalysis, depollution. 
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 Abstract ─ The contaminated water is an important public health issue. Many people 

are dying every day from diseases caused by the consumption of contaminated water. 

Water treatment is being improved constantly using increasingly sophisticated and 

efficient methods. One of the major sources of water pollution is dyes. They are highly 

stable and bioaccumulative in living organisms. Their treatment by traditional 

methods can be ineffective. for that reason, the Advanced Oxidation Processes (AOPs) 

have proved very effective in the treatment of the various organic pollutants in water 

where the persulfate (S2O82−) leads to the formation of strong oxidizing radicals, 

sulfate radicals (SO4 •−). In this study ZnO nanoparticles samples has been 

synthesized through a simple chemical precipitation method and characterized by X-

ray diffraction (XRD), scanning electron microscopy (SEM). Basic Red 29 was used as 

the target pollutant to investigate the degradation performance under ZnO/K2S2O8 

systems. The results showed that persulfate alone will oxidize 20% of the dye after 

120 min at 40°C. The addition of 5 mg of ZnO enhances the rate of dye decomposition 

up to 80% at the same temperature and reduces the time of oxidation up to 60 min 

and it can lead to total oxidation at 20 min under certain circumstances. The effect of 

different experimental parameters including the persulfate initial concentration, 

mass of catalyst, dye concentration and pH condition was investigated on 

decolorization. Previous experiments of dye adsorption by the solid have been carried 

out. The solid does not present any adsorbent character.  
 

Keywords: Zinc Oxide, Advanced Oxidation Processes (AOPs), persulfate (S2O82−), 

Basic Red, nanoparticles characterization 
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Abstract ─ The contamination of water by heavy metals is a serious ecological 

problem because of their toxicity to humans, animals, and plants. The synthesis of 

new low-cost adsorbents used in the treatment of polluted water by these metals is 

therefore arousing growing interest. This led us to the study of the retention of certain 

heavy metal ions by different hydrogels. These hydrogels have been used for the 

purpose of forming a chemical retention system by swelling. For this purpose, 

Poly(acrylamide-co- acid acrylic) with different acid acrylic composition were 

synthesized. For a comparative purpose the same hydrogels containing different clay 

ratio have also been synthesized. . Different analysis techniques have been used to 

characterise these hydrogels such as FTIR spectroscopy, ATG, DRX, SEM. 

Furthermore, the swelling capabilities of these materials have been prospected. The 

study of ionic metals has been conducted by Atomic absorption spectroscopy.  
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 Abstract ─ In this research work we are interested in Al-Mg-Si alloys (6000 series) 

alloy wire cold drawn at the different deformation in ENICAB (Biskra),destined for the 

transport of electric energy, which have interesting mechanical properties. The aim 

was to study the contribution made to the understanding of the phenomenon of 

precipitation (Mg2Si particules), as well as the behavior of aluminum alloys with heat 

treatments (aging). Observation of the microstructure by optical microscope makes 

it possible to determine the presence of precipitates formed, following the various 

heat treatments [1-3]. The characterization methods used in this work are: optical 

microscopy and X-ray diffraction and micro hardness, scanning electron microscopy 

(SEM).  

 

Keywords: Precipitation, Mg2Si,cold drawing, aging treatment, aluminum (AGS).  
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Abstract─ Quercetin is abundant dietary flavonoids in nature that is found in a variety 

of vegetables, seeds, and fruits. Numerous studies have proposed that quercetin 

possess anticancer and cancer-preventive effects in angiogenesis, inhibition of 

proliferation and tumorigenesis. However, quercetin has low bioavailability and 

solubility due to its hydrophobic nature. Hence Single Walled Carbon NanoTubes 

(SWCNTs) have been utilized as nanocarriers to overcome these issues due to their 

nano-hollow-tubular structure and high surface area. In this work, we are interested 

in a particular structure of these systems: The Coiled Carbon NanoTubes (CCNTs) as 

innovative delivery systems in attempt to get around the quercetin biodisponibility 

problems.  

It’s important to note that carboxyl groups are added to CCNTs models to produce a 

less toxic biocompatible systems and to protect the carried drug. Our purpose is to 

find the low energy adsorption sites on these functionalized Coiled Carbon NanoTubes 

(f-CCNTs) (12,0) with different lengths pitch. The models of CCNTs used in this study 

are proposed by Azzaz et al.  

In order to find the preferred adsorption sites of quercetin in zigzag f-CCNTs, Monte 

Carlo simulations were employed to locate these optimal adsorption sites. These 

calculations using simulated annealing are performed with Dreiding generic force 

field included in “Adsorption Locator” module implemented in Materials Studio 2017 

package.  
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Abstract─ During this work we studied the concentration in ion H+ and the 

coefficients of activity of different species when sulphuric acid is alone in solution.  

The reaction reaches a balance while producing H+, HSO4- and SO4-2. The coefficient 

of average activity was calculated using the model of Pitzer.  

The constants of dissociation of these reactions are calculated from the values of the 

free standard energies.  

The research reported here concentrated on the effect of some important operational 

parameters on dissolution process. The parameters investigated and their ranges 

were as follows: initial molarity ranging from 0.001 and 5 mol. Kg-1 and temperatures 

between 25 and 200°C.  

To this purpose, a flow sheet of a program written in FORTRAN language. The flow 

sheet can be used to calculate the molarity of ion H+ of an aqueous solution of 

sulphuric acid  

The objective of the present work is to optimize the parameters of leaching such as 

activity of sulphuric acid on the dissociation phenomena.  

 

Keywords: Leaching, Thermodynamic study, Activity, Dissociation, Molality. 
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Abstract ─ Direct Air Capture of CO2 from ambient air and Storage (DACS) could 

reduce the atmospheric CO2 significantly. Recently, several companies use this 

technology to remove CO2 directly from the air. Otherwise, various CO2 capture 

technologies have been proposed to retain this gas, in particular by absorption (by 

post-combustion, pre-combustion or oxy-combustion) or by membrane separation. 

The processes based on the use of the zeolitic adsorbents prove to be more 

interesting for the selectivity, which they offer towards CO2. The scope of the present 

work is to prepare a zeolitic adsorbent with high CO2 adsorption capacity at low 

temperatures (ambient). Faujasite NaY zeolite mechanically mixed with MgO at 

various rates (2, 5, 10 and 15% of MgO) are prepared. Using the volumetric method, 

CO2 adsorption isotherms are measured at (30, 35, 40 and 45 °C) and 1000 mbar. XRD 

analysis displays a good preservation of the zeolitic structure after the preparation 

process. Textural parameters are determined by both adsorption‒desorption 

isotherms of N2 at ‒196 °C and adsorption isotherms of CO2 at 30 °C. The results of the 

CO2 adsorption study show that it is at 5% of MgO there is a positive effect on the CO2 

adsorption capacity. This is confirmed by the evolution of isosteric heat which reveals 

a strong interaction and heterogeneity of the zeolitic adsorption sites. 

Thermodynamic study confirms the exothermic character, feasibility and spontaneity 

of adsorption.  
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Abstract─ As one of the significant roles of drilling mud is to keep up pressure inside 

a wellbore to avoid any invasion of unwanted high-pressure, which makes the 

determination of this pressure loss a very complicated task in the petroleum drilling 

industry. 

The aim of this paper is to predict the behaviour of drilling fluid flowing inside turning 

pipe then in a concentric annulus  at various values of inlet velocity and rotation 

speed. The governing equations (continuity and momentum) are solved numerically 

using CFD simulation with FLUENT commercial code. The flow is laminar in three-

dimensional steady state with non-Newtonian fluid. The results are visualized as : 

contours , pressure drop and velocity. The results show that pressure drop is 

decreased when pipe rotational speed increase.  

At the conditions of rotation speed of 300 rpm and inlet velocity of 1.2 m/s, the 

pressure loss present a significant decrease compared to the other conditions, 

furthermore, a uniform distribution of velocity in the pipe and annulus, is indicated. 

Therefore, we can considerate these conditions of rotation speed and inlet velocity as 

optimal conditions. 

Keywords: Rheology; CFD; non newtonian fluids; pipe rotation speed; annulus; drilling; 

drill operation; laminar flow 
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 Abstract─ Due to the urgent need for energy sources in the current era, and due to 

the rapid development in this field, research has been intensified on the efficiency and 

life of wind turbines. Specialists and researchers in this field are working on 

improving and in-depth analysis of the most important component of wind turbines, 

represented by the blade,  In this paper, all the details of improving and analyzing the 

behavior and performance of a small horizontal axis turbine blade producing a power 

less than 1kw were evaluated in this paper. The Qblade program was used to simulate 

a turbine blade during working conditions, as all the mathematical formulas used in 

this program come from the momentum method -Wing element, design parameters... 

chord length and torsion angle were studied in depth on the aerodynamic 

performance of wind turbines, SG 6043 section was used, for ten different sections 

with length of 1.17m, the results obtained were found to be of high accuracy and this 

gives me the Qblade program  Precision, and simulation power of a wind turbine 

blade, this paper presents the necessary step for wind turbine blade design, analysis 

and improvement. 

 

Keywords: Qblade, HAWT, BEM, aerodynamic, TSR 
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Nonlinear optical properties of anhydrides derivatives  

Bekki Yahiaoui1,*, Hadji Djebar1, Guendouzzi Abdelkrim1 

1Département de physique, Université de Saïda – Dr. Moulay Tahar.  
  

Abstract ─ In this work we studied the structural, linear and nonlinear optical 

properties using quantum chemistry methods for a series of reference anhydrides 

derivatives (glutaric anhydride, benzoic anhydride, hexahydrophtalic anhydride, 

dodecenylsuccinic anhydride, methylnadic anhydride, pyromellitiquedianhydride, 

naphtaleneteracarboxilicdianhydride, phenylsuccinicanhydride). Close structures 

have been obtained with the CAM-B3LYP functional. The study reveals that these 

anhydride derivatives are a remarkably large first order nonlinear opticalresponse. 

Good correlation has been obtained between theoretical and experimental results for 

similar anhydrides. Also, the results obtained from the traditional functional are in 

good accordance with those obtained by the corrected DFT functional.  

Keywords: anhydride. structure. polarizability. hyperpolarizability 
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 Amelioration of propriety of amberlite XAD16 resin and his application  
 

T. BELAID1,*, S. Aitali1, M. BENAMOR1 and S. Bey1  

  
1 Laboratory of Membranes Processes, and Techniques of separation and recovery (LPMTSR), Faculty 

of Technology, University of Bejaia, Algeria.  

  

Abstract ─ Solid-liquid extraction of Zn(II) was studied in a nitrate medium by resin 

Amberlite XAD16 modified with organophosphoric acid: Di (2-Ethylhexyl) phosphoric 

(DEHPA) in the presence of ionic surfactant sodium dodecyl sulphate (SDS) with its 

micellar concentration criticizes 4.10-3 M. The resulting resin has been characterised 

by, IR spectra , MEB and textural analysis (BET). The resin was used for the extraction 

of Zn (II) prior to its determination by flame atomic absorption spectrometry (AAS). 

The influence of various physico-chemical parameters during the quantitative 

extraction of Zn (II) by the resin phase are studied and optimized. The phase exchange 

kinetic studies performed of Zn (II) revealed that equal 60min was sufficient for 

reacling equilibrium metal ion sorption. Sorption is quantitative in the pH range            

of 4– 6 (recovery 99 – 100%).  

 

Keyword: Amberlite XAD16, DEHPA, SDS, Impregnated resin, Extraction, Zn (II). 
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 Characterization and Synthesis of amine-based Collectors and 

Study of their Adsorption on Quartz  
 

K. Belazizia1,*, A. Bouchemma1, M. Bouhenguel 1  
 

1 Science de la matière, Université Larbi Ben M’Hidi /Laboratoire de Chimie Appliquée et Technologie 

des Matériaux LCATM Oum-El-Bouaghi, Algeria  

  

Abstract ─ Our study consists of preforming organic synthesis; spectroscopic and 

structural characterizations of new heterocyclic compounds saturated nitrogen and 

studying the activity and reactivity of amines and their salts. This activity and reactivity 

is part of the study of the adsorption of these amines on the minerals that make up 

phosphates. The study of adsorption allows establish the conditions of separation of 

the minerals studied, from the point of view of concentration and medium used. Once 

this study is carried out, we will try to propose a separation scheme by flotation, using 

these amines in different conditions. Our research work is based on the study of 

adsorption of a cationic collector on the surface of quartz. Follow-up of The 

adsorption study is carried out by infrared spectroscopy.  

 

Keywords: Amines; adsorption; reactivity; activities; quartz; flotation. 
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 Chemical composition of Asphodelus microcarpus roots and 

leaves essential oil using conventional and microwave assisted 

Hydrodistillation  
 

BELAZOUGUI KATIA* 1, MECHERARA-IDJERI SAMIRA 1  
 

1laboratory of functional organics analysis/ Faculty of Chemistry /University of Sciences and 

Technologies Houari Boumedienne (USTHB), El Alia, BP32, Bab Ezzouar, 16111, Algiers, Algeria  

  

 Abstract─ Asphodelus microcarpus is a medicinal plant growing in the 

Mediterranean region which contains several biologically active compounds against 

different diseases such as abscesses by using the leaves in powder form for local 

application, even the root are used to soothe ear pain.  

Therefore, this study aims to compare the chemical composition of the essential oil 

of leaves and roots of Asphodelus microcarpus growing in the north of Algeria using 

two different methods of hydrodistillation. The experimentation had shown that the 

best way to extract the essential oil from the leaves is the conventional 

Hydrodistillation. Unlike aerial part, the root shows a better result with microwave-

assisted Hydrodistillation, the whole procedure was eco-friendly. Ten compounds 

were identified in the essential oil of A. microcarpus roots representing 94% of the 

total volatile oil and the major components were D limonene (36.5%) and α acorenol 

(22.2%). Concerning the leaves twenty compounds were identified, 92% of the totality 

oil, the main components of this essential oil were trans-phytol (21.01%) , nonanal 

(10.12%) and hexahydrofarnesylacetone (8.01%).  

 

Keywords: chemical composition , essential oil , Asphodelus microcarpus, microwave 

assisted hydrodistillation, eco-friendly procedure. 
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Cyclic voltammetry study of solid (Glassy carbon) /liquid (H2SO4 0.5 M) 

interface: effect of applied potential  
 

Yasmine BELAZOUGUI1,2*, Abdlehafid DIB1, Radouane MAIZIA1, Dissa Boubkeur1,2, 

Anthony THOMAS2, Serguei MARTEMIANOV2  
 

1 Département de génie des procédés, Laboratoire d’électrochimie corrosion et valorisation 

énergétique, (LEVVE), Université A. Mira de Béjaia, Algérie ;  
2 Institut Pprime, Université de Poitiers-CNRS-ENSMA, UPR 3346, 11 Boulevard Marie et Pierre Curie, 

BP 30179, F86962 FUTUROSCOPE CHASSENEUIL Cedex, France.  
 

Abstract─ Interfaces play an important role in the manufacture and/or the use of 
materials in various fields, for example electrochemical sources of energy, 
electrochemical deposition of metals, electrosynthesis, and electrochemical 
protection of materials. The structure of interfaces depends on different physical, 
chemical and electrical phenomena that are actually not well defined. More 
particularly, when an electronic conductor is in contact with an ionic conductor (for 
example a liquid) a charge distribution is created at the interface. This phenomenon 
is known as the electrical double layer (EDL)[1], [2].  
In this work, the studied interface is composed of Glassy carbon immersed in H2SO4 
(0.5 M). The goal of this work is devoted to the development of a methodology for 
electrochemical characterization of solid/liquid interfaces using cyclic voltammetry 
(CV). Cyclic voltammetry is used to determine the characteristics of a solid/liquid 
interface, namely effective capacity Ceff (see Figue 1). 

 

 

 
 

 

 

 

 

 

 Figure 1 : (a) Cyclic voltammograms, (b) Effective capacity, for different potential windows at C0 = 0.5 M H2SO4. 
  

Keywords: electrical double layer, Glassy carbon, cyclic voltammetry, solid-liquid 

interface.  
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 Degradation study of methyl orange (MO) by the advanced 

oxidation process "electro-fenton"  
 

Belbel Hadjer1,*, Benredjem Zahia1,2  
 

1Department of chemistry, University of Badji Mokhtar /Laboratory of Water treatment And Valorisation 

of industrial wastes, Annaba, Algeria  

 

Abstract─ Dyes are widely used in several fields, particularly in the textile industries 

for their chemical stability and ease of synthesis and their variety of colors. However, 

they are the source of pollution when released into the environment.  

Studies have shown that several azo dyes are toxic and mutagenic such as Methyl 

Orange (M.O) which is considered to be a model of persistent organic molecules. This 

dye was treated in this study by the advanced oxidation process "Electro-Fenton", this 

process is based on the in situ formation of OH° hydroxyl radicals which aim to 

mineralize or at least to degrade the pollutants into less toxic and biodegradable 

compounds.  

The results showed rapid kinetics and a high degradation rate exceeding 90%.  

 

Keywords: Environment, Electro-Fenton, Toxic dye. 
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 Synthesis and Experimental study of structure, magnetoresistance and 

thermal coefficient resistivity in the very low temperature range of the 

double perovskite manganite  
 

Radjia BELGUET1,*, Nabil MAHAMDIOUA1, SadekBOUFLIGHA1, Faiza MERICHE2,                   

Sevgi Polat-ALTINTAS3, Cabir TERZIOGLU3  
 

1LEND, Laboratory of Non Destructive Testing, Faculty of Science and Technology, University of 

Mohamed Seddik Ben Yahia Jijel, BP 98 18000, Algeria.  
2LEM, Laboratory of Materials Studies, Department of Physics, University of Mohamed Seddik Ben Yahia 

Jijel, BP 98 18000, Algeria.  
3Department of Physics, Faculty of Arts and Sciences, AIB University, Bolu 14280, Turkey.  
  
Abstract ─ In the recent years, double-perovskite manganite with general formula RE2-

2xAE1+2xMn2O7 (where RE a trivalent Rare Earth ion and AE is a divalent Alkalino Earth ion) have 
been the subject of several researches for their applications in magnetic information storage, 
spintronic devices as bolometers and magnetic field sensors. In the present work, we have 
synthesized and experimentally examined the structure and magne to transport properties 
the double layered manganite: La1.0Gd0.1Pb0.1Ca1.2Sr0.6Mn2O7. The sample was prepared by solid 
state reaction route. Its structure was studied by X-ray diffraction technique which showeda 
high quality of the crystallization. Full Prof Rietveld refinement of the X-ray 
diffractogramshows that the sample crystallized in a tetragonal single phase with I4/mmm 
space group. Magnetoelectrical characterization is carried out via electrical resistivity in the 
very low temperature range: 4K and 125K, under zero and one Tesla. Fitting of the resistivity 
curves shows that the total resistivity is governed by the residual resistivity, weak 
localization effect, electron-electron and electron-phonon interactions. Thermal Coefficient 
of Resistivity (TCR) is carried out basing on the experimental results. Its maximum value is 
very low and does not exceed the             0.8% K-1. Magnetoresistance curve is carried out 
from the experimental resistivitycurves in the temperature range: 4K-125K, then calculated 
by interpolation method (in Matlab software), using the expression: MR=[ ρ(0)- ρ(H)/ 
ρ(0)]x100%. Its maximum reaches 30% at 5K under an external magnetic field of one Tesla.  
 

Keywords: Double layerd Manganite, Resistivity, Magntotransport, Thermal Coefficient of 

Resistivity. 

References:  

[1] N.SoyluKoc, S.P. Altintas, N. Mahamdioua, C. Terzioglu, Cation size mismatch effect in (La1-yREy)1.4Ca1.6Mn2O7 

perovskite manganites, J. Alloys and Compounds. http://doi.org/10.1016/j.jallcom.2019.05.079  

[2]J. Silva, A. Reyes, H. Esparza, H. Camacho & L. Fuentes, BiFeO3: A Review on Synthesis, Dopingand Crystal 

Structure, Inregrated Ferroelectrics: An International Journal http: //dx.doi.org/10.1080/10584587.2011.574986  

[3] S. A. Gudin, N. I. Solin, and N. N. Gapontseva, Colossal Magnetoresistance of layered Manganite 

La1.2Sr1.8Mn2O7and Its Description by a “Spin–Polaron” Conduction Mechanism  

 

belguetradjia@gmail.com   

mailto:belguetradjia@gmail.com


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
56 

 

 
DOCID 339036 
 

Etude des propriétés structurales et texturales des 

biocomposites à base de bentonite et de l’alginatede 

sodiumpour l’élimination des polluants en milieu aqueux 
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Technologie, Université Ferhat Abbas Sétif-1, Sétif 19000, Algérie. 

  

Abstract ─ Purified Bentonite-Sodium Alginate composites were successfully 

prepared by encapsulation ofpurified bentonite powder into sodium alginate gel in 

different ration of clay (PB-SA1; PB-SA 2; PB-SA 3).The performances of prepared 

beads were tested by the adsorption of a cationic dye: methylene blue (MB) in aqueous 

media. 

The adsorbent beads were characterized by fourier transform infrared spectroscopy 

(FTIR), scanning electron microscopy (SEM) and specific surface area (BET). The 

results demonstrate amorphous and smooth surface structures, the porosity of the 

materials is regular and appears similar to that of a sponge. The infrared analysis 

confirms the absence of reaction between the two materials namely clay and alginate.  

Adsorption tests were studied in batch system. The influence of various parameters 

on the adsorption such as the pH solution, the kinetics and the mass of the adsorbent, 

were studied. The results show that the model which presents well the adsorption 

kinetics is the pseudo-second order model. The amount of adsorption increases with 

increasing pH of the solution and the mass of the adsorbent. The adsorption isotherms 

are well described by the Langmuir model and the adsorption capacities are quite 

large, showing that it is possible to use these composites in the future for water 

pollution treatment. 

Keywords: Biocomposite, Bentonite, Sodium alginate, Methylene blue, Adsorption. 
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DFT study of transition metal Cu (II) complex based on TTF 

ligand: Structural, electronic characteristics 

Saliha Belhouchat1,*, HaneneSoukehal1, Samira Zeroual1, Noura Benbellat1, Abdelkrim 
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Lakhdar – Batna 1, Batna, 5000, Alegrie.   

2Laboratoire des Matériaux Organiques et Hétérochimie, Université de Tébessa, 12000 Tébessa, Alegrie 

Abstract─ Numerous research groups has focused on the combination of  the spins 

localized on the transition metals  with TTF derivatives, which are π-electron organic 

molecules with conductivity properties [1]. Among the most important results is the 

coexistence of superconductivity with paramagnetism, antiferromagnetism or 

induced ferromagnetism. 

 We have undertaken a theoretical study The theoretical study was carried out on the 

organic / inorganic complex of the structure [Cu (hfac)2(L)2[PF6]2 based on oxidized 

copper (II) and the ligand: 

4-Methylthio-5-(3-picolylthio) -4,5 dimethylenedithietathiafulvalene [2]  

with different oxidation states. 

The molecular geometry of these compounds are obtained by the density functional 

theory DFT calculations at the (PW91 and PBE). All calculations were performed by 

the ADF program (Amsterdam Density Functional 2012) [3]. For our theoretical study, 

this established good agreement between the calculated structures and those 

obtained experimentally by X-ray diffraction. For the electronic characteristics, we 

determined the Hirshfeld atomic charges, the HOMO and LUMO frontier orbitals  and  

the  energy  gap. 

Keywords: DFT, transition metals ,  conductivity 
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Abstract─ The ability of some layered materials to incorporate organic species into 

their structure is of great interest to material science. In this work, the intercalation 

of a synthetic polysilicate magadiite material with an antifungal organic molecule by 

a cation exchange process was studied. To be done, Na-magadiite material was first 

synthesized by hydrothermal method and characterized. It is then used as a starting 

material to prepare organic-inorganic materials for further biological applications. 

The intercalation of the Na-magadiite material with the organic antifungal molecule 

was confirmed by XRD, FTIR and UV-visible analyses. The biological applications are 

in progress and the first results are very promising. 

Keywords: Intercalation, Magadiite, Organic Molecule 
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Abstract ─Synthetic porous materials are widely used for dyes adsorption, but 

recently, many researchers start focusing on finding new natural sources, due to their 

adsorption capacity and the low economic costs, and because they are eco-friendly 

adsorbent for environment. Pouzzolan is one of these natural sources, but this 

material still not well investigated and there is no sufficient information about their 

structure and composition. The main fact of this study is to provide a mineralogical 

and physicochemical characterization of three Algerian Pouzzolan of Beni-Saf-Aïn-

Témouchent (black, red and grey) and study their adsorption capacity towards 

cationic dye called Malachite Green MG.  

The pouzzolan materials are investigated by powder X-ray diffraction (XRD), X-ray 

fluorescence (XRF), Argon adsorption-desorption (BET/DFT), Fourier transform 

infrared spectroscopy, thermal analysis. The results show the presence of high 

content of SiO2 and Al2O3, and hematite oxides. The specific surface area of the red 

pouzzolan is the greatest, with 112 m2/g.  

The effect of various experimental parameters of MG adsorption on pouzzolan was 

investigated.  

The results showed that the three pouzzolan matrices exhibit a significant adsorption 

capacity with the highest percentage for the red pouzzolan. An optimum pH value of 

pH = 6.3 was chosen to avoid all the phenomena of change in the dye structure.  

Furthermore, the adsorption process on red pouzzolan is strongly influenced by the 

pouzzolan grain size D. The adsorption is favored by the smallest particle size to 

reach 99 % when D is ≤ 45 μm. Finally, the mechanism of chemisorption has been 

proposed based on the modeling of second order of the VM retention kinetics on red 

pouzzolan.  

Keywords: Pouzzolan, Adsorption, Malachite Green 
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Effect of steam curing on precast concrete, sustainability and its 

impact on economy, the environment in Algeria 

Ben Ammar Ben Khadda1,* 

1Civil and Hydraulic Department Engineering, University of Biskra, Algeria 

  

Abstract─ This work studies the effect of atmospheric steam curing (by solar energy) 

on the mechanical strength of concrete for precast elements constructions. During 

the early hours of heating, the concrete reaches the minimum strength considered 

essential for the rotation of the molds, with which it is able to support loads without 

deform or loss of bearing capacity while saving heating energy. The type of cement, 

the bake cycle and the heating temperature are important parameters in the baking 

process. An experimental program was conducted to investigate the effect of 

hardening time by steam curing on the mechanical strength of concrete. The concrete 

specimens were cast with a water/cement ratio of 0.40 and were subjected to steam 

hardening after two cycles of covering steam curing two periods of the year hot and 

cold, then they are left in the open air cured for 3 and 7 days. The results obtained 

show that the duration of one day of steam treatment and 03 days of natural curing is 

sufficient to put this concrete into service for the whole year and that the mechanical 

resistance to increase by sclerometer control and ultrasound of a year has increased.  

Keywords: Concrete; Steam curing; Mechanical strength. 
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Voltammetric studies of the interaction of superoxide anion radical with 

2-ferrocenylaniline and bis-2-ferrocenylaniline synthesized by 

diazotization of 2-nitroaniline 

 Soulef Benabdesselam1,* , El Khemssa Guechi2 , Oumelkhir Rahim3  

1 Department of Process engineering, Kasdi Merbah University, Ouargla, Algeria 
2 Department of Process engineering, Badji Mokhtar University, Annaba, Algeria  
3 Department of Chemistry, Kasdi Merbah University, Ouargla, Algeria  

 Abstract ─2-ferrocenylaniline and bis-2-ferrocenylaniline were synthesized through 

the arylation of ferrocene by diazotasing of 2-nitroaniline by sodium nitrite in the 

presence of HCl to form 2-nitrophenylferrocene and bis-2-nitrophenylferrocene as 

the first step, then 2-ferrocenylaniline and 1,1’- Bis (2- aminophenyl)ferrocene were 

obtained by the reduction respectively of 2-nitroppenylferrocene and bis-2-

nitrophenylferrocene by NaBH4 in presence of Pd/ C(10%) in methanolic medium. In 

this work, the superoxide scavenging effect was assessed by electrochemical assay: 

cyclic voltammetry. The antioxidant capacity index (IC50), the antioxidant activity 

coefficient (Ka), the interaction coefficient (Kb) and the binding free energy (ΔG) of 

these two ferrocene derivatives towards the superoxide radical were determined 

using the values of the intensities of the anodic currents deduced from the cyclic 

voltammograms of the O2 / O2 .- couple  

Keywords: Ferrocenylanilines, antioxidant activity, cyclic voltammetry 
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Synthesis, experimental and theoretical characterization of N-

(ferrocenyl methyl) ortho, meta and para diamine benzene by PHMS as a 

source of hydrogen in the presence of TBAF  
 

Oumelkhir Rahim1,* , Soulef Benabdesselam 2, El Habib Drid1 

 

1Department of Chemistry, Kasdi Merbah University, Ouargla, Algeria  
2Department of Process engineering, Kasdi Merbah University, Ouargla, Algeria 
  

Abstract ─ A mild, environmentally friendly method for reduction of aromatic nitro 

compounds to the corresponding amines is reported, using polymethylhydrosiloxane, 

PMHS, in the presence of catalytic tetrabutylammonium fluoride, TBAF in the THF 

medium at 60°C. Three aromatic nitro ferrocenic compounds; N-(ferrocenylmethyl) -

2-nitroaniline, N-(ferrocenylmethyl)-3-nitroaniline and N-(ferrocenylmethyl)-4-

nitroaniline have been converted efficiently to the corresponding aromatic amines: N-

(ferrocenyl methyl) 1, 2-diamine benzene, N-(ferrocenyl methyl) 1, 3-diamine benzene 

and N-(ferrocenyl methyl) 1, 4-diamine benzene with yield between 55%-84%. The 

synthetic compounds have been characterized using 1H, 13CNMR and FTIR 

spectroscopy.  

Keywords: Nitro, Amine, PMHS  
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 The effect of the environment and sulphate attack on the 

mechanical behavior of concretes of the Koudiat Acerdoune 

dam in Algeria  
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Abstract─ The study presented in this paper deals with the mechanical consequences 

of external sulphate attack on prefabricated concretes of the spillway and dam dike 

of Koudiat Acerdoune in Bouira (Algeria). Dams can still be the seat of concretes 

swelling. The sulphate reaction is part of the known chemical reactions that can cause 

the alteration of the mechanical characteristics of the hydraulic material (concrete) 

constituting the structure. Three different external sulphate attack protocols were 

applied for three types of concretes based on crushed aggregates (dry concrete at 

45° C, ordinary concrete (28 days), concrete hardened with water at 28 days, the 

samples are immersed in a 5% solution of H2SO4 at 20°C. The results show that the 

impact of the age of the material on its degradation on contact with the sulfuric acid 

solution was highlighted, visual observations then rapid degradation and abruptly on 

the surface and then in depth towards the heart then a loss of mass and cracking and 

finally the ruin of the concrete material.  

 

Keywords: Koudiat Acerdoune dam, prefabrication, environment, external sulphate, 

degradation. 
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Abstract─ The purpose of this study is to determine the chemical constituents and 

antioxidant activity of Senecio hoggariensis. The total content of phenols and 

flavonoids was estimated in the crude hydroalcoholic extract and organic fractions of 

S. hoggariensis using Folin ciocalteux and aluminum trichloride, respectively. Also, 

antioxidant activity has been studied using the FRAP test. The results obtained 

showed that the fraction of Butanol extract contained the largest amount of phenols 

and flavonoids, estimated at 144.9 mg EAG/g and 40.63 mg QE/g, respectively. The 

best activity to reduce Fe+3 to Fe+2 was recorded to Butanol fraction (AEAC = 0,576 

mM), and all extracts fractions was more effective than the BHA.  

 

Keywords: Senecio hoggariensis, extract, antioxidant. 
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Abstract─In this study, we have made a synthesis of a semiconductor by the nitrate 

road,followed by its characterization by ATG, X-ray, MEB techniques, then we 

determine the physical parameters of this semiconductor [1]. The application of the 

latter consists in eliminating a pollutant such as Nickel (a heavy metal) by studying 

the influence of the different parameters: pH of solution, initial concentration of the 

pollutant, and the heterojunction with ZnO at different fraction on the photo-reduction 

of Nickel [2]. 

During our experiments, thekinetic of Nickelreduction increaseswith pH increase until 

pH = 7.5 which allows to activate a larger number of active sites and therefore 

improve the depollution, on the other hand The “hetero-junction FeAl2O4 / ZnO” 

parameter was also studied during our experiments where we were able to confirm 

that the optimum reduction rate of Nickel is done for rates (50% FeAl2O4 / 50% ZnO). 

Concerning the concentrations, we noticed an increase in the reduction rate of Nickel 

on low concentrations 
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Abstract ─ Hydrogen is an ideal clean energy which is used in many applications. In addition 

to a transportation fuel, it is widely used in various chemical industries, especially in the 

processing of fossil fuels and production of ammonia [1]. Recent researches have shown that 

solar light-driven photo-electrochemical (PEC) water splitting is a promising strategy for the 

hydrogen production, based on the water decomposition by using a semiconductor and solar 

energy as a free, clean and renewable source without generating any pollution. Visible-light-

driven photocatalysis is green technology for the remediation of the environment pollution 

[2].  

Our study focuses on the preparation of the calcium ferrite oxide (Ca2Fe2O5) as a 

semiconductor which crystallizes in the brownmillerite structure with a narrow band gap for 

the production of hydrogen from water. Ca2Fe2O5 is synthesized by sol-gel method using 

nitrates as precursors and citric acid as chelating agent. The powder is characterized by 

thermal analysis (TG-ATD/DSC), X-ray diffraction, attenuated total reflection (ATR), SEM 

analysis; the electrical and electrochemical properties are also studied. The XRD results 

show that the single phase Ca2Fe2O5 is obtained at 800 °C. The narrow gap of Ca2Fe2O5 (< 2.5 

eV) enables the use of a large portion of the visible solar spectrum. Ca2Fe2O5 exhibits a good 

chemical stability in the pH range (5 - 11) which is tested successfully as photocatalyst for the 

hydrogen production upon visible light. The best performance is obtained in basic solution 

(NaOH, 0.1 M) with an average evolution rate of 1.7 cm3 h-1 (mg catalyst)-1.  
 

Keywords: Ca2Fe2O5; Sol-gel; Hydrogen. 
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Abstract ─ There is a growing interest in developing bio-based products derived from 

renewable sources and innovative processing technologies that can reduce the dependence 

on fossil fuels and encourage movement towards a sustainable material basis. The poor 

solubility and dispersibility of conducting polymers in common organic solvents are limiting 

factors for them to be used in different applications. A composite of conducting polymers and 

hydrophilic cellulosic materials with high surface area, tensile strength and good water-

dispersibility can overcome these problems.  

This study focuses on the biocomposites, based on a conductive polymer (polyaniline) and a 

biopolymer matrix (microcrystalline cellulose MCC), synthesized by in-situ polymerization of 

polyaniline. The current work was to advance knowledge in the 

structural/textural/morphological properties and thermal stability of both MCC and 

polyaniline their composite, as well as to highlight the interaction polyaniline-cellulose. Up 

to now, these materials are not completely well investigated. Another important fact of this 

work is the application of the accurate DFT method in the pore size distribution. Thus a 

correlation between interesting structural/textural/morphological data of these materials 

will be studied.  

The structural/textural and morphological features as well as thermal stability of materials 

were investigated through X-ray diffraction XRD, argon adsorption isotherms at 87 K, Fourier 

transform infrared spectroscopy, scanning electronic microscopy SEM, and 

thermogravimetric analysis TGA.  

The results obtained confirm the formation of Polyaniline-MCC composite under well 

determined conditions. Furthermore, the formed composite result from PANI—MCC 

interactions between NH-Pani and OH-MCC groups in the mesoporous surface of Pani. It has 

a more compact homogeneous morphology and a higher thermal stability than of these 

constituents.  

Keywords: biocomposite, polyaniline, microcrystalline cellulose, in-situ polymerization. 
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Abstract─ The zéolite of the borosilicate type are prepared by hydrothermal 

crystallization of reaction mixtures containing NH4F as a source of fluoride 

(mobilizing agent) and a source of structuring agent (TPABr) in the presence of boric 

acid H3BO4 as a source of crystallization. Hydrothermal of a mixture of Ludox as a 

source of silica in the fluoride medium allowed to obtain a ZSM-5 cotinating the bore. 

X-ray analysis showed that this solid in the medium fluoride is a borozéolite and that 

without the addition of NH4F was totally amorphous. Our choice fell on dye 

degradation. These tests are characterized by TOC and spectral data (IR, UV,) to 

identify the products obtained at room temperature 25 ° C. The effect of different 

experimental parameters on dye degradation will be discussed 

 

Keywords: zeolites, borosilicalite, organic dye, catalysis,  
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Abstract─ This study used first principles calculations within the generalized gradient 

approximation (GGA) to extensively study the electronic, elastic and thermoelectric 

properties of PdHfGe Heusler alloy at its optimized lattice constant. Elastic properties 

of this alloy were obtained by fitting the stress-strain relationship via Voigt-Reuss-

Hill approximations. Thermoelectric properties were estimated from non-spin 

polarized calculations via Boltzmann semi-classical approach as implemented in 

BoltzTraP package at temperatures between 0 and 1200 K. According to the obtained 

figure of merit value (ZT about 0.95 at 1100 K), the PdHfGe alloy remains a good 

candidate for thermoelectric applications.  

 

Keywords: Heusler Alloy, Elastic, Thermoelectric Applications 
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Abstract─ In the same way as the binary copper-antimony alloys which have found 

very interesting applications in battery electrodes, we only hope that those of iron-

antimony (Fe-Sb) will find particular interest, particularly in industry. For this 

purpose, an Fe80Sb20 alloy (non- stoichiometric form) is produced on the basis of 

powders using liquid phase sintering (LPS). The latter requires a temperature above 

the melting point of the element which will act as a binder for the powder particles. 

As in our case, it is the antimony (melts at 630°C) that plays this role, so we chose a 

processing temperature of 700°C. The sample obtained, which has previously 

undergone cold uniaxial compression of 20T, is a cylindrical pellet with 20mm in 

diameter and 05mm in thick. This sample will then be subjected to density 

measurement in order to have an idea about the the produced part consolidation and 

to X-ray diffraction analysis for a structural study.  
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Abstract ─ A growing interest in wrought aluminium alloys has been noticed recently, 

mainly due to development of various severe plastic deformation methods that enable 

significant refinement of the microstructure and as a result improvement of various 

functional properties of products. However, forming ascast magnesium alloys with 

the increased aluminum content at room temperature is almost impossible. 

Therefore, application of heat treatment before forming or forming at elevated 

temperature is recommended for these alloys. The paper presents the influence of 

selected heat treatment conditions on the microstructure and the mechanical 

properties alloy. The microstructure analysis was performed by means of both light 

microscopy and SEM. The test results can be helpful in preparation of the 

magnesium-aluminum alloys for further processing by means of SPD methods.  
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Abstract─ The fuel cell is a system for converting chemical energy into electrical energy . 

The advantage of this technology is its ability to use a fuel (hydrogen for example) that can 

be produced from intermittent sources of energy, by electrolysis of water, for example, and 

then stored in large quantities which is particularly complicated for electricity. Hydrogen, 

combined with oxygen from ambient air in a Polymer Electrolyte Membrane Fuel Cells 

(PEMFC) , produces electric current that can provide an electric motor as well as heat. The 

energy conversion efficiency is linked expediently by the type of catalyst used for the speed 

of reaction. In this work, we present the catalytic effect of Pt, PtW and PtMo at the nanoscale 

instead of massive platinum and the surface effect on the catalytic phenomenon as illustrated 

in Figure 1. 

 

 Figure 1. Example of an operation of a proton-conduction cell, (A): Reduction of hydrogen molecules in H + ions 

that will migrate through the electrolyte. (B): The electrons flow in an external circuit to form a continuous electric 

current. (C): Seat of the reaction between oxygen molecules and H + ions to form molecules and the impact of the 

catalyst by hydrogen energy transformations respectively.  
 

When the dihydrogen is going to be oxidized at the anode, it will produce H + protons and e- 

electrons by the following reaction [4]:  
 

Oxidation reaction of hydrogen at the anode : H2 → 2H+ + 2e- 

Nano-PtM 
 

Keywords: Pt Catalyst, DFT prediction, Polymer Electrolyte Membrane Fuel Cells, hydrogen 

di-storage reaction. 
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 Abstract─ Recently, lead halide perovskites have attracted great attention due to 

their certified power conversion efficiency over 25% which makes this material able 

to lead the photovoltaic field, however, the instability and lead toxicity limit their 

commercialization. In this work, double perovskites material were proposed to 

resolve this issue. Indeed, we performed pseudo potential ab intio study, on the 

stability, electronic and optical properties of Cs2AgBiX6 (X; Cl, Br) double perovskite 

we also determine their mechanical properties and discuss the chemical bond form 

Mulliken population analysis. We further discuss their potential applications in 

photovoltaic by calculating their gaps, absorption coefficients and carrier effective 

mass. The calculated lattice parameter show excellent agreement with experimental 

reports, moreover, our compounds show high optical absorption of 104 and 

Cs2AgBiBr6 has 1.34 eV direct band gap which is much suitable for single-junction 

solar cell.  

 

Keywords: Perovskite solar cell, Lead free perovskite, DFT, double perovskite. 
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Abstract ─ In this work, a series of nanocomposites TiO2/Diatomite, TiO2/g-C3N4, and 

TiO2/ g-C3N4@Diatomite were synthesized by sol gel method to improve the 

photocatalytic activity of TiO2 under visible-light and UV light irradiation. The 

characterization of all prepared samples has been performed by X-ray powder 

diffraction (XRD), Scanning Electron Microscopy (SEM) and Fourier-transform 

infrared spectroscopy (FTIR). 

The photocatalytic performance of these synthesized materials was evaluated in the 

degradation of MDMA (3,4-Methylenedioxymethamphetamine), one of the most 

consumed illicit drugs and frequently identified in waste water effluents. The results 

showed that TiO2/ g-C3N4@Diatomite photocatalyst containing a mixture of crystalline 

rutile and anatase phase exhibits better activity photocatalytic compared to other 

prepared composites with single anatase phase, 90 % degradation of MDMA was 

achieved within 60 min. It could be due to the interface junction of rutile anatase which 

delayed hole-electron pair recombination.   

It has also been found that the diatomite addition using as support of TiO2 

nanoparticles leads to a uniform dispersion of TiO2 particles on the porous surface of 

diatomite. 

Key words: rutile /Anatase TiO2, photocatalytic degradation, MDMA, diatomite, TiO2/ g-

C3N4@Diatomite nanocomposite 
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Abstract ─ Semi-interpenetrating network biocomposite based on carboxymethyl 

cellulose and dextran sulfate were synthesized by ionotropic gelation method using 

Al3+ ions in presence of SDS surfactant as pore-forming micelle templating and NaCl 

as porogen agent. These milligels were characterized from a structural and 

morphological point of view by usual techniques, namely FTIR spectroscopy, X-ray 

diffraction, Scanning electron microscope (SEM) and thermogravimetric analysis 

(TGA). The hydrogels showed porous structure and exhibited remarkable water-

swelling properties that increased with their DS enrichment as well as a pH 

sensitivity. The effect of DS content on the adsorption capacity of milligels was tested 

in the removal of methylene blue (MB) dye from aqueous solutions. The influence of 

various parameters (pH, adsorbent dosage, time contact, dye concentration and 

temperature) on MB adsorption were also examined. Pseudo-second order kinetics 

and Langmuir isotherm models are the most suitable for modeling experimental data. 

The maximum equilibrium capacities (qm) were increased from 82 mg g-1 for the DS-

free hydrogel (C/D0) up to 526 mg g-1 for the beads biocomposite C/D1. The 

spontaneous and endothermic nature of the process was certified from the 

thermodynamic parameters. The adsorption mechanism was doubtless generated by 

electrostatic interactions and hydrogen bonds between the groups of dye and those 

of adsorbents. Furthermore, these milligels have shown an interesting reusability for 

five successive cycles and with an augment in their removal ability compared to 

starting ones. In view of effectiveness of adsorption and regeneration, the prepared 

hydrogels are promising as low cost dyes adsorbents.  
 

Keywords: Semi-interpenetrating network, Carboxymethyl cellulose, Dextran sulfate, 

Adsorption, Methylene blue. 
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Abstract─ In recent years, nanosized spinel ferrites have attracted considerable attention 
for their technological importance. Spinel ferrites are widely used in microwave industries, 
magnetic devices, recording tapes, ferrofluids, permanent magnets, magnetic resonance 
imaging enhancement, magnetically guided drug delivery, sensors, pigments… [1,2]. 
Furthermore, spinel ferrites are commonly used as catalysts for various industrial reactions 
such as ammonia and Fischer-Tropsch synthesis, hydrocarbons dehydrogenization, selective 
oxidation of butane to butadiene and automotive exhaust gas treatment and CO, H2, CH4 
oxidation [2].  
In this work, photocatalytic hydrogen production using nickel and cobalt ferrite catalysts 
prepared by nitrate route is investigated. The obtained precursors are calcined at 900°C to 
get pure nanosized spinel structure. The textural and structural properties are determined 
by XRD, FTIR, Raman, BET, MEB-EDX and XPS. The reducibility of materials is determined by 
temperature programmed reduction under hydrogen flow (H2-TPR) and in situ XRD.  
All materials oxides show only the presence of nanoparticles of MFe2O4 inverse spinel. The 
B.E.T surface area, the particles size, as well as the surface of Ni/Fe atomic ratio and the 
materials behavior under a reducing atmosphere varies according to the divalent metal M (Ni 
or Co).  
The photocatalytic reactivity is investigated in water photocatalytic degradation for hydrogen 
production under visible illumination. Depending on the metal M nature, the catalysts exhibit 
different photocatalytic activities for H2 production. The structure-photocatalytic 
performances correlation is established based on their characterizations and catalytic test 
evaluation.  
Keywords : Spinel, visible illumination, photocatalytic degradation, hydrogen production.  
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 A Green Synthesis of copolymer from 1,3,5 Trioxane and Tetrahydrofuran 

Using Maghnite H+ , An Exchanged Montmorillonite Clay, as Eco-Catalyst  
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Abstract─ In this work we are interested in the copolymerization of 1,3,5 trioxane with 

tetrahydrofuran catalyzed by Maghnite H +. As eco-catalyst, Maghnit H+ is a 

montomorillonite silicate  

Sheet clay which is prepared through a simple exchange process was used as a 

catalyst for cationic polymerization, and is no toxic.  

In order to improve the mechanical, physical and chemical properties and to adjust 

the degradation rate of poly (tetrahydrofuran) we have copolymerized 

tetrahydrofuran with 1, 3.5 trioxane.  

Copolymerization of 1,3,5-trioxane with tetrahydrofuran was carried out in bulk, 

catalyzed by Maghnite H + activated with sulfuric acid (0.23 M) at room temperature 

(25 ° C) for 24 hours.  

The molar proportions of the monomers were 50% THF and 50% TOX (0.02 mol of each 

monomer) and the percentage by weight of the Maghnite H + 5% relative to the overall 

weight of two monomers.  

 

Keywords:  Maghnite H+, recyclable, copolymerization, Trioxane. 
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 Synthesis and characterization of new organometallic hybrid material 

LCP-2 based on MOF (Metal-Organic Framework) and Maghnite-H+, a 

Protons Exchanged montmorillonite clay, as catalytic support  
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3 Ecole Supérieure en Informatique 08 mai 1945, BP 73, El Wiam City, Sidi Bel Abbes, Algeria  

  

Abstract─ In this work, a new 3D crystalline metal-organic framework formulated as 

[Zn2(BTDC)6, (BTDC: 3,3',4,4'-Benzophenonetetracarboxylate)] and called LCP-2 (LCP: 

Laboratoire de Chimie des Polymères), with unsaturated coordinated Zn(II) sites as 

metal ion and Benzophenonetetracarboxylic acid as organic ligand, has been 

successfully synthesized under solvothermal conditions. In-Situ polymerization of 

this material was also carried out using an amount of clay called Maghnite-H+, an 

acid-exchanged montmorillonite, as an eco-catalyst with the aim to respect the 

principles of green chemistry, to give a new hybrid composite material LCP-2/Mag-

H+ with a better yield, a significantly reduced time and temperature reaction than 

those of LCP-2. LCP-2 and LCP-2/Mag-H+ have been structurally characterized and 

established by Fourier Transform Infrared spectroscopy (FT-IR). The morphology of 

these compounds was studied by the X-Ray Diffraction (XRD) and revealed a highly 

crystalline and ordered structure for both LCP-2 and LCP-2/Mag-H+. FT-IR and XRD 

spectra showed also that the stability and structural integrity of LCP-2 and LCP-

2/Mag-H+ was maintained even after being evacuated from the DMF solvent 

molecules. The thermal stability identified by Thermogravimetric Analysis (TGA) 

showed that Maghnite-H+, as inorganic support, has also improved the thermal 

stability of LCP-2 compound.  

 

Keywords: LCP-2 compound; Benzophenonetetracarboxylic acid; Maghnite-H+; 

inorganic catalytic support; green chemistry; thermal stability. 
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 Hexavalent Chromium Removal using impregnated chitin with 

Aliquat 336.  
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2Department of Chemistry, University of Girona, 17003 Girona , Spain.  

  

 Abstract─ Chitin is an abundant, cheap, biodegradable, and thermally stable 

biopolymer widely used in separation processes and in biomedical field. Its physical 

and chemical properties make it a promising candidate to produce functional 

materials to serve as an adsorbent agent to eliminate organic and metallic impurities 

from wastewater. This research work aims the preparation of a modified Chitin 

adsorbent, by impregnating the chitin powder with a commercial extractant, which is 

tricaprylylmethylammonium chloride (Aliquat 336). A number of analytical methods 

to verify probable changes in the structure of the parent material characterizes the 

prepared adsorbent. The SEM images showed that the surface of the modified chitin 

is irregularly covered with Aliquat 336 particles. This observation is corroborated by 

the results obtained with the EDX analysis, which testify to the presence of quantities 

of chlorine in the composition of modified chitin, which has not been observed in pure 

chitin. This result confirms the presence of Aliquat 336 in the elaborated material. 

Pure and the impregnated chitin were tested in the recovery of hexavalent chromium 

ions from aqueous samples using batch adsorption tests. Among the studied 

experimental sorption parameters, the initial metal concentration and pH seem most 

important. The optimal sorption capacity (40mg / g) of the modified chitin with respect 

to the Cr (VI) is obtained at pH 2. This value sorption capacity is 20 times greater than 

that obtained with neat chitin.  

 

Keywords: Chitin biopolymer, Green extractant (Aliquat 336), Chromium removal. 
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Structural and characterization metal complex azo-dyes 
 

Ali Benosmane 1, 2 , Chafai Boukentoucha 2  , Mohamed Amine Benaouida 2   

1 Larbi Ben M'hidi University, Oum El-Bouaghi - Algeria 
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Constantine - Algeria 

 

Abstract ─ Recently, Metallized monoazo dyes compounds have attracted attention 

because the phenylazo-naphtholate group can provide N,O-bidentate chelation to 

stabilize transition or main group metal complexes. Azo-metal chelates have also 

attracted increasing attention due to their interesting electronic and geometrical 

features in connection with their applications in molecular memory storage, non-

linear optical elements and printing systems. 

The title Co(II) and Cu(II) complexes were prepared and characterized on the basis of 

their analytical spectroscopic. In both compounds, the metal cation is coordinated by 

N atoms and O atoms from azo ligands, forming a slightly distorted trigonal 

bipyramidal for Co(II) and square-planar environment Cu(II). The infrared spectra 

show that ligands are coordinated to the metal ions in a uninegative bidentate 

manner, with N donor sites of the azo and the deprotonated phenolic O. 

An exhaustive investigation of the diverse intermolecular interactions via Hirshfeld 

surface analysis enables contributions to the crystal packing of the title complexes 

to be quantified. The fingerprint plots associated with the Hirshfeld surface clearly 

display each significant interaction involved in the structure, by quantifying them in 

an effective visual manner. 
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Influence of particle size distribution in evaluating slurry filterability  
 

Bornia BENOUIS1*   
 

1 Metallurgy and Materials Engineering Laboratory, L3M, University of Badji Mokhtar Annaba, Algeria  

  

Abstract: The aim of this paper was to study the filtration behaviour affected by the 

properties of the filter cake formed by the accumulation of the particles on the surface 

of the filter medium. An experimental study of the filtration dewatering of a 

suspension focusing on particle characteristics was carried out. The dewatering 

behaviour was determined by filtration velocity, porosity and resistance cake using 

vacuum filtration equipment. The filtration conditions were explored using various 

particle size distributions (PSD) and particle shape. The results presented here 

demonstrate that the amount of the feed particles, the particle size and the vacuum 

applied have a direct comportment on the specific cake resistance (SCR) and on the 

dewatering efficiency.  

 

Keywords: Filtration; Dewatering; Particles size 
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Elimiation de deux  pesticides en mixture par adsorption sur une argile  
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procédés, Université des Sciences et de la Technologie Houari Boumediene, BP 32 El 

Alia Bab Ezzouar, Alger, Algerie 

 

Résumé ─ L’étude consiste en élimination de deux pesticides en mixture par le 

procédé d’adsorption sur une bentonite activée. Au préalable, la bentonite est traitée 

chimiquement est caractérisée par l’analyse structurale (spectroscopie infrarouge, 

par diffraction rayons X) et l’analyse par microscopie électronique à balayage. Les 

essais effectués en mode batch ont montré que l’adsorption du diazinon en présence 

de la métribuzine est affectée par différents paramètres : Le pH de la solution et la 

température du milieu. Les meilleurs rendements d’éliminations ont été obtenus à pH 

acide et à température ambiante (295°K). D’après les coefficients de déterminations 

r2 (r2 >0.98), nous pouvons conclure que l’isotherme d’adsorption du diazinon en 

mixture est décrite par les modèles de Freundlich et Temkin respectivement pour les 

températures égales à 22 et 18°C, la cinétique est contrôlée par le model pseudo 

second ordre pour les deux pesticides. Les paramètres thermodynamiques obtenus 

indiquent que l’adsorption du diazinon est un processus spontané, endothermique et 

est exothermique pour la métribuzine. 

 

Mots Clés: diazinon ,métribuzine, bentonite, adsorption, thermodynamique. 

 

saidouz@hotmail.fr 

 

 

 

 

 

 

 

mailto:saidouz@hotmail.fr


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
83 

 

DOCID 337428 

 

 Synthesis and Electrochemical study of some derives of Hedrazines 

Ferrocenic  
 

Hamza BENSACI1,*, Abdelali ATMANI1,2  
1Faculty of Applied Sciences, University Kasdi Merbah, Ouargla, Algeria  
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Abstract─ This work has been done by two parts:  

I- The synthesis:  

Synthesis of nine Organometallic compounds, which are a derives of Hedrazides 

Ferrocenic; To achieve this target, we combine salt of 

(Ferrocenylmethyl)trimethylammonium Iodide with: N'- phenyl acetohydrazine, N'- 

propinohydrazine, and N'- phenyl benzohydrazine, to produce three compounds from 

each reaction.  

The compounds of each reaction are organized below respectively:  

- N, N’- Diferrocenyl Methyl N’- Phenyl Acetohydrazide, N- Ferrocenyl Methyl N’- 

Phenyl N- Acetohydrazide and N’- Ferrocenyl Methyl N’- Phenyl Acetohydrazide.  

- N, N’- Diferrocenyl Methyl N’- Phenyl Benzohydrazide, N- Ferrocenyl Methyl N’- 

Phenyl N- Benzohydrazide and N’- Ferrocenyl Methyl N’- Phenyl Benzohydrazide.  

- N, N’- Diferrocenyl Methyl N’- Phenyl Benzohydrazide, N- Ferrocenyl Methyl N’- 

Phenyl N- Benzohydrazide and N’- Ferrocenyl Methyl N’- Phenyl Benzohydrazide.  

The structural formula of the nine produced compounds has been confirmed by 

Spectroscopic method.  

II- The electrochemical study:  

The electrochemical study of the nine produced compounds has been done by cyclic 

voltammetry method which carried out in aqueous solution of H2SO4 / CH3OH 

concentration 10-1 M, by using carbon glass electrode diameter 02 mm.  

This study confirmed that the oxidation of the nine produced compounds respect 

Nernst system, which mean:  

- All produced compounds are stable electrochemically.  

- All of these compounds represent stable, rapid and reversible systems.  

- The substituted group of Hydrazides on the Ferrocene has a pulling effect, as all of 

them cause a shift of the potential values in the direction that is most positive for the 

potential value of  Ferrocene molecule itself; The difference may be due to the pulling 

action of the Hydrazide group.  

Keywords: Synthesis, Electrochemical study, Nernst system 
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A comparative study of the Antibacterial activity of Retama raetam 

(Forssk.) Webb; its synergic effect with some of standard Antimicrobials  
 

Hamza BENSACI1,*, Abdelali ATMANI1,2  
 

1Faculty of Applied Sciences, University Kasdi Merbah, Ouargla, Algeria  
2Chemistry department, Ibn Khaldun University- Tiaret, Algeria  

  

Abstract─ We studied a type of widespread medicinal plants in the North African 

desert, namely: plant of Retama raetam (Forssk.) Webb; According of two stages:  

- The first stage:  

Extracted active substances for the two plants by using organic solvents (Methanol, 

Diethyl ether and Ethyl acetate), were tested it on four types of bacteria that cause a 

number of diseases of the urinary tract which is: (E. coli, Salmonella, S. aureus, P. 

mirabilis). By using disc test method (test disc diffusion) at different concentrations, 

where the results showed:  

• The results of the initial chemical detection primer of Retama plant stalks, showing 

that it contains active ingredients are: Coumarins, Glycosides, tannins, volatile oils, 

Saponins, terpenes and also alkaloids and phenols which are responsible of the 

inhibition activity on bacteria, as well as Flavonoids which is one of antioxidants.  

• The extracts of Retama stalks plant, showed significant inhibition on the growth of 

these bacteria outside the organism body, with exception of P. mirabilis.  

The alcoholic extract of Retama stalks plant showed the highest inhibition diameter 

zone on Salmonella (16mm), when the concentration is (100mg/ml).  

-The second stage:  

The results of studied extract inhibitory effectiveness of the two plants concentration 

100mg/ml, with partnership with antibiotics (Cefazolin, Vancomycin, and Gentamicin), 

on the bacteria studied, showed:  

• The participatory act of Retama stalks extracts showed synergistic with all bacteria 

studied, except Salmonella. The largest act of inhibitory extracted with Methanol by 

the antibiotic Gentamicin on the bacteria P. mirabilis, as it increase of inhibitory hits 

Gentamicin increased by 8.31%.  
 

Keywords: Retama plant, Bacteria, Antibiotics 
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Synthesis, characterization, crystal structure and nonlinear optical 

properties of some novel 4–thiazolidinones 

Toufik Bensafi1,*, Djebar Hadji2, Ahmed Yahiaoui1, Kadda Argoub1, Benamar Baroudi1, 

Khaled Toubal3, Ayada Djafri3 
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2Modeling and Calculation Methods Laboratory, Department of Chemistry, Dr. Moulay Tahar University 

of Saida, 20000, Saida, Algeria 

3Laboratory of Applied Organic Synthesis, Department of Chemistry, Faculty of Sciences, University of 

Oran 1 Ahmed Ben Bella, 31000, Oran, Algeria 

 

Abstract─ In this work, we report the synthesis of new heterocyclic compounds 

comprising a series of 2-thioxo-3-N-aryl thiazolidine-4-one with good yields using a 

simple methodology. All synthesized compounds were thoroughly characterized by 

means of FT-IR, NMR (1H and 13C), UV-Vis, MS and elemental analysis. Crystal 

structures have been determined by single crystal X-ray analysis. The 

electrochemical properties are studied by cyclic voltammetry (CV). The geometry 

optimization, vibrational characteristics, frontier molecular orbital energies and 

thermodynamic parameters are carried out using different density functional theory 

levels (B3LYP and PBE1PBE) with LANL2DZ basis set in order to investigate nonlinear 

optical (NLO) properties. The optimized geometrical parameters obtained by the DFT 

method show good agreement with experimental data. The whole point of this study 

is to insert these compounds into a solar cell. The utilization of 2-thioxo-3-N-aryl 

thiazolidine-4-on as an EBL layer has given better results than those of the polymer 

which is widely used in this application of organic solar cells. 

Keywords: 4-thiazolidinone, synthesis, DFT calculations, spectroscopic (FT-IR, 1H and 
13NMR).  
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 Elimination of the Dyes (Methylene Blue) Discharged into the Wastewater 

of the Educational Chemistry Laboratory  
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Abstract─ Our work has a dual environmental aspect. On the one hand, to use 
abundant natural raw materials kernels of Dates; Olives, on the other hand, to 
preserve the environment by the treatment of water. We did this study in order to 
compare the efficiency of the carbon adsorbent in percentage mixtures of these 
nuclei for the elimination of the dyes (eg Methylene Blue) released in the water of the 
chemical laboratory.  
We made a protocol to be followed with precision, after the preparation our 
carbonization of carbon raw materials at 600°C for 1h15min and several dilute 
solutions were produced from the known concentrated tees solution; The result of 
the prepared standard range 15 extensions starting from 10mg/L to 0,002mg/L of 
Methylene Blue; Adj. R-Square= 0,99998 and y= 0,1876x+0,0001. Scanning Electron 
Microscopy was done to better see the microstructure of materials before and after 
adsorption.  
The remarkable absorbance measured using a UV spectrophotometer of Methylene 
Blue showed that the carbon in percentage in sequence (50% olive; 50% date) 
0,005mg/L is a better adsorbent than (75% olive; 25% date) 0,05mg/L, better than 
(100% olive; 0% date) 0,16mg/L, better than (0% olive; 100% date) 0,56mg/L, better than 
(25% olive; 75% date) 1,37mg/L.  
And it was concluded that the most effective up to 99,95% of eliminating dyes (eg 
Methylene Blue) are adsorbent carbon in percentage its (50% olive; 50% date) and to 
99,5% in (75% olive; 25% date). Then be very eliminating as adsorbents the dyes (eg 
Methylene Blue) rejected in the waste water in the chemical laboratory and important 
used in the treatment of water.  
 

Keywords: Kernels of Dates; Olives, Treatment of Water, Carbon Adsorbent in Percentage, Protocol, 

Carbonization, Standard Range of Methylene Blue, Scanning Electron Microscopy, UV 

Spectrophotometer, Chemistry Laboratory. 

bensaidimohamed13@gmail.com   

mohamed.bensaidi@univ-sba.dz  

 

 

mailto:bensaidimohamed13@gmail.com
mailto:mohamed.bensaidi@univ-sba.dz


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
87 

 

 

DOCID 337752 
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Abstract ─ Water pollution any chemical, physical or biological modification of the 

quality of the water that has a harmful effect (on the health of living beings, uses, ...) 

when humans consume polluted water. SiAbbes located in the North-west of Algeria. 

The Macta watershed covers an area of 14390 km². The Principale Oued Mekerra has 

origin in the high Valleys of the Step in the south from the town of Ras El Ma at a 

height of 1412 m.  

Our context articulates the objective of work is to study the problem of the pollution 

of Oued Mekerra with the help of making samples and analyzes; to know the factor 

that is behind this pollution and we will try to find solutions in the city of SBA, it has 

been found through some visit that most of the Urban and semi-Industrial waters are 

discharged into the Oued Mekerra without treatment, although the rest of network of 

our city are connected directly to the sewerage network. The ONA station plays a big 

role in reducing the pollution of discharges (urban and semi-industrial wastewater 

from SBA). Despite this, the pollution rate remains high compared to self-purification 

in Oued Mekerra.  

All these observations were observed in our work by the different analyzes of the 

pollution, parameters, and several recommendations are proposed in order to 

preserve set important main watercourse in the city of SBA.  

 

Keywords: Water pollution, Quality of the water, Sidi Bel Abbes, Oued Mekerra Principale, 

Making samples, Analyzes, Treatment, Sewerage network, ONA station 
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Synthesis and Characterization of Titanium Nanomaterials for Catalytic 

Application 

Zineb BENSMAINE1,*, Sanaa ELKORSO1, Abderrahim CHOUKCHOU BRAHAM 

1Laboratoire de Catalyse et Synthèse en Chimie Organique (LCSCO), Département de chimie /Université 

de Tlemcen, P.B. 119 Tlemcen 13000, Algérie. 

Abstract─ In recent years, nanoparticles have been the center of attention of 

researchers in the field as the transition from microparticles to nanoparticles was 

seen to lead to immense changes in the physical and chemical properties of a 

material. The most important characteristics, among many others, on a nanoscale are 

as follows: First, the small size of the particles, which leads to an increased surface 

area to volume ratio and as a result the domain where quantum effects predominate 

is entered. Second, the increasing surface area to volume ratio leads to an increase 

in the dominance of the surface atoms of the nanoparticle over those in its interior.[1] 

Initially researchers studied single nanoparticles because such particles have much 

better properties than the bulk materials. Later, in the late 1980s, researchers found 

that heterogeneous, composite or sandwich colloidal semiconductor particles have 

better efficiency than their corresponding single particles; mproving the properties of 

semiconductor materials and in some cases they even develop some new 

properties.[3,4]  

Titanium dioxide, an inert compound, powerful, simple and economical remains the 

raw material chosen by most manufacturers especially in the field of photocatalysis  

[2] and the  Zirconium dioxide is also known by its catalytic properties. 

The purpose of this work is to prepare new TiO2-coated ZrO2 and ZrO2 coated TiO2 

composite abrasive nanoparticles according to the protocol described by Zhao et al 

[2] and Sadek et al [3] by sol-gel methodand to apply them to depolution by 

photocatalysis. These materials are also studied using X - ray diffraction (XRD), N2 

adsorption - desorption at 77 K, thermal analysis (TGA / DTA) ,Fourier Transform 

Infrared (FTIR) spectroscopy and Electronique scanning microscope (MEB). The 

results of this study will be presented. 

Keywords: Titanium dioxide, Zirconium dioxide, nanomaterials, Sol-gel  
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 Chitosan-Sodium Alginate Nanoparticles to control drug release of 

Ibuprofen  
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Abstract: Sodium alginate (NaAL) and chitosan (CS) are used to develop a 

nanopolymeric system to control a drug release of ibuprofen (IBP) and enhance its 

solubility. Field-emission scanning electron microscopes showed that they have a 

size of around 100 nm. In vitro drug release was carried in the simulated gastric fluid 

(SGF), simulated interstitial fluid (SIF) and phosphate buffered saline (PBS), the 

obtained result indicate that the nanoparticles are pH-sensitive and they are able to 

protect the drug against total dissolution in the gastric medium, control its release, 

and increases its solubility and therefore its biological activity. The analytical data of 

the in vitro drug release were fitted to the different kinetic models (zero-order, first-

order and Korsmeyer–Pepass) the results indicate that the synthesized nanoparticles 

are a promising system for IBP release that can achieve zero order kinetics.  

 

Keywords: Chitosan, Sodium alginate, Nanoparticles 
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Abstract─ The current trend for the automotive industry is to replace petrochemical 

materials with locally produced bio based materials. France is one of the leading 

countries in the production of flax fiber, and the use of flax fiber in the industrial 

sector has undergone considerable development. The main objective of this study is 

to investigate the chemical and mechanical properties of flax fibers and of a green-

green composite (flax / formaldehyde-free acrylic resin). Thermogravimetric analysis 

(TGA) coupled with a Fourier Transform Infrared Spectroscopy (FTIR) apparatus to 

analyze the gas emissions were carried out on different materials namely; flax fibers 

cross-linked resin, “Flax / acrylic resin” prepreg and composite (transformed “Flax / 

Acrylic resin” prepreg). The morphology of the flax fibers and the "fiber / resin" 

interface of the prepreg before and after processing were examined using the 

scanning electron microscope (SEM). Finally, a mechanical characterization in 

monotonic tensile shows that the UD "flax / Acrylic resin" composites have 

characteristics almost similar to conventional composites. The results show that "flax 

/ Acrylic resin» UD composites can be used as non-structural parts in the automotive 

industry.  

Keywords: flax, prepreg, bio-composites, chemical-mechanical, automotive. 
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Formation of a tin film on an aluminum electrode 
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Abstract─ As part of the development and characterization of a tin film formed on an 

aluminum electrode, we have adepted a number of electrochemical methods such as 

open-circuit potential that help us appreciate the changes in the surface of the 

electrode, a cyclic voltammetry to study the properties of molecules that can be 

oxidized or reducted then, using the chronoamperometry, reduction peaks that 

ensure the deposition of tin on aluminum were selected. 

A solution of tin chloride and hydrochloric acid was used as an electrolyte for the 

preparation of tin metal films.  

 

Keywords: Tin Film, open-circuit potential, Cyclic Voltammetry, Chronoamperometry. 
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Abstract─ This study focuses on the synthesis of an alumina-reinforced metal matrix 

composite from a NiO/Al reaction mixture via mechanosynthesis (MA) and 

mechanical activation associated with the SHS process (MASHS). The reaction 

between nickel oxide powders and elemental aluminum via these two processes 

makes it possible to produce the desired composite material in a very short time. The 

exothermic nature of the thermite reaction is highlighted during the production 

process. Experimental results show that the milling time and speed have an 

important effect on the reduction reaction of NiO by Al. The use of a diluent is 

necessary to control the reaction by MASHS.  

 

Keywords: Aluminothermic reaction, Ni-Al2O3 composite, Mechanical alloying. 
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 Structural and textural properties of X zeolite exchanged by copper  
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Abstract ─ Zeolites are microporous crystalline aluminosilicates with a stable crystal 

structure, the porosity perfectly controlled and the existence of negative charge due 

to the presence of aluminum in the structure give to these materials excellent 

properties that permit them to find applications in a diverse domains and new 

applications are constantly being considered.  

The present work consists to modify the X zeolite by ion exchange with copper at 

different rates. The materials obtained have been characterized by different 

techniques such as: DRX, FTIR, SEM and EDX.  

The diffractograms show that for all samples, the most intense peaks characteristic 

of NaX persist after the exchange reaction, but their intensity has decreased relatively 

for the majority of solids. The FTIR of the NaX shows the presence of all characteristic 

vibration bands of the X zeolite, The FTIR of the exchanged zeolites shows a decrease 

in the intensities of the characteristic bands of X zeolite, SEM images indicate that ion 

exchange does not affect the morphological properties of zeolite crystallites. The 

replacement of Na+ by Cu2+ by exchange in the zeolite NaX, affects profoundly their 

adsorption properties.  

 

Keywords: X Zeolite, Cu2+ , XRD. 
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Kinetic study of antibiotic removal by halloysite solids 
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Abstract ─ Traces of antibiotics within domestic and industrial effluents have toxic 

impact on human health as well as surrounding flora and fauna. Potential increase in 

antibiotic resistance of microorganisms is likely to rise due to the incomplete removal 

of antibiotics by traditional wastewater processing, methods such as membrane 

filtration and biological treatment. In this study, we investigated the modification of 

Algerian clay at 600 °C and with hydrochloric acid solution of 5N. The resulting 

materials were characterised by XRD and nitrogen adsorption. The modified 

halloysites were employed as chlortetracycline (CTC) adsorbents from aqueous 

solutions. Batch experiments were conducted to study the kinetic and temperature. 

The thermal treatment at 600 ◦C results in the formation of dehydroxylated halloysite. 

The acid treatment involves a relative increase in the content of SiO2. As consequence, 

the sample of heat treatment and acid attack presents a specific area of 503 m2 g-1, 

i.e., eight orders of magnitude higher than that of raw halloysite (63 m2 g-1). Kinetic 

experiments revealed that the sorption of CTC onto halloysite can be described with 

pseudo-second order model, with the contribution of the intra-particular diffusion. 

For all halloysitic solids, the capacity in CTC increases with increasing adsorption 

temperature. These results clearly indicate the efficiency of halloysitic clay as a 

promising sorbent for treatment of wastewater containing CTC.  

Keywords: Halloysite; Modification; Adsorption; Kinetic; Antibiotic. 
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Abstract ─ Waste from many industries (plastics, cosmetics, paper, and particularly 

textiles) is heavily loaded with dyes which pose an aesthetic problem but also 

toxicological impacts that are dangerous for the environment. In addition, some dyes 

degrade into toxic, mutagenic or carcinogenic compounds that influence living 

organisms. The treatment of water contaminated with textile dyes has been the 

subject of several studies to reduce the intensity of the color and the amount of 

organic matter. Several decontamination methods have been developed, among them 

adsorption is one of the most effective mehods to remove pollutants from 

wastewater. Many adsorbents have been tested to reduce dye concentrations from 

aqueous solutions such as activated carbon, rock phosphate, hydroxyapatite. The 

objective of this work is the study of the adsorption of methylene bleu dye MB on rock 

phosphate from the ore of djbel onk (tebessa) which is mineral source avaible at a 

low coste, in order to demonstrate their potential as a low coste adsorbent for the 

treatment of colored water. In this context, we have done several tests and 

thermodynamic studies of the adsorption of methylen bleu on djebel onk phosphate, 

as this pollutant was modeled by different models namely Langmuir, Freundlich, 

Tempkin and Dubinin – Radushkevich (D-R), the study of the influence of some 

parameters on the adsorption capacity of MB by phosphate dicharges, has shown that 

the favorable conditions for obtaining a maximum discolotation rate are : 

Concentration of the phosphate suspension R=4 g/L, Ph of the solution =7, Stirring 

speed ɷ=300 rpm and the equilibriumn time reaches 2 hours.  

 

Keywords: adsorption, methylene bleu, phosphate, isothermal, kinetics 
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Silver nanoparticles embedded in a dielectric matrix: a 

structural and optical investigation 
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Abstract ─ In an effort to better understand the photophysical properties of “Metal-

Dielectric” nanocomposites and in order to develop an efficient optical materials, 

silver nanoparticles embedded in dielectric matrix (in our case we used Tantalum 

Pentoxide Ta2O5) properties were investigated. Ag/Ta2O5 nanocomposites were 

synthesized using wet impregnation method. Then, calcined at different calcination 

temperatures (T = 300,500 and 700°C). To study the structural, morphological and 

optical properties of the prepared samples various characterization methods were 

used, such as: X-ray diffraction DRX, Scanning Electron Microscopy SEM and UV-

Visible spectroscopy.    

Keywords: Ag, Ta2O5, Metal – Oxide Interactions, Nanocomposite, Support oxide. 
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Abstract ─ This study was carried out on an expanding soil from the Hammam 

Boughrara bentonite deposit (Daira de Maghnia W. de Tlemcen, western Algeria). In 

the first step, the swelling of the bentonite is estimated by direct measurement of the 

swelling parameters. 

Subsequently, by indirect methods based on geotechnical characteristics. The second 

step of this investigation concerns the effect of the addition of different percentages 

of Si-MCM-41 on the swelling potential. The addition of Si-MCM-41 changed the 

consistency of the bentonite. It caused the agglomeration of clay particles and 

modified its granularity. This product led to a decrease in consistency limits and to a 

reduction in swelling parameters. 

Finally, a stabilization technique was carried out. The results are very encouraging 

and show that for some combinations the rate of reduction in the swelling potential 

is achieved. 

 

Keywords: Expansive soils, Swelling potential, Stabilization, Plasticity, Mesoporous 

materials. 
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2 LEND Laboratory, Faculty of Science and Technology, University Mohamed Seddik Benyahia, 

Jijel,18000, Algeria  

3 Department of Physics, Faculty of Arts and Sciences, AIB University, Bolu, 14280,Turkey  
 

Abstract ─ Perovskite manganite materials Ln1-xAxMnO3 (Ln= lanthanide metals, such as La, 

Pr, Nd and A= divalent alkaline earth metal elements such as Ca, Sr, Ba) belong to the 

magnetic oxides family. They exhibit a rich variety of structural, electronic and magnetic 

properties, which are widely investigated since the discovery of the colossal 

magnetoresistance effect. Owing to their exceptional features, the manganite materials have 

been proposed for applications in many technological fields such as sensors, information 

storage, spintronics, solid oxide fuel, etc. In this investigation a manganite simple perovskite 

with La0.7Ba0.1Gd0.2MnO3 formula was synthesized using the solid state reaction method, mainly 

to understand the structural, microstructural and electrical properties of this material. The 

basic materials, oxides and carbonates, for sample preparation are reacted in the solid phase 

without the need of using any solvent. The obtained powders were followed thermal 

treatment at high temperature 1250°C for 5h. The Rietveld refinement of X-ray powder 

diffraction showed that our sample crystallizes in a single phase orthorhombic system with 

Pnma space group. The calculated average crystallite size by the Scherrer’s method was 

estimated to be 23.07 nm. LBGMO surface examined by Scanning Electron Microscopy (SEM) 

exhibited a granular morphology with a slight porosity and polygonal-like grains. The average 

grain size estimated by ImageJ software was found to be around 6.13 μm. The chemical 

composition of the sample was checked by EDX analyses. The obtained results approved the 

high purity of our compound and confirmed the presence of all the constituent elements. The 

experimental atomic percentage values of the constituent elements are found to be in good 

agreement with their respective theoretical one. Temperature dependence of electrical 

resistivity in the range 20-300 K was carried out by the standard four probe technique. We 

distinguish two temperature ranges: low temperature where the antiferromagnetic-insulator 

and the ferromagnetic-conductor regime governed the electrical transport, and the high 

temperature where the paramagnetic-insulator regime governed it. An abrupt behavior of 

the electrical resistivity appears at T=118.27 K and 117.91K for zero and one tesla applied 

magnetic field, respectively. The magnetoelectrical character is more pronounced below this 

temperature.  

Keywords: Simple perovskite manganite powder, structural and microstructural properties, 

electrical resistivity, magnetoelectrical character 
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in solution using titanates nanotubes doped with nitrogen  
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Abstract─ Several new types of TiO2-based photocatalysts have been created in 

recent years, including nanorods [1], nanotubes [2], nanofibers [3], nanosheets [4] and 

others. The hydrothermal reaction under highly concentrated alkaline conditions has 

been employed as a simple and practical method to prepare titanates nanotubes 

(TiNTs) [5] which generates a hollow structure having an internal and external 

diameter in the range of 2 to 8 nm, respectively [6] ; and a multiple wall thickness 

varying from 2 to 3 nm as well as a good crystal structure [6a] [6b].  

The excellent photocatalytic activity of TiNTs in the photodegradation of organic 

pollutants such as dyes is due to the large specific surface area, which is exposed to 

more light, and to more possibilities of contact with the dye molecules, the presence 

of several OH groups in the crystal structure of TiNTs [7], and finally to their important 

energy gap [8].  

However, TiNTs also have drawbacks similar to ordinary titanium oxide, i.e. the low 

separation efficiency of electron-hole pairs [9], as well as a narrow range of light 

absorption only under UV radiation [10]. The present work aims to study N-TiNTs 

materials and their application in the photocatalytic activity of organic pollutants.The 

doping of TiNTs by non-metals such as: nitrogen (N) will decrease their gap energy 

and improve their absorption in the visible region [11]. The prepared material was 

characterized by XDR, RD/UV-Vis, BET and IR. The characterization results showed 

that removal of colorants with N doped TiNTs gives degradation efficiency more than 

90 % after in very short time under UV-Vis irradiation.  

 

Keywords: Doping nitrogen, Methyle orange, Organic pollutants, Photocatalysis, 

Titanate nanotubes. 
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Abstract ─ Recently, there is an active tendency of research, development and adoption of 
new energy sources. One of the most perspective system, in this area is the proton exchange 
membrane fuel cell (PEMFC). Polymer electrolyte membrane fuel cell is potentially beneficial 
for a wide range of applications, thanks to its attractive advantages, such as high efficiency, 
high power density, zero greenhouse gases emissions, low temperature range 50-80 °C 
operation [1], [2].  
To improve the performance and the durability of the PEMFC, several diagnosis tools and 
methods have been developed: impedance spectroscopy, current interruption, temperature 
and voltage distribution measurements, aging test protocols, optical imaging, x-ray 
tomography. But the development of reliable diagnosis tools applicable without operation 
interruption has not been fully resolved [2].  
The main goal of this work is to use electrochemical noise analysis and pressure drop in PEM 
fuel cell during a long time operation, and the development of an associated diagnosis tool 
based on statistical short-time analysis of the electrochemical noise and pressure drop (see 
Figue 1). The idea is to provide a simple methodology available in the commercial fuel cell 
without interruption of the system. 

 

 

 

 
  

 

Figure 1 : (a) Voltage fluctuations (b) Pressure drop of PEMFC at : Tcell = 60 °C, I = 10 A, (1) : RHa = 100%, 

RHc= 100%, (2) : RHa = 100%, RHc= 0%, (3) : RHa = 50%, RHc= 50% , (4) : RHa = 20%,RHc= 20% , 

 Keywords: Statistical short-time analysis, PEMFC, Diagnosis, Pressure drop, Electrochemical Noise.  
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Abstract─ Green adsorbents remain the most targeted materials for the wastewater 

decontamination processes due to their low cost and environmentally friendly 

features. So, in the present study, the adsorption capacity of biocomposite films for 

methylene blue dye is evaluated. The biomaterials are composed from an Algerian 

Earth chestnut called Talghouda (TG) ( Bunium incrassatum seeds) and cellulose 

derivatives namely ethyl-cellulose (EC) and cellulose acetate (AC) as co-matrices.  

The polymeric composite films are elaborated by dissolution / solvent evaporation 

method using different ratios of TG:EC:AC (2:1:1; 6:1:1). The biocomposites are 

characterized by the infrared spectroscopy and the pHpzc values were determined 

by a pH measurments method. The dye adsorption tests are established at different 

pollutant concentrations in aqueous solutions of pH =7 and 9, in order to optimize the 

dye adsorption conditions. The effect of experimental conditions such as the 

biocomposite composition, pH solution and initial dye concentration on the adsorption 

capacity are evaluated using designs of experiments (DOE) and the results revealed 

a high adsorption rate which exceeded 80% in defined conditions.  

 

Keywords: Bunium incrassatum (Talghouda), Ethyl-cellulose, cellulose acetate, bio-

composite film, adsorption, methylene blue. 
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Abstract─ The traditional notion of yield is no longer sufficient to assess the efficiency 

of chemical processes. Trying to implement lucrative chemistry requires introducing 

new concepts that aim to reduce or eliminate the source of hazardous substances, 

the use of renewable raw materials, and greater energy efficiency of products. With 

the awareness of the environmental impact of human activities and the emergence 

of the concept of sustainable development, chemists strive to put principles into 

practice by developing methods aimed at minimizing chance during syntheses, and 

have control over reactivity in order to avoid the production of undesirable 

compounds and thus limit the quantities of waste. This turnaround finds its origin in 

Green Chemistry. 

The objective of this work is in this contribution; our group consists in favoring 

solvents which are less harmful to health and the environment. Better yet, use water 

as a solvent and also promote selective catalytic systems. 

In this work, we thought it would be interesting to develop an original method by using 

ultrasound for the condensation of bis-phosphoramidate and dibromoethane in order 

to prepare new Diazaphospholidines in one step. 

Keywords: Green Chemistry, Ultrasound, Diazaphospholidines, Phosphoramidates 
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Abstract─ Tin dioxide SnO2 is a wide band gap (3.6 eV) n-type semiconductor with rutile bulk 
structure [1]. It has a wide application in solar cells, catalysis and gas sensors [2, 3]… etc. As 
we known, the SnO2 (110) surface is the most stable one thermodynamically among the low-
index surfaces.Hydroxyl groups adsorbed on metal oxide surfaces such as SnO2 have 
received considerable attention from previous researchers in recent years, their presence 
affect the chemical activity and the electronic properties of oxides surfaces [4]. In addition, 
hydroxyl groups are an influence on the catalytic properties of oxide surfaces [5] and have 
an important role in sensing mechanism [6].  
The adsorption properties of hydroxyl groups on the stoichiometric SnO2 (110) surface have 

been investigated using CRYSTAL17 program[7] in the framework of SCF-LCAO-DFT periodic 

approximation at the B3LYP level [8, 9]. Sn, O and H centers have been described by effective 

core pseudopotential (ECP) basis set. The stoichiometric SnO2 (110) surface have a 

rectangular structure, corresponding to the Pmm2 (C2v) space group with lattice parameters 

a=3.186 Å and b=6.69Å. A periodic slab model of three (3L) layers is used to describe the SnO2 

(110) surfaces.  

The hydrogen atom was adsorbed on bridging oxygen atom O2c to form bridging hydroxyl 
group. Structural relaxation, total and projected density of states (PDOS) were investigated 
to study the structural and electronic properties of stoichiometric SnO2 (110) surfaces with 
and without bridging OH group adsorption. Mulliken population analysis is used to discuss 
the nature of interaction between the adsorbed OH and SnO2 (110) surface. 
Keywords: SnO2 (110) surface, DFT, adsorption of hydroxyl groups, structural relaxation, 
electronic structures. 
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Abstract─ In this study, activated carbon was prepared from Algerian date pits using 

physicochemical activation method consisted of zinc chloride (ZnCl2) treatment and 

carbon dioxide (CO2) gasification. The activated carbon produced was characterized 

by carbon yield (%), BET surface area, porosity development (total pore volume and 

micropore fraction). Sample possesses mesopore volume greater than 0.9 cm3/g and 

BET surface area greater than 1500 m2/g. This shows that activated carbon is 

reasonably good for adsorption. 

Adsorption of Orange G dye (OG) from water was studied using the prepared activated 

carbon. A tree-factor central composite design (CCD) combined with response 

surface modeling (RSM) was employed for maximizing OG removal from aqueous 

solution by the activated carbon based on 20 different experimental data obtained in 

a batch study, the effects of various parameters such us agitation time, initial dye 

concentration and adsorbent dosage were studied. The significant factors on 

experimental designs response were identified from the analysis of variance 

(ANOVA). FTIR spectral result indicated all the functional groups were involved in the 

adsorption process. SEM results showed that the surface of the activated carbon was 

turned from dark to light color after dye adsorption. 

Keywords: Activated carbon, Adsorption; BET surface area,dye, Central composite 

design,response surface modeling.      
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Abstract ─ The seasonally extraction of olive oil results in the production of high 

density dark effluent called Olive Mill Wastewater (OMW) and a solid residue known 

as Olive Pomace (OP). These two by-products are currently considered harmful to the 

environment because of their high phenolic content. Fungi oxidative enzymes, like 

laccases, are promising solutions to degrade these phenolic compounds. As 

mentioned previously, the aim of this work is to use the locally isolated fungus 

Penicillium GS15 to produce laccases on olive mill wastes. For these, 50 ml of OMW 

and 10 g of OP with no nutrients supplementation were prepared separately in 

Erlenmeyer flasks and sterilized at 120°C/20min then inoculated with the fungus 

Penicillium GS15. The incubation was carried out at 25° C for 12 and 14 days for OMW 

and OP respectively. At the end of incubation time, the extracellular enzymes were 

separated then the laccases activity was measured. The enzymatic activities obtained 

on OMW’s submerged culture were 114.90 and 170.83 U/L whereas the solid culture 

on humidified OP shows 2368,93 U/g and 1373,82 U/g. 
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 Abstract─ Nanocrystalline undoped SnO2 and 2 at.% Al-4 at.% Co co-doped tin oxide 

(Al-Co: SnO2) thin films were deposited on glass substrates by sol gel spin coating 

method to fabricate Transparent Conductive Oxides (TCOs). The influences of Al-Co 

co-doping on structural, optical and electrical properties of SnO2 thin films were 

studied by x-ray diffraction (XRD), UV-Visible spectroscopy, photoluminescence 

spectroscopy and four-probe point measurements. XRD analysis reveals the 

tetragonal crystal structure for our samples. The grain size value reduces from 6.72 

nm to 4,55 nm after doping with aluminium and cobalt. Both films exhibit high 

transmittance in the visible region between 80% - 90%, and the optical band gap 

increases from 3,83 eV to 3,87 eV. Room temperature photoluminescence (PL) 

spectrum exhibited a strong UV emission peak at 404 nm for the two films which 

attributed to the oxygen vacancies. Furthermore, the prepared thin films present high 

electrical conductivity varies between 0,5.102 (Ω-1.cm-1) and 1,13.102 (Ω-1.cm-1). These 

optical and electrical properties may be promising for applications in the field of 

nanotechnology.  

Keywords: Al-Co co-doped SnO2; Sol–gel techniques; nanocrystalline; thin films; 

nanotechnology. 
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 New complexes of nickel (II) and iron (II) with derived benzoxazole 

ligand:  Synthesis characterization DFT and antimicrobial activity.  
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Abstract ─ Medicinal inorganic chemistry has become an important research area, owing to 

the large clinical success of metal-based agent [1]. Benzoxazole and its derivatives ligands 

have an interesting biological and pharmaceutical activities (antibacterial, antifungal and 

anticancer activities). These ligands possess N and O heteroatoms in their structure which 

present a rich cavity of electrons that could easily accept metallic ions [2]. The experimental 

results and the calculated molecular parameters (DFT) revealed a distorted octahedral 

geometry for the synthesized complexes ([M(L)2(Cl)2]nH2O).  

In order to study the antimicrobial behaviour of benzoxazole derivatives upon coordination, 

some complexes of Ni (II) and Fe (II) with 2-(4-trifluoropyridin-2-yl)-benzoxazole ligand 

(scheme 1) were synthetized, characterized by spectral measurement (UV-VIS, IR and HNMR), 

tested against standard strains of gram positive and gram negative bacteria.  

The antibacterial activity of ligands and their complexes counter to Escherichia coli, 

P.aeruginosa, Klebsiella pneumoniae, S.aureus, Bacillus subtilis species has been carried out 

and compared using agar-diffusion method.  

The Ni (II) and Fe (II) complexes showed a remarkable inhibition against bacteria tested, even 

better than free ligands.  

Keywords: complexes, benzoxazole ligand, synthesis, spectral characterization, DFT, 

antimicrobial activity. 

 Scheme1. Structure of the ligand (L)  2-(4-trifluoropyridin-2-yl)-benzoxazole 
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Abstract ─ In this work, the effect of temperature on corrosion inhibition was 

studied in the absence and presence an optimal concentration of cerium nitrate (600 

mg.L-1) as an inhibitor of mild steel in sodium chloride. Corrosion tests were carried 

out through electrochemical techniques such as impedance spectroscopy and d.c 

polarization measurements. The surface morphology of the films was investigated by 

optical microscopy (MO), white light interferometry (WLI) and a scanning electronic 

microscopy (SEM) coupled to EDS analysis for chemical composition. The results 

obtained show that the activation energy for the corrosion inhibition process to occur 

increased in the presence of cerium nitrate inhibitor. However, the corrosion 

resistance of mild steel was somewhat lost with increasing the solution temperature 

up to 55 °C, which lead to more cracked films.The enthalpy and entropy values 

suggested a mixed mechanism of chemisorption and physisorption inhibition, with a 

major dominant of physisorption control. 

Keywords: Cerium nitrate; Inhibition; Temperature; Thermodynamic parameter 

values; Surface morphology. 
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 Abstract ─ The performance of composites reinforced with natural fibers increases 

depending on the nature of the fibers and the type of surface treatment applied to the 

fibers. To improve the interfacial properties of the naturel fibers, one of natural fibers 

was selected (Wood Flour (WF)) and we introduced Graphene oxide (GO). The 

hydrogen bonding interactions between the Wood Flour and the GO facilitate the 

dispersion of the latter on the surface of the fibers to gives composite fibers (WF/GO). 

Several characterization techniques including Fourier-transform infrared 

spectroscopy (FTIR), X-ray diffraction (XRD), Thermogravimetric analysis (TGA) and 

Scanning electron microscopy (SEM) have been used to study the structural, thermal 

stability and morphological properties of the prepared hybrid composite. 

Morphological analysis revealed that the applied surface treatment of the Wood Flour 

(WF) was efficient where a good distribution of the GO sheets on the fiber interface is 

detected.  

Keywords: Wood Flour, Natural fibers, Graphene oxide, composites, Hybrid fillers. 
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Abstract─ Hydrogen is considering as an alternative clean fuel. It can be used in many 

application also in the transport sector. hydrogen is produced in industry via steam-

methane reforming considered as more economical and mature production process 

in which high-temperature steam (From 700°C to 1000°C) is used under 3-25 bar 

pressure [1,2].  

It was reported that catalysts based on transition metal and lanthanide play important 

role in this process, by having relative a good activity and high stability with 

economical beneficial compared to the noble metal.  

Aiming to achieve a high performed catalyst in methane steam reforming by 

introducing a small amount of iron or lanthanum over NiO/Al2O3 catalyst. The 

different solids have been synthesized by the wet impregnation method. Obtained 

materials were calcined at 700°C for 6 hours (5°C/min) and labeled respectively 2La-

8Ni/Al, 2Fe-8Ni/Al. All synthesized catalysts were characterized by various technics, 

XRD, H2-TPR, TGA, BET, SEM analyses.  

Keywords : Hydrogen, Lanthanide, Metal transition. 
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 Prediction of structural, electronic, magnetic and elastic properties of 

new full Heusler alloy Ru2NbSb 
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Abstract: Using the Full Potential Linearized Augmented Plane Wave FP-LAPW, as 

implemented in the Wien2k package. The structural, electronic, magnetic and elastic 

properties of the full Heusler Ru2NbSb were investigated. The theoretical approach 

used is the Generalized Gradient Approximation GGA to the Density Functional Theory 

(DFT), with the Perdew, Burke and Ernzerhof (GGA-PBE) and also the modified Becke-

Johnson potential (GGA-mBJ). The ground-state properties have shown that 

Ru2NbSb is stable at the Cu2MnAl structure in the ferromagnetic phase. The 

electronic properties reveal a metallic character. The total magnetic moment is 1.71 

caused by the magnetic moment of the Nb atom. The elastic properties confirm the 

stability of this compound. Finally, the negative value of formation energy implies that 

Ru2NbSb could be synthesized experimentally.  

 

Keywords: Heusler, DFT, FP-LAPW, GGA, Ferromagnetic, 
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Abstract—Surface treatments and metallic coatings offer multiple functional 

specifies to protect all types of metallic materials as well as composites; it is possible 

to renovate or modify physical characteristics through a multitude of techniques. This 

activity increases durability, corrosion protection, electrical conductivity or sliding 

characteristics. This is a necessary step in the production process of many metal 

workpieces. This surface treatment is suitable for parts of all sizes (bolts, pylons, car 

doors, etc.). Surface treatments can also protect workpieces against various perils 

and recover worn surface losses. The general principle of thermal spraying is to melt 

feedstock materials and inject it under high pressure on the substrate surface. This 

technique is commonly used in many industrial sectors. The thermal spraying of 

feedstock materials, such as Nickel, has a high elasticity modulus, a high melting 

point and better mechanical properties. 

In order to improve the resistance of steels against corrosion, a Nickel- based 

deposition was carried out onto E335 steel substrate using the flame-powder thermal 

spray technique. The characterization of the samples was determined by optical and 

potentio-dynamometric, and mass loss in function time. 

The results obtained showed that electrochemical tests show that our nickel-based 

deposit plays the role of an anode, which sums up that our coating is a sacrificial 

anode cathodic protection.  

 

Keywords: Corrosion, Thermal Spray, Ni-based.  
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Abstract ─ Four new mixed copper (II) and nickel (II) complexes with 

dimethylglyoxime (H2dmg) as primary ligand and the purine bases (adenine (Ade) and 

guanine (Gua)) as secondary ligands have been prepared and characterized by UV- 

Vis and IR spectroscopy as well as by molar conductivity.  

The complexes prepared are solid and insoluble in water, ethanol, and methanol, but 

soluble in dimethylsulfoxide (DMSO) and dimethylformamide (DMF).  

Spectroscopic studies have shown that all the synthesized complexes have a square 

planar geometry with the exception of the nickel complex with adenine, which has an 

octahedral geometry.  

An electrochemical application was carried out on these mixed complexes in order 

to study their redox properties.  

The evaluation of the antioxidant power of the complexes was carried out using the 

2,2-diphenyl-1-picrylhydrazyl (DPPH) reduction method. The results showed that all 

of the complexes have good antioxidant activity compared to positive ascorbic acid 

(AA) control.  

 

Keywords: Complexes mixtes, analyse spectroscopique, propriétés antioxydantes 
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Abstract─ Industries and machinery are widely based on mild steel. However, acids such as 
sulfuric and hydrochloric acids used in the pickling, industrial acid cleaning, cleaning of oil 
refinery equipment, oil well acidizing and acid descaling, these processes usually lead to 
substantial loss of the metal cause its deterioration, it is called corrosion of metals. It is the 
phenomenon that causes enormous economic costs, damage to the equipment, poses a 
serious threat to the environment and human health.  Many methods and strategies to protect 
metals against corrosion are available at commercial level. Unfortunately, corrosion cannot 
be fully prevented, and corrosion control becomes an option which involve the slowing of the 
kinetics and/or altering the mechanism. [1-3]. Among the different methods of corrosion 
control and prevention, the use of corrosion inhibitors is one of the effective methods in 
combating corrosion. Inhibitors are adsorbed on the metal surface, forming a protective 
barrier and interact with anodic or/and cathodic reaction sites to decrease the oxidation 
or/and reduction of corrosion reactions. The inhibition of corrosion in acid solutions can be 
secured by the addition of a variety of organic compounds containing electronegative 
functional groups and π electrons in conjugated double or triple bonds and hence exhibit good 
inhibitive properties by supplying electrons through π orbitals. [4] 
In this work, we synthesized and characterized by physicochemical and electrochemical 
techniques some imines in order to study their inhibitory efficiency of mild steel in 
hydrochloric acid solutions. The inhibitive study was evaluated by potentiodynamic 
polarization and electrochemical impedance spectroscopy (EIS). The results obtained confirm 
the inhibitory activity of corrosion of these imines. Quantum DFT along with Molecular 
dynamic simulations parameter analyses confirm the protective effect against mild steel 
corrosion. A correlation between the experimental study and the theoretical study has been 
established. Finally, the different results obtained through the different approaches are in 
good agreement with each other and provide a global picture and study of the phenomenon 
studied in order to better understand and find an appropriate solution to a problem that 
affects the economy and the environment. 
Keywords: inhibitors, corrosion, EIS, DFT, molecular dynamic simulation 
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Abstract ─ Worldwide there are 25% of adults are affected by high blood pressure 

(hypertention). Unfortunately, its management remains insufficient, with an increased 

risk of stroke, coronary heart disease, heart failure and kidney disease. 

Valsartan (VST), a selective angiotensin II receptor type I inhibitor, has been used in 

the treatment of heart disease and has low oral bioavailability (BA) due to its limited 

solubility in water. Improving the management of arterial hypertension notably 

involves modifying the active principle by various processes such as 

microencapsulation based on the method of solvent emulsion-evaporation. 

In this context, microspheres were elaborated using pure valsartan and polymeric 

matrix:  Cellulose Acetate Butyrate (CAB) at two stirring speeds (800 rpm and 1200 

rpm) in order to investigate their effect on the loading efficiency, yield and mean 

particle size. 

The study further aimed to characterize the interaction of valsartan with this carrier 

in the solid state by Fourier Transform Infrared Spectroscopy (FTIR). 

The experimental results were in agreement with the theory; they showed that 

particle sizes decrease with increasing stirring speed. 

Keywords: valsartan, microencapsulation, stirring speed.  
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Abstract─ Chemical modification of sodium alginate (Na Alg) is used as a tool to 

enhance existingpoorproperties. Na Algas matrix is able to produce new biomaterials 

from its backbone which can be converted to different organic function. The aim of 

our work is the preparation of new derivativesfrom sodium alginate crosslinked by 

organic reagentortho-phenylene diamine (OPD)(Figure I.1). Na Algwas submitted to 

amidation reaction with different concentrations (0.1, 0.3, 0.5 and 1g) of OPD 

usingrespectively twocrosslinking agents [(N-hydroxysuccinimide (NHS)/N, N’-

dicyclohexylcarbodiimide (DCC)]. Different matrices based on coupled alginate were 

characterized by means of TF-IR and UV. The morphology was determined by Optical 

Microscope. In order to quantify carboxyl groups, acid-base and potentiometric 

titration were carried by means of conductimeter and pH-meter techniques. The 

conductimetric dosage was realizedin order to determine the degree of coupling (DC) 

of alginate and its amidated derivatives.According to IR spectra, a single bond at 3228 

cm-1and 2 new bond absorptions appeared at 1628 and 1576 cm-1were observed 

corresponding to amide I and II which confirm the coupling reaction (amidation). The 

biological behaviors of the new biomaterials have been investigated with different 

methods. 

 

Figure I.1: proposed reaction of the coupling of alginate by OPD 

 

Keywords: alginate; amidation; ortho-phenylene diamine;concentration effect. 
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Abstract─ Thermal spraying is a widely used technology to produce various metallic, 

ceramic or organic coatings. Indeed, is a generally simple method by its principle, 

with high efficiency allows improving the resistance to corrosion, wear and erosion 

or as thermal protection. The materials used is in the form of powder or wire are 

injected into a heat source where they are heated, accelerated and then deposited on 

a substrate to form a coating. The deposits of ceramic materials made by flame 

spraying are effective solutions to form various types of protective layers on a steel 

structure because of their excellent physic-chemical properties such as good 

resistance to wear and corrosion, high hardness. This versatility allows the use of 

these materials in hard environments.  

The aim of this work is to study the electrochemical behavior of Al2O3 coatings 

ceramic reinforced with TiO2 deposited on a low carbon steel type E335 by thermal 

flame spray technique, Tafel polarization tests and electrochemical impedance 

Spectroscopy (EIS) measurements were employed to study corrosion performance 

of the coatings in 3,5%Nacl media at room temperature. Potentiodynamic polarization 

and electrochemical impedance spectroscopy show that the Al2O3-TiO2 coating has 

the higher corrosion resistance and protects the substrate from 3,5%NaCl electrolyte 

penetration.  

 

Keywords: Corrosion, Thermal Spray, coating, 
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 Extraction, Total Phenolic Content, Total Flavonoid Content, and 

butyrylcholinesterase inhibitory of Pomegranate Peel Waste 
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Abstract ─ Pomegranate juice processing produces a large number of by-products 

or wastes, which is a potential source of raw material for food and other 

bioprocessing industries [1]. Among these waste, pomegranate peel (around 40–50% 

of the total fruit weight) is an excellent source of phenolic compounds, protein and 

bioactive peptides, and polysaccharides, among others [2,3]. In our study, we tried to 

exploit pomegranate peel by extracting its phenolic compounds and determinate the 

total Phenolic Content, total Flavonoid content, and butyrylcholinesterase inhibitory 

to evaluate anti-Alzheimer activity.  

 

Keywords: Pomegranate by-product, pomegranate peel, butyrylcholinesterase 

inhibitory  
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 The microencapsulation of ethylcellulose-based matrix systems for the 

delivery of an antibiotic active agent and the kinetic study of its release  
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Abstract ─ This abstract is entirely dedicated to the optimization of operating 

conditions for the elaboration of microspheres loaded with Amoxicillin as therapeutic 

active ingredient and based on ethylcellulose as biodegradable polymeric matrix. 

These obtained polymer systems were characterized by FTIR, SEM and optical 

microscopy. The size of the microspheres obtained and its active ingredient content 

depend greatly on the stirring speed and the surfactant used and its concentration. 

The effect of this parameter is also remarkable on the release of this active agent, 

carried out in an artificially reconstituted medium of pH=1.2 reproducing the stomach 

environment.  

 

Keywords: Microspheres, Amoxicillin, antibiotic active agent, controlled release. 
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 Synthesis and characterization of nanostructured Mn-carbon 

aerogel for supercapacitor  
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Abstract ─ Mn doped carbon aerogel was prepared by the polycondensation of 

resorcinol with formaldehyde, and sodium carbonate was added as a catalyst. 

Physicochemical properties of Mn-carbon aerogel were characterized by X-ray 

diffraction (XRD), scanning electron microscopy (SEM) and Energy dispersive X-ray 

spectroscopy (EDS). It is found that Mn-carbon aerogel is an amorphous material.The 

electrochemical characterization was performed using cyclic voltammetry (CV), 

showing capacitive behavior in the voltage window of 0-1.2 V in 1 M H2SO4 electrolyte 

solution. The Mn-doped carbon aerogel showed higher specific capacitance.  

 

Keywords: carbon aerogel, Electrode material, Supercapacitor, cyclic voltammetry. 
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Abstract ─ Lithium is vitally important in many industrial applications. The world 

lithium-ion battery (LIBs) consumption reached 700 million units in a year. The 

consequence of this expansion will be an increased requirement to dispose of spent 

batteries in the coming years. Since spent LIBs represent a valuable waste material 

for the recovery of metals present (Co, Li, Mn and Ni) or their compounds and 

recycling of spent batteries may result in economic benefits. In fact, for the battery 

industries it could be very interesting to recover battery materials to recycle in the 

production of new ones. From these viewpoints the present work examines the 

possibility of separating cobalt and lithium from mixed sulfate solution by hollow fiber 

membrane using N-salicylideneaniline. In order to understand the extraction kinetics 

through the hollow fiber membrane in closed systems we have investigate the 

equilibrium concentration in membrane contactors for the extraction separation of 

lithium and cobalt from mixed sulfate solution. The calculation of the distribution 

coefficient in the membrane contactor is carried out from global mass balances and 

linear extraction isotherms determined in conventional batch experiments. The 

modeling of the equilibrium distribution curves, which is carried out from the mass 

action law, allows the determination of the reaction equilibrium constant (Kex). The 

calculation of the separation factor is carried out. The extraction separation of lithium 

from mixed sulfate solution is possible with this system using N-salicylideneaniline 

in membrane contactors. 

Keywords: Lithium, Separation solvent extraction, Distribution coefficient, Separation 

factor 
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Adsorption of cationic dye crystal violet from aqueous solution by local 

natural clay: isotherms, Kinetics, and thermodynamics study 
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Abstract─ In the present work, we investigated the adsorption of crystal violet dye 

from aqueous solution by natural clay (NC)originated from Tamanrasset region (south 

Algeria), as an adsorbent natural support . The clay was characterized by various 

techniques: XRD, XRF, FTIR, SBET. CEC and pHpzc were used to study the physico-

chemical properties of the clay. Different adsorption tests such as the contact time 

(5-120 min), the initial dye concentration (5-20mg.l-1) and the pH (2-12) were 

investigated by conducting a series of batch adsorption experiments. The adsorption 

study reveals that crystal violet has the affinity to get adsorbed on to the surface of 

NC. The kinetic study was evaluated by pseudo-first order, pseudo-second order 

equation. The experimental data fitted well by pseudo-second order kinetic model. 

Langmuir and Freundlich isotherms described the isotherm data with high-

correlation coefficients. Thermodynamic parameters indicated that the adsorption 

was spontaneous and endothermic process. The results of the present study proved 

that NC material is promising adsorbent for the removal of the 

cationic dye Crystal violet. 

 

Keywords: Natural clay, crystal violet, Adsorption, isotherm, Kinetics, 

thermodynamic. 
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The effects of industrials waste (blast furnace slag, glass waste, ceramic 

waste) on the rheological parameters of the pouring slip for sanitary 

ceramics 
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Abstract─ The process of making a provides of a piece of sanitary ceramic can be 

summarized in three steps. The first step is to prepare a pouring slip from the raw 

material and with the necessary amount of water. After the rheological parameter 

tests, the second step begins, where the slip is cast in forms suitable for various 

applications. Finally, the third step, sintering, provides a dense and porous shard. The 

present work was carried out within the sanitary ceramic company (SCS) of El-Milia 

(Jijel) has for main objective proposal of new recipes to introduce industrial waste 

(blast furnace slag, glass cullet, ceramic waste) in the shard formulation and study 

the influence of the three wastes on the rheological properties of the casting slip and 

reduce energy consumption. In our work, we have remplaced the feldspar with the 

three added wastes up to 20%. 

The problem that can be taken into account, possible changes in the rheology of the 

pouring slip and the effects of the thermal gradient (sintering) 

 Keywords: pouring slip, rheological parameters, viscosity, industrial waste. 

Deflocculants. 
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compound: an ab initio study  
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Abstract ─ In this work, the structural, electronic and magnetic properties of half-

Heusler alloy CaMnSn are studied in three phases (α, β and γ) using the full-potential 

linearized augmented plane wave (FP-LAPW) method based on density functional 

theory (DFT) as implemented in the WIEN2k code. We have employed the generalized 

gradient approximation of Perdew, Burke, and Ernzerhof (GGA-PBE) and the modified 

Becke-Johnson potential (mBJ-GGA) to treat exchange correlation potential. The 

structural results show that the CaMnSn is stable in γ ferromagnetic phase at 

optimized lattice constant. Electronic properties indicate that our compound has a 

metallic character. From the magnetic properties we observe that the total magnetic 

moment is mainly due to the magnetic moment of the transition metal Mn. Finally, the 

negative values of the cohesion and formation energy confirm that our half-Heusler 

compound CaMnSn can be synthesized and stabilized experimentally.  

 

Keywords: half-Heusler, density functional theory, GGA-PBE 
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Evaluation of Linseed (Linum usitatissimum L.) Mucilage as Rate 

Controlling Matrix for Sustained Release of Metformin  
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Abstract─ A polysaccharide mucilage derived from the seeds of Lin, (Linum 

usitatissimum L.) was, investigated for use in matrix formulations containing 

metformin hydrochloride. The values of the mucilage flow parameters indicated poor 

flow. This is due to the cohesive forces between the particles and their rough surface. 

Matrix tablets of metformine hydrochloride containing different proportions of 

mucilage and microcrystalline cellulose as diluent were formulated by wet 

granulation method. The tablets had uniform physical appearance, average weight, 

drug content, and adequate hardness. The results of in vitro release conducted using 

USP type II dissolution rate apparatus, in a dissolution media comprising of 900 mL 

of 0.1 N HCl for 2 h followed by phosphate buffer (pH 6.8) for 24 h at 37°C and 50 rpm, 

revealed that as the proportion of mucilage in the matrix was increased there was a 

corresponding decrease in the release of drug. The value of R2 indicated that the 

model best suited to explain the rate and mechanism of metformin release was the 

Korsmeyer-Peppas model. The kinetics of release, utilising the release exponent n, 

showed that the values of n were between 0.6–0.8 indicating that the release from 

linseed mucilage matrices was predominantly by diffusion. The swelling and erosion 

studies revealed that, as the proportion of mucilage in tablets was increased, there 

was a corresponding increase in percent swelling and a decrease in percent erosion 

of tablets. The dissolution study proved that the linseed mucilage can be used as a 

matrix forming material for making Controlled release matrix tablets.  

 

Keywords: Linseed Mucilage; Sustained Release; In Vitro Studies; Release 

Mechanism; Metformin 
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Synthesis of New Systems based on Biodegradable Polymers for the 

Controlled Release of Paracetamol 
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Abstract─ The present paper is devoted to the study of the analgesic and antiperytic 

paracetamol (PA) release from dosage forms in simulated gastric and intestinal 

liquids (pH=1.2 and 6.8). New formulations (tablets) based on native, cross-linked (DSP) 

corn starches were developed and tested. The proposed matrices were used in order 

to control the PA release. The cross-linked matrix i.e. Distarch phosphate (DSP) was 

obtained by chemical modification of native starch using sodium trimetaphosphate. 

The different starches were characterized by different methods (FTIR, swelling 

power). As well, the effects of the matrix and its concentration on the drug release 

from tablets were investigated. Finally different mathematical models i.e. zero and 

first order, Higuchi and Korsmeyer–Peppas models were tested in order to evaluate 

the release mechanism. 

Keywords: Corn Starch; Controlled release; Paracetamol; Crosslinking; Sodium 

trimetaphosphate 
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 Abstract: There is much current interest in the application of membranes in 

separation procedures because of their application in the treatment of big amounts 

of wastewaters [1]. The use of ceramic membranes has many advantages such as high 

thermal and chemical stability, pressure resistance, long lifetime, and good defouling 

properties [2-3].  

In this work, the supports for microfiltration and ultrafiltration were prepared with 

local Quartz sand (SiO2) and calcite mixtures. The choice of these raw materials is 

based on their natural abundance (lowprice). These supports were made by extrusion 

technique in order to obtain tubular supports which were afterwards sintered at 

1425°C for 1 hour. It has been found that supports had interesting characteristics; an 

average pore size of about 12 μm, a porosity ratio around 47% and a tensile strength 

≈ 14 MPa. Moreover, the pore size distribution is almost homogeneous (mono-modal 

type). These supports were selected as substrates for the membrane layers used in 

microfiltration (MF). The membrane layers were elaborated from zirconium oxide, 

using slip casting technique. The specimens were subsequently sintered at 1150°C. 

The microstructure and porosity as well as the permeability have been also studied. 

These membranes may also be used as supports for ultrafiltration (UF).  
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Abstract─ It is of great importance to reduce energy consumption and hence energy 
costs. To overcome such situation, external walls insulation of common house maybe 
the solution. It can reduce significantly energy costs and improve comfort while 
keeping the interior wall surfaces closer to room temperature. This paper aims at 
improving the thermal insulation to optimize the heat dissipation, through the use of 
extruded polystyrene in one of North Africa’s biggest cities.  
ECOTECT software has been used to evaluate building’s energy consumption. Some 
factors have been analyzed, such the orientation, and the extruded polystyrene 
properties, which represent the largest part of energy consumption. Results show 
that the external walls insulation technique has a serious influence on energy 
consumption efficiency and hence a significant impact on our comfort. The most 
appreciated insulation thickness of external walls is 4 cm. We believe that the 
external walls insulation technique based extruded polystyrene could be used in the 
future.  
Keywords: Heat Dissipation, External Walls Insulation, simulation, Renewable Energy 
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Figure 1 annual temperature assessment in the case of a 

single wall without insulation 

   

 
 

Figure 2 annual temperature assessment in the case of 

a multilayer wall 
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Abstract─ Optimizing experimental conditions under gaseous environment (low 

vacuum) is a compulsory step before imaging in environmental scanning microscopy, 

especially at low energy. For this task, experimental measurement and simulations 

Monte Carlo are initiated to optimize the spatial lateral resolution of the 

backscattered electrons in variable pressure scanning electron microscope (VPSEM). 

This approach is based on correlation between two concepts: the electron beam skirt 

radius in the gas (R0.9) and the generation volume radius (RBSE) of backscattered 

electrons in the material. In order to follow the relationship between R0.9 and RBSE, 

a silicon oxide particle embedded in a matrix of PMMA polymer, are used. The results 

show the existence of the best lateral resolution conditions depending on the 

pressure. This approach will enable us to propose some optimal experimental 

conditions to characterize different materials.  

 

Key words: VPSEM, BSE, PMMA/SiO2, Monte Carlo simulation 

 

boumedieneamel19@gmail.com  

 

 

 

 

 

mailto:boumedieneamel19@gmail.com


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
130 

 

<DOCID 338242 
 

 Synthesis, Characterization, and In Vitro Drug Delivery of Simvastatin Microspheres  
 

Fatima BOUMEDIENE1, Meryem MOUFFOK1, Youssef RAMLI2, Faiza DEBAB1, Haouaria MERINE1  
 

1Laboratory of Macromolecular Physical and Organic Chemistry, Faculty of Exact Sciences, University 

of Djilali Liabbes, Sidi Bel-Abbes, Algeria.  
2 Medicinal Chemistry Laboratory, Faculty of Medicine and Pharmacy, Mohammed V University, 10100 

Rabat, Morocco  

  
 Abstract ─ The aim of this work is based on the preparation and the characterization of 

Simvastatin-loaded ethylcellulose microspheres using microencapsulation by the emulsion-

solvent evaporation method (o/w) for controlled drug delivery.  

  Simvastatin-loaded ethylcellulose microspheres were formulated by the o/w emulsion-

solvent evaporation method. This preparation was performed with different ethylcellulose 

concentrations, stirring speeds, surfactant concentrations and nature in order to study their 

influence on the drug loaded and drug release kinetics.  

  Scanning electron microscopy (SEM) studies showed spherical microspheres with a porous 

surface and different sizes. The mean Sauter diameter (d32) of the prepared microspheres 

was varied from 52 to 134 μm with by modifying the operative conditions. However, the drug 

loaded varied from 20.74 to 39.77 %. The microspheres were characterized by the FTIR, DSC 

and XRD methods. The release of the Simvastatin was performed in simulated gastric medium 

at pH 1.2 and at 37±0.5 °C using UV–Vis analysis to estimate its content. The release data were 

best fitted to the Higuchi model with high correlation coefficients (r²) and the values of n 

obtained from the Korsmeyer–Peppas model indicated that the drug release followed the 

Fickian diffusion mechanism.  

  The present study demonstrated the influence of formulation process on ethylcellulose 

microspheres sizes and in vitro release behavior. Simvastatin was encapsulated using 

emulsion-solvent evaporation technique in order to maximize the entrapment efficiency and 

the bioavailability of extended drug release. The drug loaded can be affected especially by the 

polymeric concentration, surfactant concentration and nature. We have found that the 

surfactant nature had the significant effect since it could minimize the loss of the active agent, 

affects microspheres sizes and structure morphology. We have obtained systems with large 

ranges of size by modifying the process conditions. The particle size (d32) and dispersion (δ) 

can be successfully controlled by surfactant nature and concentration, polymer 

concentration and stirring speed. The release kinetics using Higuchi and Korsmeyer-Peppas 

equations showed a Fickian diffusion mechanism and the release rate can be controlled by 

adjusting the microencapsulation processing parameters that have significant effects on 

microparticle sizes.  
 

Keywords: Microspheres; Solvent Evaporation Method; Diffusion; Drug Delivery; Kinetic 

Modeling.  
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Nanocrystalline fiber cells of ZnO thin films doped with chromium: 

Synthesis, characterization and application for solar cells 
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Abstract─ Undoped and Cr-doped ZnO thin films with different concentrations (1.5wt% 

to 3.5wt %) have been synthesized with a dip-coating technique followed by a 

calcination at 500 °C during 45 min. The structure, morphology and electrical 

properties of the obtained thin films are investigated using X-ray diffraction (XRD), 

scanning and transmission electron microscopy (SEM) and (TEM). Electrical 

measurements were done for testing solar cell performances. Structural analysis 

revealed that all the doped films become more amorphous by increasing Cr-wt% 

concentrations. On the other hand, SEM micrographs show the formation 

of nanofibers clearly distributed with slight changes in their sizes. Typically, pure ZnO 

and 2.5%Cr solar cells show the best electrical performances with an efficiency of 

24.3 % and 22.4 % with a thickness of 489 nm and 242 nm, respectively. Our study 

confirms that adding chromium has an important impact on the cell performance of 

ZnO nanofibers. The efficiency of our cells depends strongly on the thickness. 

Keywords: Nanomaterials, ZnO, nanofibers, worm-like structures Sol-Gel, solar 

cells. 
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Abstract─ Recently, the synthesis of metals nanoparticles has attracted considerable 

interest due to their different physical and mechanical properties of metal nano-sized 

particles from those of macroscopic materials. This Nanoparticles have found several 

applications in optical, electronic, medicine, cosmetic, and drug delivery. The silver 

nanoparticles (AgNP) and gold nanoparticles (AuNP) were extensively studied and 

used in medical devices especially as antibacterial agents. In this work, we present 

possible use of bionanocomposite hydrogels as templates to obtain metal 

nanostructures of different sizes.  

The hydrogels were synthesized via graft copolymerization of mixtures of acrylic acid 

(AA) and 2-hydroxyethyl methacrylate (HEMA) onto alginate backbones (Alg), in the 

presence of various loading levels of sodium montmorillonite (MMT). The 

nanoparticles were synthesized in situ within the network hydrogel using chemical 

reducing method, with AgNO3, HAuCl4 as a silver and gold precursor and NaBH4 as 

reducing agent.  

The bionanocomposite hydrogels were characterized by using UV–visible 

spectroscopy, thermo gravimetrical analysis, X-ray diffraction and transmission 

electron microscopy studies. Thermal and X-ray diffraction analysis confirmed the 

formation of nanoparticles in hydrogel. The results showed that the MMT displayed 

excellent characteristics in stabilizing and control size of nanoparticles. The 

nanocomposite hydrogels demonstrated good antibacterial effects against 

Escherichia coli and Staphylococcus aureus bacteria.  
 

Keywords: Bio-nanocomposite; Hydrogel; Metal nanoparticles; Montmorillonite; 
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Crystal structure and Hirshfeld surface analysis of bis (4-

chloroacetylphenyl) selenide determined by (XRD) and compared with 

(DFT) 
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Algeria. 

Abstract─The crystal structure of bis(4-chloroacetylphenyl)selenide  was solved by the 

direct methods; the refinements of the structural factors were carried out by least squares 

refinements and covered 190 parameters. The compound crystallizes into Triclinic  system 

with space group P-1 symmetry and  Z = 2. At 293 K, the crystal structure parameters are a = 

7.9664(7) Å, b =   9.2804(10) Å, c = 10.9045(12) Å At each layer, the shortest intermolecular 

distances are as follows: 3.478 Å for Se…O, 2.40 Å for H…O and 3.284 Å for Car…O. The 

minimum contact distance observed H…O is 2.40 Å is responsible for the cohesion of the 

crystal at the level of the layers stacked along the axis b. 

Additional insight into the intermolecular interactions was obtained from an analysis of the 

Hirshfeld surface and the two-dimensional fingerprint plots. The program CrystalExplorer 

was used to generate Hirshfeld surfaces mapped over dnorm and de for the title compound. 

In parallel with this study, a theoretical calculation of molecular conformation from the 

density functional theory (DFT). The geometry of bis(4-chloroacetylphenyl)selenide  was fully 

optimized with the Gaussian03 program in the case of isolated molecule, led to results of 

Optimization very close to the experiment. The molecular conformation calculations were 

made from two different functional the B3LYP and MPW1PW91. The values of bond lengths 

obtained from the functional MPW1PW91 and base set 6-31G are very close to the experiment 

with a gap of 5,4% and  5,0% for 6-311G(d,p)  while for bond angles, calculation results are 

better for MPW1PW91 (6-311G(d,p)) 0,93%  (1,29% for 6-31G). 

The gap variations between the experimental values with those obtained from the quantum 

chemistry could be attributed to the intermolecular interactions, which is interpreted by The 

analysis of the Hirshfeld surface. 
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 Effect of contact time and mass on the adsorption of Bisphénol-A on a 

biochar activated by phosphoric acid 
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Abstract ─ Nature and humans simultaneously suffer from contamination by chemicals 
which are toxic and are still in use. The dangers of this situation are increasingly visible. It 
therefore seems very important to carry out studies to determine the chemicals used which 
are harmful to fauna, flora and human beings. Some of these products have already been 
detected and are therefore no longer used. Bisphenol-A (BPA) is one of the toxic products 
for which scientific research has not yet been sufficiently extensive, so although most of 
these show that this chemical is harmful to health, it is still very used  
In this study, pomegranate powder was activated thermochemically by phosphoric acid 
H3PO4 by varying the calcination temperature. The various activated charcoals synthesized 
were tested; the results obtained showed that the chemically activated charcoal followed by 
calcination at 600 ° C (CACC600) has a significant adsorbing power for the elimination of 
bisphenol A with an adsorption capacity of 91.45%. Based on these tests, our choice was made 
on the latter for subsequent trials in this study.  
Several adsorption tests were carried out taking into account the influence of a few operating 
parameters such as the adsorbent mass and the contact time. The results showed that the 
percentage removal increased from 61.4% to 96% when the adsorbent mass increased from 
0.1 to 1 g, due to increased surface area.  
The adsorption equilibrium of BPA on CACC600 is reached after 4 hours of stirring with an 
adsorption rate of 93.19%. The kinetic models of pseudo first-order, pseudo-second order, 
Elovich and intraparticle diffusion were studied to analyze the results obtained.  
The material has been characterized by different analysis techniques such as: Fourier 
Transform Infrared Spectroscopy (FTIR), moisture content, ash content, iodine number and 
isoelectric point, XRD and scanning electron microscopy (SEM).  
All these results reveal that pomegranate powder could be used effectively as a low-cost 

adsorbent for the removal of BPA from aqueous solution  
 

Keywords: Adsorption, activated carbon, kinetic models, iodine number 
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 Application of iron produced by chemical reduction in water 

discoloration reactions  
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Abstract─ Recently, iron oxide nanoparticles (NPs) have attracted much 

consideration due to their unique properties, such as catalytic properties, 

superparamagnetism, surface-to-volume ratio, greater surface area, and easy 

separation methodology. Various physical, chemical, and biological methods have 

been adopted to synthesize magnetic NPs with suitable surface chemistry.  

In this study, Fe-Fe3O4 was synthesized by using KBH4 as reducing agent without 

protection from air. Two precursors of iron were used (FeSO4 and FeCl3). The products 

obtained were micron sized particles in chain-like aggregates. The portion of Fe 

depended on the nature of the precursor; it increased in the order: FeSO4>FeCl3. The 

products obtained were analysed by XRD and SEM analyses, then tested in the 

oxidation of methyl orange. The oxidation reaction of the dye molecule occurred via a 

heterogeneous Fenton-like process in which H2O2 was produced in situ. Under the 

same operation conditions, the product produced by the reduction of FeSO4 exhibited 

higher activity than the other products. Total oxidation of MO was obtained after 20 

and 40 min with the particles obtained with Fe2SO4 and FeCl3 respectively.  

 

Keywords: Iron reduction, wastewater treatment, MO oxidation. 
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Abstract─In the present work, we conducted a theoretical study of a heterocyclic 

ligand furan-2-carboxamide derivative [1] (Figure 1). We are particularly interested in 

the study of the geometry, dipole moment, polarizability (α), hyperpolarizability (β) 

NBO charges, and frontier molecular orbitals (HOMO and LUMO) of this compound. 

The various calculations within the framework of this work were carried out using 

Gaussian09 program. A frequency calculation is performed after geometry 

optimization to check the stability of our structure. All calculations were performed 

using Density Functional Theory (DFT) and B3LYP functional which is a combination 

of Becke’s three parameters non-local exchange potential with the non-local 

correlation functional of Lee-Yang-Parr. 6-31G(d,p) basis set is used in this work. 

Gaussview visualization software is used to generate the starting geometry of the 

studied molecule. Drug-likeness and AMDET prediction (absorption, metabolism, 

distribution, excretion and toxicity) were 

performed to assess the pharmacokinetic 

behavior of the compound, the predictions 

were determined by PreADMET online server. 

Theoretical spectra such as (IR, UV-VIS, 

H1NMR) were generated under the same level 

of theory and compared with experimental 

spectra.  
Figure 1: Structure of the studied molecule.  

 

Keywords: DFT, ADMET, structural study, heterocyclic ligands. 
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Abstract ─ Geopolymers are an alternative binder to portland cement in the 

manufacture of mortars and concrete as its three dimensional aluminosilicates 

network imparts excellent mechanical properties. Use of geopolymers in place of 

ordinary portland cement is favored owing to the possible energy and carbon dioxide 

savings. This work describes the valorization of raw and actived fly ash produced by 

the eggs shell and the raw and actived Algerian sand dune for preparation of 

geopolymer mortars by alkaline activation. Sodium silicate is prepared and 

characterized in our laboratory. The characterization of the raw material and the fly 

ash based geopolymer was characterized by several methods such as XRD, FX, SEM 

and 29Si MAS-RMN. Analysis shows that the geopolymer exhibits an amorphous 

character with minority crystalline Compressive strength and Young’s modulus of the 

fly ash based geopolymer paste were 58 MPa and these values did not change 

significantly with addition of up to 50 wt.% sand aggregate. Geopolymer binder 

exhibited strong bonding to the sand aggregate. Increasing sand content without 

increasing the amount of alkaline activator resulted in a decreasing level of 

geopolymerisation within the binder system.  
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Response surface methodology application in 

optimization of cationic dye adsorption by spherical 

porous composites  
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Abstract ─ The adsorptive removal of cationic dye (malachite green) from aqueous 

solution by spherical porous composites using response surface methodology was 

investigated. Spherical porous composites were prepared through mixing the 

synthesized aluminium pillared montmorillonite (Al-PIMt) particles with an 

alginate/polyvinyl alcohol (PVA) solution and applying extrusion method. Three 

important process parameters including initial cationic dye concentration (10-100 mg 

L-1), pH (3-9) and adsorbent dose (0.5-1.5 g) were optimized to obtain the best 

response of cationic dye removal using the statistical Box-Behnken design. The 

experimental data obtained were analyzed by analysis of variance (ANOVA) and fitted 

to a second-order polynomial equation using multiple regression analysis. Three-

dimensional surface plots were generated to estimate the effect of the combinations 

of the independent variables on the adsorption efficiency. The results of the model 

validation gave experimental yield 59%, predicted yield 59.5% obtained at aqueous 

medium pH 5, adsorbent dose 1.03 g L−1 and initial concentration of MG 92 mg L-1. The 

good agreement found between observed and predicted values supports the 

suitability of the applied model to predict the adsorption process. The results of this 

study show a very satisfactory coefficient of determination value (R2 = 0.99). 
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Abstract─ The new organic-inorganic hybrid compound: Tetra (4-methoxyanilinium) 

hexachlorostannnate (IV) dichloride has been synthesized and its structure 

determined by single-crystal X-ray diffraction, 1H NMR infrared and Raman 

spectroscopy, Hirshfeld and thermal analysis. The three-dimensional ionic structure 

of the title compound consists of alternating layers of inorganic anions and organic 

cations. They are linked together by cation–anion hydrogen bonds and the dominant 

non-covalent interactions have been quantified using Hirshfeld surface analysis. The 

thermal stability of the three-dimensional network of this compound has been also 

discussed. The quantum chemical study performed with the Density Functional Theory 

(DFT) method adopting the B3LYP/LANL2DZ basis set. Has permitted the 

determination of the structural parameters such as bond length, bond angle and 

dihedral angle, the total energy, the HOMO and LUMO energies, the thermodynamic 

parameters and the NBO charges. Moreover, normal mode frequencies and 

corresponding vibrational assignments have been examined.  

Keywords: 4-methoxyaniline ; Tin (II) ; Hybrid compound; Single crystal; Hydrogen 

bond; Hirshfeld surface analysis; TGA/TDA analysis; DFT/B3LYP/LANL2DZ. 
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Water depollution by heterogeneous photocatalysis   
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Abstract ─ The water available to humans and the ecosystem represents less than 1% 

of the total volume of freshwater on earth. The quality of the part available and 

potentially usable by humans (0.1%) has continued to deteriorate and sometimes 

irreversibly. The generating capacity is exceeded because of our increasingly 

important liquid, solid or gaseous toxic discharges. So clean water is becoming 

scarce in many parts of the world. 

The situation is worsened by the lack or insufficiency of an adequate water treatment 

system capable of reducing the concentration of toxic substances which represent 

chronic chemical risks. We can say that badly treated wastewater inevitably leads to 

a degradation of the quality of water sources and, consequently, of drinking water 

which is lacking in many countries. The currently available processes or technologies 

are diverse. 

Among the most recent chemical processes used in water treatment: photocatlaying, 

which provides an effective solution. It allows the mineralization in aqueous medium 

of organic molecules toxic to humans and to the environment by the formation of 

extremely reactive and non-selective radicals such as hydroxyl radicals. 

that's why we focus on the research of new supported monometallic and bimetallic 

catalysts with adequate catalytic performance for photocatlaying as well as for 

electrochemistry to give good results in the elimination of pollutants. 

We have synthesized catalysts supported on activated clay and studied their catalytic 

power in the elimination and degradation of toxic pollutants by photocatlaying . The 

pollutant chosen as the model molecule must meet the following criteria: high 

solubility in water, low vapor pressure and analysis by UV / visible spectrophotometry. 

 The catalysts developed will be identified by different structural and textural 

characterization techniques 

 

Keywords: Catalysis, photocatlays, electrochemistry, supported catalysis, clay, toxic 

pollutants 
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Abstract─ Water pollution has an impact on human life and the environment and its impact 
is visible through various indicators. Traditional water treatment processes are neither 
efficient nor economical. Photocatalysis is a simple and inexpensive technique requiring no 
special installation and operating under sweet conditions [1-4]. Heterogeneous 
photocatalysis is an Advanced Oxidation Process (AOP) that allows the mineralization of 
organic pollutants into CO2, H2O and corresponding mineral acids. It is defined as an 
acceleration of the chemical reaction under the action of the light irradiation in the presence 
of a photocatalyst semi-conductor.  
The work presented in this study is devoted to the synthesis of new materials with iron and 
zirconium oxides for photocatalysis applications of degradation of some organic and 
inorganic pollutants. The structural properties were characterized by X-ray diffraction (XRD), 
scanning electron microscopy (SEM) and diffuse UV-Visible reflectance spectrometry. The 
electrochemical properties were characterized by Mott-shottky plot, potentiodynamic and 
electrochemical impedance spectroscopy curves. The results show that photocatalysts 
exhibit a higher photocatalytic activity than ZrO2. The best performance is obtained with the 
material with high content of iron with a dose of 1 mg/mL at pH ~ 3.5 without hole scavenger.  

 

Keywords: Photocatalysis, Semiconductor, Solar light  
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Abstract ─ This study is an investigation of water adsorption on three A zeolites (KA, 

NaA and CaA). The objective is to elucidate the adsorption behavior of water during 

the dehydration of ethanol.  

Indeed, the obtention of absolute ethanol from superfine can be performed using 

adsorbents instead of the azeotropic agents, which are expensive and not 

environmentally friendly.  

The adsorption of water is carried out using a gravimetric system via a dynamic 

process in the range of temperatures from 20 up to 45 °C. The adsorption is 

investigated for 4 h under a flow of 100 ml/min containing 90% of N2 and 10 % of H2O.  

The result shows that the adsorption decreases with the temperature according to 

the thermodynamic law. In addition, the water absorption capacities relative to the 

three types of zeolite are of the same order of magnitude. We obtained 24, 23 and 21% 

for NaA, KA and CaA, respectively.  

Kinetic experiments revealed that KA zeolite seems to be the most advantageous to 

dehydrate the ethanol. On the other hand, the diffusion coefficient variation of water 

versus the temperature is in agreement with Arrhenius law. The value of the diffusion 

coefficient of water is slightly more important for KA zeolite.  

Taking into account the kinetic diameters of water and ethanol, our results 

demonstrate that KA is the better adsorbent for the dehydration of ethanol.  
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Abstract─ The present work investigates the potential of lithium aluminum hydride 

(LiAlH4), as an energetic fuel additive, to improve the energetic performance of 

composite solid propellants (CSP) based on ammonium perchlorate, hydroxyl-

terminated polybutadiene and aluminum (AP/HTPB/Al). Three composite propellants, 

namely AP/HTPB/AL, AP/HTPB/LiAlH4 and AP/HTPB/LiAlH4+Al, were prepared and 

analyzed using a density pycnometer, infrared spectroscopy, differential scanning 

calorimetry (DSC) and thermogravimetric analysis (TGA). The FTIR analysis showed 

that the introduction of LiAlH4 did not modify the chemical structure of the reference 

propellant. The DSC measurements showed similar thermal decomposition behavior 

for the three prepared propellant samples, with a decrease in the thermal 

decomposition temperature (LTD and HTD) and an increase in its DSC heat release of 

the propellant samples based on complex metal hydride compared to the neat 

aluminum. Kinetic modeling performed on DSC data obtained at different heating 

rates using four (04) isoconversional methods, namely it-KAS, it-FWO, TAS and 

VYA/CE showed a decrease in the Ea of the propellant with the addition of LiAlH4, 

thus highlighting its excellent catalytic effect on the two decomposition stages of 

AP/HTPB propellant. In addition, it was found that the reaction model of the main 

thermal decomposition step involved a diffusion mechanism for both aluminized 

propellants (AP/HTPB/AL and AP/HTPB/LiAlH4+Al), while the HTD step of the LiAlH4-

based propellant involved a nucleation mechanism.  

Keywords: Composite solid propellants, lithium aluminum hydride, Thermal 

decomposition, kinetic modeling. 
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Résumé ─ Les nanocomposite sont des matériaux qui se caractérisent par le fait 

qu'au moins une dimension de la phase renforçant est de l'ordre du nanomètre.  

 Les hydroxydes doubles lamellaires (HDL) sont à rapprocher d’une catégorie plus 

large de composés désignés sous le nom de structures lamellaires à Piliers qui sont 

des matériaux « nanostructures » où des espèces moléculaires ou colloïdales sont 

intercalées dans la structure lamellaire. L’attrait essentiel de ces composés est qu’ils 

constituent l’exemple par excellence de matériaux à la demande soit par modification 

de la composition chimique de la structure hôte, soit par modification chimique ou 

structurale du domaine des espèces chimiques ; ces minéraux synthétiques, qui 

appartiennent à la famille des argiles anioniques, en raison de leur structure 

lamellaire. 

Mots clés :  nanocomposite , HDL , argiles anioniques 
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Abstract ─ The knowledge and control of the physico-chemical and rheological 

properties of drilling fluids have a major impact on the smooth running of a drilling 

operation. The objective of this study is to examine the effect of organoclay on the 

physico-chemical and rheological properties of drilling fluids. A physico-chemical, 

mineralogical and microscopic characterization of the organoclay was carried out. 

The study of the stability of drilling fluids, their physico-chemical properties (pH and 

conductivity) and their rheological properties (rheological behavior, viscoelasticity 

and thixotropy) were realized. The results of the characterization of organoclay 

allowed to know the structural nature of the clay. The results of the stability of the 

drilling fluids showed that the presence of organoclay improves the stability of the 

drilling fluids and that the 3 g content of organoclay has a predominant effect on the 

stability of the drilling fluids. The physico-chemical study showed that organoclay 

does not significantly affect the pH and conductivity of drilling fluids. The flow curves 

of drilling fluids are well adjusted by the Casson model. The rheological study 

revealed that increasing the concentration of organoclay in the fluids formulation 

induces a strong increase in the yield stress, the viscoelastic properties and the 

degree of thixotropy. 
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Abstract─ Friction stir welding (FSW) is relatively a new welding process; it is a solid-

state welding for joining similar or dissimilar materials, furthermore it is environment 

friendly and can replace other assembly techniques. This joining process depends on 

the welding parameters, the tool geometry, and the workpiece material.  

The present research aims to study the effect of FS-Welding parameters on the 

mechanical behaviour of AA3003 aluminum FSW joints, as well as to improve the 

quality of the FSW joints.  

Three welding parameters were selected, namely rotation speed (N), feed rate (S), 

and tool tilt angle (T). in order to study its influences on yield stress (YS), ultimate 

tensile strength (UTS), rupture strength (RS), and the quality of the FSW joint.  

Numerous experiences were done to widen the range of the study, [1000, 1500, 2000] 

rot/min for the rotation speed, [200, 300, 400] mm/min for the feed rate, and [0.5, 1.5, 

2.5] ° for the tilt angle.  

The results display that the rotation speed has the most significant effect in terms of 

UTS, greater than the feed rate and tool tilt angle. Whereas the YS is more affected by 

tool tilt.  

Moreover, the tensile test presents most fracture in the thermo-mechanically 

affected zone (TMAZ) than the stir zone (Nugget), otherwise no fractures were 

observed in the base metal and the heat-affected zone (HAZ)  

The results indicate that the quality of the FSW joint reaches a tensile strength of the 

weld joint equal to 75% of that of the base metal.  

Keywords: Friction stir welding, Experiences, Aluminum alloy 3003, Welding 

parameters 
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Development of a force sensor based on a piezoelectric material  
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Abstract ─ Piezoelectric materials can be defined as materials capable of 

transforming electrical energy into mechanical energy (and vice versa) [1]. They are 

of great interest because of their interesting physical properties that make them 

ideal, sensitive, and evolutionary candidates [2]. Among the most widely used 

piezoelectric materials is PZT (lead zirconate titanate) which is used in several fields 

of applications due to its good piezoelectric characteristics and excellent 

electromechanical coupling coefficient, but it may contain 60% lead which is harmful 

to mankind and the environment [3]. Currently, many studies are oriented towards the 

search for new lead-free piezoelectric compositions that can replace PZT and its 

derivatives [4-6]. Among its lead-free materials, we can mention the composition K1-

xNaxNbO3 (KNN) [7-10] which presents interesting electrical and piezoelectric 

properties: a dielectric permittivity between 230 and 500, an electromechanical 

coupling coefficient between 23% and 40%, and a piezoelectric constant between 80 

and 160 pC/N [7, 11].  

The objective of our work is to elaborate a piezoelectric force sensor using a solid-

state synthesized NKLNT ceramic [12-15] from a stoichiometric mixture of carbonate 

powders: Sodium carbonate (Na2CO3), Potassium carbonate (K2CO3) and Lithium 

carbonate (Li2CO3) and oxides: Tentale's oxide (TaO5) and Niobium oxide (Nb2O5). The 

general formula of the composition used is: ((Na0.535, K0.48)0.966 Li0.058 Nb0.9 Ta0.1 

O3). After the synthesis of the pellets, dielectric, ferroelectric, and piezoelectric 

characterizations were carried out in order to show their performance and their 

capacity to fulfill the role of a force sensor in the medical field.  

Keywords: Piezoelectric Materials, Force Sensor, NKLNT Ceramic 
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Abstract ─ The water-soluble organic compounds (WSOC) are ubiquitous in 

atmospheric particles and have received considerable attention over the last 

decades, mostly because of their importance in several atmospheric processes (1). 

However, they play an important role on the hygroscopic growth (2), surface tension 

behavior (3), effective density (4) of particles composed by these organic compounds 

and, eventually, on the radiative impact and possible climate forcing of atmospheric 

aerosols due to their complexity. On the other hand, a good understanding of the 

chemical composition of these aerosol compounds WSOC is still lacking in Algerian 

city Knowledge of their molecular structures is therefore required to better describe 

the global radiative effects and human health problems associated to atmospheric 

particles.  

The objective of this study was to allocate WSOC of atmospheric aerosol collected at 

the commune of BouIsmail in Tipaza Algeria between November and December 2018. 

This study was realized for the first time in our country using the Nuclear Magnetic 

Resonance (NMR) technique which was mainly applied to determine the functional 

composition of WSOC in this chosen city and to identify and quantify corresponding 

types and sources.  

Keys words: WSOC, PM10 and NMR.  
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Abstract─ In thisstudy, wewereinterested in the elimination of an anionic textile dye, 

direct blue 199 named Turquoise Solophonyl BRLE (TS). To do so, weopted for the 

batch adsorption methodcarried out in a back and forthstirrer.  

The carobpodswhichwere the subject of thiswork, wereharvested in 

twodifferentregions: the wildvariety CS (in the Tifraregion) and the cultivatedvariety 

CC (in the Ain El-Hammam region).  

The effect of someexperimentalparameterssuch as ionicstrength, adsorbent mass, 

pH, initial TS dye concentration and contact time wasstudied.The amount of 

dyeretainedwas important with the increase of NaClelectrolyte and the efficiency of 

TS dyeremoval by bothvarietiesishigher in medium acidic medium (pH = 4). Total 

discolorationwasobserved for the wildvariety for TS dye concentrations between 20 

and 300 mg/L, whereas for the cultivatedvariety, total discolorationoccurredonly for 

TS dye concentration equal to 20 mg/L. 

All the resultsobtained show that the adsorption kinetics of the TS dye on 

bothmaterialsiswelldescribed by the pseudo second order model and the adsorption 

isotherms are satisfactorilydefined by the Freundlich model for bothvarieties CS and 

CC. The values of 1/n are higherthan 1 for bothvarieties, indicating a low adsorption.  

After calcination, the activating power of the wildmaterialishigherthanthat of the 

cultivatedmaterial, 96 % removalisobtainedafter 2 hours of stirring and at pH = 4 for 

the calcinedwildcarob (CSC) for a concentration of the TS dye solution (C= 20 mg/L). 
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Abstract─ Concern about the energy crisis and the environmental contamination 

resulting from the burning of fossil fuels has motivated scientists to look for 

sustainable and environmentally friendly alternative energy sources. Photocatalytic 

dissociation of water for the production of hydrogen under solar irradiation is seen 

as a promising strategy for solving energy and environmental problems, as hydrogen 

is a clean and renewable energy source. Hydrogen is associated with fuel cells, an 

alternative technology to the internal combustion engine, and could replace the 

conventional hydrocarbon/combustion engine option since the reaction involved 

produces only water and electrical energy. 

Since the pioneering results obtained by Fujishima and Honda in 1972 on the 

production of hydrogen by photoelectrochemical dissociation of water using a TiO2 

photo-anode and a Pt cathode, much work has been done on the photocatalytic 

dissociation of water using semiconductors. Among potential semiconductors, TiO2 

remains the most suitable photocatalyst in terms of chemical inertness, low cost, 

non-toxicity, availability and long-term stability against photochemical corrosion. 

However, the efficiency of TiO2 for photocatalytic dissociation of water is limited due 

to the high probability of recombination of photo-induced electron holes and its 

limited photoactivity to UV radiation. 

In order to overcome these drawbacks, numerous studies have been conducted to 

improve the photoactivity of TiO2, including the synthesis of nanostructured TiO2 and 

the doping of TiO2 by noble metals, in particular by Ag. 

This research is a continuation of this work and aims to develop photocatalysts based 

on silver-doped mesoporous oxides and to evaluate them in the production of H2 by 

dissociation of water under UV and visible light irradiation. 

Keywords: TiO2, Co3O4, mesoporous, photocatalysis, H2 production 
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 Celecoxib adsorption by layered double hydroxide: Physico-

chemical study and Release control  
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Abstract─ The study focuses on the development of the application of anionic clay as 

a nano-drug administration and delivery system and this by immobilization by 

adsorption of an active pharmaceutical ingredient, in this case the celecoxib, which is 

a nonsteroidal anti-inflammatory drug of the coxibs family. Celecoxib is practically 

insoluble in water, which precludes its use in parenteral and liquid dosage forms. The 

adsorption materials retained as support in this study are layered double hydroxides, 

which have significant properties due to their large surface area, their high anion 

exchange capacities and their intoxicity.  

Layered double hydroxides (LDH) containing Mg (II) and Al (III), commonly called 

hydrotalcite, was prepared at different Mg / Al molar ratios by the fixed pH co-

precipitation method. A quantity of the material is then calcined at a determined 

temperature. The materials obtained were characterized by X-ray powder diffraction 

(PXRD) and by infrared spectroscopy (FT-IR) before and after the adsorption of 

celecoxib.  

We are thus interested in studying the effect of several parameters (Mg / Al molar 

ratio, contact time, pH, temperature, etc.) on the adsorption of the active ingredient of 

celecoxib by the materials obtained, as well as than their biopharmaceutical behavior 

by following the release kinetics of the active principle. However, due to their different 

physicochemical properties, in vitro release studies have shown that the adsorption 

materials are able to promote enhancement of drug dissolution.  

Keywords: LDH, Hydrotalcite, celecoxib, adsorption, drug release 
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 Levocetrizine encapsulation by hydrotalcite: Physico-chemical 

study and Release control  
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Abstract─ Among the most diverse drug delivery systems, we note the layered double 

hydroxides (LDHs) which are arousing considerable interest today, particularly 

because of their capacity for absorption or encapsulation. These materials are 

powerful anion exchangers and can accommodate a plethora of drugs in their 

interfolliaries spaces through an ex situ anion exchange process.  

This work highlights a study on the applications of anionic clays, especially layered 

double hydroxides (LDHs), as a nano-drug delivery system with the aim of 

administering drugs with a known pharmacokinetic profile for better therapeutic 

efficacy. We started by synthesizing different hybrid materials based on layered 

double hydroxides, consisting of the cations of Mg (II) and Al (III), by different methods 

such as co-precipitation at constant pH, anion exchange and by reconstitution. The 

effect of the different parameters has been studied with a view to intercalating the 

active ingredient between the LDHs sheets. The materials thus obtained were 

characterized by X-ray powder diffraction (PXRD) and by infrared spectroscopy (FT-

IR).  

We thus studied the influence of the synthesis method on the physico-chemical 

properties of the materials obtained, and as well as on their biopharmaceutical 

behavior by following the kinetics of release of the active principle. However, due to 

their different physicochemical properties, in vitro release studies have shown that 

these delivery systems are able to promote variation in drug dissolution kinetics in a 

sustained and / or controlled manner.  

Keywords: LDH, encapsulation, drug release, levocetrizine 
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Abstract ─ The soils found in Algeria with high plasticity and low bearing capacity are 

encountered frequently, so it was necessary to improve these soils to make them 

acceptable for pavement construction. This work study the effect of marble powder 

which is considered as cutting waste at the factory on certain geotechnical properties 

of a clay soil selected from the town of Bordj Bou Arreridj. The characteristics studied 

are the Atterberg limits, the compaction and the California Bearing Ration test. The 

tests were carried out at different percentages of the marble powder (4%, 6%, 8% and 

10%) by volume of soil. 

The test results show that the studied properties of the floor can be significantly 

improved when treated with marble powder, there is a reduction in plasticity, so that 

the treated soil becomes more friable and easier to work, The addition of marble 

powder to the soil decreases the optimum water content and reduces the maximum 

dry density in parallel with the increased marble powder content. The plasticity index 

was between 11% and 14.84 %, the dry density reached 1.99, g/cm3. The CBR increased 

with increasing the amount of waste of ceramics, moreover the CBR with 8% marble 

powder to the soil gave the higher values about 91.55 %. 

Keywords: Marble waste, Cement, Pavements 
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application for photocatalytic degradation of pharmaceutical polluants  
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Abstract─The green synthesis of nanomaterials became a better choice of scientists 

compared to other synthesis methods because involve eco-friendly and non-toxic 

procedures [1]. Recently, many studies reported the engineering approaches for the 

production of metal nanoparticles using plant extracts [2-4].  

Elaboration of iron oxide nanoparticles (Fe2O3NPs) by the green approach is a 

promising method because of its non-toxicity and eco-friendly behavior. In the 

present work, nano iron oxides (Fe2O3NPs) were synthesized from Fe(NO3)3, 9H2O with 

the addition of lemon leaf extract. The synthesis was confirmed by XRD, MEB, TGA and 

FTIR studies.  

The photocatalytic reactivity of Fe2O3NPs was investigated using two pharmaceuticals 

pollaunts; ibuprofen and hydrochloroquine. The removal efficiency of Fe2O3NPs 

photocatalyst was determined under visible irradiation and along with emphasizing 

on the parameters of catalyst dosage, initial pollutant concentration and pH.  

Keywords: Fe2O3NPs; green synthesis; photocatalysis; pharmaceutical pollutants.  
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Abstract ─  The aim of this study is to investigate the flocculation capacity of potato 

peel bioflocculant in wastewater treatment. The analysis of waste water revealed a 

high COD and BOD5 content, which can reach 529.08 mg O2/l and 317.03 mg O2/l 

respectively. The effect of some experimental parameters (pH, coagulant and 

flocculant dosage, the contact time) was studied using a technique of coagulation–

flocculation, this experiments were performed in a jar test apparatus using AlCl3, as 

a coagulant agent. The optimal dose of aluminum chloride is equal to 0.6 g at 10 mn, 

with turbidity abatement 99.01%. The flocculation tests showed higher turbidity 

removal (98%), for a flocculant dosage (0.2g). The resultant in this study indicates that 

using potato peel as a natural flocculant, aided by a coagulant, provides an effective 

and environmentally friendly coagulation option for wastewater treatment.  

Keywords: coagulation-flocculation, wastewater, turbidity, treatment 
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Abstract─ Semi-crystalline polymers are materials that permeate our daily lives, and 

are used in a wide range of applications, generally when viscoelasticity is required. 

Therefore, numerous works of research have been conducted these last years to 

study their elastic properties. Since then, we propose the use of nondestructive 

analysis techniques based on detecting and spreading ultra sound waves with both 

immersion and contact. The results obtained on the analyzed materials presents us 

with good estimates judged to be very satisfying compared to literature. Measures of 

the velocity and mitigation of longitudinal and transverse ultra sound waves have 

been conducted on two samples of different thickness of a semi-crystalline polymer 

of the type PEHD. The experiments have been conducted in ambient temperature. The 

objective is the characterization of this polymer using ultra sound waves.  

Keywords: Ultrasound, attenuation, HDPE. 
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Abstract─ The majority of hydrocarbons have a density lower than that of water. The 

natural tendency of an oil-water mixture is, thus, to separate into two immiscible 

layers. The essential characteristic of this type of pollution is that a very small 

quantity of hydrocarbon is sufficient to pollute a large surface of water. A quick 

calculation will show that just 150 to 2000 kg of low viscosity hydrocarbon can pollute 

an area of 1 square kilometer.  

In this article, we will present the modelling and the functioning of a horizontal 

separator controlled by solenoid valves with automatic functioning and a 

conductimeter sensor to control them. This type of appliance is essential for cleaning 

up wastewater and polluted seawater.  

Three automatic valves are fixed upstream and downstream of the horizontal 

separator and the conductivity sensor is placed on the upper level of separation 

device to control three electro-valves.  

Keywords: Separation, wastewater, hydrocarbons, automatic horizontal separator. 
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Abstract─Heterogeneous photocatalysis is an advanced oxidation process (AOP) that 

has been widely studied by many researchers around the world and is used to 

degrade or remove a wide range of pollutants in water and air. The photodegradation 

of Cefaclor, an antibacterial antibiotic from the beta-lactam family of the 1st 

generation cephalosporin group, has been studied using visible light. The effects of 

the initial concentration of the pollutant, the amount of catalyst and the pH of the 

suspension on the photodegradation of cefaclor were studied in order to find the 

optimal conditions for a complete and rapid oxidation of this organic compound. 

Kinetic experiments were carried out on a range of TiO2 concentrations from 0.05 to 

0.8g/L, a range of pH of the suspension from 4 to 11 The results showed that the 

efficiency of the process depends strongly on the experimental conditions. We 

observed that 90% of the pollutant was degraded after 4 hours of irradiation under 

visible light.  

Keywords: photocatalysis, TiO2, Céfaclor 
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Abstract─Environmental pollution and human health damages resulting from dye-

containing effluent are a hazardous problem to all living organisms in the ecosystem. 

Since the organic dyes mostly utilized in the textile industry have large molecules, 

their adsorption onto conventional adsorbents including activated carbon and other 

materials may not be optimal which limited their scale of application. Polymeric 

adsorbents such as hydrogel systems may provide distinct benefits in specifically 

defined cases. Hydrogels are a broad class of hydrophilic materials formed by a 

three-dimensional network held together by crosslinks of covalent bonds and weak 

cohesive forces in the form of hydrogen or ionic bonds. These crosslinked 

macromolecular structures are able to take up large quantities of water and 

biological fluids without dissolution. Furthermore, they are able to release their 

loaded substance, in response to external stimuli such as pH , temperature ,ionic 

strength, electric field, light and so on…  

The aim of this communication is the preparation of a hydrophilic macromolecular 

matrix by performing graft copolymerization of acrylamide (AAm)/ maleic acid (MA) 

onto carboxymethyl cellulose (CMC) by using potassium persulfate as a free radical 

initiator, in the presence of N,N′-methylenebisacrylamide as a cross-linking agent. 

The synthesized hydrogels were characterized by Fourier transform infrared 

spectroscopy (FTIR) and thermogravimetric analysis (TGA). Adsorption of methylene 

blue in aqueous solutions by CMC-g-P(AAm-co-AM) hydrogels is studied by the batch 

adsorption technique. The effects of maleic acid content, contact time and initial 

concentration of aqueous solution of dye on the adsorption process were 

investigated. Results show that CMC-g-poly(AAm-co-AM) hydrogels can be used as 

adsorbent for the water pollutants such as cationic dyes, an important problems for 

the textile industry.  

Keywords: Hydrogel, adsorption, cationic dye, carboxymethyl cellulose. 
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Abstract─ Medicinal inorganic chemistry has become an important research area, 
owing to the large clinical success of metal-based agent [1]. heterocyclic ligands 
which possess N and O heteroatoms in their structure have an interesting biological 
and pharmaceutical activities (antibacterial, antifungal, anticancer activities…) .This 
kind of ligands are a good chelating molecules due to the rich cavity of electrons on 
their heteroatoms that could easily accept a metallic ion, forming thus a metal 
complex [2].  
The synthesis, characterization and antibacterial activity of Nickel (II) and Pallidum 
complexes with one heterocycle derivate from pyranone’s ligand has been reported. 
These complexes have been prepared and characterized by elemental analysis, 
spectroscopic measurements (FTIR, HNMR and UV-VIS spectra), conductivity and 
thermal analysis. The antimicrobial activity for free ligand and its complexes was 
evaluated against E. coli and S. aureus bacteria and candida albican fungi using agar 
well diffusion method. All compounds exhibit a good activity against the standard 
yeast and a moderate inhibition for Gram positive bacteria while a poor antibacterial 
activity was observed against Gram negative 
bacteria. nickel and palladium complexes 
show a better inhibition against 
staphylococcus aureus bacteria compared 
to the ligand, proving that metal complexes 
increase the antimicrobial activity, this 
confirm the Chelation Theory.  
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Figure1. molecular structure of the ligand  
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Abstract ─Lignocellulosic materials have undergone rapid development in recent 
years as promising fillers for polymeric matrices. Widespread interest of these 
materials was centered on their availability at low cost, biodegradability, 
biocompatibility, bioresorbability, outstanding mechanical properties, sustainability, 
and low cytotoxicity. Furthermore, lignocellulosic materials can be used as 
reinforcement in polymer composites. Among all the biodegradable polymers, 
polyhydroxyalcanoates (PHA) are considered as the potential candidates to replace 
the petroleum-based polymers. So far, many researchers investigated the 
processing techniques as well as the structure/properties relationships of 
PHA/cellulosic fibers. However, Interface bonding between lignocellulosic fillers and 
polymeric matrix is the key to transfer the stress from the matrix into the filler 
throughout the interface. There are three essential strategies available to improve 
the properties of cellulosic biocomposites; these could be performed through either 
polymer or filler modification, or the addition of a third component, i.e. a coupling 
agent such as maleic anhydride grafted polymers. In the current study, the objective 
was to study the effect of various surface treatments of Aloe Vera fibers (AVF) used 
as reinforcement in poly(3-hydroxybutyrate-co-3-hydroxyhexanoate) (PHBHHx) 
biocomposites. Various fiber chemical treatments were carried out including alkaline, 
organosilanes and combined alkaline/organosilanes. PHBHHx/AVF biocomposites 
samples were prepared by melt compounding at filler content of 20 wt% selected as 
an optimal composition. The results showed that the biocomposite PHBHHx/combined 
alkaline/organosilanes treated AVF exhibits a finer and homogeneous surface 
morphology indicating a good fiber/matrix interfacial adhesion. Accordingly, the 
rheological properties (complex viscosity and storage modulus) were increased and 
the water uptake was reduced. This study highlights the effectiveness of combined 
alkaline/organo-silanes treatment of AVF over alkaline and organo-silanes and their 
applications in PHBHHx biocomposites as an interesting source of cellulosic 
reinforcing materials.  
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Abstract ─ The development of natural polymer-fillers composites is an important 
step in the field of nanotechnology/science because these materials have a wide 
applications spectrum. Among the many inorganic types of filler, we have chosen to 
use illite clay available locally in south of Algeria, exactly in Bechar-Kenadsa it is a 
step towards the exploration of natural resources. Inorganic fillers are the most used 
because they have high mechanical strength, good expandability, chemical resistance 
as well as cation exchange capacity, besides being natural, abundant and inexpensive 
minerals. The combination of conductive polymers and clay with different 
characteristics give new materials with important properties.  
Our current work focuses on the use of the well-established and widely studied 
conductive polymers, namely polyaniline to synthesize PANI- illite composite. PANI 
has shown great potential for commercial applications due to its electrical, optical 
and photoelectric properties, as well as its ease of preparation and excellent 
environmental stability.  
The current work was to advance Knowledge in the structural/textural/morphological 
properties and thermal stability of both illite ARI and polyaniline and their composite. 
Thus, the synthesized and natural materials were investigated by X-ray diffraction 
(XRD), Fourrier transform infrared spectroscopy (FTIR), thermogravimetric analysis 
(TGA), scanning microscopy (SEM) and argon adsorption (BET).  
The obtained results showed the formation of new exfoliated composite PANI-illitic 
clay under well determined conditions. The morphological analysis, compared to 
those of PANI and ARI, show that the ARI-PANI composite has a dendritic morphology 
of illitic clay trapped in the agglomerates of PANI. Furthermore, the obtained 
composite has greater thermal stability than of these both constituents.  
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Résumé ─ A terme de ce travail, il est important de noter que les différents aspects 

abordés ont permets de mieux comprendre les caractéristiques des marnes et des 

argiles du bassin de Tizi Ouzou.  

L’objectif de notre étude consiste à une analyse minéralogique des marnes et des 

argiles de cinq sites allongés sur une ligne de direction E-W, qui se trouve dans le 

bassin de Tizi-Ouzou qui fait partie des zones internes de la chaine des Maghrébides.  

Nous regroupons sous la terminologie de bassin de Tizi Ouzou l’ensemble des 

formations miocènes post-nappes qui regroupe les formations qui affleurent dans la 

région de Tizi Ouzou, mais plus largement entre les méridiens de Thénia à l’Ouest, 

Azazga à l’Est et de Dellys au Nord jusqu’au Socle Kabyle au Sud.  

Les argiles sont des roches sédimentaires composées de minéraux argileux à faible 

granulométrie entre 2 à 4 μm, elles peuvent être étudiés par plusieurs méthodes, 

mais celle qu’on a utilisé c’est la diffraction aux rayons X car cette technique est non 

destructive et elle nous permet de reconnaître la symétrie du cristal, de déterminer 

la structure, les paramètres de son réseau et d'identifier un cristal. Donc c’est de 

nous donner directement des caractérisations globales et des informations sur la 

structure cristalline des minéraux argileux.  

Les résultats obtenus suite aux traitements des échantillons par la DRX ont permis 

de caractériser et d’identifier la nature et la composition minéralogiques de chacun 

d’entre eux. Et les classés selon leur teneur en calcite et en minéraux argileux en se 

basant sur la classification de Jung ; la plupart des échantillons sont classés autant 

que des calcaires argileux a des marnes et argilo-calcaire. Donc on conclut que les 

argiles de la région d’études sont formées essentiellement des carbonates.  

 

Mots clé : Argile, Marne, Diffraction aux rayons X (DRX), Bassin Miocène post-nappes. 
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Abstract ─ The self-compacting concretes (SCCs) uses in the field of 

prefabrication. The final strength of the heat-treated concrete is less than that 

of reference samples that was cured in normal conditions. The aim of this work 

is a contribution to the improvement of the behavior of this kind of heat-

treated SCCs. This paper presents the effect of the heat treatment process 

and the content of 20% and 40% of granulated slag from the blast furnaces of 

El Hadjar (GGBS) on the physical and mechanical properties of the prepared 

SCCs at early age (1 day) and at long term (28 and 180 days). They are the 

study of the characteristics of SCCs at the both fresh and hardened states. The 

adopted heat-treatment cycle used attained a maximum temperature of 60 ◦C 

and a total duration of 24 hours. A comparison made between the heat-

treated SCCs and the control SCC that made without GGBS and under normal 

conditions. The results show that in fresh state, the characteristics of SCC 

affects by the GGBS content. In the hardened state, a strength gain up to 50% 

obtained at early age and a minimal loss in the long term. The content of 20% 

of GGBS is the optimum in both fresh and hardened states. 

 

Keywords: Heat treatment, Self, compacting concretes (SCC), Slag, Strength, 

Porosity, Ultrasonic pulse velocity (UPV). 
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Abstract ─ In last decades, the need for lighter and stronger materials was 

considerably increased. Metallic foams have a distinctive combination of high 

mechanical performance and excellent characteristics, such as their light weight and 

energy absorption. The development of metal foam production methods and its 

mechanical properties continue to be of large interest by worldwide researchers. In 

this work, space holder techniques were investigated to prepare aluminum foams, 

Carbamide particles (urea CO(NH2)2), salt (NaCl) and Silica sand ball methods were 

used. Morphological characterization was conducted on the studied foams where 

powder metallurgy methods have shown higher pore connectivity. In addition, 

compressive mechanical tests under quasistatic loading conditions were carried out 

and results were compared. It was found that densification strain and plateau stress 

depend on the foam morphology and production conditions. 

Keywords: aluminum foam, production methods, space holder, mechanical tests. 
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Abstract ─ In order to face the dangers generated by the heavy metals released each 

year by the battery industries, the synthesis of new high-performance absorbents and 

photocatalysts is always a priority. For this purpose, titanate nanotubes modified with 

tetraethylorthosilane (TNT-TEOS) were prepared hydrothermally. Eight experiments 

were performed using a two-level fractional factorial design, to study the influence of 

four synthesis parameters on the BET specific surface area (R1) and the crystallite 

size (R2) of the TNTs -TEOS samples, namely the mass of TiO2 anatase precursor, the 

volume of silica (TEOS), the reaction temperature and time. The objective is to improve 

the specific surface (R1 max) and to obtain the amorphous structure of the titanates 

(R2 min). It was found that the influence of TEOS volume and TNT synthesis 

temperature was positive on the specific surface of materials (TNTs-TEOS). The 

higher silica volume and reaction temperature, the greater the specific surface. BET 

specific surface measurements showed that the largest one was considered to be 

312.735 m2/g and a pore volume of 0.91 cm3/g. TNT synthesis temperature and time 

negatively affect crystal size, crystal size may decrease if TNT synthesis temperature 

and time is high. Only one complete transformation into titanate in the amorphous 

phase was recorded. This work highlights the significant improvement in the 

structural and crystalline properties of titanates. 

Keywords: Hydrothermal, Titanate Nanotubes, Silica, Experimental Design 
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Abstract─ The study of electronic and optical properties of EuInO3 cubic perovskite 

is carried out by full-potential linearized augmented plane wave (FP-LAPW) within 

density functional theory (DFT). The exchange-correlation potential was treated with 

a solid version of the generalized gradient approximation of GGA-PBEsol. Moreover, 

mBJ-GGA is also used for the electronic and optical properties. Quantities such as 

the lattice parameter are consistent with the available data [1].The spin-polarized 

electronic band structure and the calculated density of states, by mBJ, show that the 

studied compound has a half-metallic behavior while the GGA shows that it is a metal.  

Keywords: FP-LAPW, mBJ, Perovskites , metal , PBEsol-GGA 
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Abstract ─ Composite materials are increasingly widely used in high-tech 

industries in recent decades and are now affecting more and more fields, 

especially in aeronautics. Their success is due to the many advantages they offer 

compared to traditional materials: lightness, good resistance to fatigue, good 

resistance to corrosion, possibility of obtaining complex shapes. The bonding of 

composite materials is all the more interesting since the durability of the bonded 

assemblies strongly depends on the nature of the fiber as well as the stacking 

sequence. The introduction of the hybrid composite in recent years brings a great 

advantage in the stiffness flexibility compensation of composite plates. Our work 

aims to analyze by the finite element method the effect of using two types of fibers 

in a composite material. The effect of fiber orientation was taken into account in 

our study. The location of the reinforcing layers in the composite relative to the 

base layers has been varied in order to see the optimal position for which the 

stresses in the adhesive joint are the lowest under the bending test. 

 

Keywords: constraints, stacking sequence, nature of fiber, finite element analysis 

and hybrid, bending test. 
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Abstract ─ The API line pipe steels have a great technological importance to oil and 
gas industry development around the world. The local corrosion of pipeline steel is 
extremely complex because numerous factors, such as metallurgical, geometrical 
and environmental [1].  
To improve the mechanical properties and the corrosion resistance of the pipeline 
steel (API X42), we have investigated the effect of heat treatment on electrochemical 
corrosion behavior of pipeline steel under NaCl solution. Firstly, the polarization 
curve (PC) and electrochemical impedance spectroscopy (EIS) are obtained to 
analyze the corrosion behavior, and using Tafel fitting and equivalent circuit method, 
respectively. Then, the electrochemical noise analysis (ENA) used to confirm the 
results obtained by polarization curve (PC) and electrochemical impedance 
spectroscopy. The obtained results illustrate that the heat treatment (tempering 
water and air cooled) improve the corrosion resistance comparatively (see figure1 
and 2) and the tempering water steel exhibits good corrosion resistance with a lower 
corrosion current density and bigger polarization resistance that air cooled steel.  
Keywords: pipeline steel; heat treatment; electrochemical corrosion behavior, 
electrochemical techniques  

 

 Figure 1. Potentiodynamic polarization curves of pipeline steel (a) Air-cooled steel (b) tempering water steel, in 

3 % NaCl 
Reference 

[1] F. P. Ijsseling, « General guidelines for corrosion testing of materials for marine applications: Literature 

review on sea water as test environment », Br. Corros. J., vol. 24, no 1, p. 53–78, 1989. 
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Abstract─ The protection of the environment from various types of pollution, mainly 

related to toxic metal discharges, requires the use of new so-called clean 

technologies. Membrane separation processes have gained momentum in recent 

years, in particular thanks to developments in polymeric materials and membrane 

manufacturing techniques. In a first step, we have synthesized new membranes 

based on cellulose triacetate (TAC) and polycaprolactone (PCL) polymers modified by 

polyelectrolytes: PEI, PATSA and PVP and plasticized with 2-nitrophenyl octyl ether 

(NPOE). Di-ethyl hexyl phosphoric acid (D2EHPA) is added as a carrier. The 

membranes developed have been characterized by: Fourier Transform Infrared (FTIR) 

and Scanning Electron Microscopy (SEM). In the second part of this work, the 

developed membranes were applied for the treatment of solutions polluted by 

chromium (VI) using simple dialysis selected for its low energy consumption and good 

selectivity [1]. The results obtained showed that the transfer and fixation yields are 

different depending on the composition of the membrane used. It should also be noted 

that the quantities fixed in the membranes are significant due to the presence of the 

different polyelectrolytes, the plasticizer (NPOE) and the complexing agent (D2EHPA) 

which can form stable complexes with Cr (VI).  

Keywords: membrane, polymer, dialysis, chromium (VI). 
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Abstract─ The present work aims to evaluate the performance of raw marl collected 

from the region of Oum El Bouaghi on the elimination of KMnO4 from aqueous 

solution. The adsorption capacities were studied in the batch technique as a function 

of contact time, pH, temperature and initial concentration. The maximum adsorption 

for KMnO4 was found to 83.51% at pH 8.0. The percentage of extraction of manganese 

increases with increasing pH. When the pH is low (pH<3), the uptake of KMnO4 occurs 

with anion exchange and/or with an electrostatic attraction between the MnO4- ions 

and the surface proton groups, while in pH ≥3-8, The formation of complexes with the 

surface functional groups during the adsorption process is responsible for retention 

of Mn(II) ions onto marl. Experimental adsorption data were modeled with different 

nonlinear isotherm and kinetic models. Furthermore, statistical errors (SSE, SD, ARE, 

2, R2 and R2adj) were calculated to choose the suitable model. Langmuir isotherm 

was the best to define the experimental data. The kinetics of manganese adsorption 

onto natural marl can be described well by the pseudo-first order model. The 

calculated thermodynamic parameters indicate a physical, endothermic and 

spontaneous process. From this work, it was concluded that the natural marl can be 

used for effective elimination of KMnO4 from aqueous solution and wastewater.  

Keywords: Potassium Permanganate, Adsorption, Marl 
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Abstract─ The synthesis of α -aminophosphinates has become the center of interest 

among world researchers due to their wide spectrum of biological and medicinal 

activities and structural analogy to natural α -amino acids. They have achieved a 

significant importance as a key moieties having wide applications in biological/ 

medicinal chemistry [1], as anti-cancer agents [2], HIV protease, antibiotics, antifungal 

activity, antiproliferative activity , enzyme inhibitors, antimetabolites [3] .Owing to the 

potential importance of a-aminophosphinate derivatives as a key moieties in life 

sciences, pharmaceuticals, world-wide efforts have made in the last few decades by 

researchers and various protocols have been developed for their synthesis The 

present work deals with the synthesis of a new α – aminophosphinic acid, The 

synthesis was carried out by the condensation of a primary amine with an aromatic 

aldehyde and hypophosphorous acid through a one-pot reaction . The spectrometric 

analysis was carried out by UV-Vis, ATR-FRIR and NMR: 1H, 13C and 31P. The results 

confirm the expected molecular structure. The synthesized molecule is rich in O, N, P 

heteroatoms and aromatic double bonds, which has increased its reactivity and made 

it a promising bioactive molecule.  

Keywords: α – aminophosphinates, synthesis, organic chemistry  
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Abstract ─ Heterogeneous catalysis has a rich history of facilitating energy efficient 

selective molecular transformations and contributes to 90% of chemical 

manufacturing processes and to more than 20% of all industrial products [1]. Biodiesel 

has become beguiling nowadays for its environmental benefits and it seems an 

opposite alternative fuels for future. It is made from renewable biological sources 

such as vegetable oils and animal fats [2].  

Transestérification is one of the methods for biodiesel production in which oil or fat 

is reacted with alcohol. Therefore, this review paper is aimed to give an overview on 

the recent trends of catalyzed transesterification and the advantages and 

disadvantages of heterogeneous. The castor oil composition was determined by FTIR, 

HPLC, and their physicochemical properties in order to evaluate their effectiveness 

in the synthesis.  

The solid catalyst was prepared with bentonite modified by metals. The optimal 

conditions of the reaction are determined to end in a good conversion (report molar 

oil/alcohol, temperature and quantity of the catalyst). The EEHV (vegetable oil ethyl 

esters) are characterized and compared with the fossil diesel fuel.  

 

Keywords: transestérification, biodiesel, heterogeneous catalyst, modified clay.  
 

References  

[1] Adam F. Lee, Karen Wilson (2015), « Recent developments in heterogeneous catalysis for the sustainable 

production of biodiesel » Catalysis Today, 242, 3–18.  

[2] Nur Syakirah Talha and Sarina Sulaiman (2016), « Overview Of Catalysts In Biodiesel Production », ARPN 

Journal of Engineering and Applied Sciences, vol. 11, N° 11 

 

rajaaelahmar@gmail.com  

 

 

mailto:rajaaelahmar@gmail.com


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
174 

 

DOCID  337808  

 

Bacterial inhibition by a catalyst prepared from date’scores 

DOUNIA ELBASYOUNI1,*, Naima BOUCHENAFA-SAIB1,2 

1UniversityBLIDA1, faculty of technology, laboratory of physical chemistry of materials applied to the 

environment, B.P. 270, Street of Soumaa, Blida, ALGERIA 
2University BLIDA1, faculty of technology, laboratory of physical chemistry of materials applied to the 

environment, B.P. 270, Street of Soumaa, Blida, ALGERIA 

  

Abstract─ In recent years, therehas been a particular interest in preparation of 

activated carbon as a catalyst, using agricultural products as raw material, which are 

considered as renewable natural resource with a low price in order to valorize local 

material and preserving the environment from solid waste. The activated carbons 

showed a high efficacy in water treatment, and gas purification. The activated carbon, 

which we produced using date’s cores by long process, simulated the high 

physiochemical and antimicrobial properties of silver nanoparticles especially in 

antibacterial activities for water purification against Escherichia coli and 

Pseudomonas aeruginosa, which is one of the most environment issues and public 

health. 

Silver nanoparticles recognized since long term for its inhibitory effect on bacteria in 

medical environment and industrial process environment. We produced silver 

nanoparticles by two economic methods, which are the chemical method (polyol), and 

the green method using black tea leaf extract. Moreover we have applied a technic 

where the silver nanoparticles are directly supported with two types of activated 

carbon one which we prepared by date’s cores, and the second is commercial from 

the market.  

In addition, we compared the results between the prepared and the commercial 

activated carbon; furthermore, we compared the efficacy between the chemical and 

the green method for producing silver nanoparticles. 

This study will also permit us to find new water sources by reuse wastewater after is 

purified at very low coast, and even will help purifying seawater, dam water and rivers 

water, convert sewage into suitable water for irrigation also purifying hospital’s 

wastes, promote preventing ecological and biological disasters in low price. 

 

Keywords: Activated Carbon, Catalyst, Wast,Biomass Valorization, Water Purification, 

Silver Nanoparticles 
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Abstract ─ Carbonaceous adsorbents have a great deal of attention for their wide use 

in environmental and agricultural applications. Properties of biochar are strongly 

dependent on the types of starting feedstock biomass and synthesis methods. In this 

study, two promising and low-cost biochars were prepared via direct pyrolysis of 

potato peels (PP) and sawdust waste (SW). Biochars (named PP700 and SW700) were 

obtained via a direct pyrolysis of precursors at 700 °C for 3 hours under an oxygen 

limited condition. Biochar samples were characterized by various techniques (i.e., 

FTIR measurement, BET analyzer, XRD technique, pHPZC method).  

Results of textural analysis indicate that the PP700 exhibits the highest BET surface 

area (698.8 m2/g for PP700 versus 599.5 m2/g for the SW700). The total pore volume 

was found to be about 0.26cm3/g and 0.23 cm3/g for the PP700 and SW700 sample, 

respectively. The pHPZC value was 7.76 for PP700 and 6.76 for SW700 sample. 

Therefore, comparing with other agricultural biomass the finding suggests that the 

developed biochars are of promising potential to be applied as low-cost alternative 

adsorbents for wastewater treatment.  

Keywords: biochar, potato peels, sawdust waste, pyrolysis, adsorbent. 
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Abstract─ Water is an essential element for existence. Its role is fundamental for the 

economic development of human civilization given its use in many sectors including 

industry and agriculture. This vital resource is well known for its great fragility. Hence 

the need to improve effective means for its protection against pollution. Dyes are used 

in many industrial sectors such as textile, paper, leather dyes and in the food and 

cosmetic industries. Dyes have the reputation of being toxic and persistent in the 

environment, they require physicochemical techniques to degrade them.  

For this, our work aims to enhance the value of Algerian bentonite in order to increase 

its dye retention capacities (Bemacid Yellow) by modifying the (sodium) character of 

bentonite. Our material has been characterized by FTIR, BET, DRX.  

The dye adsorption study on our bentonite was verified by studying certain 

parameters such as: contact time, pH of the solution, mass of adsorbent. These 

experiments showed that sodium bentonite has a max . the study of the absorption 

kinetics shows that the elimination of Bemacid Yellow follows the pseudo-second 

order pattern with intraparticle diffusion  

In general, we can say that Algerian bentonite has very significant adsorbent 

properties. And we can use it in the purification of wastewater from textile industries  

Keywords: Material, Clay, Textile Dye, Environment. 

 

fimene22@hotmail.com   

 

 

 

 

 

mailto:fimene22@hotmail.com


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
177 

 

DOCID 337905 

 

Valorization of new Algerian clay from Laghouat region as alternative 

adsorbent for Cu (II) removal from water: Characterization of material 

and adsorption kinetic studies  

 

FEDLAOUI Zahra1*, TAOUTI Mohamed1, CHAREF Mahmoud1, OUAKOUAK Abdelkader2,3  

 

1 Laboratory of physico-chemistry of materials LPCM, University of Laghouat, Laghouat 310081, 
Algeria  
2 Research Laboratory in Subterranean and Surface Hydraulics, University of Biskra, PO Box 145, 
Biskra, 07000, Algeria.  
3 Hydraulic and Civil Engineering Department, University of El Oued, PO Box 789, El Oued, 39000, 
Algeria.  
  

Abstract ─ Clays are widely available in nature and can be used as a low-cost 

material for several applications. This work aims at investigating the valorization of a 

new Algerian clay as efficient and alternative adsorbent for Cu (II) in aqueous media. 

The raw clay sample was impregnated in sodium chloride solution and then treated 

by sulphuric acid to enhance its adsorption characteristics. Raw clay (RC), Na-clay 

(NaC), and H2SO4acid treated clay (ATC) samples were characterized by XRD, FTIR, 

SEM, particle size, pH, conductivity, rate of humidity, swelling index and cation 

exchange capacity (CEC) analysis. Results of adsorption tests indicate that the 

maximum adsorption capacity for the ATC sample was found to be 52.92 mg/g and 

99.38 mg/g 99.54 mg/g at pH3, pH 7, and pH 11, respectively. In pH range of 3-11, the 

removal of Cu (II) from solution occurs by cation exchange, surface complexation and 

precipitation of Cu (OH) 2...The adsorption mechanism was adequately described by 

the pseudo-second order kinetic model. It was also found that the Langmuir isotherm 

provides the best fit for the equilibrium data. The monolayer adsorption capacity 

(Q0max) predicted by Langmuir isotherm model was found to be 99 mg/g at pH 7. 

Therefore, comparing with other adsorbents the finding suggests that the studied clay 

is of promising potential to be applied in wastewater treatment.  

Key words: clay, adsorption, Cu (II), wastewater, mechanism. 
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Abstract─ The presence of diclofenac (DCF) in aquatic environment poses a threat to 

human health and the ecosystem due to its high stability and lower removal in sewage 

treatment plants, an effective method is needed to remove this drug from aqueous 

solutions [1,2].  

In this study, Co2SnO4/SnO2/Co3O4 nanocomposite was successfully synthesized by 

conventional co-precipitation method and the resulting powder was calcined at 900°C 

for 9 hours. Subsequently, physicochemical properties of the resulting 

Co2SnO4/SnO2/Co3O4 nanocomposite was characterized by X-ray diffraction (XRD), 

N2-sorption, Fourier transformation infrared spectroscopy (FTIR), scanning electron 

microscope (SEM) and UV-Vis spectrometer.  

The performance of Co2SnO4/SnO2/Co3O4 catalyst was evaluated for the degradation 

of diclofenac in the presence of peroxymonosulfate (PMS) by studying important 

parameters such as DCF concentration, PMS dosage and catalyst dosage. Under 

optimized conditions, the Co2SnO4/SnO2/Co3O4 catalyst was very efficient with a full 

degradation of DCF in less than 10 min at room temperature as revealed by high 

performance liquid chromatography analysis. This study provides a promising 

strategy to synthesize versatile catalyst which would be potentially applied in 

pharmaceutical wastewater purification.  

 

Keywords: Co2SnO4/SnO2/Co3O4; Peroxymonosulfate; Diclofenac; Degradation 

process  
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Abstract─ Parallel plates reactor was used for plasma enhanced chemical vapor 

deposition (PECVD) of dust from hexamethyldisiloxane (HMDSO) vapors. Effects of 

plasma discharge power and deposition time on the deposition of particles were 

studied. The chemical and physical properties of the obtained coating are discussed 

using Fourier transform infrared spectroscopy (FTIR) and atomic force microscopy 

(AFM). The chemical properties of deposited particles has the same chemical 

structure obtained in films (SiOxCy:H). Increasing the time deposition increases the 

organic groups concentration such as Si(CH3)2, Si(CH3)3 and Si(CH3)x in particles. The 

discharge power variation affects significantly the particle size distribution and the 

surface roughness. The polymer-like structure gives the coating a soft behavior, 

which explains the fast removal of particles from surface. 

Keywords: dust, deposition, plasma, organosilicon.   
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Abstract─ The improvement of composite propellant performances was the aim of 

many researchers due to their important application, especially in the military area. 

The ballistics properties of this type of propellant depend strongly on the 

characteristics of thermal decomposition of their oxidizer, considering the limitation 

of this later in loading in the rockets motor, it is very important to improve their 

thermal decomposition to produce a large amount of energy and to increase their 

burning rate.in this paper, three deferent nano-metals oxides (α-Fe2O3 nanoparticles, 

CuO nanoplates, and SnO2 nanofibers) were used as catalysts in order to study their 

effect on the thermal decomposition of ammonium perchlorate (AP) and potassium 

perchlorate (KP). CuO nanoplates and α-Fe2O3 nanoparticles were prepared by a 

facile hydrothermal method, however, SnO2 nanofibers were prepared using the 

electrospinning method. The catalytic activity of these nano additives on the thermal 

decomposition of ammonium perchlorate (AP) and potassium perchlorate (KP) was 

investigated by thermogravimetric (TG) and differential thermal analysis (DTA). The 

results of DTA indicated that the thermal decomposition of potassium perchlorate 

(KP) has been improved by only the two transition metals oxides (CuO and α-Fe2O3). 

However, the thermal decomposition of ammonium perchlorate (AP) has been 

improved by the three metals oxide, especially the CuO nanoplates, where the high-

temperature decomposition (HTD) of AP and the activation energy (Ea) decreased 

from 432 °C to 350°C and from 129 kJ mol-1 to 85.12 kJ mol-1, respectively.  

Keywords: Ammonium Perchlorate, Potassium Perchlorate, Nanoadditives, Thermal 

Decomposition. 
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Abstract─ We carried out the necessary physicochemical analysis of the water at the 

Amor Benamor cannery (ABC) after treatment of the raw water for the purpose of its 

use in the production of canned food and for supplying boilers, in the aim of the 

evaluation of raw water treatment process. During the period of this study, and in 

order to develop a comparative approach to water quality, we took water samples 

from different points of the cannery. The analysis were carried out on samples taken 

from raw water, softened water and osmosed water. The physico-chemical 

parameters monitored are pH, electrical conductivity, turbidity and major elements. 

Through these characterizations, we have identified the different physicochemical 

properties and the quality of these waters in order to be able to evaluate the water 

treatment process. The comparison of the results obtained from the various checks 

and analysis carried out with the recommended standards shows that the process 

followed leads to water with physicochemical characteristics that comply with the 

standards and facilitates the development of treatments that will eliminate the 

drawbacks revealed.  

Keywords: Physicochemical Analysis; Raw Water Treatment Process; Treated Water 
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Abstract─ The liquid–liquid extraction of Nickel(II) from sulfate medium with di(2-

ethylhexyl)phosphoric acid (D2EHPA, HL) at 25_C is studied with the following 

parameters: pH, concentration of the extractant, and the nature of diluent. The effect 

of the diluent using polar and nonpolar solvents in the extraction of nickel(II) is 

discussed. The extracted nickel(II) species were NiL2 in 1-octanol and methyl isobutyl 

ketone and NiL2 2HL in toluene, carbon tetrachloride, and cyclohexane.   

The extraction constants are evaluated for different diluents. 

Keywords: liquid–liquid extraction; nickel(II); di(2-ethylhexyl)phosphoric acid; diluent 

effect 
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 Abstract─ The specific properties of ceramic membranes which have attracted the 

attention of academics and researchers of applied sciences are long-term stability at 

high temperatures, resistance to harsh environments, resistance to high pressure 

drops, inertness to microbiological degradation, easy cleanability and catalytic 

activation. In this work, we prepared a ceramic membrane supports used for 

microfiltration application. The supports were prepared by using local Algerian clays 

(kaolin and calcium carbonate mixtures) as starting materials. The choice of these 

raw materials is based on their natural abundance (low price) and their beneficial 

properties. These powders were mixed with certain organic additives to obtain a 

conveyable paste used to prepare membrane supports with tubular configuration by 

the extrusion technique. Afterward, these supports were sintered at 1125, 1150 and 

1165°C, respectively, for 1 h. The anorthite (CaO.Al2O3.2SiO2) and gehlenite 

(2CaO.Al2O3.SiO2), the main observed phases in the supports were prepared by kaolin 

and 23%W calcium carbonate sintered at 1150°C for 1 h. These supports have good 

characteristics, high porosity ratio and compression strength (about 23MPa). 

Moreover, the surface and the cross-section morphologies observed through a 

scanning electron microscope are also homogenous and do not present any macro 

defects (cracks, etc…). Finally, the fabricated membrane was tested with distilled 

water and the obtained results showed a high permeability value (about 71312 

l/h.m2.bar).  

Keywords: Kaolin, Calcite, Supports, Membranes, Microfiltration. 
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Abstract ─ This study represents a new sensor based on two-dimensional photonic 

crystals for the detection of organic compounds such as, fluorobenzene (C6H5F), 

chlorobenzene (C6H5Cl) and iodobenzene (C6H5I). The structure is composed of 

dielectric rods submerged in air and based on a photonic crystal ring resonator. The 

annular resonator is sandwiched by two waveguides. To analyze this structure, a 

plane wave expansion approach (PWE) and the finite element method are applied. The 

numerical results obtained are: the photonic band gap (BIP), the distribution of the 

refractive index (n) as well as the mesh along the structure, the distribution of the 

electric field (TE) and of the total energy density (TED) and finally the distribution of 

the total energy density is displayed as a function of the refractive indices of the 

organic compounds used. Variations in energy density were observed for each organic 

compound used. This variation is due to their refractive index which varies from one 

material to another. In this work, we have fixed the constant of the lattice "a" and e 

radius "r" and we are interested in the refractive index "n", the latter proves that it is 

among the important parameters in detection. 

Keywords: Photonic crystals, organic compounds, detection 
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Abstract: The objective of our study is the valorization of biomass in the elimination 

of an organic pollutant (Azucryl Red), which plays a harmful role on the environmental 

level. The results obtained showed that: The amount of adsorbed dye increases with 

increasing concentration, the adsorption is optimal at pH 7 ; at a stirring speed of 300 

rpm and at a temperature of 60°C (qe= 85.38 mg/g and % elimination= 82.71). 

Adsorption is a physical, endothermic and spontaneous nature. The kinetics of 

adsorption is governed by the intra-particle model. The application of the Temkin, 

Freundlich and Langmuir adsorption models to the experimental results showed that: 

The adsorption of the Azucryl Red is closer to the Freundlich model.  

Keywords: organic pollutant, elimination, adsorption, biomass 
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Abstract─ In the Saharan regions, the sand wind can damage glass articles, in 

particular the windshields of cars. This phenomenon causes scattering of incident 

light, which affects the visibility of drivers. The strengthening of glass by 

thermochemical treatments can be used to minimize this harmful effect. In this work, 

a locally manufactured soda lime silica glass was subjected to a thermochemical 

treatment by ion exchange to introduce compressive stresses in the surface of the 

treated samples. Ion exchange was achieved by diffusing the potassium ion from a 

potassium nitrate salt bath in place of the smaller sodium ion from the glass surface. 

The glass sample being immersed in the bath at different temperatures (480 and 

520)°C and for different holding times (2,5,20,30,40,50 and 60) hours. Vickers 

indentation was used to quantify the compressive stresses induced on the glass 

surface.  

After treatment, the chemical composition of the glass was measured by X-ray 

fluorescence (XRF). The potassium diffusion profile was determined by EDS coupled 

to SEM. Reflection and optical transmission were measured by spectroscopy. EDS 

and XRF results show an increase in the percentage of potassium after the 

thermochemical treatment. The percentage of potassium goes from 0.5% for the raw 

glass to 18.2% for the treated glass. An increase in mechanical properties (hardness 

and toughness) was also observed after treatment. The hardness after treatment 

reaches a maximum value of 9.1 GPa, while it does not exceed 6.3 GPa for untreated 

glass. The hardness has therefore increased by about 40% compared to that of raw 

glass. However, it was found that this treatment has no significant effect on the optical 

properties of the treated glass.  

Keywords: glass,ion exchange, strengthening glass, mechanical properties,residual 

stresses 
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Abstract ─ The formulated oxides Pb(ZrTi)O3 denoted (PZT) and BaTiO3 denoted (BT) 

of perovskite structure are used industrially in piezoelectric transducers and sensors 

because of their dielectric and electromechanical properties. However, for very 

specific applications, it is necessary to develop ceramics with stable and reproducible 

characteristics as a function of temperature and mechanical stress. The main 

objective of this work is based on the synthesis, structural and physical 

characterization of a new ceramic material of PZT type and ABO3 perovskite structure. 

We were interested in the study of the ternary system (doping at site A and at site B): 

(1−x) Pb1-yYy⟮(Zr0,45Ti0,45)1-zMg((1+9z)/5)⟯1-(y/4) O3 –x BaTiO3 from the abbreviation PYZTM-BT. 

The samples chosen for this study were prepared by the solid route, according to the 

(1-X) PZT- (X) BT system. A heat treatment was applied to these compositions at a 

temperature of 1200 ° C. 

In order to obtain a maximum sample density (close to the theoretical density) and 

therefore the product is of better physical quality. Different characterization 

techniques were used in this study such as: scanning electron microscopy (SEM), X-

ray diffraction (XRD), IR analysis and laser particle size analysis. 

Keywords: Ceramics, Perovskite, PZT, BT, X-ray Diffraction, Scanning Electron 

Microscopy, Dielectric, Piezoelectric. 
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 Solar-light-active mesoporous Cr-TiO2 for photodegradation of 

organic pollutant  
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2Centre universitaire Ain-Temouchent- Algérie  

Abstract─As a result of demographic development and the industrial revolution, more 
than 4 billion people worldwide are exposed to high levels of threats to water security 
and millions of people die each year from diseases transmitted by unsanitary water. 
The textile industry is one of the most productive sectors and with these various 
manufacturing processes demands enormous amounts of water mixed with various 
toxic and non-biodegradable colored chemicals. From 1 to 20% of the world 
production of dyes is released into the environment which makes this industry a 
considerable source of pollution that can generate even more dangerous by-products 
in aquatic environments. Of the dyes available on the market today, around 70% are 
azo compounds under various categories, namely acids, basic, direct, disperse and 
pigments. Therefore, azo dyes are pollutants with high environmental impact and 
have been selected as the most relevant group of dyes regarding their degradation, 
some of them have even been found to be carcinogenic to humans as they form toxic 
aromatic amines.  
In this regard, various techniques have been developed to extend its absorption of 
light in the visible region, such as coupling with other semiconductors, sensitization 
with organic dyes and doping with the heteroatom of metals. transition and / or non-
metals.  
The use of mesoporous TiO2 allows the conjugation of the specific properties of TiO2 
and the advantages of a mesostructure, a large specific surface which could lead to 
a better dispersion of active sites compared to P25. As the sun is a source of 
renewable energy, solar photocatalysis for the depollution of water, particularly in 
countries with high levels of sunshine, such as Algeria, is part of a sustainable 
development perspective.  
In this study, photocatalytic activities of mesoporous TiO2 and Cr-doped mesoporous 
TiO2 were evaluated both under UV and solar light irradiation for methyl orange 
degradation as a model pollutant. The effect of chromium loading on the 
photocatalytic degradation of MO was investigated in this study.  
 
Keywords: Photocatalysis, mesoporous TiO2, methyl orange 
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 Electrochemical deposition of nickel / silica nanocomposite 

coatings and their corrosion resistance  
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of Material Sciences,University Center of Tamanrasset-Algeria.  

  

Abstract─ Ni/Silica nanocomposite coatings were produced on X70 M PSL2 steel 

substrate by electrodeposition technique from nickel sulfate bath containing SiO2 

nanoparticles .The influence of current density on coatings properties was evaluated. 

The coating was characterized by scanning electron microscopy (SEM) coupled with 

energy dispersive X-ray (EDX), and X-ray diffraction (DRX).The corrosion behavior of 

the coatings in 3.5 % NaCl medium were studied using potentiodynamic polarization 

and electrochemical impedance Spectroscopy (EIS). The amount of codeposited SiO2 

nanoparticles was highest for a current density 3.5A dm-2. Also, Electrochemical 

characterization of the synthesized coatings showed that the Ni–SiO2 coating 

produced at a current density of 3.5A dm-2 exhibited higher corrosion resistance with 

polarization resistance (Rp=2481 Ω.cm2 ).  

Keywords: Ni/Silica, Electrodeposition, Current density, Corrosion resistance 
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X-ray determinations and DFT calculation of new organic 

compound 

Ahlam Roufieda Guerroudj1,*, Nourdine Boukabcha1, F.Zohra Boudjnane1, Abdelkader 

Chouaih1 
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Abstract ─ Our poster speaks about the Meta-nitroacetanilidine molecul. The crystal 

structure has been determined at 113 K from three-dimensional X-ray data. The 

compound crystallizes in the Monoclinic space group P21, C8H8N2O3, Mr= 180                          

a = 9.767(2), b = 13.298(3), c = 13.272(3) Å, β = 102.991(5) °, V = 1679.669 (6) Å3 and Z = 8. 

The data were collected at 0 K using graphite-monochromated Mo Kα radiation to sin 

(θ)/λ = 1.24 A-1. The structure has been refined to the final R = 0.01 for the observed 

structure factors with I >2σ (I). Theoretical calculations in the ground state have been 

carried out for the compound studied using the density functional theory DFT/6-31G+ 

(d, p) basis set. The calculated results show that the predicted geometry can well 

reproduce the structural parameters. The vibrational wave numbers were examined 

theoretically using the Gaussian09 set of quantum chemistry codes, and the normal 

modes wereassigned by potential energy distribution (PED) calculations. In addition, 

frontier molecular orbitals,Mullikan charges atomic and molecular electrostatic 

potential were carried out by using density functional theory B3LYP/6−31+G (d, p) 

basis set. The calculated highest occupied molecular orbital (HOMO) and lowest 

unoccupied molecular orbital (LUMO) energies show that charge transfer occur in the 

molecule. The calculated chemical reactivity descriptors show the charge transfer 

property within the molecule active sites, which involve in biological activities. 

Keywords: X-ray; DFT; B3LYP 
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Chemiresistor sensors based on polypyrrole decorated 

Graphene Nanoplatelets and Reduced Graphene Oxide for 

nitrogen oxides. 

Djamil GUETTICHE1, Ahmed MEKKI1, BENMOULOUD Lilia1, Rachid MAHMOUD1. 

1Ecole Militaire Polytechnique, BP 17, Bordj El Bahri 16111, Alger, Algérie. 

  

Abstract ─Two nanocomposites samples based polypyrrole combined withgraphene 

nanoplatelets PPy/GNP andreduced graphene oxide PPy/rGO and surface treated 

reduced graphene oxide were prepared by simple chemical oxidative synthesis and 

subjected to several structural and morphological characterizations particularly by 

SEM, FTIR, Raman and XRD analysis. Thin films of the as prepared composite were 

deposited on ITO/PET substrate by spin coating technique, in order to test their 

chemiresistive sensitivity properties on a homemade modular for an on line detection 

of nitrogen dioxides (NO2) vapors. All the necessary steps for the realization of the 

chemiresistive module, ranging from the elaboration, characterization and 

performance evaluation were studied. After performing several target gas injections 

(NO and NO2) in static and dynamic mode, all parameters related to the selectivity, 

sensitivity, limit of detection and the response time, were determined at ambient 

temperature. The obtained results revealed a nanocomposite formation around 

100nanometers with higher dispersion quality of graphene in the matrix and clear 

improvement of the crystalline properties of composites, both of the two samples 

exhibited good electrical-resistance response to NO2 at room temperature over the 

other tested gazes. However, the PPy/rGO thin film showed more enhanced NO2-

sensing properties in the form of higher sensitivity, much faster response timeand 

limit of detection of under the same tests conditions. The selectivity and stability of 

the NO2 sensor based on the PPy/rGO and PPy/GNP nanocomposite were also 

investigated. Moreover, the chemiresistive performances were also tested under the 

influence of humidity rates and raised temperature and finally its behavior was 

characterized by the impedance spectroscopy in presence and absence of gas. finally, 

this work highlights, the paramount role played by the graphene oxide and 

particularly the contribution of surface treatment trough reduction in enhancing the 

sensitivity and selectivity magnitude of polypyrrole composite. 

Keywords: reduced graphene oxide, graphene nanoplatelets,Polypyrrole, NO2 

sensing, nanocomposite.  
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Conference Paper Title: Effect of Cold Pressing and Soxhlet Extraction 

Processes on The Physico-chemical Parameters of Bitter Almond 

(prunusamygdalusvaramara) oil. 
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Faculty of Natural Sciences and Life, Saad Dahleb University, Blida, ALGERIA. 

 

Abstract─ This study aimed to investigate variation of physicochemical properties 

between bitter almond seed oil extracted by cold pressing and Soxhlet extraction 

methods. 

Bitter almond oil is extracted from prunusamygdalusvaramaraseeds of the Rosaceae 

family. Two different methods are used for the production of oil: cold pressing and 

soxhlet extraction. Nuts were obtained from cultivated area from Tablet, Medea, 

ALGERIA, the nut kernels were extracted using a Soxhlet Apparatus with petroleum 

ether (as an extracting solvent).On the other hands, in cold pressing, oil was extracted 

by continuous screw-pressers (BY-180, USA) without using any chemicals. 

Soxhlet extracted oil exhibited higher bitter almond seed oil yield (45%) as compared 

with the cold pressed oil (25%). There was significant variation observed in 

saponification value, iodine value and color, whereas density, refractive index and acid 

value did not showed any variation between bitter almond oils produced by both the 

methods.  

The findings of this study reveal that cold pressing of bitter almond oil, although with 

lower oil yield, offered better quality oils in terms of oxidation state and content and 

environment friendly thus could be used for yielding such oils for functional food and 

nutraceutical applications. Comprehensive studies are needed in order to determine 

the chemical composition and other bioactive compounds present in each oil.  

Keywords: cold pressing, soxhlet systems, bitter almond oil 
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SnO2-Palygorskite Nanoparticles. Efficient Adsorbates For 

Organic Pullutants Removal. 

Abderrahman Habibi1,*, LalaSetti Belaroui1, Abdelkader Bengueddach1, Alberto López 

Galindo2, Claro Ignacio Sainz Díaz2,,Aránzazu Peña2 

1Department of chemistry, University of Oran1, Oran, Algeria 

2Instituto Andaluz de Ciencias de la Tierra (CSIC-UGR),Granada, Spain 

 

Abstract─ The problem of environmental pollution remains a topical issue because 

many industrial activities do not stop generating various pollutants. Pharmaceuticals 

compounds ingredients are one of the causes of environmental pollution. 

Currently, purification and treatment systems are concerned with the elimination of 

antibiotics from wastewater due to their low biodegradability, high toxicity, high 

solubility in water. Therefore, techniques like ozonation, gamma irradiation, 

photolysis and adsorption have been suggested as separation methods for these 

compounds. 

Among the solids most used for the removal of organic micropollutants by adsorption 

are clays in general in view of their physicochemical properties. 

This study is part of the development of clays, particularly the Algerian palygorskite 

from the Ghoufi Canyon in the town of Ghassira in the province of Batna in the east of 

the country. The objective of this work is structured in two stages. The first step is to 

characterize the two clays of naturel and purified palygorskite with XRD, IR, SEM, BET, 

which will make it possible to have information on the physicochemical properties. 

And to subsequently fix nanoparticles of SnO2 on the palygorskite fibers using the 

method of hydrolysis. The second step is to study the adsorption process of 

metronidazole and spiramycin using these three varieties of palygorskite, Naturel 

Palygorskite, Purified Palygorskite and :odified Palygorskite. 

The maximum amount adsorbed of spiramycin by Naturel palygorskite is significant 

in the order of 1372 ug.g-1, which progresses until 1777 ug.g-1 after the purification 

process. On the other hand, palygorskite modified with tin oxide SnO2, it also proved 

its effectiveness for the elimination of metronidazole with a significant amount of 1671 

ug.g-1,  
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 Dyes adsorption, antifungal and antibacterial properties of metal loaded 

mesoporous silica: Effect of metal and calcination treatment  
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3Département de Génie des Matériaux, Faculté de Chimie, Université des Sciences et de la 
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Abstract─ Mesoporous silica MCM-41 was synthesized hydrothermally and then 

impregnated by different transition metals (such as Cr, Cu, Fe and Zn). The modified 

materials in calcined and non-calcined forms were tested in the adsorption of OG and 

MB dyes in single and binary system. Effect of calcination, contact time, initial dye 

concentration and adsorbent mass were studied. Two kinetics models were applied 

the first and the second order kinetics as well as the Freundlich and Langmuir 

isotherms were tested. The obtained samples were also used as anti-bacterial and 

anti-fungal agents using gram negative (P.aeruginos and E coli), gram positive (B. 

cereus, and S. aureus) pathogenic clinical bacteria and pathogenic fungi (Candida 

albicans). The result confirms that the adsorption process of both dyes follows 

second-order kinetics and their equilibrium data were fitted well to the linear 

Langmuir model. The maximum adsorption capacity of OG and MB dyes was 200 mg/g 

and 166 mg/g for non-calcined and calcined Zn/MCM-41, respectively. The adsorption 

of a binary mixture showed that the both materials are selective. The best selectivity 

was obtained by non-calcined Zn/MCM-41 wherein the OG dye was predominantly 

adsorbed. The application of all samples as anti-bacterial and anti-fungal agents 

showed encouraging results, but the best results were obtained by non-calcined 

materials, particularly with Cu/MCM-41 and Zn/MCM-41.  

Keywords: Mesoporous silica MCM-41, ion exchange, metal loaded, dye adsorption, 

anti-bacterial agents, and anti-fungal agents 
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 Composites beads based on Fe3O4@MCM-41 and calcium 

alginate for enhanced catalytic reduction of organic dyes  
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Abstract─ This work concerns the preparation of composite beads based on calcium 

alginate and Fe3O4@MCM-41. In the first step, the material Fe3O4@MCM-41 was 

prepared mechanically using several Fe3O4 contents, then was encapsulated by 

calcium alginate as a cross-linking matrix to give the composites MC@CA(x). The 

composite beads were used as catalysts for the reduction of MB and OG dyes in a 

simple system. Several parameters affecting the reduction reaction were 

investigated such as effect of the shape of composite beads, concentration of NaBH4, 

Fe3O4 content, catalyst mass and initial concentration of dye. The obtained results 

showed a higher immobilization of Fe3O4@MCM-41 in the alginate matrix leading to a 

high porous structure. The results showed that these catalysts have interesting 

catalytic activities towards the reduction of MB dye in which the reaction was more 

efficient with the catalyst containing a higher content of Fe3O4. The MC@CA(1) aerogel 

catalyst was the best in terms of stability compared to its MC@CA(1) hydrogel 

counterpart. Finally, the MC@CA(1) aerogel composite was reused in five successive 

cycles, with a slight loss of its activity during the fifth cycle due to the slight leaching 

of iron in the reaction medium..  

Keywords: Fe3O4, MCM-41, Alginate, Catalyst; Dye reduction 

 

mohamedb.f@live.fr  

 

 

 

mailto:mohamedb.f@live.fr


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
196 

 

DOCID 338196 

Domino Effect Analysis at a Gas Facility: Application at a Storage 

Facility in Hassi R'Mel  
 

Hefaidh HADEF1, 2*, Mébarek DJEBABRA2, Djamila BOUFADES3, Yacine BELMAZOUZI2  

 

1 Faculty of Science and Technology, University of Biskra, Biskra, Algeria  
2 LRPI Laboratory –IHSI Institute, University of Batna 2, Batna, Algeria  
3Petrochemical Synthesis Laboratory, FHC-UMBB, Boumerdès, Algeria  

  

Abstract ─ In the context of the industrial process safety, the domino effect has 

become a topical issue for scientists and managers of companies given the diversity 

of factors that contributed to the aggravation of this phenomenon such as; proximity 

to industrial facilities, transport networks, development of industrial complexes, 

storage of hazardous substances and population growth. The purpose of this article 

is the MICADO method (Method of Identification and Characterization of Domino 

Effects) application on an industrial site of LPG storage Hassi R'mel in order to 

analyse the domino effects caused by a major industrial accident.  

Our study is adopted on the MICADO method which constitutes an aid in the 

integration of the domino effects problem in hazard study and safety studies. It aims 

to formalize the points relating to the domino effects due to the BLEVE (Boiling Liquid 

Expanding Vapor Explosion) phenomenon of an LPG storage sphere.  

The results obtained show that the hazardous equipment in the vicinity is seriously 

affected by the thermal and overpressure effect of the main accident, and may be 

seats in a new accident. The MICADO method is a promising method and can be 

applied in several fields since it studies the phenomenon. This method facilitates 

decision-making in the prevention of domino effects for the sustainability facilities.  

Keywords: sustainability facilities, process safety, domino effect, hazard study. 
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Prepared by Spray Pyrolysis  
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Abstract ─ Tin sulphide semiconductors are used in various applications and 

specifically in solar cells. They are relatively inexpensive compared to other thin films 

used in the photovoltaic technology. Tin sulphide thin film has been promisingly 

proposed for this field application as an absorber, buffer or window layer. In this 

work, we study the effect of substrate temperature on the structural optical and 

electrical properties of tin sulphide thin films deposited on glass substrates using 

spray pyrolysis technique. The phase of SnS are identified using X-Ray diffraction. A 

single phase without impurities is observed for the elaborated samples. The band gap 

energy and others optical parameters are calculated using 

absorbance/transmittance data giving by spectrophotometry. The semiconductor 

aspect of our films are showed by Hall effect method.  

Keywords: Tin sulphide, Spray pyrolisis, Characterization techniques, Sollar cells. 
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Abstract ─  This paper reports on experiments carried out on the unplasticized (u-

PVC) tube used for water transportation to highlight the effect of thermal aging on its 

microstructure. The aging protocols at two different temperatures for a total duration 

of three months respectively, with regular sampling, were performed in thermo-

regulated ovens. The aging temperatures were chosen close to those generally 

recorded during summer in the ground at a depth of 20 cm (i.e. 50 and 60 °C) and 

prevailing in the Sub-Saharan region of Ghardaïa (Algeria). The structural changes 

undergone by the molecular chains of PVC were monitored by means of FTIR 

spectroscopy. It has been found that dehydrochlorination is the major event of the 

aging process. However, the lead based stabilizer system played a key role in the 

HCl-scavenging and chlorine atoms substitution. Aging temperature increased the 

kinetic of the oxidation reactions but also the stabilizer consumption. The DSC 

analysis has revealed that the decrease of the glass transition temperature (Tg) is 

due to both chain scission reactions and structural changes.  

Keywords: (u-PVC) tube, stabilizer system, thermal aging, FTIR, curve-fitting, DSC. 
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Abstract ─ The corrosion is caused by chemical reactions between the metal and 

gases or liquids in the surrounding environment. Today, the manufacture of coatings 

on metal by electroplating has become a simple but effective corrosion prevention 

technique. The aim of our work is to prepare deposited a molybdenum-based coatings 

on a steel substrate by the electroplating method, then, were heated at different 

temperature to remove the organic phase. The solutions utilized are ammonium 

heptamolybdate and citric acid solutions (Aerosol). The substrate used is a general 

purpose steel of cylindrical shape (10 mm diameter). The corrosion behavior was 

investigated in 3.5%NaCl solution using electrochemical techniques. The corrosion 

resistance of the molybdenum coatings were evaluated by Tafel and electrochemical 

impedance analysis.The electrochemical results clearly show the film provides better 

corrosion protection at 24 h immersion . The molybdenum-based coatings provide 

good corrosion protection.  

Keywords: Molybdenum, Electroplating, corrosion, electrochemical impedance 
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Abstract─ Palygorskite (Pal), also known as attapulgite in trade circles, is a hydrated 

phyllosilicate with a 2:1 structure elongated along the c axis. In this structure, the 

channels can be filled with water called zeolitic water, while their edges are covered 

with water molecules linked to octahedral cations (coordination water). The objective 

of this study is to synthesize nanocomposite samples of zinc oxide supported on 

purified palygorskite (Pur Pal) with a hydrolysis method. The nanocomposite was 

prepared by adding zinc chloride in sodium hydroxide solution. The reaction was 

allowed to proceed for two hours. Thesolution was washed away with distilled water 

several times. After washing, 1% of Pur Pal was added to the mixture obtained after 

the hydrolysis reaction under vigorous stirring for a few hours. The obtained sample 

(ZnOPal),was dried at 80°C for 18 hours, and characterized by IR, UV, DRX and SEM.The 

X-ray diffraction shows the presence of zincite (ZnO), confirmed by the presence of 

the characteristic peaks at 2θ= 32°, 35°, 37°, 47.5° and 57°. SEM micrographs reveal 

the presence of zincite particles, and the palygorskite fibers were uniformly coated 

with ZnO nanoparticles (Fig.1). The resulting nanocomposite ZnOPal will be tested in 

the future as an antibacterial. 

 

Fig.1. SEM images of samples ZnO Pal 

 

Keywords: Palygorskite, zinc oxide, hydrolysis reaction. 
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a reverse osmosis process.  
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Abstract─To numerically evaluate the effect of the spacers size on a reverse osmosis 

phenomenon, two square spacers with different sizes were inserted in the middle 

distance between parallel membranes. To ensure a steady state, two impermeable 

walls were placed before and after the membrane. Finite volume method was used 

to solve governing equations. The results were validated against classical solutions 

available in the literature. Simulation results were shown that the increase of the 

spacers size increases the pressure drop and decrease membrane concentration 

especially in the vicinity of spacers. The optimal size of the spacer without affecting 

the pressure drop considerably is about 40% of the distance between the walls.  

Keywords: Reverse Osmosis, Modeling, Finite Volume, Concentration Polarisation, 

Spacer 
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Abstract─ Biomass detaches itself from other renewable energies for several 
reasons. Indeed, it is less limited by environmental constraints than other green 
energies and it has especially high availability. Energy wood is in this context is an 
interesting and conceivable solution. However, the energy recovery of wood is 
conceivable for the production of heat or the combined production of heat and 
electricity (cogeneration).  
Cogeneration is the simultaneous production of electrical or mechanical energy and 
usable thermal energy (heat and / or cold). The idea of cogeneration is based on the 
fact that electricity production releases a large amount of heat, which is usually 
dissipated in the environment. This heat can be recovered for heating. Suitable 
cogenerators in this case are Stirling engines, steam turbines (Rankine cycles), 
Ericsson engines and the hot air turbine.  
The organic Rankine cycle (ORC) applies the principle of the steam Rankine cycle, but 
uses organic working fluids with low boiling points to recover heat from lower 
temperature heat sources.The cycle is configured with an expansion turbine, a 
condenser, a pump, a boiler and a superheater.  
The ORC cycle proposed for our production unit includes:  
-  Boiler, where the energy recovered from the exhaust gases by the thermal oil in 

the gas / oil exchanger will be transferred to the organic fluid of the ORC cycle 

(cyclopentane in our case) in a recovery boiler which includes:  

-  regenerator which preheats the liquid cyclopentane at its outlet from the pump 

by desuperheating the steam coming from the turbine.  

- air condenser, cyclopentane continues to desuperheat and then condenses before 
being taken to a saturated liquid state by the pump.  

 
The aim of this study is to determine (depending on the superheating and vaporization 
temperatures of cyclopentane, the approach temperature of thermal oil and the 
temperature difference at the pinch):  

- The evolution of the efficiency of the ORC cycle  

- The evolution of the specific work of the ORC cycle  

-  The evolution of cyclopentane flow  

-  The evolution of thermal oil flow  

- The evolution of the exhaust temperature at the outlet of the chimney  
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 Figure 1: ORC cycle diagram 
 
Results  
Organic fluids generally have a higher molecular mass than that of water, which also 
allows a high efficiency of the turbine whose isentropic efficiency could reach a value 
of 85%.  
when the thermal oil approach temperature and the pinch temperature difference are 
fixed, maximum efficiency of the ORC cycle is obtained for the highest vaporization 
and superheating temperatures.  
Keywords: Biomass, cogeneration, ORC, Cyclopentane. 
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Influence of moisture content on the quality of wood combustion 
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 Abstract─ The increase in climatic disasters for some time has revived fears about 
greenhouse gas emissions. In addition, uncontrolled fluctuations in oil prices are 
raising the debate on renewable energies more than ever. Wood is in this context a 
possible and interesting solution. Among the many techniques for recovering energy 
from biomass, combustion remains the oldest and most widely used. This process is 
constantly being modified in order to adapt it to industrial units and to reduce 
pollutant emissions as much as possible.However, the energy recovery of wood is 
conceivable for the production of heat or the combined production of heat and 
electricity (cogeneration). 
Our study was designed as an analysis to determine the influence of moisture content 
on the quality of wood combustion. For this, we opt for a typical elemental composition 
established by the ultimate analysis of the dry matter of a representative wood. To 
model the raw wood, we will consider two scenarios: moisture content of 45%, 
representing our freshly cut fuel wood and a moisture content of 20%, representing 
our wood fuel, stored on exposure to ambient air at least one year before its use. 
Burning wood is a complex series of chemical reactions that end with the oxidation 
of carbon, hydrogen and sulfur in the substances that contained in the wood, releasing 
energy in the form of heat. This process, which is more complex if moisture content 
of the wood is high, will be analyzed with simplifying hypotheses mentioned below. 
-Combustion will be considered complete in all the cases studied, so there will be 
neither dissociation of N2 to form NOx, nor unburnt which would lead, for example, to 
the presence of carbon monoxide in the combustion gases 
-All the products resulting from combustion are found in the gaseous state in the 
fumes, with the exception of the ash which will be assumed to have precipitated at 
the bottom of the furnace. 
For our study of wood combustion, we opt for the standard elemental composition 
given in Table-1 below, established by the ultimate analysis of the dry matter of a very 
representative wood. 
Tableau 1: Elementary mass composition based on the dry substance of the chosen 
fuel [1] 
Tableau 1: Heating capacities of raw fuel at 45% and 20% humidity 
 

Elément C H O N Cl S Cendres 

% mass 50 5.8 43.4 0.2 0.02 0.05 0.53 

 
  
  



ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
205 

 

The only constraint that would militate in 
favor of using green wood as fuel 
immediately after it has been cut, would be 
the absence of a sufficient storage area that 
could be constantly mobilized in order to 
allow the wood to dry in good conditions. 
before use. Otherwise, high humidity in the 
fuel only causes problems: 
•going from a moisture level of 20% to a rate 
of 45%, the PCI of a softwood tree goes from 14,500 kJ / kg to 9,500 kJ / kg, 
i.e. a reduction of about 35%, which would increase the amount of wood to consume 
to release the same energy. 
•The smoke-generating power of the fuel decreases sharply with its humidity level. 
•The risk of producing unburnt toxic and at the same time penalizing on the energy 
level is almost inevitable in an atmosphere that is too humid 

Tableau 1: Heating capacities of raw fuel at 45% and 20% humidity 
 

 
[H2O] PCS PCI 

Unite  
𝑘𝑔 𝐻2𝑂 

𝑘𝐽 
 

𝑘𝑔 

𝑘𝐽 
 

𝑘𝑔 

Brut 1 0.45 9 575 7 692 

Brut 2 0.20 13 927 12 362 

 
Keywords: wood energy, moisture content, combustion. 
 
Reference 
[1]. HARTMUT, Spleithoff. Power Generation from Solid Fuels; p46. Germany : Springer, 
2010  
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Degradation of Methyl Orange by an advanced Fenton-type 

oxidation process in the presence of copper 
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Abstract ─ Environmental pollution is one of the most critical and urgent problems of 

the world. Industries are the major polluters generating liquid effluents containing 

metals, dyes and other products that need to be treated. Approximately 10-15 % dyes 

are released into the environment making the effluent highly colored. In the last 

decades the decrease in rainfall is observed while water demand is in a constant 

increase. This situation makes the world's population facing major water crises. This 

problem constitutes a major challenge for researchers who tried to develop cost-

effective technologies for wastewater treatment. 

 In this study, copper was prepared with sodium ascorbate, an eco-friendly reagent. 

Micron sized particles were formed and mainly composed of metallic copper Cu with 

minor presence of Cu2O. The product obtained was used in the oxidation of a dye 

(methyl orange) by an advanced Fenton-type oxidation process in which H2O2 was 

produced in situ. Different operating conditions were applied such as the effect of the 

mass of the copper, the temperature and the pH. The discoloration is complete after 

40 min with 0.04 g of copper and at 60 ° C. Ultrasound was then applied at 60 ° C in 

an acid medium in the presence of copper and the results was compared with those 

obtained with copper alone. The results show an improvement in the discoloration 

speed in the presence of ultrasound rapidly reaching 91.90% after 24 min compared 

with 77.46% in the presence of copper alone after the same reaction time. 

Keywords: Ascorbate, Copper, Dye oxidation, Green process, Fenton-like. 
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Study of the inhibitory effect of Schiff base (2-MBI) on the electrochemical 

behavior of the Cu-Zn alloy in the oxalic acid medium 
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Abstract — This work consists of studying the inhibitory efficacy of a new 

ligandbidentate schiff base of general formula C14H12O3NBr and C14H12O3NCl and 

C14H12O3NF in an acidic medium. the behavior of the brass electrode in the solution of 

oxalic acid (0.2 M) in the presence and in the absence of organic inhibitor 2-MBI (2-

Mercaptobenzimidazole),is followed with several electochemical techniques, such as 

Cyclic Voltammetry, Chronoamperometry, Polarization Resistance, Tafel Line and 

Electrochemical Impedance Spectroscopy (EIS). 

The potential for abandonment Eab shows that the addition of inhibitor promotes 

training a protective film of metal oxide on the metal substrate. according to tafel 

lines, the addition of organic inhibitor decreases the corrosion current density and 

shifts the anode part to either the anode or cathode values. For the cathodic side, the 

polarization curves shift towards the cathodic values under the effect of the 2-MBI 

inhibitor. In general, the polarization resistance increases after addition of inhibitor 

and goes to maximum for a concentration of 0.5 mM of organic inhibitor. The EIS loop 

diameter increases with increasing concentration of organic inhibitor (2-MBI). The 

diameter of the semi-circle corresponds to the polarization resistance. The greatest 

value of the polarization resistance is obtained for a concentration of 0.5 mM of 2-MBI 

with an inhibition rate of around 90%. 

Keywords:  CuZn alloy, Schiff base, Electrochemical, Tafel lines, Electrochemical 
impedance spectroscopy 
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Improvement of soil stability in road construction projects by ceramic waste and 

hydraulic binders 
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Abstract─ The construction of roads on soft ground is one of the most common 

problems in Algeria and in the world, But the natural durability of road construction 

can be improved by the process of soil stabilization using different types of stabilizers. 

On the other hand, the recycling and recovery of construction waste are now 

considered a solution of the future. 

The objective of this study is to add ceramic waste, and cement to improve soil 

parameters such as physical and mechanical properties, such as the Atterberg limits, 

dry density and bearing capacity measured by the California Bearing Ration (CBR). 

The correct design of the mixture is the important factor affecting the quality of 

stabilized soils. The effects of different proportions of ceramic and cement waste on 

the geotechnical properties of modified soils have been studied experimentally. 

The results provided evidence that the plasticity index was between 6% and 15%, the 

dry density reached 1.99, g/cm3. The CBR increased with increasing the amount of 

waste of ceramics, moreover the CBR with 4% cement to the soil gave the higher 

values about 129%. Finally, soil stabilized with ceramic waste, and cement can be 

effective in road construction. 

Keywords: Soil, stabilization, Ceramic waste 
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Theoretical Study of HgMnTe Ternary Allow  

Yazid Harrache1 and Nadir Bouarissa1 
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Abstract─ Despite the importance of the Hg1-xMnxTe ternary allows, a little data has 

been reported regarding their fundamental properties. In the present work and using 

a first principal calculations, the structural, electronic and magnetic properties of the 

ternary Hg1-xMnxTe are studied [1]. Also, the chemical trends of this semiconductor 

allow are examined and discussed.   

Keywords: ab−initio, Chemical Composition, Spin 
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Influence of Gap Distance on Plasma Characteristics in Ne-Xe-

HCl Gas Mixture  
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Abstract ─ The excimer molecules are characterized by a dissociative fundamental 

level or weakly bound. These excimers de-excite by emitting a photon with energy of 

a few eV. An important class of exciplex molecules consists of rare gas halides (RgH) 

such as the monochloride of xenon (XeCl), whose the laser wavelength at 308 nm. 

The aim of this work is to study numerically the effect of interelectrode distance on 

the Ne-Xe-HCl discharge behavior in the two cases: homogeneous and non-uniform 

due to preionization heterogeneity and amplified by chemical kinetics of the laser 

medium [1]. The study is carried using a fluid description of the discharge, in which 

the plasma is represented by one or more resistances in parallel [2, 3]. The chemical 

kinetics scheme is the same than that of Ref. [4]. 

Keywords: Excimer Molecule, Chemical Kinetics, Discharge Gap 
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 Abstract ─ The durability of reinforced concrete structures has become a major 
concern for all stages of construction. Service life is largely related to the durability 
of the material being used, hence concrete is considered more durable if it resists to 
several aggressions such as the penetration of chemical agents. Unlike mechanical 
actions, environmental actions are not reversible and accumulate dangerous 
components in concrete such as chloride ions. Corrosion of reinforcement is one of 
the main determining phenomena for the life of the structure. 
In this article the influence of different mediums of service life of reinforced concrete 
has been studied. Concrete elements degradation under a combined effect of hygro-
thermal cycle and bending loading effect have been tested. Prismatic concrete 
specimens (7⨯7⨯ 28 cm3) were used in three different environments where the test 
bodies are partially immersed. The three different environments are mentioned 
below:  
Medium 1: A reference medium (Free air) 
Medium2: A solution containing 40g/l Nacl chlorides  
Medium3: Tap water  
The experimental analysis of reinforced concrete elements degradation consist of 
mechanical and hygro-thermal solicitation (Immersion in water for 24 hours , Dried 
in free air for 24 hours and 12 hours at  60 ° C.  To assess the risk of corrosion the 
Non –Destructive test “CANIN+” has been used with bending loading.This degradation 
was confirmed by a reduction in the corrosion potential in the environment (40g/ L 
Nacl) (Medium 2) comparing to the reference environment. The aggressiveness is 
also confirmed with the third medium. However,the presence of chlorine ions around 
the frame (Medium 2) compromises the stability of the passive film and accelerates 
the corrosion reaction.According to the ASTM C-876-91, the potential values of the 
corrosion Ep are less than -350 mV which correspond to a corrosion activity 
probability of 50 to 90%. 
 
Keywords: Potential corrosion, Reinforced Concrete, Hygro-thermal, Non-Destructive 

Test.  
hassaninacera1@gmail.com   

nacera.hassani@ummto.com  
 

 

 

mailto:hassaninacera1@gmail.com
mailto:nacera.hassani@ummto.com


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
212 

 

DOCID 337746 
 

Phytochemical screening and antioxidant activity of an Algerian 
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Abstract─ Medicinal and aromatic plants are a very important source for several 

bioactive compounds, which is why researchers are still striving to develop 

alternative medicine to treat different diseases.  The Ephedraceae is one of the widely 

distributed plant families in the world. This family species contain in particular 

alkaloids, which have a biological importance, and also contain other chemical 

compounds such as; kynurenates, citric, oxalic and malic acids, saponins,…etc. In 

addition, volatile compounds are also present in the different genera of this family 

(Ibragic and Sofić, 2015). The aim of our work was the phytochemical study, a 

preliminary phytochemical screening and the evaluation of the antioxidant activity by 

the method of free radicals DPPH of an endemic medicinal and aromatic plant which 

was harvested from the Algerian Sahara, and which belongs to the family of the 

Ephedraceae.  

We started our study by a maceration of the aerial parts of our species in a hydro-

alcoholic mixture (Ethanol/Water, 70:30, v/v) using ultrasound. After filtration and 

concentration in the rot vapor, 2.78 g of crude extract were obtained. A phytochemical 

screening was carried out on the crude extract, and the results revealed the presence 

of several chemical groups such as; polyphenols, flavonoids, alkaloids and 

glycosides. The result of antioxidant test by DPPH showed a strong activity of the 

crude extract compared to that of the standard ascorbic acid (IC50 = 0.1915 and 0.127 

mg / ml, respectively). 

Keywords: Ultrasound, Ephedraceae, Phytochemical screening, antioxidant activity, 

DPPH 
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precipitation method  
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 Abstract─ In this work, the magnesium ferrite (MgFe2O4) and cerium-doped MgFe2O4 

were synthesized by a rapid and inexpensive co-precipitation method for 

photocatalytic degradation of dyes. The photocatalytic activity under visible light 

irradiation was studied to identify cerium influence. The structure, morphology and 

magnetic performance of prepared nanoparticles were analyzed by X-ray Powder 

Diffraction (XRD), Fourier Transform Infrared Spectroscopy (FT-IR), Scanning 

Electron Microscopy (SEM-EDAX) and Vibrating Sample Magnetometer (VSM). The 

photocatalytic activity of synthesized nano-ferrite particles for the dye removal was 

carried out by UV-Visible Spectrometer.  

Keywords: Co-precipitation; Cerium-doped magnesium ferrite; Magnesium ferrite; 

Photocatalytic activity; Visible light. 
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C3H8-air flame characteristics  
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Abstract─ The thermal effect of the dilution ratio of CO2 on the characteristic of 

premixed C3H8-air turbulent flame in swirled burner at atmospheric pressure are 

studied in this paper. This work focused in the pollutant emissions (NOx, CO) and 

flame stability. The K-ε model was adopted as a turbulent closure in this simulation. 

The interaction scheme of turbulence-chemistry was modeled using the finite rate-

eddy dissipation model (FR/EDM) with three-step reaction mechanism. The study is 

conducted with the following mass fractions of the carbon dioxide XCO2 = 4%,8% and 

16%, two swirl number Sn = 0.6 and 1.05 and two equivalence ratios Φ= 0.8 and 1. The 

concentration of pollutant emissions and flame shape modifications are depending on 

these variables. Results show that the carbon dioxide addition has a strong effect on 

the flame properties. significantly it decreases the flame temperature, leading to a 

drastic reduction in NOx and CO mass fractions and it makes the flame more 

perturbed.  

Keywords: CO2 dilution, pollutant emissions, swirling flame, turbulent premixed 

flame. 
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Abstract─ The purpose of this study is to compare the effectiveness of a natural and 

/ or modified kaolin to adsorb plomb-containing aqueous effluents. Adsorbent used 

in the present study is a kaolin of hydrothermal origin. The modified kaolin has been 

prepared by insertion of a cationic surfactant BDDAB in interlayer space of this clay. 

The modification method is generally performed by the cation exchange reaction in 

the liquid state. The specific surface areas determined by nitrogen adsorption at 77 K 

for the two samples of kaolin (natural and modified) are succinctly 52.5 and 70.2 m2/g. 

Scanning electron microscopy has shown that the used clay is in tubular form. The 

treatment of natural kaolin by the intercalation of cationic surfactant increased its 

specific surface Therefore its power sorptif increased which was found by a 

comparative study of adsorption of plomb on natural kaolin and / or modified.  

Keywords: Adsorption; Modified Kaolinite, Plomb, Isotherm, Surfactant 

 

 

hezil_n@yahoo.fr  

 

 

 

 

 

 

 

 

 

mailto:hezil_n@yahoo.fr


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
216 

 

DOCID 338180 

 

Estimate of the Hydrophilicity and Characterization of Oxidized Alumina 

powder  

 

Hezil Naouel1,2,*, Fellah Mamoun3,4  

 

1The Laboratory of Engineering and Advanced Materials Science, Khenchela University, Algeria.  

2 Matter Sciences Department, Abbes Laghrour Khenchela University, Algeria.  

3Tribology & Materials group, laboratory of foundry, Annaba University, Algeria.  

4Mechanical Engineering Department, Abbes Laghrour Khenchela University, Algeria.  

 

Abstract─ The hydrophilic surface area of alumina powder (Al2O3) oxidized at 

different temperatures was examined on the base of adsorption of water vapor at 

25°C. In the order to study the influence of thermal oxidation upon Hydrophilic 

character of the surface, the different samples of Al2O3 were previously 

characterized: granulometry, MES and adsorption of N2 gas. MES results showed that 

after heat treatment the morphology of the grains of alumina remained the same. The 

hydrophilic surface of the oxidized alumina powder at 250 ° C increases for the 

oxidized powder at 900 ° C.  

Keywords: hydrophilicity; Alumina; heat treatment; characterization. 
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Abstract─ FGM (Ceramic/Metal) tubular structures subjected to internal pressures 

have a wide application in various fields. These bodies can undergo significant 

deformations where the cracking domain can easily appear, which subsequently 

leads to significant damage or destruction.  The main objective of our work is to use 

the finite element method to analyze a cylindrical FGM (Ceramic/Metal) structure 

under internal pressure. The material properties graded in the direction of the radius 

(thickness) according to the power law have been introduced according to the 

integration points in the Abaqus code via the UMAT subroutine. The elastoplastic 

behavior is described by the flow theory represented by the equivalent Von Mises 

stress. The strain-hardening variable has been used to model the constitutive 

behavior of a FGM (Ceramic/Metal) tube in an algorithmic form. This algorithm is 

implemented in Abaqus / Standard to obtain the numerical solutions. The TTO model 

was used only to determine the elastic-plastic properties of the FGM. In the first part 

of our work, the radial, tangential and axial stresses as a function of thickness were 

evaluated. In the second part, these stresses were evaluated under the same 

conditions in the presence of a micro-cavity. The obtained results show clearly that 

these stresses are directly related not only to the thickness and properties of the FGM 

tube but also to the presence of the cavity. 

Keywords: FGM (Functional Graded Materials), UMAT (User Materials), TTO 

(Tamura-Tomota-Ozawa), Defect 
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Synthesis and magnetic properties of (Fe35-Ni65)5Co nanomaterials 

obtained by high-energy grinding  
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1Laboratory of Nanomaterials - corrosion and surface treatments, University Badji Mokhtar Annaba, 
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2 Laboratory of Inorganic materials chemistry, University Badji Mokhtar Annaba, Algeria  

  

Abstract─ Mechanical alloying (MA) has achieved a widespread application in several 

research fields as a tool for producing stable or metastable materials including 

extended solid-solutions, amorphous and/or nano crystalline alloys, intermetallics 

and composites.  

Several alloys based on iron and nickel have been studied such as invar and FeNi70 

characterized by their high coefficient of temperature which gives them a very 

significant variation in resistance.  

The synthesize of Fe-Ni-Co ternary alloys from pure elements by using the milling 

process, which was performed in a planetary ball mill (Fritsch P7) under argon 

atmosphere, led to the compound (Fe35Ni65)5Co.  

The obtained nanopowder was characterized by the various analysis techniques (DRX, 

MEB and VSM) in order to check the quality of the expected solid solution.  

X-ray diffraction analysis of the nanopowders shows the formation of a solid solution 

αfer CbC, the Rietveld refinement, of the diagrams shows the decrease in the size of 

the crystallites, as well as the increase in the rate of microdeformations with the 

increase of the Grinding time.  

The morphology study of the powder particles by scanning electron microscopy (SEM) 

shows a lamellar microstructure.  

A magnetization study, as a function of the applied magnetic field was carried out at 

ambient temperature, according to the hysteresis cycles, the curves show a closed 

character, linked to the soft magnetic characteristic of the powders.  

Keywords: alloy, solid solution, nanopowders, DRX, SEM and VSM. 
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 Synthesis and characterization of Gd-doped lanthanum barium 

perovskite manganite  
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Polat Altintas3  
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3 Department of Physics, Faculty of Arts and Sciences, AIB University, Bolu 14280.Turkey  

 
Abstract─ Perovskite manganites refer to a family of manganese compounds with a general 
formula (A3+1-yA’2+y)MnO3 (where A3+= La, Pr, Nd, … trivalent rare-earth ions and A’2+= Ca, 
Ba, Sr, … divalent alkaline-earth ions), which crystallize in the perovskite structure. The 
lanthanum-based manganite and related materials have created upsurge interest to the 
researchers for their fascinating electric and magnetic phenomena and their rich physics 
which depend on the material composition. The perovskite manganites have potential 
applications in the fields of resistive switching memories, magnetic sensors, micro solar cells 
and micro solid oxide fuel cells, magnetic storage media, spintronics devices and biomedical 
fields. In this work, a systematic investigation has been carried out on La0.5Gd0.2Ba0.3MnO3 
perovskite, which was synthesized by conventional solid state reaction method using a 
mixture of stoichiometric amounts of high purity oxides and carbonates La2O3, Gd2O3, MnO2 
and BaCO3 as starting precursors. The obtained powder was first calcined at 900°C for 24 h 
to achieve the decarbonization. It was then ground and pressed into pellets of 13 mm diameter 
and sintered in air at 1000°C for 12 h, succeeded by intermediate grindings, pelletizing and 
sintering in air at 1200°C for 10 h and 1250 °C for 5h and cooling down at room temperature in 
the furnace. The X-ray patterns refinement results predict that the sample crystalizes in a 
single phase orthorhombic structure with an Imma space group. The calculated crystallite 
size by using the Scherrer’s equation was found to be 43.33 nm. Scanning Electron 
Microscopy (SEM) analysis reveals a granular character with smooth and densified structure 
image for LGBMO surface be a sign of the sample's good crystalline nature. Using the ImageJ 
software, the average grain size has been estimated to be around 1.25 μm. Energy Dispersive 
Spectroscopy (EDS) analysis confirmed the high purity of the sample indicating the presence 
of only the constituting elements, and showed that the concentration ratios of the different 
elements are close to the theoretical one; which confirms that the formula of the elaborated 
compound deduced from EDS is very nigh to the chemical formula La0.5Gd0.2Ba0.3MnO3. The 
recorded FTIR spectrum displayed two characteristic bands located around  380 and 600 
cm-1 which are attributed to the bending mode (modulation of Mn-O-Mn bond angle) and the 
stretching mode (modulation of Mn-O bond length). The appearance of these vibrating modes 
proves that our LGBMO compound possess the perovskite structure ABO3. The temperature 
dependent electrical resistivity is measured by standard four-probe method between 28 and 
300 K. The resistivity curve exhibits a ferromagnetic-metallic (FM) to paramagnetic-
insulating (PM) Transition around TMI =135K and an upturn below 50K. This is mainly explained 
in the frame of the double exchange and super-exchange theories.  
Keywords: Simple perovskite manganite powder, structural and microstructural properties, 
electrical resistivity 
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Abstract─ Wire flame spray is a cost-effective process to apply wear and corrosion 

resistant coatings. The aim of this study was to investigate the effect of flame 

stoichiometry on microstructural, mechanical, tribological and electrochemical 

properties of Ni based alloy coatings. Microstructural, mechanical, tribological and 

electrochemical properties were assessed for two wire flame coating systems: (1) 

NiWCrBSiFeC applied on a E335 mild steel substrate using standard flame spraying 

technic and (2) the same NiWCrBSiFeC coatings was sprayed using oxidizing flame 

spraying technic. Samples were analyzed by XRD, EDS, and SEM. The surface 

hardness of the coating systems was determined by microhardness testing using a 

Vickers tester. Tribological properties were assessed using a tribometer type TE 91 in 

a "pan-disk" configuration. Electrochemical polarization tests were assessed to 

evaluate corrosion resistance in 3.5 wt.% NaCl solution of the coatings and were 

comparatively studied. The originality of this work lies in the finding that, losses and 

wear coefficients of the coatings decrease as the load increases. Another novel 

finding is the beneficial effect of the current coatings on the improvement of corrosion 

resistance.  

Keywords: NiWCrBSi alloy, wire flame spray coating, microstructure, wear 

resistance, corrosion. 

idirabdelhakgm@gmail.com  

 

 

 

 

 

mailto:idirabdelhakgm@gmail.com


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
221 

 

DOCID 322971 
 

Reduction of Cr(VI) to Cr(III) from Photovoltaic Waste-Water 

Dalila Ikermoud1,*, Nadjib  Drouiche1, Sallah Aoudj2 

1Centre de Recherche en Technologie des Semi-conducteurs pour l'Energétique (CRTSE), N°2, Bd Frantz 

FANON, B.P. 140, Algers, Algeria 
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Abstract ─ The objective of this study is the use of two photocatalysts based on metal 

oxides which are: titanium dioxide (TiO2) and zinc oxide (ZnO) to treat waste-water by 

reducing hexavalent chromium Cr(VI) which is a photovoltaic industry pollutant to 

trivalent chromium Cr(III) in the UV field. The effects of various parameters such as 

pH, the amount of the catalyst, the concentration of the pollutant and the hydrogen 

peroxide (H2O2) are discussed. As a final test, we used sunlight instead of the UV lamp. 

It was found that the catalytic process exhibited the highest photocatalytic activity 

using TiO2 anatase than ZnO under the same operating conditions, so the reduction 

rates are higher with titanium oxide than with zinc oxide. For TiO2 the optimum dose 

of the photocatalyst is 0.5 mg L− 1 at pH 1, the concentration of Cr(VI) 1.0 mg L− 1 and  

the rate of the H2O2 is 0.15% (V/V). For ZnO the optimum dose of the photocatalyst is 

0.8 mg L− 1 at pH 4, the concentration of Cr(VI) 1.0 mg L− 1. The comparison of the 

process under the optimal conditions of UV light and sunlight the removal rates in 

case of titanium oxide are 52,51% and 9,63% respectively, in case of zinc oxide are 

26,51% and 2,10%. 

Keywords: waste-water treatment, photocatalysis, hexavalent chromium.  
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Abstract ─ Steel has become an important material in the industry due to the 

multitude of possible applications. The major interest of steels lies in their 

fundamental mechanical properties such as resistance to elastic deformation, 

hardness and shock resistance, and, on the other hand, the improvement of these 

characteristics by heat treatments.  

In this part, we conducted experiments on two types of steels Z200C12 and 35CrNi6. 

The approach that we adopted on these steels consisted in first studying the effect of 

various heat treatments.  

35NiCr6 steel: hardening heat treatments in three different baths (ice water, ordinary 

water and oil) at a temperature of 850 ° C were carried out with a holding time of 20 

minutes followed by tempering at different temperatures 250 ° C, 400 ° C and 550 ° C.  

Z200C12 steel: for this steel, oil quenching at different austenitizing temperatures 

from 900 ° C to 980 ° C with a 15 ° C pitch was performed.  

All samples were mechanically polished with grain sizes ranging from 280 to 2000. 

Hardness measurements were perfomed on the heat-treated samples.  

Keywords: Steel, heat treatments. austenitizing temperatures 
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Influence of Chromium and Carbon on the Kinetics of Diffusion of 

Nitrogen at Low Temperature 

 

Saif Eddine HAMDI 1, *, Lazhar TORCHANE 1 and Raid BOUTARFIF 1 
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Abstract ─ The objective of this work is to carry out gas phase nitriding treatments at 

a temperature of 520°C on FeCr, FeCCralloys and an industrial steel 32CrMoV5 with 

the aim of highlighting the influences, on the one hand the nitriding potentialKN, and 

on the other hand the chromium and carbon on the nitrogen diffusion kinetics as well 

as on the nature, morphology and thicknesses of the combination and diffusion layers. 

Results of various characterizations obtained by X-ray, electron microprobe, optical 

microscopy and microhardness show in particular,that the rate of diffusion of 

nitrogen in the diffusion layer is all the more slower the higher the chromium content. 

The presence of carbon in the alloy promotes the formation of ε -carbonitride at the 

surface and contributes to the formation of very dense networks of nitrides and / or 

carbonitrides at the grain boundaries which slow down the kinetics of nitrogen 

diffusion in the layer of diffusion. The X-images obtained for a high nitriding potential 

(KN= 9) highlight the presence of a two-phase (ε and Ɣ’) combination layer at the 

surface and a network of carbonitrides below the surface. However, we note the 

absence of this network of carbonitrides under the combination layer when the 

nitriding potential is low (KN= 1). 

 

Keywords: Gas nitriding, Diffusion kinetic, Nitriding potential, Layer configuration, 

Nitrides, Carbonitrides.  
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Abstract─ Bismuth sulfide (Bi2S3) is an important semiconductor material. Bi2S3 thin 

films have been deposited on X70 steel substrate through a cathodic 

electrodeposition at room temperature from aqueous solutions using Bi(NO3)3 as a 

bismuth source, Na2S2O3 as a sulphide source and ethylene diamine tetraacetic acid 

(EDTA) as a complexing agent . The preparation of the deposition bath was prepared 

by two protocols. Qualitative cyclic voltammetry experiments were used to determine 

the electrochemical deposition potentials. A reduction peak was determined to be -

1.5V. The structural properties of the films were characterized using Scanning 

Electron Microscopy (SEM), Energy dispersive X-Ray spectroscopy (EDX) and X-Ray 

Fluorescence spectroscopy (XRF).  

Keywords: Electrodeposition, Thin films, Semiconductors 
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Abstract ─ In this contribution a new spray-pyrolysis machine was adopted for un-

doped and Mo-doped Zinc oxide films were synthesis on glass substrates. The effect 

of Mo dopant concentration of 3,5, and 7 % on the structural, morphological and optical 

properties of Mo-doped ZnO films were invistageted. The XRD analysis exhibited 

hexagolal wurtzite stucture polycristaline in nature and no peaks corresponding to 

Zn, Mo or its oxides were apeared in the XRD pattern and from the EDX analysis shown 

precise Mo doping . Films are highly transparent in the visible region.  

Keywords: Spray pyrolysis, Mo-doped ZnO films, DRX analysis, and Optical 

transmittance 
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Graphene oxide (GO): synthesis, characterization and application to the 

retention of mercuric ionsin aqueous solutions 
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Abstract ─ This work is focused on the elimination of mercuric ions (Hg+2) by Gaphene 

Oxide (GO) which has been synthesized by modified Hummer’s method and 

characterized by X ray diffraction DRX; Fourier Transform infrared spectroscopy FTIR 

and Scanning electron microscopy SEM. 

This study has obliged us to highlight the effect of equilibrium time, effect of 

concentration of pollutants, effect of the amount of the adsorbent and the effect of 

adding salts. Thermodynamic study confirms that the adsorption process is 

exothermic and spontaneous process with a disorder between the two phases. 

The best extraction yield for this study is more than 75 %. 

Keywords: Graphene Oxide, mercuric ions,retention 

 

 

mohamed_msma@yahoo.fr  

 

 

 

 

 

 

 

 

 

 

 

mailto:mohamed_msma@yahoo.fr


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
227 

 

DOCID  338015 

 

 Application of Wood Sawdust Fibers as Reinforcement in Biocomposites 

Materials  

Sihem Kadem1*, Ratiba Irinislimane1,2, Naima Belhaneche1  

 

1Laboratoire des Sciences et Techniques de l’Environnement, Ecole Nationale Polytechnique, BP 182, 

El-Harrach, Alger, Algerie.  

2 Faculté de Sciences, Université M’Hamed Bougara, Siège (Ex-INIL) Boumerdès 35000, Algerie.  

  

Abstract ─The use of natural fibers as reinforcement in composite materials have 

increasingly attracted a number of researchers and manufacturers because of cost 

savings, good mechanical properties, and environmental issues. In this work a bio-

based composites were prepared by blinding modified sunflower oil as resin and 

natural fibers from wood sawdust as reinforcement. For this, sunflower oil (SFO) was 

chemically modified via epoxidation then acrylation reaction to obtain acrylated 

epoxidized sunflower oil resin (AESFO). The AESFO resin was copolymerised with 

styrene as co-monomer in the presence of boron trifluoride (BF3) as cationic initiator 

and cobalt octoate (Co) as catalyst. Experimenal conditions of this modification were 

optimised by varying both styrene, Co and BF3 wt %. The wood sawdust particles, 

obtained from carpentry and wood workiong processes were added as bio-

reinforcement after alkaline treatment of the surface with 5% NaOH solution. 

Biocomposites were prepared by blinding the synthesis resin with wood sawdust 

fibers at different ratios, and characterised in terms of mecanical properties, and 

scanning electron microscopy (SEM). The results shows a good interfacial adhesion 

was obtained with treated wood sawdust fibers and a significant mecanical properties 

improvements were also observed.  

Keywords : Composites, sunflower oil, wood sawdust, alkaline treatment. 
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Abstract─ The aim of this work is to develop a new biocomposites materials based 

on modified sunflower oil as a matrix. For this, the sunflower oil was chemically 

modified by epoxidation reaction to obtain epoxidized sunflower oil (ESFO) with an 

oxirane oxygen about 6–6.5% then acrylation reaction to obtain acrylated epoxidized 

sunflower oil (AESFO) with an oxirane oxygen about 1.8–2.2%. The AESFO resin was 

then copolymerized with styrene as co-monomer in the presence of boron trifluoride 

(BF3) as cationic initiator and cobalt octoate (Co) as catalyst. Experimental conditions 

of this modification were optimized by varying styrene, Co and BF3 wt%. The styrene 

was varied from 30, 40 to 50 wt% while the catalyst (Co) was varied from 0, 0.01, 0.02 

to 0.03 wt%. Two different percents of BF3 were considered 0.5 and 1 wt%. The 

prepared samples were evaluated according to their appearance and then 

characterized in terms of tensile properties (stress at break, Young’s modulus and 

elongation at break) to determine the best ratio of AESFO/styrene/BF3/Co. Alfa fibers 

(Stipa tenacissima), used as bio-reinforcement were treated with a 5% NaOH solution 

and characterized by Fourier transform infrared (FTIR) spectroscopy, scanning 

electron microscopy (SEM). Biocomposites were prepared by using untreated and 

treated Alfa fibers at a ratio of 5 wt% and characterized in terms of tensile properties 

and morphology by SEM. The best results were obtained with treated Alfa fibers. Then, 

the ratio of fibers was varied (5, 7.5 and 10 wt%),the tensile and thermal properties of 

the biocomposites were characterized. The results showed that the best results were 

obtained with the ratio of 7.5 wt%.  

Keywords: Biocomposites, sunflower oil, matrix, epoxidation, acrylation, 
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Résumé ─ Cette étude est une contribution dans l’élaboration de matériaux 

permettant d’accéder à une large variété de catalyseurs. La solution solide de type 

ferrite spinelle Cu1-xZnxFe2O4 a été synthétisée par deux méthodes « céramique » et 

« sol-gel ». Les produits obtenus ont été caractérisés par diffraction X et 

spectroscopie infrarouge. Les composés correspondant respectivement aux 

différentes valeurs de x sont tous des phases spinelles pures (paramètres de maille 

affinés). Ils ont été appliqués en tant que catalyseurs dans la dégradation du colorant 

azoïque « bleu de trypan », connu aussi sous le nom de « bleu diamine » ou « bleu 

Niagara ». Le taux maximal de dégradation atteint est de 98%. 

Mots clés : Céramique, Sol-gel, ferrite, solution solide, structure cristalline, catalyse, 

dégradation, colorant bleu trypan. 
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Abstract─ Using an abundant local raw materials quartz and dolomite, a tubular 

membrane supports have been elaborated using an extrusion technique. The obtained 

samples have been sintered at high temperatures:1300 °C, 1350°C, 1375°C and 1400°C 

for 1h. The microstructure has been characterized by X-ray diffraction (XRD), 

Scanning electron microscopy (SEM) and Mercury intrusion porosimetry (MIP). 

Porous proprieties including: porosity, average pore size and pore size distribution 

were investigated and presence of possible phases and microstructure defects has 

been inspected. As fundamental propriety of membrane supports, water permeability 

has been studied by using a homemade apparatus. Using Darcy's law and Kozeny-

Carman model a relationship between water permeability, porosity, tortuosity and 

mean pore size have been established. A relationship of tortuosity versus porosity 

has been used to obtain theoretical results confirming the experimental results. 

Especially the permeability values had a clear relationship upon the porosity, the 

mean pore radius and a geometric factor. The last one has been optimised to obtain 

a best fit of the experimental results.  

Keywords: Membrane Supports ; Average Pore Size ; Porosity ; Pore Size 

Distribution ; Tortuosity ; Permeability ; Darcy's Law ; Kozeny ; Carman Model. 
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Abstract ─ An electrochemical technique is employed for Cu2O deposition on copper 

substrate. The deposition potential is determined from the cyclic voltammetry, Cu2O 

red color films are homogeneous, uniform and well adhered. The characterization 

was done by X-ray diffraction (XRD), UV–Vis spectroscopy, and electrochemical 

impedance spectroscopy (EIS) and The Mott–Schottky characteristic shows straight 

line with a negative slope, due to p-type conductivity. A flat band potential of 0.42 

VSCE are obtained. The electrochemical impedance spectroscopy (EIS) spectra 

measured in the range (10-2 –105 Hz). As application, electrochemical detection and 

degradation of rhodamine B (RhB), a recalcitrant dye.  

Keywords: Cu2O Thin film; Electrochemical elaboration Electrochemical degradation 

Rhodamine 
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applications  
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Abstract─ Cupric oxide (CuO) is one of oldest known semiconductor due to these 

unique features such as low cost, non-toxicity and the abundant availability of copper 

in nature. CuO thin films were deposited by spray pyrolysis technique on glass 

substrates heated to 300°C. The effect of films thickness on the structural, optical and 

electrical characteristics have been investigated. X-ray diffraction patterns show that 

the films are polycrystalline and monoclinic in structure. The optical band gaps (1.45 

to 1.76eV) are also determined from the optical transmission spectra. The obtained 

results, also, indicate that the thickness increasing (longer periods of deposition time) 

have permitted the improvement of electrical characteristics of our films (decrease 

of the resistivity).  

Keywords: Copper Oxide, Thin films, Structural properties, Optical properties, 

Electrical properties. 
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Abstract ─ In this work a pure and well-crystallized kenyaite material was 

synthesized by hydrothermal method. It is then used to prepare silver-exchanged 

kenyaite materials active against pathogen bacteria strain by an ion exchange 

method. All the solids obtained were characterized by X ray diffraction (DRX), Infrared 

FTIR spectroscopy, Scanning electron microscopy (SEM), Thermogravimetric (TGA), 

Energy-dispersive X-ray spectroscopy (EDX), diffuse reflectance ultraviolet (DRUV) 

analysis and X-ray photoelectron spectroscopy (XPS). Based on XRD results the 

structures of Kenyaite with different silver ratios are preserved after ion exchange 

The XPS and DRUV analysis confirm that silver is loaded in both Ag+ and Ag° states. 

The SPR analysis indicate the presence of absorption band characteristics of silver 

nanoparticles (Ag-NPs) between 390 nm and 500 nm. Furthermore, the intensity of 

this band increases as the silver content in Kenyaite increases.  

Keywords: Na-kenyaite; silver nanoparticles; ion exchange. 
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 Synthesis and characterization of poly(ester-amide) based on ε-

caprolactone and ε-caprolactam  
 

Kedjer Nedjla 1*, Belarbi Lahcene 1  
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Abstract─ Among the degradable/biodegradable polymers discovered over the last 

forty years, The poly(ester-amides)s is stable biocompatible polymer materials which 

have emerged as the most promising and are today widely used as degradable 

devices in surgery and pharmacology . The combination of the thermal and 

mechanical properties of polyamides with the biocompatibility and biodegradability of 

polyesters affords biomaterials of great interest especially for tissue engineering and 

drug delivery.  

Thus, our scientific interest is to synthesize new biodegradable polymers; poly(ester-

amide)s, from the ε-caprolactone, ε-caprolactam and chain extender for producing 

high molecular weight polymer, and to achieve good thermal and mechanical 

properties. The effects of polymerization temperature and the amount of chain 

extender, bisoxazoline, on the synthesis of poly(ε-Caprolactam-Co-ε-Caprolactone) 

were studied. The highest molecular weights were achieved with the molar ratio of 

oxazoline/carboxyl end groups being 1.2/1.0 at 200 °C.  

Keywords: polycaprolactone, polycaprolactam, copolyesteramides, biodegradation,. 
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Studies and Biological Activities.  
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Abstract─ The fight against bacteria is a necessity for the protection of human health. 

For these reasons the synthesis of new chemical compounds with antimicrobial and 

antioxidant activities has become an important field of research to prevent and treat 

these diseases.  

In this work novel Pd(II) complex with iminocoumarin ligand (Fig1.), was synthesized 

and characterized by analytical and spectral methods including UV-Vis, IR, H1NMR, 

C13NMR spectra and thermal studies (ATG/DTG and ATD). Ligand HL and it’s Palladium 

complex were also studied by density functional theory DFT. This method allowed us 

to optimize geometrical structure, to calculate geometrical parameters and to explain 

biological activities. A comparison between theoretical and experimental spectra 

were undertaken in order to confirm the results obtained.  

Finally antioxidant and antimicrobial activities were evaluated for the synthesized 

compounds. The results obtained shown that the antimicrobial and antioxidant 

activities of the Pd(II) complex is better than that of the ligand, this confirms that the 

biological activities is reinforced by the complexation.  

 

 

Figure 1.  Structure of ligand 

 

 

 

Keywords: Metal, synthesis, characterization, thermal studies, Biological activities, 

DFT.  
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Pomegranate Peels: Characterisation and Application.  
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Abstract─ This study examines the adsorption potential of two vegetal materials, 

namely locust bean pods and pomegranate peels. Different materials have been 

prepared by thermal and chemical modifications. Two activated carbons from the 

thermal modification, and six biosorbents prepared by impregnation in solutions of 

three chemical compounds of different concentrations (Xanthan, SDS and Twee20). 

These materials have been tested to remove copper ions and iron. The adsorbents 

were characterized by particle size and by measurement of: solution pH, zero charge 

pH, electrical conductivity, surface tension, foaming tests, infrared spectroscopy , 

XRD and SEM analysis. We note that the two coals are alkaline; this is explained by 

the presence of a negative net charge on the surface of the solid. The biosorbent 

prepared from Pomegranate/Tween showed a remarkable high removal efficiency of 

copper ions. However, the locust bean activated carbon showed remarkable high 

removal efficiency of iron ions. The highest iron (II) adsorption capacity is 60 mg / g, 

at a temperature of 23 ° C and a contact time of 25 minutes. These results showed 

that copper ions could be removed by a chemically modified material avoiding the 

carbonization step that causes a high mass loss. This material can be proposed as a 

low cost biodegradable biosorbent for the elimination of cupper from liquid effluents.  

Keywords: Pomegranate, Locust Bean, Activated Carbon, Adsorption, Surfactant, 

Polymer. 
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Co2O(IQ)4(Benz)4  
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Abstract ─Coordination chemistry of transition metal complexes with more than one 

type of ligands and different proprieties is of special interest [1]. These types of 

complexes have an important role in bioinorganic chemistry as an anticancer agent 

[2], anti-inflammatory [3]. They are very important in catalysis [4], in photochemistry 

[5] and in biological systems [6].  

New binuclear cobalt complex have been synthesized. The complex was structurally 

characterized by single-crystal X-ray diffraction, TG-DTA, UV-Visible, FT-IR analysis. 

The single crystal X-Ray diffraction shows the homo-di-nuclear species that are 

bridged by oxygen atom and two carboxylate function of the benzoate ligands. By 

symmetry, each cobalt is coordinated with one benzoate and two isoquinoline ligands 

in a distorted square-bipyramidal environment formed by two nitrogen atoms of the 

isoquinolines and two oxygen atoms (bridged and bidentate), while the both apical 

positions are occupied by oxygen atoms mono and bidentate benzoate. The theatrical 

study is in good agree with the experimental results.  

Keywords: Cobalt complex, isoquinoline/benzoate ligands, Geometry optimization  
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Abstract─ Quantitative Structure Activity Relationship (QSAR) models are expected 

to play an important role in the pharmaceutical sciences. The main aim of the present 

work was the development of a QSAR model using a feed-forward neural network 

(FFNN) for the prediction of fraction bound to plasma proteins (fb) of a series of 277 

drugs. Different kinds of descriptors (1666 in total) were generated from the drug 

structures. A feature selection procedure was advanced for variable selection and 

has provided ten descriptors. Then three layers FFNN (10 neurons in the input layer, 

1 hidden layer, and 1 neuron in the output layer) was constructed and optimized for 

the prediction of fb. The values of RMSE (Root Mean Squared Error) for the calculated 

fb of training, test, and prediction sets are 0.11, 0.12, and 0.16, respectively. Comparison 

between these values and other statistical values reveal the superiority of the 

neuronal model over MLR (Multi-Linear Regression).  

Keywords: Modélisation, RNA, MLR, QSAR, fb, Descriptors, pharmacokinetics. 
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Abstract─Porous ceramics of good quality cost a lot in the world market, which has 

limited their use in developing countries. This is why this work was mainly devoted 

to prepare low-cost and good quality ceramics, using quartz sand (SiO2) and calcite 

(CaCO3) available in abundance in Algeria. The choice of these raw materials is 

based on their natural abundance (low price).  

The preparation and characterization of porous tubular ceramic composite 

microfiltration membranes, using quartz sand and calcium carbonates, were 

reported. A ceramic support, sintered at 1425 °C, within an average pore size of about 

12 μm, a porosity of about 47% and a compression strength around 40 MPa, was 

prepared. Zirconia microfiltration active top layer was added on the support by a slip 

casting from clay powder suspensions. The performance of the microfiltration 

ceramic membrane was determined for evaluating both the water permeability and 

rejection. This proved the potentiality of the membrane produced in the microfiltration 

field. Moreover, the good adhesion, between the support and the active microfiltration 

layer membranes, was also proved. A correlation between microstructures of used 

powders and physicochemical properties was discussed.  

Keywords: Quartz sand, calcite, membrane, support. 
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Abstract─ A one-pot three-component synthesis of dihydropyrimidinones (DHPMs) 

via Biginelli reaction was studied at 100 °C using benzaldehyde, ethyl acetoacetate 

and urea as reactants in heterogeneous medium in the presence of supported Cu (30 

wt%) on alumina (Al2O3), silica SiO2 and magnesium oxide (MgO) in the presence of 

ethanol as solvent. The tested Cu based catalysts were synthesized using sol-gel (SG) 

method. The structural and textural properties of the prepared catalysts were 

investigated by X-ray diffraction (XRD), Fourier Transform Infrared (FT-IR), scanning 

electron microscopy (SEM) coupled to Energy Dispersive X-ray (EDX) and nitrogen 

adsorption (BET) analysis. The effect of the support nature on the DHPM yields was 

examined. The physico-chemical characterizations revealed the formation of CuO 

phase regardless of the nature of support while the highest specific surface area was 

obtained in the case of SiO2 oxide (Cu-SiO2 SG sample). The highest DHPM yield (87%) 

was obtained in the presence of Cu-SiO2 catalyst, prepared by the sol gel method, 

with a reaction time of 8h.  

Keywords: Heterogeneous catalysis; Biginelli reaction; Green chemistry; CuO; SiO2 
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Abstract ─ Our work is based on the CASTEP code which uses the pseudo-potential 

method, which is based on the density functional theory (DFT). The structural, 

electronic and optical properties of the LiInse2 material were calculated as a function 

of the pressure. The pressure was varied between 0 and 7GPa. The exchange and 

correlation potential are described in the framework of the generalized gradient 

approximation GGA-PBE. The type of pseudo-potential used is at Vender bit’s 

conserved standards which uses a large number of plane waves to increase the 

precision in the calculations. Thus, we determined the lattice constants, electronic 

properties (band structures and density of states) and optical (dielectric coefficient 

and refractive index, absorption coefficient. Our results show no phase change. even 

all the values obtained (lattice parameters, band structures, density of electronic 

states, absorption, reflectivity, etc.) vary slightly. 

 

Keywords:ab initio calculation; DFT; Electronic and optical properties, Pressure, 

LiInse2 
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Abstract ─ Our work is based on the CASTEP code which uses the pseudo-potential 

method, based on the density functional theory (DFT). The values of the compression 

module B (bulk modulus) were calculated for the following two-dimensional 

materials: graphene, silicene, germanene and stanine. The generalized gradient 

approximation (GGA) was used. The exchange and correlation potential is described 

as part of the GGA-PBE generalized gradient approximation. The type of pseudo-

potential used is preserved standards of Venderbit which uses a large number of 

plane waves to increase the accuracy in the calculations. Thus the values of B, B’ ,V0 

, E0 were determined, the results obtained are in good agreement with the 

experimental results of other researchers. 

Keywords: graphene, silicene, germanene, stanin , DFT 
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Abstract─In this study, we contributed to energy recovery by producing bioethanol 

from washingtonia fruits. The production of bioethanol is ensuring by anaerobic 

digestion in the presence of the yeast Saccharomyces cerevisiae. The bioethanol 

production process was carried out in four (4) stages: pretreatment of the biomass, 

preparation of the must, alcoholic fermentation and distillation. The physico-chemical 

properties of the used substrate and produced bioethanol were determined. The aim 

of this study is to optimize the initial mass of the substrate (100, 150, 200, 250 and 300 

g/L). During fermentation, we followed the pH, density, alcoholic degrees and the 

refractive index of the produced bioethanol. The results show that the value of 100 g 

/ 0.8 L for the mass of the substrate gave a bioethanol with good quality for this the 

latter is taken as the optimum value of the mass of the substrate. Under these optimal 

conditions, the bioethanol produced has an alcoholic strength of 96° and a refractive 

index of 1.361. The analysis by Fourier transform infrared spectroscopy (FTIR) have 

confirmed the good quality of the produced bioethanol, as well as the results showed 

that the bioethanol produced has a lower heat capacity of 24346.36 kJ/kg. The results 

of this study show that Washingtonia fruits have great potential for the production of 

ethanol and the produced bioethanol could be advantageously as a biofuel.  

Keywords: Bioethanol, anaerobic digestion, washingtonia fruits. 
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Abstract ─ In this work, we report an efficient and green method for 

dihydropirimidinone (DHPMs) synthesis according to Biginelli condensation protocol 

catalyzed for the first time by HxMyPMo12O40 (M=Fe, Mn or Cu) Keggin 

polyoxometallates (POMs) solids in free solvent conditions.  

The POMs catalysts were synthetized by cationic exchange method, then, 

characterized by FTIR, XRD and TG analysis. The Biginelli cyclocondensation 

conditions were optimized. The effect of several reaction parameters over DHPMs 

yield were studied as: temperature and reaction time, reagents report, composition 

and weight of catalyst, reduction and hydration level of the POM….. 

Very interesting results were obtained in mild and green conditions compared to the 

conventional method, high DHPMs yield, short reaction time, no solvent and lower 

energy costs. 

Keywords: Green chemistry, DHPM, Biginelli, polyoxometallates 
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Abstract- The chemical modification that leads, as needed, to a wide variety of 

polymers, among which multifunctional polymers, is an important area of research 

because of the multiple applications, in various fields: pharmaceuticals; medicine… 

and in the field of nanotechnology, they are used to manufacture nanocomposites. In 

order to determine the site of reactivity of the polymer synthesizer in this case poly 

(4-chloromethylstyrene)-b-poly(ethylene oxide), quantum chemistry calculation 

methods which allow us to give a good prediction and a good description of the 

electronic properties. The ab-initio calculations from the Hartree Fock method (and 

post Hartree Fock) and the functional theory of DFT density were selected. The 

determination of a model structure for the multifunctional polymer was carried out 

by DFT modelling. The IR, RMN 1H and RMN 13C vibration spectra were performed. 

After studying the spectra of the theoretical part it is concluded that a satisfactory 

agreement with the experimental spectra has been obtained. The DFT method is the 

best theoretical method that correctly reproduces the experimental results of the 

synthesized amphiphile copolymer.  

Keywords: nanocomposites, DFT, amphiphilic polymer. 
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Abstract─ The increasing use of composite materials creates problems in terms of 

waste management. We are therefore moving more and more towards the use of 

biodegradable products, either by using biodegradable polymers, or by incorporating 

biodegradable fibers in polymeric materials. 

This work presents the development and  characterization of a composite 

material fabricated from both renewable resources and biodegradable materials: 

flour of the prickly pear seed (FPPS) as reinforcement and  polylactic acid (PLA) 

as resin matrix. 

The different techniques of structural, mechanical characterization and water 

absorption effect allowed us to evaluate the properties of the elaborate composites. 

X-ray diffraction analysis has shown that the polymer is amorphous, this is confirmed 

by the absence of peaks in the 2Ө range [0-40 °]. The study of mechanical properties 

(in tensile) has shown that the modulus of elasticity gradually increases with the 

increase in the flour content. Finally, the water absorption study shows an increase 

in the water absorption rate with the incorporation of FPPS. 

Keywords:  polylactic acid (PLA), prickly pear seed (PPS), mechanical properties. 
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Abstract ── High-performances micromixers are widely used in various industrial 
applications. Mixing in the laminar regime and at low Reynolds numbers is of major 
importance in some processes. Implementing the physical phenomenon of chaotic 
advection to improve the mixing efficiency is a well-established technique, therefore, 
the secondary flows resulting from this technique are very intense and act at the 
microscopic level on homogenization. This study aims to compare different 
configurations of passive micromixers. The four examined micromixers are 
successive: Two-Layer Crossing Channels Micromixer (TLCCM), Semicircular 
Serpentine Micromixer (SCSM-90), Curved micromixer with Grooves (CG), and C-
Shape micromixer. All micromixer geometries have the same hydraulic diameter and 
the equivalent unfolded length. The numerical simulations have been carried out at 
low generalized Reynolds numbers using the CFD Fluent code to solve the 3D 
momentum equations, continuity equation, and the species transport equation. The 
employed non-Newtonian shear-thinning fluids are the CMC solutions which are 
modeled by the power-law model with power-law index ranging from 0.73 to 1 and 
the generalized Reynolds number varies between 0.1 and 50. The mixing efficiency 
has been evaluated by calculating the mixing index (MI) based on the standard 
deviation of the mass fraction in different cross-sections. For perfect mixing, the 
mixing index is equal to 1. To examine the obtained results through the numerical 
simulations, the mass fraction distributions, the velocity vectors and profiles, and the 
pressure drops have been presented in different cross-sectional planes. The results 
show that the TLCCM micromixer has a high mixing index which exceeds 0.96 for all 
the generalized Reynolds number values and the considered power-law index, it also 
has a lower ratio of Po/MI compared to other studied micromixers.  
Keywords: CFD, Chaotic advection, TLCCM Micromixer, non-Newtonian fluids, Power-
law index, Mixing index. 
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Oum Keltoum Kribaa1, Saifi Ferielle1, Latif Souha, Benamor Loubna1  

 

1 Appleid Chemistry laboratory University Mohamed Khider. post office box 145 Biskra University 07000 

Biskra -  Algeria 

 

Abstract ── Hydroxyapatite is a bioactive biomaterial widely used for the repair and 

reconstruction of bone defects. This work focuses on the development and 

characterization of hydroxyapatite powders (natural and synthetic) and 

hydroxyapatite / polyethylene composites materials intended for use in the field of 

bone substitution. For this we proceeded to the production of hydroxyapatite by 

different processes. One synthesized by chemical precursors in the laboratory. The 

other is extracted from the bones of bovine and camels, then the grafting of a polymer 

(polyethylene) on the surface of hydroxyapatite. The characterization of the 

compositions obtained was carried out by different analysis techniques: (infrared; 

XRD). 

Keywords: Hydroxyapatite, Polyethylene, Composites 
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Fe/DWTS as effective heterogeneous Fenton catalyst for Reactive Blue 19 degradation 

Salima LAIB*1, Hynda REZZAZ-YAZID1, Zahra SADAOUI1 
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Sciences and Technology Houari Boumediene, BP 32. El Alia, Bab Ezzouar, 16111 Algiers, Algeria. 

 

Abstract─ The production of drinking water generates an increasing amount of sludge. 

His daily amount currently comprises about 3300 m3/day. Therefore, we paid 

considerable attention to the use of this waste material. This study aims to explore 

the modification of drinking water sludge for application as a heterogeneous Fenton 

catalyst. Herein, we report a facile modification method by impregnating the sludge 

with iron nitrate with different impregnation rate R (msludge/miron) and then calcined at 

300°C at different times calcination. The catalysts prepared are characterized by 

means ofenergy dispersive X-ray (EDX), surface area BET, and X-ray diffraction (XRD). 

The characterization results revealed that the iron is on the forms Fe3+. In addition, 

the BET study showed that the surface area of the drinking water treatment sludge 

increases with the Fe leading increase. The catalytic activity was investigated by 

reactive blue 19 (RB19) dye degradation in batch reactors. Anthraquinone reactive 

dyes are one of the major groups among reactive dyes other than azo compounds, 

are extensively used in the textile industry. The optimization study of the catalyst 

impregnation conditions was investigated by varying the Fe loading and the 

calcination time. The optimal removal (92% and 42% of reactive blue 19 and Total 

Organic Carbon (TOC)) was achieved for the impregnation rate R=1.8 and calcination 

time = 2 h under the following optimal operating conditions: [H2O2] = 19.6 mM, 

[catalyst]= 0.5g/L with an initial concentration of reactive blue 19 from 50 mg/L. 

Keywords: Drinking water treatment sludge; Iron impregnation; RB19 dye; Fenton 

heterogeneous. 
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Saâdane, Algiers, Algeria  

 

Résumé ─Les aérosols carbonés, comprenant le carbone organique (OC) et le 

carbone élémentaire (EC), sont omniprésents dans l'atmosphère et contribuent de 

manière significative à la matière particulaire, dans les deux fractions fine et 

grossière (PM2.5, PM10), et ils contribuent à la dégradation de la visibilité et le forçage 

climatique en raison de leur capacité à se disperser et absorber le rayonnement 

solaire. Les aérosols carbonés nuisent également à la santé humaine.  

Les résultats des campagnes de mesure menées au niveau d'une station de mesure 

installé dans un site côtier à Bousmail (Tipaza) montrent que les concentrations 

moyennes du carbone organique OC variaient entre 1,66 à 6,05 μg C/m3. Les 

concentrations moyennes du carbone élémentaire EC varieant entre 0,92 à 3,49 μg 

C/m3 et contribuaient à 7 % de la masse de PM2.5 à Bou-Ismail.  

Les rapports moyennes mensuelles OC/EC sont compris entre 3,17 et 7,82 ; les 

valeurs les plus élevées du rapport OC/EC ont été observés durant les mois d'été 

après une stabilité durant le reste du l'année.  

Pour les émissions des véhicules routiers le ratio OC/EC varient généralement de 1,5 

à 5 pour les véhicules légers et 0,3 à 1 pour les véhicules diesels et les véhicules 

lourds. Dans notre cas le ratio OC/EC = 5,1 indiquant que la source principale du 

carbone organique (OC) et carbone élémentaire (EC) à Bou-Ismail est gaz 

d'échappements des véhicules légers.  

Mots clés : Pollution, aérosols, matière particulaire, PM2.5, source. 
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Synthesis of New Biomaterials Granular Fe-GSMPM With Inert Binder: 

Application in Removal Of Cationic Dyes 
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Dahlab-Blida 1, BP 270, 09000 Blida (Algérie). 

 

Abstract ─ The pollution of water by industrial dyes has become inevitable, especially 

with the industrial and technological development that the planet knows. Several 

attempts have been made to minimize the harmful effect of these pollutants, but the 

use of Chemicals and biological product can produce by-products that may be more 

dangerous, hence the need for the use of natural materials to remove these dyes to 

preserve food and human health as well as natural resources water, soil, fauna and 

flora. A dye studied is Rhodamine B (RB), adsorption as a function of pH, initial 

concentration and size of granules was carried out on granular iron surfactant 

modified pillared montmorillonite noted (Fe-GSMPM). The characteristics of the 

adsorbent were determined by using X-ray diffraction, Fourier transform infrared 

spectrum, Friability and Disintegration tests. The kinetic study showed that sorption 

followed pseudo-first-order kinetics with a good correlation coefficient (R2 = 0.99). 

The maximum removal of Rhodamine B (RB) in the order of 57 % is obtained in the pH 

6 ranges. Adsorption in binary mixtures with Malachite Green (MG) as co-adsorbate 

was studied at different RB/MG molar ratios. The results obtained show that the 

sorption capacities decreased significantly compared to those obtained when the RB 

dye is used alone in single component systems. The isotherms are well described by 

the Freundlich model in single-component systems with high correlation coefficient. 

In binary mixing systems the results indicate that the Sheindorf-Rebhun-Sheintuch 

(SRS) model provides the best correlation of experimental data with higher 

competition coefficients. 

Keywords: Granulation, Adsorption, Binder.  
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Abstract─ Increased urbanization and industrialization lead to excessive release of 

wastes into the environment, such as textile industry dyes. In this study, we have used 

several techniques granulation for the preparation of new macro particles 

adsorbents from gluten and Bentonites. These powders converted into granule 

materials using compaction granulation were characterized by XRD, FT-IR, SEM, BET 

and surface energy measurements to outline the crystalline and morphology 

modifications. These new granules were obtained by using two roués with 1 cm of 

diameter spacing of 1 mm. In order to obtain maximum efficiency during dyes removal 

of the adsorption conditions (contact time, optimum amount of substrate and initial 

concentration) were optimized. These parameters were further used in the dynamic 

and kinetic modeling of the adsorption processes. All the obtained results are 

compared with those of the granules based on the commercial silicone.  

Keywords: Adsorption, Effluent textile dye, gluten. 
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Abstract─ In this work we have investigate the DFT calculations of the structural and 

lattice-dynamical properties of the ZnX (X =O, S, Se, Te) compounds in the zinc blend 

phase. The calculations are performed out using a plane-wave pseudopotential 

method within the density-functional theory with the help of ABINIT code. We have 

calculated the structural parameters; lattice constants, bulk modulus. For ZnO, ZnS, 

ZnSe and ZnTe, the minimum energy appears at a0 = 4.616 ˚ A, 5.392 ˚ A, 5.674 ˚A and 

6.226A˚ , respectively, they are more closer to the experimental value. The results for 

the phonon-dispersion curves of ZnX binary semiconductors in the zinc-blende 

structure are calculated along several high-symmetry lines together with the 

corresponding one-phonon DOS. The LO–TO splitting frequencies (in cm−1) at the 

zone-center (Γ point) are ZnO: LO= 517, TO= 367; ZnS: LO= 333, TO= 267; ZnSe: LO= 245, 

205; ZnTe: LO= 188, TO = 161. The computed values are in reasonable agreement with 

experimental data and other calculations. 

 

Keywords: The zinc-blende ZnX (X =O, S, Se, Te), DFT calculations, phonon-

dispersion curves . 
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Gold desorption from activated carbon using organic solvent  

LOUZ Mohamed1, NACEUR Mohamed Wahib2, ISSAADI Rachid3  

1Chemical engineering, University SAAD DAHLAB Blida 01, Blida, Algeria  

Abstract─ In the gold mining industry, there is always a gold residue entrapped into 
waste fine carbon which present a big challenge nowadays. The aim of this work is to 
develop a new method, using less energy and less reagents, to recover the gold by 
the use of an alkaline aqueous solution mixed with acetone at room temperature and 
standard atmospheric pressure. To this end, the desorption of gold from the waste 
carbon was processed by agitating the carbon on alkaline aqueous solution contain 
acetone (pH between 10 & 13). A parametric study was performed to illustrate the 
effect of Temperature, pH, particle size of carbon, initial concentration of gold, carbon 
concentration, Acetone concentration and agitation on the kinetics of desorption. The 
amount of desorbed gold was analyzed by atomic adsorption. The results reveal that 
the desorption rate exceeds 90% using 20% solution of acetone, at temperature 
between 30 and 40C°, a pH >12, and agitation >150t/min. In light of these results, the 
use of acetone could give a good alternative to the conventional desorption processes 
currently used, from the point of view of the cost of the operation and the efficiency.  
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Abstract─ The plant Moltkia ciliata belong to a family Boraginaceae, although this 
plant has been traditionally used for the treatment of various ailments still no 
systematic pharmacognostical, phytochemical and pharmacological work has ever 
been carried out on this potential plant. In the present study, we reported the 
evaluation of antioxidant properties using electrochemical and spectrophotometrical 
assays and determination of total bioactive compounds content of the ethyl acetate 
(EtOAc) and n-butanol (n-BuOH) extracts of Moltkia ciliata growing in Algeria. The 
results showed that EtOAc extract which had the highest level of bioactive 
compounds content, exhibited the most potent antioxidant capacity in each assays 
compared to the n-BuOH extract. Chromatographic and HPLC analysis of extract 
shows many compounds with different quantities. This study suggested that the 
differences of the potency of the antioxidant activity may be explained by the 
differences in the polyphenol and flavonoid levels. The study concludes this plant is a 
rich source of phenols and flavonoids, and also showed good in-vitro antioxidant 
activity by all methods. Thus, the plant M. ciliata can be explored as a potential source 
of natural antioxidant.  
 
Keywords: Moltkia ciliata, bioactive compounds, Antioxidant capacity, HPLC, TLC. 
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Abstract─ Two phases (R2 solid and R3 liquid) of butanol extracts from the plant Chrysanthemum 
fuscatum Desf (But-CFE) were obtained by maceration followed by liquid/liquid extraction by 
solvent polarity with a yield (3.47% and 4.22%). These fractions were also used to study their 
phytochemical screening and identification of polyphenols by planar chromatography (TLC and 
PC) and assay (The total content of polyphenols and flavonoids was estimated; fractions R2 and R3 

contain (39.57 and 47.40) and (5.52 and 23.3) mg/g of polyphenols and flavonoids respectively). 
Evaluating antioxidant activity using four methods (DPPH scavenging, phosphomolybdate assay, 
iron reduction (FRAP) and electrochemical superoxide scavenging), the results of the study 
showed a clear activity in the inhibition of free radicals and it was found that there is a relationship 
between the proportion of flavonoids and polyphenols in the extracts and this inhibition. The 
application of the antibacterial activity against three species of Gram-positive and negative 
bacteria also showed the effect of But-CTE (R2 and R3) on certain bacteria such as: Escherichia 
coli, Staphylococus aureus and Pseudomonas aeruginosa; the diameter of the inhibition zone 
varies from 8 to 17 mm.  
 

Keywords : Chrysanthemum fuscatum Desf; n-Butanol Extract; Polyphenol; Antioxidant; 

Antibacterial 
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Abstract─ Supercritical fluid extraction (SFE) has been demonstrated to be a valuable 

alternative green process since it requires less solvent and shorter extraction time 

and is capable of extracting the mainly labile compounds under mild conditions. CO2 

is especially useful as it is nontoxic, non-flammable and non-ozone depleting, and its 

solvating power can be easily manipulated by changes in pressure and temperature. 

With this technology it is possible to extract heat sensitive compounds and avoid any 

toxic residues in the product.  

The supercritical carbon dioxide extraction (SC-CO2) of Algerian Inula Viscosa leaves 

was studied. Several parameters influencing extraction process have been identified 

and studied, such as pressure (200, 300, 400 bar), temperature (35, 40, 50°C), flow 

rate (2, 4, 6 ml/min), particle size (ground and full leaves) and the solvent /solute 

ratio.  

The amount of extracted oil using supercritical fluids extraction was about 55-80 

mg/g of dry leaves, which was much noticeable. The experimental results showed 

that pressure has significant effect on the yield. This last increased as pressure was 

increased; however, temperature had a varying effect on the extraction yield. A higher 

extraction yield was obtained for ground leaves as compared to full leaves and a flow 

rate of 2 ml/min gave greater yield than 4 and 6 ml/min. Supercritical CO2 extraction 

of Inula Viscosa oil was modeled using three mathematical models: Sovova’s model 

gives the best fit with an average relative error less than 8%.  

Keywords: SC-CO2, Inula Viscosa, Sovova model 
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Abstract ─ The impedance spectroscopy technique was used to study the electrical 

properties of a series of Na2Zn1-xNixP2O7 phosphate glass samples (with, x = 0, 1, 2 and 

5 mol %). The measurements were carried out in the frequency range from 10-2 to 1 

MHz and in a temperature range between 273 and 473 K. The results showed that the 

conduction mechanism is reacted by Jonscher's law which is ensured by correlated 

barrier hop (CBH) activated thermally. 

 

Keywords: Phosphate glasses, Complex impedance spectroscopy, Nickel, 

Conductivity, Jonscher's  power  law, correlated barrier hop model 
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Abstract─ Glasses doped with transition metals ions are the subject of a great 

interest and have given rise to much research these recent years, due to their 

possible applications such as; lasers, photoconductive devices, magnetic materials, 

phosphors, Cathode materials for batteries, optical fiber communication devices, etc. 

These ions are also of great fundamental interest, as their properties derive from 

their interaction with the surrounding material. 

This work deals with the ionic conduction mechanism in Na2Zn(1-x)MxP2O7 (M: Co2+, Ni2+, 

and Cu2+) type phosphate glasses. A theoretical model is used in order to find the 

experimental results and to draw some parameters to which we can give a physical 

significance. The application of the DFT method obviously cannot lead to a quantitative 

evaluation of the considered energies. It does, however, make it possible to 

qualitatively find behaviors that can help distinguish the nature of the preponderant 

interactions that are established between the 

glassy network and the cation during the hop 

process. 

 

 

Fig. Evolution of the activation energy as a function of 

the radius, of the glassy system Na2Zn(1-x)MxP2O7 doped 

with transition metals, for the concentration x = 1 mo% 

mole brought to the treatment temperature TT = 373 K. 

 

 

 

 

Keywords: Phosphate glass, DFT, conductivity, transition metals, complex impedance 

spectroscopy 
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Abstract─ High quality single crystal Cu2Sn0.83Ge0.17S3 (CTGS) photovoltaic absorber 

material was grown by direct melting technique. Stoichiometric amounts of haigh 

purity Cu(6N), Ge(5N), Sn(5N), and S(5N) were loaded in a quartz ampoule. The 

ampoule was sealed unde a vacuum of to ~10-6 Torr. The ampoule was heated using 

carbolite furnace. The temperature of the furnace was raised from room temperature 

to 300 °C at the rate of 0.5 °C/min, kept at 300 °C for 8 h, then up to 700 °C at the rate 

of 0.5 °C/min and maintained at this temperature for 8h. From 700 °C to 1100 °C, the 

rate is 2 °C/min. The ampoule was kept at 1100 °C for 12 h to ensure homogenous 

crystallisation. It was cooled down up to 1000 °C at the rate of 0.5 °C/min and kept at 

this temperature for 6h, then up to 600 °C and 300 °C at the rates of 0.5 °C/min and 

0.8 °C/min, respectively. The furnace switched off to cool to room temperature in 

atmosphere. Structural and compositional analyses of the grown crystals were 

performed by X-ray diffraction (XRD) and energy dispersive spectroscopy (EDS). The 

grown crystals exhibited highly crystalline monoclinic structure with lattice 

parameters of a = 6.60 Å, b = 11.65 Å, c = 6.64 Å, and β = 109.45° as evidenced from XRD 

pattern. No other secondary phases were detected in the grown crystals. Hall Effect 

measurements showed p-type conductivity of the grown crystals and energy EDS 

along the crystal growth direction showed uniform and stoichiometric elemental 

distribution. Activation energies were estimated from the Arrhenius plot of the 

conductivity ln(σ) versus 1/T in the temperature range of 80–350 K and were 42 meV 

and 195 meV at low and high temperatures, respectively. Those energies were 

attributed to the copper vacancies (VCu) and to the antisite defect (SnCu), 

respectively.  

Keywords: CTGS, ingot, photovoltaic 
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Solar Cell With Various Buffer Layers Using SCAPS-1D Simulator  
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Abstract─ In this work, a comparative study by numerical simulation of the effects of 

buffer layers on the performance of thin films solar cells: ZnO:Al/ZnS/CTGS and 

ZnO:Al /SnS2/CTGS. Evolution of the photovoltaic parameters: open circuit voltage ( 

VOC), short-circuit current density (JSC), fill factor(FF) and efficiency (η) was studied 

as a function of hole concentration in CTGS absorber layer between 1015 cm-3 and 

1019 cm-3 using SCAPS-1D software. The results obtained show that for the first cell 

with ZnS buffer layer, the maximum efficiency obtained for doping concentration of 

1019 cm-3 is 13.57%. On the other hand, for the second cell studied, with SnS2 buffer 

layer, the maximum efficiency improved to 14.40%. This improvement is attributed to 

the discontinuities in the conduction and valence bands. Conduction band offset (CBM) 

at the interfaces CTGS/ZnS and TGS/SnS2 were found to be 0.1 eV and 0.238 eV, 

respectively, and valence band offset (VBM) of 2.482 eV and 1.462 eV, respectively. The 

large VMB in the first interface is due to the large band gap of ZnS (~ 3.3 eV) than of 

SnS2 (~ 2.28 eV), which reduces the number of carriers that are collected and caused 

the degradation on the performance of the solar cell.  

 

Keywords: CTGS, solar cell, SCAPS-1D 
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 Modification and characterization of halloysite clay  
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Département de Chimie, Université de Mostaganem, B.P. 981, R.P., Mostaganem 27000, Algeria.  

 

Abstract─ Algerian halloysite was intercalated in two step with organo-surfactants. 

In the first step the clay was modified by dimethyl sulfoxide (DMSO). The materials 

were characterized by different technique such as XRD, FTIR, ATG/ATD, and MET. In 

the second step the best solid intercalated by DMSO, was modified by different 

concentrations of Hexadecyltrimethylammonium bromide (HDTMA) and 

characterized with FTIR. The intercalated rate of DMSO was 95 %. (CH3)2SO interacts 

with the hydroxyl of the inner surface through the establishment of new hydrogen 

bonds with S=O groups. The release of DMSO from the halloysitic network takes place 

in two steps: partial removal at 195 °C followed by combustion of the remaining 

fraction at 277 °C. Transmission electron microscopy reveals nanotubes 

polydispersed in length and diameter. They have an external diameter of 30-100 nm 

and a lumen diameter of 10-20 nm.  

The characterization of material modified with HDTMA showed the involvement of the 

siloxane groups, SiOSi. The appearance of new bands, relative to the HDTMA 

molecule, the increase in their intensity as a function of the surfactant concentration, 

indicates that part of DMSO is replaced by HDTMA, in the interfoliaire space.  

Keywords: Halloysite; Modification; DMSO; HDTMA; FTIR.  
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 Green Adipic Acid synthesis over H3-2xMxPMo12O40 (M: Sn or Sb) catalysts 

via liquid phase oxidation of cyclohexanone  
 

Fatma Zohra Maiouf1,*, Abdenour Boumechhour 1, 2, Siham Benadji 1, Tassadit Mazari1,3,  

Leila Dermeche1, 3 and Chérifa Rabia 1  
 

1  Laboratoire de Chimie du Gaz Naturel, Faculté de Chimie, USTHB, BP32, El-Alia, 16111Bab-Ezzouar, 
Alger, Algérie.  
2 Centre de Recherche Scientifique et Technique en Analyses Physico-Chimiques, CRAPC, BP 384, Zone 
Industrielle Bou-Ismail RP 42004 Tipaza, Algérie.  
3  Département de Chimie, Facultés des Sciences, Université Mouloud Mammeri, Tizi-Ouzou, Algérie.  
 

Abstract─ Adipic Acid is the main intermediate reactant for the production of 
polyamide fibers and resins, specifically nylon (6,6-polyamide) [1].The most common 
industrial production of Adipic Acid is the oxidation of the 
cyclohexanol/cyclohexanone mixture over Cu–V–O catalyst,in the presence of nitric 
acid as oxidant. This process generates various sub-products such as N2O that is 
greenhouse gas and a major ozone layer destroyer[2]. Therefore, in liquid phase 
oxidation processes the use of hydrogen peroxide, as oxidant requires an acidic 
medium that comes generally from organic or mineral acids that have a harmful 
effect on the environment. To avoid these drawbacks, within the framework of the 
concept of green chemistry, it is interesting to use the phosphomolybdic 
polyoxometalates as catalysts. The POMs are eco-friendly materials and have the 
advantage of exhibiting both acidic and oxidizing properties.  
In this work, the catalytic properties of a series of Keggin type polyoxometalates of 
formlasH3-2xMxPM12O40 (M=Sb /Sn , X=0.25-1) in the synthesis of Adipic Acid from the 
oxidation of cyclohexanone, in the presence of hydrogen peroxide (30%) as oxidant 
under mild conditions (90°C) and in a solvent free, were investigated. H3-2xMxPM12O40 
heteropolysalts were prepared from H3PMo12O40 heteropolyanion, using the cationic 
exchange method, and are characterized by FT-IR, Raman, UV–Vis and DRX methods. 
The obtained results from various catalytic tests, have demonstrated the effect of the 
quantity of catalyst and that of substrate and of the presence of the transition metal 
on the catalytic behavior of the materials in the Adipic Acid production. The best yield 
of adipic acid (43%) was obtained in the presence of the heteropolysalt 
H0.75Sb0.75PMo12O40.  
Keywords: Polyoxometalates, Adipic acid, Cyclohexanone, Hydrogen peroxide, green 

chemistry.  
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 Synthesis and characterization of antimicrobial films prepared 

from poly (lactic acid) and thymol  
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Abstract─ The food commodity packaging industry is extremely concerned with the 

quality of the compounds used, especially the biomaterials derived from agricultural 

resources, due to the increasing concerns arising from non-degradable plastics.  

Among these materials are aliphatic polyesters and particularly poly (lactic acid) 

(PLA) which is considered as a biodegradable substance. However, its mechanical 

properties make it a strong obstacle, especially in the production of packaging films, 

as it is rigid and brittle, and its glass transition temperature is relatively high (50-60 

° C).  

In order to study and improve the properties of poly (lactic acid), two sets of samples 

were prepared.  

Group I: Lactic acid films of various thicknesses prepared using a twin-screw 

extruder equipped with a rolling mill.  

Group II: active films with thicknesses ranging from 800 to 1200μm, prepared by 

melting polylactic acid (PLA 2003D) granules with thymol antimicrobial powder 

addition (1, 2, 5, 10, 15, 20 and 30% by weight). Heat pressure.  

The samples were characterized by various techniques: thermal, mechanical, 

morphological as well as electrical.  

The films of the second group were distinguished by their thermal, structural, 

mechanical properties and antimicrobial properties.  

Thymol acted as a plasticizer by reducing the molecular strength of the polymer 

chains and improving consequently the elasticity and extensibility of the films by 

700%.  

The addition of thymol to the polymer also reduced the glass transition temperature 

of the films to below 25 ° C.  

Another consequence of the addition of thymol to the polymer is the increased 

adhesion to the surface of the film.  

Keywords: poly (lactic acid), Thymol, Mechanical property 
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Abstract ─ Alginic acid is a polysaccharide extracted from marine brown algae. 

Sodium and/or potassium salts of alginic acid are called alginates. As they have been 

approved by U.S. Food and Drug Administration (FDA), alginates were used for diverse 

applications. It has been extensively investigated for many biomedical applications 

due to its biocompatibility, low immunogenicity, and relatively low cost.  

The oxidation of alginate attracts a lot of attention because oxidized alginates have 

more reactive groups and faster degradation. In addition oxidation improves the 

physical and chimical properties of alginates for biomedical applications.  

The chemical modification of alginate with sodium hypochlorite was initially 

confirmed by two different alkaline dosing methods, the first measures the amount 

of carbonyl groups generated after oxidation of the polysaccharide and the second 

measures the amount of carbonyls. The results obtained show that the amount of 

carbonyls (%) and carboxyls (%) increases with the concentration of the oxidizing 

agent. The blood compatibility test shows that the haemolysis percentages of films 

are less than 5%, which indicates their good blood compatibility and their non-

haemotoxicity. The anti-inflammatory activit of the various alginates studied is 

significantly lower than that of the anti-inflammatory drugs used, sodium Diclofenac 

and Ibuprofenne. But, we notice that the inhibitory effect of our materials increases 

with the rate of oxidation and concentration, so the materials have an ability to inhibit 

the denaturation of proteins. Finally the swelling test was also establishedand. and 

the results obtained show a rapid increase followed by a fall to plateaus from which 

the Gmax are: 24.08; 96,7; 115,14; and 143.19 for OAlg1, OAlg2, OAlg3 and OAlg4 

respectively. This results can be explained by the establishment of new discontinuous 

and hydrophilic networks  

Keywords: Alginate, chemical oxidation, carbonyl and carboxyl contents, Blood 

compatibility, Anti-inflammatory activity. 
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 Development of thin iron-silicon layers dedicated to anode 

application  
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Abstract─ Iron-silicon alloys (FexSiy) are important materials, widely used in 

electronic and magnetic circuits, as well as for semiconductor applications. They 

enjoy an excellent quality / price ratio [1,2], some silicon steel ranges have interesting 

properties for their quality of resistance to corrosion in acid solution, in particular 

their resistance to hot oxidation. This success is linked to the particular properties 

that an addition of silicon provided to the iron [3]. The iron-silicon alloys have 

interesting ferromagnetic properties, of which the proportion of silicon varies 

between 0.5 and 4.5%, these alloys are used to manufacture thin sheets with an 

attractive price. The addition of silicon to iron improves the electrical and magnetic 

properties, including a considerable increase in electrical resistivity ρ it is recorded 

compared to that, mediocre, of pure iron, which results in a decrease in volume losses 

by eddy currents , thus a decrease in thermal conductivity, a decrease in the 

crystalline anisotropy KI, which accounts for the difficulty with which the 

magnetization rotates towards the direction of the external excitation field which is 

also observed [4]. This present work focuses on the development of nanostructured 

iron-silicon thin films obtained by mechanical alloying using physical vapor 

deposition. These thin layers will be characterized from a physical point of view 

(chemical compositions, microstructure, etc.).  

Keywords: Mechanical Alloying, Fe-Si, Thin layers.  
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Abstract─ In the present study, nickel matrix powder composites reinforced by oxides 

were densified by the hot pressing process (HP). After milling of NiO/Al powders, the 

powder composites synthesized appear with low density, the consolidation of powder 

composites by HP process increases the density and permits the formation of bulk 

composites. The dry sliding wear behavior of composites were tested using ball-on-

disc wear test under different loads The tribological results show the impact of milling 

times and the load applied on wear rate and the friction coefficient. Worn-out samples 

were examined by scanning electron microscopy to identified the major wear 

mechanism.  

Keywords: Mechanical Alloying, Hot pressing, Nickel matrix 
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Abstract─ The steady, laminar, mixed convection, boundary layer flow of an 

incompressible nanofluid past over a semi-infinite stretching surface in a nanofluid –

saturated porous medium with the effects of magnetic field is studied. The governing 

boundary layer equations (obtained with the Boussinesq approximation) are 

transformed into a system of nonlinear ordinary differential equations by using 

similarity transformation. 

The effects of various physical parameters notably the magnetic parameter, mixed 

convection parameter, the Brownian motion and the Lewis number are analyzed and 

discussed in graphical and tabular form.  

The increase in the value of the magnetic parameter leads to a decrease in the velocity 

profiles while the opposite effect is observed in the temperature profiles, the 

concentration and the volume fraction of the nanoparticles. Comparison with 

published results is presented and we found an excellent agreement with it. 

 

Keywords: Mixed convection, boundary layer, nanofluid, magnetic field, chemical 

reaction. 
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Abstract─ In this work, the effect of the chemical reaction on the constant, laminar, 

mixed-convection flow of the boundary layer of an incompressible nanofluid past over 

a semi-infinite stretching surface in a nanofluid-saturated porous medium in the 

presence Magnetic field is studied. The governing boundary layer equations are 

transformed into a system of nonlinear ordinary differential equations by using 

similarity transformation. The effects of various physical parameters are analyzed 

and discussed in graphical and tabular form. 

The influence of non-dimensional governance parameters, including the modified 

Lewis number, the regular double-diffusive buoyancy ratio, the buoyancy ratio 

parameter and the order of the chemical reaction shows that an increase in the order 

of the chemical reaction is reflected in the increase in the velocity and concentration 

of nanoparticles and that the increase in the modified Lewis number parameter 

decreases the velocity and concentration of the nanoparticles. Comparison with 

published results is presented and we found an excellent agreement with it. 

 

Keywords: Mixed convection, boundary layer, nanofluid, magnetic field, chemical 

reaction. 
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Effects of nanotubes of Carbone in flexible polyurethane foams 
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Abstract ─In this work, flexible polyurethane foams were modifying with nanotubes 

of Carbone to reach a good sorbant used for oil spills cleanup. The obtained 

composites were characterized by many analysis such as optical microscopy, FT-IR 

spectroscopy, density measurements, compressive mechanical tests and water 

absorbency. 

 

Keywords: flexible polyurethane, nanotubes of Carbone, hydrophobie 
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Abstract ─This work concerns an experimental study of the adsorption of an anionic 

dye Indigo Carmine on samples of sodium and modified clay. The choice of the sample 

of bentonite Ben-HDP100 organically modified by the use of Hexadecylpyridinium 

chloride monohydrate as a surfactant was made by following the satisfactory values 

of the adsorption yields obtained. A parametric study was carried out in order to find 

the optimal adsorption conditions. The study of the effect of the adsorbent/adsorbate 

contact time has shown that the kinetics of adsorption of the dye is rapid. A 

thermodynamic study has been carried out and has shown that the adsorption 

process is spontaneous and that the heat of adsorption found corresponds to physical 

adsorption. Finally, an adsorption optimization study was carried out using the 

methodology of the experimental designs in order to deduce the individual effects of 

the studied parameters as well as their combined effects. 

 

Keywords: Adsorption, Bentonite, Indigo Carmine, Optimization, Surfactant 
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Abstract ─ In this study the finite element method is used to analyze a numerical 

model of cracked storage tank with a thermo-mechanical coupling loads. The theory 

of tensile failure and heat conduction is used to study the fracture process of steel 

under low temperature environment. Once this numerical model is established and 

checked, a pressurized hydrogen tank is simulated assuming a crack in the outer wall 

and thermal stresses. In the wall cylinder, different sizes of cracks induced by 

temperature gradient are modeled under internal pressure with different amplitudes. 

The influence of internal pressure, low temperature on strain concentration near the 

crack tip is discussed.  

 

Keywords:Thermo-mechanical, crack, failure, tank. 
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Abstract ─ Metal-Organic Frameworks (MOFs) are a new class of crystalline hybrid 

porous solids. Due to the broad variety of their structure, flexibility proprieties and 

large specific surface, these coordination polymers are currently considered as 

promising candidates for various applications. The aim of this research is to 

synthesize MOFs hybrid composites with natural Algerian materials which may lead 

to the emergence of new materials combining properties of both MOFs and additives. 

The synthesis, based on the incorporation of two natural materials mainly diatomite 

and bentonite hybrid composites MIL-53(Fe)/diatomite and MIL-53(Fe)/bentonite, 

have been carried out by facile solvothermal process. The structural/textural, 

morphological as well as the thermal properties of the composites have been 

investigated using X-ray diffraction XRD, Argon adsorption–desorption (BET/DFT), 

Fourier transform infrared spectroscopy (FTIR), thermogravimetric analysis TGA, 

scanning electronic microscopy (SEM) and UV–vis diffused reflectance spectroscopy 

(DRS) standard techniques. The results indicated that the obtained MOF composites 

are crystalline and had high thermal stability with an increase of the specific surface 

area due to the loading of MIL-53 (Fe) by diatomaceous earth and bentonite, as well 

as applications possibles on adsorption /photocatalysis process.  

 

Keywords: MIL-53(Fe), diatomite, bentonite, MIL-53(Fe)/diatomite composite, MIL-

53(Fe)/bentonite composite 
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Abstract ─ In order to increase the acceptability or efficacy of oral drug therapy, many 

drugs are presented as controlled release formulation. Several types of devices were 

used to obtain a controlled release of the organic drug: a drug delivery system may 

be a matrix of polymer incorporating the organic substance. How ever, this technique 

was also employed for preparing substained-release forms of various water-soluble 

and short-acting drugs using water–insoluble inert carriers.  

In this context, new dosage forms able to control drug release in the gastro-intestinal 

media have been prepared and investigated in this work. The salicylic acid (SA) active 

agent models, endowed with pharmacological and biological properties was 

incorporated in copolymers matrices synthesized: Poly (vinyl pyrrolidone –co-vinyl 

acetate) of two percentage of initiator: 1% or 0,1% of AIBN azobisisobutyronitrile. These 

two copolymers were well characterized by FTIR, 13C RMN, DSC and Mv. Solid dosage 

forms (tablets): T(VP-VA1) and T(VP-VA2) composed from the active agent (SA) and 

copolymers synthesized: poly (VP-co-VA 1%) and poly (VP-co-VA 0.1%) and Eudragits 

matrices were elaborated. The drug release of (SA) from these formulations was 

followed using UV-Vis spectrophotometer in gastro-intestinal fluids at various pH 

(1,2; 4,0 ; 6,0 and 8,0) at 37°C.The process is largely controlled by the diffusion model 

according to the Fick’s law. The results showed that after 8 h (the time corresponding 

to the drug retention in the human gastro-intestinal, the percentages of the drug 

released from T(VP-VA1) and T(VP-VA2) are 30% and 50 % respectively.  

Theoretical analyses of the kinetics of controlled release of (SA) have been 

established and the short-time diffusivities of (SA) were calculated. They are in the 

order of 10-10 cm2 min-1 which can be explained by the low solubility of salicylic acid 

(SA) at the start of the release process.  

Keywords: Salicylic Acid; copolymers; tablets; drug release; diffusion. 
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Abstract─ The stage of Coagulation and Flocculation is the key stage in the water 

treatment plants. This consists of adding chemicals to raw water namely the 

coagulant (such as alum and ferric chloride) and the flocculent, in order to destabilize 

the colloidal particles to form separable flocs by settling. The introduced chemical 

reagents end up at the end of the processing cycle in the sludge released into the 

environment. 

These sludges contain lots of salt minerals and a large quantity of coagulant material, 

their recoverability reduces risks associated with the discharge of sludge to the 

environment, and expenses related to the supply of fresh coagulant, and presents a 

green solution through the use of this sludge for water cleaning and for recovering 

coagulant. 

The present article mainly refers to the qualitative and quantitative estimation of 

aluminium hydroxide sludge generated at the water purification plant of Guelma 

(Algeria), discuss risks and impacts of the discharge of untreated sewage sludge to 

the environment, and a description of the possibilities of their evaluation in the field 

of water pollution removal. 

 

Keywords:  Coagulation-flocculation, aluminum hydroxide, sludge recovery, resource 

conservation, aluminum waste treatment, water treatment. 
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 Abstract ─ Zinc oxide nanomaterials were synthesized by hydrolysis of a solution of 

zinc acetate with NaOH solution. The zinc salt solution was placed in a water bath at 

a temperature maintained between 70 and 75 ° C and continuous electric stirring, with 

sodium dodecyl sulfate (SDS) as a surfactant. Then, NaOH solution was added drop 

wise from a burette to the zinc acetate solution until the pH reached 10.5; where the 

precipitation of the ZnO nanoparticles begins and the solution become cloudy. The 

solution is left for an additional two hours under the same temperature and stirring 

conditions. 

The white matter of ZnO nanomaterials obtained was washed first with distilled water 

and then with ethanol. The drying of the materials was done in two methods: 

Method 1: Drying at laboratory temperature 18 ° C, the material obtained is designated 

ZnO18. 

Method 2: Drying in an electric oven at a temperature of 100 ° C, the material obtained 

is designated ZnO100. 

After drying, the two materials are stored in polypropylene bottles. 

The two nanomaterials structures were characterized by X-ray diffraction (XRD) was 

carried out on an apparatus: “ARL EQUINOX 100 X-Ray Diffractometer” wich shows 

size difference between ZnO18 and ZnO100. After, they are dispersed in ethanol for 

the measurement of their optical properties using a visible UV spectrometer. 

Keywords : Nanomaterials, ZnO, Precipitation method, DRX, optical properties. 
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Abstract ─ The development of nanomaterials based on metal oxides for photocatalysis has 
become a topical subject, mainly for their applications in water treatment.  
In this work, we have chosen zinc oxide (ZnO) as a material;which was synthesized from zinc 
acetate, and its structure characterized by X-ray diffraction (XRD) was carried out on an 
apparatus: “ARL EQUINOX 100 X-Ray Diffractometer” was one on a device: "ARL EQUINOX 100 
X-Ray Diffractometer". The XRD peaks indicate that the layer obtained has a hexagonal 
structure (Wurtzite) according to JCPDS plug No. 36-1451, which shows a maximum intensity 
at (101). The widths of the peaks indicate two different sizes of ZnO nanometric particles, 
depending on the drying temperature (18 and 100 ° C) during the synthesis.  
For photocatalytic studies, we took the methylene blue (MB) as an organic pollutant model. 
This cationicdye of CI index 52015, of the formula: C16H18N3SCl). This organicmoleculebelonging 
to the Xanthine family. It is chosen as a representative model for medium-sizeorganic 
pollutants1.  
The photocatalytic dégradations were carried out in an axial type photochemical reactor2,3, 
the lampusedis a fluorescent tube of the “Philips TLAD 15 W / 05” type with an emissions 
pectrumexhibiting a maximum around 365 nm and with a bandwidth at half height of 50 nm. 
The kinetics of the photo degradation of (MB) were monitored using a UV-visible 
spectrophotometer. Dye degradation kinetics followed a pseudo-first order. The catalysis 
reaction showed a greatp Heffect on the dye degradation. Adding alcohol (isobutanol), 
confirms that photo catalysis mechanism passes largely through hydroxylradicals4,5.  
Keywords: Nanomaterials, ZnO, DRX, Photodegradation, Methylene Blue (BM).  
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Abstract ─ Synthetic organic dye pose a serious aquatic environmental problem, so 

it imperative to find efficient processes to eliminate these pollutants. Advanced 

oxidation processes (AOPs) represent an excellent plate form as compared to 

conventional methods of water treatment. They are based on the in-situ generation 

of highly reactive hydroxyl radicals, which can mineralize almost all organic 

compounds into CO2, H2O and inorganic ions. To develop these processes in a 

heterogeneous manner, researchers have worked on heterogeneous catalysts based 

on the incorporation of metal ions on porous supports such as clays.  

The functionalization of the clay surface with the peptides, which have the ability to 

form stable complexes with metal ions, offers a remarkable starting point for 

elaborating efficient catalysts.  

This study, concerns the preparation of hybrid catalysts based on clay modified with 

3-aminopropyltriethoxysilane (APTES), followed by an immobilization of the Glycyl-

glycyl-glycine peptide (3Gly) and finally the complexation of iron ions. The success of 

each synthesis step was proven by the different characterization methods (FTIR, BET, 

DRX, ATG). The final product was examined in the degradation of the Congo Red azo 

dye by three processes namely: Fenton, photocatalysis and photo-Fenton. The results 

obtained after the catalytic tests show that the prepared catalyst is effective for the 

degradation of Congo Red by the Photo-Fenton process, this was concluded thanks 

to the good yield obtained (96%).  

Keywords: Photocatalysis, Montmorillonite, Functionalization, Hybrid material, 

Peptide. 
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Abstract─ Magadiite is prepared hydrothermally under alkaline conditions from pure 

silica and sodium aluminate. The zeoliteomega is hydrothermally synthesized from 

magadiite under alkaline conditions using tetramethylammonium bromide (TMABr) 

as structure directing agent. Formamides are key intermediates in various organic 

reactions such as the synthesis of natural products, pharmaceuticals and pesticides 

and play an important role as a protecting group of amines in the synthesis of 

peptides. The Na form of zeolite omega is converted to the H form and used as a 

catalyst in the N-formylation of amines. The synthesized products are characterized 

by the FTIR and DRX techniques. 

Keywords: Magadiite, zeolite Omega, n-formylation, amines, formamides 
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Abstract─ Nitric oxide (NO) has been attracting a growing interest in relation to its 

biological functions and possible therapeutic applications. These numerous potential 

therapeutic actions have prompted research aimed at developing efficient NO· donor 

molecules [1, 2]. Among them, this complex of formula [Ru(LN5)(NO)](PF6)3 where 

LN5 stands for N, N’ –(pyridine -2,6-diylbis(methylene))bis(1-(pyridin-2-

yl)methanamine). However, to be fully applicable, the photochemically induced NO 

release should be achieved in the 600- 1300 nm therapeutic window, of relative 

transparency of the biological media [3].  

As part of our search for photoactive ruthenium nitrosyl, the ligand and his complex 

with [RuNO] nitrosyl has been synthesized and characterized by NMR of proton 1H, 

NMR of carbon 13C, electronic absorption spectroscopy (UV-visible) with (λ MAX=275 

nm) and mass spectrum.  

Complex contain N5 donor set, and NO stretching frequency ( (NO) =1887 cm-1) 

correlate well with the N-O band distances.  

Computational DFT analysis conducted in support of the experimental data leads to a 

comprehensive report of the role of the charge transfer effects in both ground and 

excited states with low-energy transitions arising from ligand (LN5) to ruthenium 

nitrosyl charge transfer. Additional experimental data are necessary to calrify if more 

than one photon is required to release NO· in these species.  

Keywords: Nitric oxide (NO), DFT computation, Ruthenium complex.  
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Abstract─ Resistance of bacteria to antimicrobial agents has been known since the earliest 
development of antimicrobial therapy, but the emergence of strains of bacteria resistant to 
the common antibacterial agents has become an increasingly great problem in clinical 
medicine. For these reasons, a synthesis of new chemical products with antimicrobial activity 
is necessary.  
The family of the sulfonamide and its derivatives are ligands of great interest within the area 
of biological and pharmacological activities involving antibacterial, antifungal and anticancer 
activities. These mixed ligands possess heteroatoms (N, S, O) and present an enough rich 
cavity of electrons which could accept metallic ions.  
Based on our earlier research on the activity of transition metal complexes, new derived 
sulfonamide ligands (Fig. 1) and their transition metal complexes with Cu (II) and Mn (II) have 
been synthesized and characterized.  
The complexes were formulated as [M(L)(Cl)2].nH2O. The data show that, the sulfamide 
ligands are coordinated to the metal ions via the nitrogen atoms of sulfonamide and isoxazole 
groups. The DFT calculation was applied to optimize the 
geometric structure of the Cu(II) and Mn(II) complexes.  
The invitro antibacterial activity of ligand and complexes 
against Escherichia coli, P. aeruginosa, Streptococcus sp , 
S. aureus, Candida albicans species has been carried out 
and compared using agar-diffusion method. The Cu (II) and 
Mn (II) complexes showed a remarkable inhibition against 
bacteria tested.  

 
Fig1. Structure of the ligand HL 

Keywords: sulfonamide ligand, complex, metal ions of biological interest, characterization, 

DFT, antimicrobial activity. 
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Abstract ─ Resistance of bacteria to antimicrobial agents has been known since the earliest 

development of antimicrobial therapy, but the emergence of strains of bacteria resistant to 

the common antibacterial agents has become an increasingly great problem in clinical 

medicine. For these reasons, a synthesis of new chemical products with antimicrobial activity 

is necessary.  

The benzoxazole family and its derivatives are ligands of great interest in the field of 

biological and pharmacological activities involving antibacterial, antifungal and anticancer 

activities. These ligands possess heteroatoms (N, O) and present an enough rich cavity of 

electrons which could accept metallic ions. Based on our earlier research on the activities of 

coordination complexes, new derived benzoxazole ligands (Fig. 1) and their transition metal 

complexes with Pd (II) and Pt (II) have been synthesized and characterized.  

The complexes were formulated as [M(L)(Cl)2].nH2O. The data show that, the benzoxazole 

ligands are coordinated to the metal ions via the nitrogen atoms of pyridine-N and isoxazole 

groups. The invitro antibacterial activity of ligands and their complexes against Escherichia 

coli, P. aeruginosa, Klebsiella pneumoniae, S. aureus, Bacillus subtilis species has been 

carried out and compared using agar-diffusion method. The Pd(II) and Pt(II) complexes 

showed a remarkable inhibition against the tested bacteria.  

The DFT calculations were applied to optimize the geometric structure of the Pd(II) and Pt(II) 

complexes. The intra-molecular interactions underlying the organometallic complexation are 

explained through the natural bond orbital (NBO) analysis and Quantum Theory of Atoms in 

Molecules (QTAIM).  

 

 Fig1. Structure of the ligands. 
 

Keywords: benzoxazole, coordination complex, transition metal, DFT, antibacterial 

activity. 
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Abstract─In this paper, an analytical solution of vibration analysis of functionally 

graded nano-plate with porosity is presented, during of their manufacture the 

porosities considering that can occur inside the materials with functionally graded 

(FG). The effect of variation of material properties such as thickness-length ratio, 

aspect ratio, the exponent of the power law and influence porosity factor on the 

vibration of FG nano-plate is studied in this article. The current solutions are 

compared to those obtained by other researchers. Equilibrium equations are obtained 

using the virtual displacements principle. In this study, the influence of geometry, 

material variations of FG nano-plates nonlocal and porosity factor on their natural 

frequencies are examined.  

Keywords: Analytical Solution , Simply Supported , Non-Local Theory, Porosity, 

vibration , Functionally Graded. 
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Abstract─ A numerical investigation is performed to study the effects of nanofluids 

on heat transfer characteristics in corrugated channels. The top and bottom of the 

ducts are heated at constant temperature. The governing equations are solved by a 

finite volume method using the SIMPLE algorithm. The Reynolds numbers and 

diameter particle considered are in the range of 100-5000 and 30-70nm, respectively. 

The effects of Reynolds number and nanoparticles diameter on the heat transfer are 

examined. The results indicated that the Nusselt number increases as Reynolds 

number increases. However, it increases as nanoparticles diameter decreases. 

Comparison of the present results with those available in literature is presented and 

there is in a good agreement. 

 

Keywords: Heat transfer, Forced convection, corrugated channel, nanofluid, 

nanoparticles. 
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Abstract─ Many industries of physico-chemical transformation of matter, 

galvanoplasty and steel industry are generating large quantities of aqueous effluents 

containing heavy metals, like copper, therefore, it is necessary to treat these 

metalliferous effluents before discharge in order to limit their polluting effects on the 

environment. The use of liquid-liquid extraction technique to recover metals even at 

low contents.  

In this present work, we were interested in the recovery of copper (II) from sulfuric 

acid aqueous solutions by solvent extraction using tri-n-octyl phosphine oxide (TOPO) 

and N-methyl-N, N-dioctyloctan-1-ammonium chloride (Aliquat336) dissolved in 

kerosene as a diluent.  

We examined the conventional variables of liquid-liquid extraction (concentration of 

sulfuric acid, pH ...). The study of the variables made it possible to determine the 

chemical parameters giving optimum extraction yields for diluted solutions (100ppm).  

The solvent extraction process is a purification technique that has allowed us to 

obtain encouraging results in the treatment of industrial waste containing heavy and 

toxic metals. It is of great importance both for the valorization of the extracted 

elements and for the protection of the environment.  

 

Keywords: Liquid-liquid extraction; Copper; TOPO; Aliquat336; Sulfuric Acid. 
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Abstract─ The capture of CO2 is a great challenge that the scientist’s community face 
to fight the greenhouse gases. In this work, sorbents are prepared by the solid-state 
reaction method at 700 °C under atmospheric air according to the following reaction:  

 

2Li2CO3 +SiO2          Li4SiO4+2CO2 
 

During this study, we use two sources of silica. The first source is the pure silica 
(SiO2) provided by Aldrich (99,9% of purity) and the second derived from Algerian 
diatomite (from Sig, situated in the west of Algeria). This later containing more than 
73% of SiO2 is previously calcined at 800 °C for 3 h before the reaction.  
The calcination conditions are determined after a thermic analysis via TGA-DSC 
measurements. The adsorption isotherms of CO2 are obtained using gravimetric 
analysis in the range of 400-500 °C at a various flow composition (0-100% of CO2 in 
N2). The total flow is fixed to 250 ml/min. The results show that for both materials 
(Ads1 and Ads2 obtained with pure SiO2 and diatomite respectively) the adsorbed 
amount of CO2 increases with temperature indicating that the CO2 capture over our 
materials is a chemical phenomenon. In addition, and for all the investigated 
temperatures, the Ads2 sorbent exhibits a better CO2 absorption capacity than the 
Ads1. More than 6 mmol/g is obtained for Ads2, corresponding to an increase of 
33.33% compared to Ads1. This singular result is probably due to the porosity of the 
diatomite, which promotes the moving of CO2 to the bulk of Li4SiO4 framework. On 
the other hand, and particularly for Ads2, the isosteric heat, obtained from Clausius-
Clapeyron, increases with adsorbed amount of CO2 and then decreases. This 
behaviour reveals a complexity of adsorbent/adsorbate interactions. The isosteric 
heat highlights a chemical absorption with a ΔHiso less than 300 and 250 kJ/mol for 
Ads1 and Ads2 respectively. At low coverage of CO2 (until 2 mmol), weak sites are 
observed over Ads2 and thereafter the chemisorption is the predominant 
phenomenon. This study shows that Li4SiO4 sorbent derived from diatomite as a 
source of silica is an interesting candidate for CO2 capture.  
 

Keywords : Adsorption, Carbon Dioxide, Diatomite, SiO2. 
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Abstract─ This is why it is necessary to improve the properties of piezoelectric 

materials and to increase the stability of certain piezoelectric coefficients under high 

stress levels (electric field and mechanical stress). The properties of PZT solid 

solutions can be modulated by adding one or more cations which will replace the Pb2+ 

or the couple (Zr4+ / Ti4+) and the main objective of the work of this thesis is based on 

structural refinement peroveskute by the method of Rietveld (full prof). The samples 

chosen for this study were prepared by the solid method of synthesis; a heat 

treatment was applied to these samples at different temperatures. Different 

characterization techniques were used for this study such as, XRD, scanning electron 

microscopy, FTIR and study the phenomenon photocatalysis by UV Visible. 

 

Keywords: Photocatalysis, Fullprof, PZT,DRX, FTIR,MEB, UV Visible 
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Synthesis and Structural refinement of SrF2 and BaF2 fluorides 

by the Riveted method (full prof) 
 

Bahia MESSAI1,*, Rachid MAKHLOUFI1 
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RP-Biskra07000, Algérie. 

 

Abstract:The main objective of this work is based on the structural refinement of SrF2, 

BaF2 fluorides by the Rietveld method (full prof).  These two compounds were 

synthesized by chemical  etching  of  the  SrCO3 and  BaCO3 carbonates  by hydrofluoric  

acid  HF  in  Teflon beakers. This  AF2  structure  was  confirmed  by  :  XRD,  Infra-red  

spectroscopy  (IR), and laser particle size . 

The complete description of the X-ray diffraction pattern was made by the Rietveld 

technique, including the background, shape, position, and intensities of the diffraction 

patterns observed using the structural model using the CIF file. The parameters of 

the model have been refined by least squares technique to obtain as good a match as 

possible between the observed and calculated Diffractogram.  

 

Keywords: X-Ray Powder diffraction, Rietveld refinement, Full Prof, BaF2, SrF2 
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Atmospheric corrosion resistance by aluminium deposition on steel 

surface 
 

Meziane Lila1, 2*, Loucif Seiad Mohamed1, Demri Boualem2 

 
1Centre de Développement des Technologies Avancées, Baba Hassen Algiers, Algeria. 
2Département Génie de l’Environnement, Ecole Nationale Polytechnique, El Harrach Algiers, Algeria. 

 

Abstract─ Atmospheric corrosion is the major contributor for the cost of corrosion, 
and is a significant factor for metallic materials limitation. The mechanism involves 
a series of electrochemical reactions occurring in a thin film of electrolyte on the 
metal surface. These reactions are influenced by several parameters such as: local 
atmospheric environment composition, pollutants deposition, relative humidity 
values and metals nature. The atmospheric corrosion commonly expressed by 
bilogarithmic equation of Pourbaix, depends on the metal and environmental 
conditions. 
To protect the metal from this atmospheric corrosion, coating process represent the 
best solution to inhibit the metal corrosion. In this work, an aluminum (Al) thin layer 
was coated on steel surface. Whereas, the corroded surface formed during exposure 
to urban atmosphere for one year was investigated. A comparative study of coated and 
uncoated steel was reported in detail. 
The weight evolution of the studied samples, showed a noticeably resistance of 
samples coated with aluminum comparing to steel. 
Straight line were obtained with correlation coefficient above 0.9. This results 
indicates that the corrosion atmospheric kinetic follow the bilogarithmic equation. 
The rust layer morphology obtained using scanning electronique microscope (SEM), 
showed flowery structures for the uncoated steel and cotton ball for the Al coated 
steel. These structures indicate the predominant of iron hydroxide formed were 
differents for both sampels. The flowery structures is characterized by lepidocrocite 
and cotton bal for goethite. The predominance of these structures on rust layer were 
confirmed by Raman Spectroscopy. The major bands obtained for steel are 524, 380 
and 247 cm-1 featuring lepidocrocite. For the steel coated with Al the bands are 
situated at 593, 389, 272 cm-1, and are assigned to goethite. X-ray photoelectron 
spectroscopy (XPS) was used to identify the binding energy implemented. The core 
level peaks investigation of carbon, oxygen and iron allowed to confirm the 
structures obtained and identified by the techniques used previously. 
 
Keywords: Atmospheric corrosion, Rust Morphology, Aluminum, Thin layer, XPS, 
Environment. 
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 Influence Of The Fineness And The Particle Size Distribution On 

The Quality Of The Finished Product  
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2Metallurgy and Materials Engineering Laboratory (LMGM), Badji Mokhtar-Annaba University, Algeria  

  

Abstract─ This work aims at studying the additional grinding effect and subsequently 

the influence of fineness and particle size distribution on the technical properties of 

the finished product from the SPA-BISKRIA cement plant with the aim of improving 

its quality. The type of the studied cement meets the specification of CEM II/A-L 42.5R. 

A comparative study is carried out on five samples; where the first one : the "control 

sample" obtained under the current milling conditions of the plant, and the other four 

are subjected to an additional grinding time ranging from 10 to 40 minutes with a step 

of 10 minutes. The tests were carried out on powders and cement pastes in order to 

check chemical and physical characteristics. The mechanical resistance tests by 

tensile and compression were carried out on mortars. The results showed that the 

fineness enhances the properties of the cement. The mechanical characteristics of 

the latter are influenced by a narrower distribution for a well-determined fraction.  

 

Keywords: CEM II/A-L 42.5R; Ground cement fineness; Particle size distribution. 
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Application of a biosurfactant in the treatment of a complex 

rejection  
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1 Génie des procédés, University Yahia Fares / Materials and Environment Laboratoty (LME), Medea, 

Algeria  
2 Génie des procédés, University Yahia Fares / Biomaterials and Transport Phenomena Laboratory, 

Medea, Algeria  

  

Abstract─ Surfactants are chemically or biologically synthesized agents with surface 

activity (bio surfactant). Bio surfactants constitute a class of biological molecules with 

various interests in several fields, ranging from the food industry, chemicals, 

cosmetics, pharmaceuticals, etc .The objective of our study is to explore a way of 

treating a liquid effluent from a slaughterhouse using a biosurfactant produced by a 

bacterial strain that has been isolated from a sandy soil contaminated by crude oil 

from southern Algeria: For this, fermentation on MM medium supplemented with 2% 

gas oil as carbon source. The bio surfactant was extracted by precipitation and by 

organic solvent (acetone). The application of our product consists in decontaminating 

a highly charged liquid effluent. Several parameters were the subject of regular 

monitoring, namely: pH, suspended solids SS, percentage of organic matter 

eliminated: COD, BOD5. Nitrates, Phosphates and Ammonium the biosurfactant 

caused good degradation of organic matter in terms of COD and BOD5, a reduction in 

pollution parameters and enabled us to achieve a high purification efficiency (P =90%).  

 

Keywords: Biosurfactant, Strain, effluent, marinobacterhydrocarbonoclasticus. 
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Calculation of column (T-101) of RA2K-Skikda and modeling of 

properties of Naphtha from process parameters 
 

Sulaiman Mogalli 1, Chahrazed Saadi 1   

 
1Department of Petrochemical and Process Engineering, Skikda University/Organization of El-hdaik, 

City of Skikda, ALGERAI 

 

Abstract─ In this work, we have calculated the basic factors of the primary distillation 

column, Such as pressure, temperature, flow and energy. We found that the results 

are very satisfactory and identical to the ideal condition of the plant service, finally, 

we discussed the creation of a model to facilitate the calculation of the primary and 

final temperature and prediction of the material NAFTA, the results of the verification 

and testing of this model were very similar to those observed in reality, although 

there are values indicating that the model is not as robust as the R2 = 12.73. Additional 

factors should be noted in order to optimize the quality of the model, or use another 

methodology with these factors mentioned in the work.  

 

Keywords: Sizing, Column, Charge, Flash Curve, Prefractionation, Simulation, 

Modeling, Naphtha 
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The use of X ray diffraction, UV-Visible diffuse reflectance and IR 

spectroscopy in phosphate ore characterization 
 

Mohammed Cherif Ouiza1, Bouhenguel Mustapha1, Kouachi Sabri1 
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Abstract─ The use of physical methods for the characterization of minerals is of an 

indisputable current event. The X ray diffraction and the UV-Visible diffuse reflectance 

play an important role in the characterization of the recoverable ores such as the 

phosphate ore where we can identify minerals in major proportions and minerals in 

minor proportions. The identification is made by basing on the databases of ASTM files 

and the use Highscore Software. Minerals in minor proportions present a big interest 

for the mineral industry. 

 

Keywords: X ray diffraction, UV reflectance, IR spectroscopy, phosphate ore, 

characterization 
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 A simple correlation to predict the density of ionic liquids  
 

Khadra Mokadem1*, Salma Khoildat2,1, Mohemed Lakhdar Belfar1, Imen Benchikh3, 

Ridha Lessoued2, Abdulqader Saad Abed4.  
 
1Kasdi Merbah Ouargla University , VPRS Laboratory, B.P. 511, 30000, Ouargla, Algeria  
2Université Kasdi Merbah, Département de Génie des procédés, Route de Ghardaia, BP.511, 30000, 

Ouargla, Algérie  
3University of oran1 Ahmed ben bella, laboratory of chemistry of materials, oran, 31000, Algeria  
4Ministry of water Resources, state commission on operation of irrigation and drainage projects, water 

Resources El anbar, Ira  

 

Abstract ─ In recent decades, Ionic Liquids (ILs) are generating interest and more 

chemists to their applications as environmentally friendly solvents to replace volatile 

solvents. However, the use of ionic liquids is limited by lack of basic knowledge and 

the lack of reliable data on their properties.  

In this work, we have given an approach to predict one of the most important 

properties of ionic liquids, it is density. A Group-Interaction Contribution (GIC) method, 

similar to the approach proposed by Mokadem et al. (2016)1. The results show that, 

with the average absolute relative deviation 4.7% for 966 (362# ILs) a correlation 

coefficient of R²= 0,942 at different group. 

Keywords: Ionic liquid, Group-Interaction Contribution, Prediction, density.  
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Decontamination of water with zeolites of types LTA, ZSM-5 and Y  
 

Sarah MOKHTAR-KHARROUBI1,*, Nesrine BENSAID1, Abdelkader BENGUEDDACH1  
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Abstract─ Ion exchange is one of the important properties of zeolites. One application 

of this phenomenon is the use of these zeolites in wastewater treatment to remove 

cations such as Cd2+, Pb2+, Zn2+ and Cu2+, or as a water softener. For example, 

zeolite A (or LTA) is used to extract lye, calcium and magnesium ions from 

wastewater  

This work consists in eliminating the cadmium which has been chosen to represent 

the heavy metals contained in the wastewater. Its removal from the aqueous medium 

by means of zeolites of different pore sizes, was carried out by an ion exchange 

process in aqueous solutions by changing the initial concentration of the Cd (NO3)2 

salt. These zeolites are: zeolite 4A (LTA) with small pores, zeolite ZSM-5 (MFI) of 

intermediate pore size, and zeolite Y (FAU) with large pores  

The characterization of materials was carried out before and after ion exchange such 

as: DRX, SEM, FT-IR, nitrogen adsorption at 77K, elemental analysis EDX and ATG-

ATD. We found that ZSM-5 exhibited a greater exchange capacity compared to the 

other two zeolites.  

We used a trace element analysis technique (Atomic Adsorption) for the 

determination of sodium in solution, to then establish the curves corresponding to the 

exchange kinetics. The exploitation of the experimental data allowed us to make a 

complete kinetic study of the cation exchange, which allowed us to know all the 

experimental conditions of the development of the zeolite according to the chosen 

reaction.  

Keywords: Zeolite, Ionic Exchange, Heavy Metals 
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 Theoretical study of the structural, electronic and optical 

proprieties of Bi-doped AgAlS2 for Solar cells applications.  
 

Mouacher Mohammed Readh1,*, Seddik Taieb1 

  
1Science des materiaux, University of Mustapha Stambouli, Mascara , Algeria  

  

Abstract─ Recently, chalcopyrite compounds have been extensively studied as the 

absorber for solar cells. In this work, The structural, electronic, and optical properties 

of the pure AgAlS2 as well as mixed compounds AgAl1-xBixS2 for the composition x = 

0.25 and 0.5 have been studied, using the fp-lapw+l0 method. The total and partial 

density of states has also been calculated and discussed. Besides, we have also 

studied the absorption coefficient, complex dielectric functions both in ordinary and 

extraordinary polarizations, the conductivity, the reflectivity for pure and doped 

compound. We found that the optical properties of AgAl1-xBixS2 make it a very 

promising material for photovoltaic applications.  

 

Keywords: Solar cells, Dft, chalcopyrite, Wien2k, renewable energy. 
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 DFT investigation on the electronic and optical properties of the 

semiconductor BiCuOS for photovoltaic application.  
 

Mouacher Mohammed Readh1,*, Seddik Taieb 1  

 
1Science des materiaux, University of Mustapha Stambouli, Mascara , Algeria  

  

  

Abstract─ In this work we illustrate the structural, electronic and optical proprieties 

of the semiconductor BiCuOS from a photovoltaic perspective. Those proprieties have 

been carried out by using the full potential augmented plane wave (FP-LAPW) 

implemented in the wien2k code. The oxychalcogenides with BiCuOS-type structure 

(ZrCuSiAs-type, space group P4/nmm) have been the object of great interest due to 

their unusual physical properties .. bismuth-based systems strongly absorb visible 

light, with band gaps below 1.5 eV in the BiCuOCh series. Due to their highly covalent 

structure, these materials exhibit interesting optical properties which make them a 

promising material for photovoltaic applications.  

 

Keywords: Solar cells, Dft, chalcopyrite, Wien2k, renewable energy. 
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Abstract ─ Adipic acid (AA) is a raw material for the production of polyamides, 

particularly nylon 6-6, polyesters and polyurethanes and food additives. AA is 

produced industrially from oxidation of cyclohexanol or cyclohexanol/cyclohexanone 

mixture in the presence of nitric acid (50-60%). This latter is the source of NOx 

emission, whose most harmful is the N2O that is a greenhouse gas and destructive of 

the ozone layer. So the development of an environmentally friendly protocol as 

alternative to the industrial one becomes a necessity. 

In this work nitric acid has been substituted by the combination of Keggin type 

polyoxometallates (POMs), of formula H1.5-2xCo0.75VOxPMo12O40noted Co0,75VOx (x=0-0.75) 

as clean catalysts and hydrogen peroxide as green oxidant and tested inthe oxidation 

of cyclohexanone to adipic acid at 90 °C in free solvent. 

31% of adipic acid yield was obtained in the presence of the Co0.75VO0.25 catalytic 

systemusing 30 mmol of substrate, 0.06 g of catalyst and H2O2 at 30%after 10 hours of 

reaction time in the absence of solvent, very interesting conditions from energy 

saving and environment respect point of view,10h against 20h of reaction, optimum 

time reached for the best AA yield obtained in the literature, moreover, it is a 

synthesis without solvent and withoutN2Orelease. 

 

Keywords:H1,5-2xCo0,75VOxPMo12O40 mixed salts, Oxidation, Hydrogen peroxide, 

Cyclohexanone, Adipic acid. 
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Comparative analysis of A Wild Medicinal plant parts’ phenols 

compounds metabolism and its correlation with antioxidant 

activity  
 

Toma Nardjes Mouas1 , Zakia Kabouche1 , Zeyneb Aissani1 , Khadidja Yasmine Ariane1  
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LOST, Campus Chasbet Ersas, 25000 Constantine, Algeria.  

 

Abstract─ In the framework of enhancing medicinal plants of the Mediterranean flora, 

the present work investigates phytochemical screening of different parts’ extracts of 

a wild medicinal plant from Asteraces family: roots, leaves, flowers and aerial parts. 

It also highlights the isolation and identification by NMR 1H and 2D of the main 

secondary metabolites; and quantification of total polyphenols and flavonoids and its 

correlation with in vitro antioxidant activities. Biological tests have shown 

encouraging results for the antioxidant activities namely: reducing power, hydrogen 

peroxide and hydroxyl radical scavenging, and exhibit flowers extract as promising 

source of phenols and potent antioxidants with the ability of breaking hydroxyl free 

radical chain generating, the main responsible of oxidative stress. Obtained results 

showed nice correlation and open large perspectives on bioactive compounds 

assessment, SAR studies and clinical trials. 

Keywords: Asteraces, Polyphenols, Flavonoids, Antioxidant activity, free radicals 

scavenging. 
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 Design, Efficient Synthesis, Structural Characterization And 

Coordination Chemistry Of Chiral Ferocenyl Hydrazones Ligands  
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Abstract ─ In recent year, the chemistry of ferrocene and the design of new 

compounds containing the ferrocene unit, has received a surge in interest, owing to 

their utility in many fields such as organic synthesis, catalysis and biotechnology 

material [1], the design and synthesis of new families of chiral ligands constitutes the 

starting task for many particular pieces of research that have contributed to the 

spectacular growth of asymmetric catalysis. Currently, there is a growing interest in 

nitrogen-based ligands, which offer a much higher structural variability and are 

easier to handle and recycle [2]. During the last few years, we accumulated some 

knowledge about the synthesis, reactivity and structural aspects of the chemistry of 

N,N-dialkylhydrazones [3]. These compounds, viewed as N-dialkylamino imine, 

exhibit a higher thermal stability as a result of the n→π conjugation. The behavior of 

the C=N bond is strongly dependent on the structure of the amine moiety [3], which in 

turn control the efficiency of the conjugation and may incorporate structural elements 

able to modulate the steric crowding around the coordination site [2], which make 

these compounds an interesting class of potentially useful ligands, in addition a 

literature survey revealed very few examples of the use of chiral mono or bis 

hydrazones as ligands in asymmetric catalysis [4]. An efficient and easy access to a 

new classe family of ferrocenyl thiophosphine hydrazones ligands, using a 

carbaldehyde ferrocene functionalized in 1,2 or 1,1’ positions as starting material is 

reported, the obtained ligands were fully characterized by NMR 1H, 13C, M.S 

spectroscopy ESI+ and X ray diffraction on monocristals and their coordination 

chemistry with some transition metal of interest PdII and PtII was studied, examples 

of the synthesis and structural characterization of some obtained complexes will be 

also given.  

Keywords: ferrocene, hydrazones, planar chirality. 
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 Rare-earth-chromium oxides powders RECrO3 (RE: La, Yb, Gd, 

Pr) "Perovskite type": Synthesis and Characterization via Citrate 

Gel Process.  
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Abstract─ Recently, there has been increasing interest in the synthesis and use of 

refractory oxide ceramics as a high-temperature electrode and also thermo-electric 

materials [1, 2]. These materials, such as perovskite type oxides particularly 

compounds like lanthanum chromite LaCrO3, usually, exhibit hopping-type electrical 

conductivities approaching 30(Ω.cm)-1 [3]. The present work aims to synthesize and 

characterize rare-earth chromite oxides RECrO3 (RE: La, Yb, Gd, Pr), which have the 

orthorhombic perovskite structure that is apparently stable at 1000 °C calcination 

temperature. The synthesis of RECrO3 (RE: La, Yb, Gd, Pr) compounds was made by a 

citrate gel process, using rare-earth-nitrate salts as cation precursors, and followed 

by a heat-treatment at various temperatures (400°C, 600 °C, 800 °C, and 1000°C) for 

4 h. The obtained powders were characterized by X-Ray diffraction (XRD), Fourier 

transform infrared spectroscopy (FTIR), and scanning electron microscopy (SEM). 

Results show that all the products, especially calcined at 1000°C have a high purity 

degree and good crystallinity and that this latter increases with the calcination 

temperature increasing which has "in contrast" a great effect on the agglomeration 

of the powders as is shown in the SEM’s micrographs.  

Keywords: Perovskite, Lanthanum Chromite Oxides, Citrate Gel Synthesis, DRX.  
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Abstract─ The main objective of the present study is the preparation of controlled-

release Losartan microspheres based on cellulose derivatives for controlled and 

prolonged release. Micro-encapsulation by simple emulsion (O/W) solvent 

evaporation method was carried out to prepare these formulations using two 

cellulose derivatives as matrices: ethylcellulose (EC) and cellulose acetate butyrate 

(CAB). The optimization of the experimental parameters such as the polymer/solvent 

ratio, the matrix type, stirring speed and the number of blades was studied to get high 

encapsulation efficiency of drug. The effect of the selected parameters on 

microsphere characteristics, as well as the release rate was investigated. SEM 

images show that obtained microparticles are spherical in shape. The effective 

entrapment of Losartan in the microspheres was confirmed by FTIR spectroscopy and 

XRD diffraction. The encapsulation efficiency was improved when the polymer 

concentration increased reaching 82 %. We have obtained microspheres in the range 

of 35-154 μm by varying process conditions. The in vitro release kinetics of the 

Losartan were established at 37 °C in simulated gastric medium pH 1.2 and the 

obtained data were analyzed according to the Fick’s law. The results showed that the 

surface morphology and encapsulation efficiency of the microspheres depended 

strongly on the polymer/solvent ratio and the release rate could be controlled by 

adjusting the process conditions.  
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Abstract─ This work scrutinizes the effects of the chemical treatment of natural 

fibers specifically sawdust on the mechanical properties of a composite based on a 

matrix made of clay and lime. The matrix was made up of clay that was reinforced 

with sawdust in different proportions respectively 0.5, 1, 1.5, 2, and 2.5 wt % for the 

sake of using them as bricks in rural houses located in desert areas. It is worth 

pointing that the sawdust was treated chemically with NaOH (5wt%) and KMnO4 (0.01 

wt%). The findings, however, have revealed that the mechanical properties of the of 

the composite at hand have increased in the sense that the composite reinforced with 

alkali has augmented in terms of strength of flexion and compression to reach a 

maximum value of 0.89 and 4.85 MPa when compared to the untreated reinforcement.  

Keywords: Sawdust; Composite Materials; Mechanical Properties; Chemical 

Treatment 
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 Machine intelligence group contribution method (MIGC) for the 

estimation of critical properties and acentric factors of pure chemistry 

materials  
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Abstract─ This work aims to establish machine intelligence based on support vector 

regression (SVR) method combined with group contribution (GC) method to estimate 

critical pressure, temperature, and volume properties and acentric factors of pure 

compounds. A database contains about 1700 various chemical compounds including 

149 functional groups to represent critical temperatures, 149 for the critical 

pressures, 166 for the critical volume, and 166 for acentric factor of the investigated 

pure compounds. The hybrid SVM was trained using 67% of data points while the other 

33% were considered as a testing dataset. A satisfactory results have been obtained 

between the experimental and the predicted properties in terms of percentage 

average absolute relative deviation (AARD%) for the whole database of 0.921 % for 

critical pressure, 1.929 % for critical temperature, 4.190 % for critical volume, and 8.515 

% for acentric factor. And high correlation coefficient (R2) of 0.954 for critical 

pressure, 0.93 for critical temperature, 0.965 for critical volume, and 0.908 for 

acentric factor.  

Keywords: Support vector machine, critical properties, group contribution method. 
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Abstract─ Nanofluids have attracted a lot of attention from researchers in recent 

years due to their excellent properties. Although many theoretical and experimental 

reviews have been conducted to assess the thermophysical properties of dissimilar 

fluids, researchers have failed to find good theories to determine the viscosity and 

thermal conductivity of nanofluids. Although experimental approaches are more 

reliable than theoretical methods, they are generally difficult to set up due to the need 

for specific equipment. The aim of this study is the application of artificial neural 

networks and machine vector support for the prediction of thermophysical properties 

of different nanofluids. Results show that amultilayer perceptron withe back-

propagation algorithm was able to estimate the dynamic variation of the conductivity 

of copper oxide as a function of temperature, volume fraction, density, viscosity and 

basic fluid conductivity with great accuracy. The structure of the obtained model was 

{5-20-1} in the first, hidden and the output layer respectively. The best model was 

obtained with high regression coefficient of 0.9998 and very low root mean squared 

error RMSE of 1.9468.  

Keywords: Support vector machine, artificial neural networks, nanofluids, 

thermophysical properties 
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Abstract─DFT calculations using the BP86 and B3LYP* functions were performed on 

a series of copper organometallic complexes. Several structures have been 

optimized highlighting different environments of the metal center. The Cu(II) metal 

cation is located in an ML4, ML5 or ML6 environment with EVM (metal valence 

electrons) ranging from 17 to 19. The analysis of natural populations attributes a 

strongly positive charge for the metal cation and the single electron is localized on 

the metal with regard to the values of spin densities. The theoretical results show a 

good agreement with the experimental data. The oxydo-reduction properties are 

considered, in order to establish a relationship between the theoretical results and 

the electrochemical results.  
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Abstract─ lignocellulosic, renewable, natural, clean, abundant and widespread 

biomass is considered an ideal source for traditional fossil fuels [1-4]. In recent years, 

various catalytic conversion methods have been developed for the conversion of 

biomass into organic compounds, from which a wide range of target products can be 

obtained [5-9]. Among these renewable compounds is "furfural", which is one of the 

most important components of bio-refinery [10-12], produced by the hydrolysis and 

dehydration of xylose contained in hemicellulose. 

Several processes have been studied on the flat molecule "Furfural" include its 

oxidation, hydrogenation, condensation with acetone using different catalysts among 

them lamellar double hydroxides. 

 
Figure:  reaction of oxidation furfural with H2O2 

 

This last ones have a major interest in catalysis because they: 

• Are synthesized pure in the laboratory at low cost. 

• Are anionic exchangers, absorbers and catalysts 
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• Form homogeneous mixed metal oxides (solid solution of metal oxides) 

with a very small crystalline size. 

• Have a "memory effect" (the reconstruction of the lamellar structure). 

 

Catalytic oxidation is used for the conversion of furfural to many chemical 

intermediates and end products, including furoic acid, succinic acid, fumaric acid ... [6, 

13-20]. 

 

Keywords: layered double hydroxides, structure, catalyst 
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Abstract ─ Biodegradable and very low cost adsorbents from organo-activated 

bentonite (A-OAB) and encapsulated with alginate (A-OAB  beads) were prepared. 

New materials were characterized by Fourier transform infrared spectroscopy 

(FTIR), scanning electron microscopy (SEM) and isoelectric points (pHpzc). Their 

adsorptive properties were tested in the removal of methylene blue (MB) from 

aqueous medium. Adsorption studies were carried out in batch system. Performance 

of the samples was evaluated under various experimental conditions: initial 

concentration, contact time, effect of pH and temperature. Langmuir isotherm model 

describes well the adsorption process. Results showed that the maximum adsorption 

capacity of A-OAB beads is very high and found to be 799.43mg/g at 25°C. The obtained 

thermodynamic properties showed a spontaneous and exothermic process. 

Desorption tests showed that the removal efficiency of MB decreased from 95 to 

89.7% after six regeneration cycles for (A-OAB). From this, (A-OAB) can be utilized as 

an economical adsorbent for the removal of basic dyes from the contaminated waste 

water. 
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Abstract─ Thiswork involves the synthesis of surfactant molecules (Lipoaminoacids) 

by the acylation reaction of one (or more) amino acid residue with a fatty acid chloride. 

Lipoamino acids have surfactant properties, widely used in the field of cosmetics. The 

synthesis was carried out according to two different methods the first is the classic 

SCHOTTEN-BAUMMAN route in a basic medium, in the second method by heating in 

the presence of organic solvents (scheme1). 

 
 Scheme 1  

 

These molecules are biodegradable and have no toxic metabolites in order to 

preserve the environment. Analysis of the products obtained with NMR and mass 

spectroscopy (LC / MS) confirmed the structures of the compounds synthesized.  

 

Keywords: Surfactants, fatty acids, aminoacids, lipoaminoacids, amidification. 
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Abstract─ Most previous research on the term of alkaline and thermal activation, 

applied in the presence of cement as a main constituent, mixed with industrial waste 

like (fly ash, slag, glass,...) by certain percentages to give a geopolymers or alkali-

activated materials for studying the mechanical and chemical, as well as physical 

behaviour. These methods carried out by chemical solutions such as (NaOH, KOH, 

Na2CO3...) by different concentrations to facilitate the solubility of the aluminates-

silicates, it’s depending on the nature of (CaO-SiO2-Al2O3) system in mineral residues, 

also there is the thermal method cured at a differents temperature for 24 hours that 

according to studies and researchers, all these methods to protect the environment 

from the emission of gaseous pollutants into the atmosphere. 
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Abstract─ Crystal Violet (CV), a toxic dye for aquatic environment, was efficiently 

removed from water by biochar produced from a single-step pyrolysis of 

pomegranate peels agricultural waste. Biochar (named PP700) was obtained via a 

direct pyrolysis of precursor at 700 °C for 3 hours under limited oxygen condition. 

Physicochemical properties of PP700 were investigated by FTIR, XPS, BET, SEM-EDX, 

and pHpzc analysis. Batch adsorption tests were performed to determine the effect 

of various factors such as initial pH (range 2–12) and initial dye concentration (2-120 

mg/L).  

Results of N2 absorption/desorption indicated that PP700 exhibited a higher BET 

surface area of 416.7 m2/g and a total pore volume of about 0.193 cm3/g. The pHPZC 

value of the prepared biochar is 5.62. The experimental results show that the PP700 

is an effective adsorbent for CV dye in aqueous solution even at high concentrations. 

Based on Langmuir isotherm, the monolayer adsorption capacity (Q0max) is 114.6 

mg/g. It was also found that the adsorption efficiency is slightly improved with 

increasing pH of solutions. Therefore, comparing with other agricultural precursors 

the finding suggest that the developed biochar is of promising potential to be applied 

as bio-adsorbent for removing dyes from wastewater.  

 

Keywords: biochar, crystal violet, pomegranate peel, adsorption, isotherm. 
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Abstract─ There are two different architectures for organic solar cells: standard and 

inverted. They differ according to the role of the lower electrode as a cathode or an 

anode. In the standard structure the holes go towards the ITO electrode while in the 

reverse structure the holes go towards the ITO electrode. Interface materials are 

located between the active layer and the electrodes. The advantages of these layers 

is the alignment of energy levels between the active layer, the electrodes and these 

interface materials in order to facilitate transport of charges to the electrodes and to 

minimize recombination.  

The objective of this paper is to obtain by simulation, the electrical characteristics and 

the behavior of a photovoltaic system by using General-Purpose Photovoltaic Device 

Model GPVDM software, this according to the variations of the parameters of the 

model. The comparison of the simulation results of the different structures allowed 

as to choose an optimized structure with suitable interface materials. The optimized 

cell is ITO/AZO (40 nm)/P3HT:PCBM (200 nm)/Cu2O (20 nm)/Ag, with the following 

photovoltaic parameters: PCE=5%, VOC=0.6V, JSC=12 mA/cm² and FF=67.53%.  

 

Keywords: Organic solar cells, Hole transport layer, Electron transport layer, 

Simulation, GPVDM, Performance. 

 

 

ourahmounourida@yahoo.fr   

 

 

 

 

 

 

 

 

 

mailto:ourahmounourida@yahoo.fr


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
315 

 

 

DOCID 338007 

 

 Assessment of carbon monoxide indoor pollution using an 

electrochemical sensor.  
 

Farid RAHAL1,2*, Salima REZAK1,3, Noureddine BENABADJI1,4  
 

1Architecture Department, University of Sciences and Technology of Oran, Mohamed Boudiaf, Oran, 

Algeria  
2 Laboratory of Sciences, Technology and Process Engineering, University of Sciences and Technology 

of Oran, Mohamed Boudiaf, Oran, Algeria  
3 Laboratory of Chemistry of Inorganic Materials and Applications University of Sciences and 

Technology of Oran, Mohamed Boudiaf, Oran, Algeria  
4 Laboratory of Analysis and Application of Rayonnements, University of Sciences and Technology of 

Oran, Mohamed Boudiaf, Oran, Algeria  

  

Abstract─ Indoor air pollution is a public health issue, which is the subject of growing 

interest, justified by the time spent by the general population inside closed places. 

Thus, the exposure of the population to these different pollutants and in particular 

sensitive people such as children and the elderly can be significant.  

The quality of indoor air depends on the sources of indoor and outdoor pollution and 

the ventilation and air renewal conditions in enclosed spaces. In indoor environments, 

there are many chemical pollutants; we were interested in carbon monoxide because 

of the many accidents it generates each year in Algeria.  

In order to measure the concentration of carbon monoxide continuously in a home, 

we used a low-cost electrochemical sensor, integrated into an electronic assembly. 

The principle of the measurement system of most electrochemical sensors is the 

oxidation or chemical reduction of a gas in contact with metals having catalyst 

properties. This is because catalysis allows metal oxides to vary in conductivity when 

subjected to a change in the gaseous environment. This is the case of the TGS2442 

carbon monoxide sensor, which is equipped with a sensitive layer of SnO2.  

This analyzer is one of the APOMOS models (Air pollution Monitoring System) that we 

have developed in order to measure the concentration of several pollutants. This 

assessment makes it possible to identify problematic places in a home faced with 

carbon monoxide pollution and thus propose solutions to deal with them.  

Keywords: Indoor pollution, Carbon monoxide, Electrochemical sensor, APOMOS. 
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Abstract─ The ball grin ding is widely used in the industries of fragmentation 

particularly the industry of cement. It is directly involved in the crushing and grinding 

of clinker. The appropriate heat treatments of the balls make it possible to obtain 

suitable hardness and wear resistance. In order to increase the hardness and obtain 

a better wear resistance, we worked on some parameters in order to obtain suitable 

structures. Additions of alloy elements also make it possible to reach similar results. 

Generally, the wear resistance improves when the hardness increases. Very hard 

materials are much more resistant to wear in the presence of abrasive particles 

thanks to the hard superficial layer that prevents penetration of the abrasive 

particles. The abrasive wear of the grinding balls is due to the damage of their 

surfaces by the grinded material, the shielding of the grinders and by the balls 

themselves. It is determined, in this work, by the mass loss of the rough casting balls 

and the heat treated ones. A mathematical model of the grinding balls wear is 

proposed in this work. 
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Abstract─ Algeria has a wide range of renewable energies in its large territory with 

a great potential that is greater than we can imagine. First of all, we have the most 

widespread energy in Algeria, wich is Solar Energy. Algeria receives on average 7.3 

kWh/m2.day in the South and 5.7 kWh/m2.day in the North from solar energy when 

the sky is blue and clear. Biomass is an important source of energy, thanks to the 

energy recovery of this waste, up to 1900 GWh, biogas and biofuel can be produced. 

We also have untapped hydropower potential. For wind energy, wind maps from the 

southeast show high wind speeds (≥5 m/s). In addition, Algeria has 280 untapped 

geothermal energy sources ranging from 40°C to 98°C. Finally, Algeria has a 

significant water potential, its albian groundwater would contain 45000 billion m3 of 

water.  

Keywords: energy, Algeria, solar energy, wind, biomass, biogas, geothermal, 

hydropowe 
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Abstract─ Acids are widely used in industry for different purposes such as cleaning 

of metallic parts of machines, tanks and pipelines; corrosion is the accompanying 

problem with these processes, it is the damage caused to the metal due to the 

aggressive attack of the acid when it come in contact with the metal surface. Organic 

corrosion inhibitors are used as one of the most efficient, practical and cost effective 

techniques for metal protection from the effects of acids. The molecules of the 

inhibitors are adsorbed onto the metal surface by different fashions forming a 

protective file that isolate the metal surface from the acidic medium and inhibit the 

corrosion process. The organic compounds that include heteroatoms in their 

structures (like sulphur, oxygen, nitrogen etc), aromatic ring and conjugated multiple 

bonds can act as good corrosion inhibitors since they are rich with adsorption centres 

that facilitate their attachment to the metal surface. Schiff bases have been proved to 

be effective inhibitors for the acidic corrosion because of its –C=N– group in which N 

atom is eligible to form coordinate-covalent bond by its unshared electrons, whereas 

the π-bond capable to interact with the metal surface. In this study an original Schiff 

base was  tested as corrosion inhibitor for the XC70 steel in 1M chlorydric acid at 

different concentration.  Potentiodynamic polarization and electrochemical 

impedance techniques have been used in the study. The results revealed that the 

inhibition efficiency increases as inhibitor concentration increases and decreases 

with the increasing the temperature. The maximum inhibition recorded efficiency 80%  

at 313 K in the presence of 10-4 M of Schiff base. Ecorr values proof that this compound 

act as mixed type inhibitor. Adsorption isotherm of Schiff base on XC70 steel surface 

obeys Langmuir adsorption. The thermodynamic parameters were determined. 
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diphosphonic acid HPHPA 
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Abstract─ The objective of this study is to synthesize a new organophosphorus 

diphosphonic acid-type extractant molecule with high extractability and improved 

selectivity in the separation, purification and recovery of various metals in order to 

improve existing processes using conventional extractants and to make them 

available to the uranium purification and radiopharmaceutical teams. The synthesized 

diphosphonic acid HPHPA has been the subject of application tests, particularly in the 

liquid-liquid extraction of uranium (VI) from a synthetic uranium solution. A 

parametric study of the extraction of uranium (VI) was carried out on different factors: 

the time of contact, the initial concentration of metal, the acidity of the aqueous phase, 

the ratio of the volumes of the two phases Vaq / Vorg, the concentration of the 

diphosphonic acid, and the temperature. The optimal conditions obtained were: 

stirring time = 25 minutes, [U(VI)] = 0.126 M, [HNO3] = 0.001M, (Vaq / Vorg) = 1, [HPHPA] 

= 0.3M, temperature = 20°C; with an extraction yield of 93.58%. An infrared 

spectroscopic analysis (FTIR) has shown that the coordination of uranium (VI) takes 

place via oxygen atoms.  

 

Keywords: organic compounds, diphosphonic acids, synthesis, uranium (VI), liquid-

liquid extraction. FTIR. 
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 Solvothermal synthesis of nanostructured PbO from spent lead 

acid battery positive plate and his characterization  
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Abstract─ Early, millions of lead acid batteries (LABs) are thrown after their failure. 

They constitute a source of contamination of the environment and a great attaint for 

the human health. Many processes, either pyrometallurgical or hydrometallurgical, 

have been developed to produce metallic lead from the spent LABs. However, 

pyrometallurgical routes require high temperature (around 1000 °C), which not only 

consume huge amounts of energy but also easily produce SO2 and lead dust if the 

desulfation is not fully completed, bringing secondary contamination to the 

environment [1-3].  

The aim of this work was the synthesis and characterization of nanostructured PbO 

obtained from spent materials of positive lead acid batteries.  

The processes of synthesis comprise desulfation, reduction of PbO2 and calcination. 

At each stage of the above process, the chemical composition and the morphology of 

the obtained materials was studied by X-Ray diffraction, scanning electronic 

microscopy SEM , IR and thermogravimetry. The obtained nanostructured PbO was 

examined by XR-diffraction, SEM , IR and thermogravimetry.  

 

Keywords: Solvothermal, nanostructured PbO , Lead acid battery. 
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Abstract─ Aminopolycarboxylates (APCs) [1, 2] are multidentate ligands able of 

coordinating with a wide range of metal cations. Chelation technology has shown its 

potential to develop a sustainable metal mining technology from various 

contaminated sites using APCs new generation, which incites us to carry out a 

theoretical study on these ligands in order to find alternative ligands with a chelation 

capacity as effective as the EDTA. In this contribution, we will studing in a theoretical 

way the charge transfer of some ligands such as EDDS, EDDM, EDDG, IDS, CDTA and 

EDTA with some metals and trying to predict for each reactant: an electrophilic, 

through which the species accepts electrons, and the other, nucleophilic, where the 

species donates electrons. The formation of electron donor-acceptor complexes is 

studied with global charge transfer partitionings in the Parr-Pearson [3] model. 

Through a simple proposal, the charge transfer obtained from the theory of Parr and 

Pearson is partitioned, for each reactant, in two channels: an electrophilic, through 

which the species accepts electrons, and the other, a nucleophilic, where the species 

donates electrons. It is shown that global model allows us to determine 

unambiguously the charge transfer mechanism prevailing in a given reaction. The 

correlation between the charges obtained for the interaction between acids ligands 

of the type APCs and Mn, Co, Ni, and the log K provides support for their interpretation 

as measures of the electrophilicity and nucleophilicity of a chemical species, and, at 

the same time, allows one to describe the donation.  

Keywords: APCs, EDTA, EDDS, EDDM, EDDG, IDS, CDTA 
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 Elaboration and evaluation of biocomposite microparticles for methylene 

blue dye removal  
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Abstract─ Textile industry’s waters are a source of environmental degradation 

because they are loaded with many organic micropollutants such as dyes which are 

considered today as carcinogenic pollutants.  

So, the aim of this work is to develop polymeric microparticles and test their 

adsorption capacity for methylene blue (MB) dye removal. The biocomposite 

microparticles are based on red wood powder and composed from two cellulose 

derivatives namely ethylcellulose (EC) and cellulose acetate (AC).  

The microparticles are obtained using emulsion / solvent evaporation process and 

are characterized by FTIR and optical microscopy, the pHpzc is also determined.  

The effects of some of the process parameters (emulsifier concentration and 

emulsion stirring speed) on MB adsorption are evaluated using designs of 

experiments (DOE) and Minitab software modeling. The kinetics of adsorption are 

evaluated according to different kinetic models and methylene bleu dye removal 

reached 80% in some cases.  

 

Keywords: Microparticles; biocomposite; red wood powder; cellulose derivatives; 

methylene blue; adsorption. 
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A Computer System To Manage Sewage Networks, Based on a Multi-

Criteria Analysis.  
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1Computer Science Department, Tahri Mohammed University, Bechar, Algeria.  

  

Abstract─ The management of sewerage networks is a long-term theoretical process 

that takes into account the condition of sewerage networks throughout their life cycle 

to improve their operation and ensure the level of performance required for users 

while respecting technical and financial constraints. There must be, therefore, a set 

of actions (decisions) to be undertaken in the short, medium, and long term. In this 

context, we tried to introduce the computer tool to help the decision-maker during 

his decision. We do not try to decide at its place, but to justify his choices by 

implementing a system based on multi-criteria analysis for decision support. This 

type of analysis aims “in this case of sewerage networks management”, to classify 

the pipes from «the good" to the "worst". This kind of problem is an arrangement 

problem called “Gama”.  

In multi-criteria analyses there are many methods among them we mention ELECTRE 

III, it is used to rank the pipes and select the ones with the highest priority to maintain.  

 

Keywords: Sewerage Networks, Multicriteria Analysis, Partial Aggregation, ELECTRE 

III, Gama Problem. 
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Abstract─ Layered double hydroxide (LDHs), with hydrotalcite-like structure 

containing Li (I) and Al (III) in the layers (Li-Al-CO3), is prepared by coprecipitation 

method according to the molar ratio Li / Al = 3 at fixed pH = 9. Part of the material is 

then calcined at 350 °C, denoted Li-Al 350. The obtained materials are characterized 

by Powder X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR), 

scanning electron microscopy (SEM) and thermogravimetry-differential scanning 

calorimetry (TG-DSC). The prepared Li-AlCO3 and Li-Al 350 are then used for the 

removal of Evans blue (EB) dye from aqueous solutions.Batch studies are conducted 

to determine the effect of various experimental parameters such as contact time, pH, 

sorbent dosage and the temperature. The isotherms are established and the 

parameters calculated. The sorption kinetics data fitted the pseudo-second order 

model. The equilibrium data were analysed usingthe Langmuir, Freundlich and 

Dubinin–Radushkevich models. The sorption data fitted the Langmuir model with good 

values of the correlation coefficient.In the pH range of the dye solution from 4 to 11, 

the sorption capacity of Li-Al 350 and Li-Al -CO3 increases with increasing pH up to 

pH = 7,after this value, the uptake of EB decreases. The sorption capacity of Li-Al 350 

is found approximately 2 times higher than that of uncalcined Li-Al-CO3. 

Thermodynamic parameters such as ΔG, ΔH and ΔS were calculated, The values of 

the parameters obtained show that the Evan’s Blue sorption was spontaneous and 

endothermic in nature.  

Keywords: Adsorption, Evan’s Blue, hydrotalciteLi-Al. 
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Abstract─ Algeria is located in a region threatened by global warming, the effects of 

which are resulting in dry rivers and dams recording low filling rates. It is important 

to preserve this resource which is becoming increasingly scarce. However, the 

surface water mobilized is under the threat of significant organic pollution. Indeed, 

the Sarno dam, located in the north west of the country, is indicative of this situation.  

The Sarno dam initially had a capacity of 22 hm3.The waters of this dam are intended 

for the drinking water supply of the wilaya of SidiBelAbbés. The volume of water 

stored in this dam had an increasing tendency from 2012 to 2017 and which exceeded 

21 Hm 3 but in the last two years 2018 and 2019 the volume trended downwards with 

a value of 8 hm3 registered as of June 2020.It is therefore important to determine the 

state of pollution of its waters.Data on the water quality of the Sarno dam were 

collected for the period from 2003 to 2018. The annual monthly measurements were 

carried out by the National Water Resources Agency. In this study, we used BOD 

(biochemical oxygen demand) and COD (chemical oxygen demand) to measure 

organic pollution. These two parameters are used to estimate the COD / BOD ratio. 

The ratios show values between 4 and 6 almost over the entire period considered, 

with the exception of a few values which largely exceeded 6 and reached a value close 

to 10 going from July 2007 until March 2010. These values explain that the dam 

receives pollutants from industrial and domestic sources. This makes the water 

hardly biodegradable.However the values of the ratio tend to decrease.This means 

that the contribution of organic matter which is difficult to biodegrade has a 

downward trend and the water is still polluted and far exceeds regulatory standards.  

 

Keywords: organic pollution, BOD,COD 
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Abstract─ In the last years, nanostructured materials are experiencing a growing 

interest because of their fascinating and unique chimical properties often superior 

compared to the bulk materials of similar composition and due to the reduction of the 

grain size [1] and the large amount of interfaces. These materials present specific 

physical [2], magnetic properties [3], electrical [4].Hence, new fields of technological 

application [1] are offered.  

Magnetic measurements indicated that all powders exhibited a ferromagnetic 

behaviour irrespective of milling time whereas the corresponding magnetic 

parameters were found very sensitive to the milling time. This was associated with 

particle size refinement in addition to the phase composition and the amount of the 

amorphous phase; the higher the percentage of  

the amorphous phase was, the lower the values of Ms and Mr.  

The effects of the milling time on the magnetic properties of the mechanically alloyed 

powder mixtures by means of the VSM. Magnetic measurements demonstrate a 

ferromagnetic behaviour with significant changes of coercive field (Hc), saturation 

magnetisation (Ms), and remanent magnetisation (Mr). After 48 h of milling, the 

respective values of the coercive field, the saturation magnetisation, and the 

remanent magnetisation are of the order 96.82 Oe, 0.069 emu/g, and 0.176 emu/g, 

respectively. X-ray diffraction outcomes are supported by magnetic measurements, 

proving that the modifications in magnetic properties are caused by the appearance, 

besides the corresponding phases proportion (nanocrystalline martensite and 

amorphous).  

 

Keywords: nanostructured, chimical properties, milling 
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Abstract─ Thermal processing of sewage sludge (SS) wastewater treatment plant 

WWTP  has received increasing attention in recent years. Heat calcination valorise 

the carbon rich organic fraction of SS, while effectively reducing SS volume. However, 

the fate and distribution of heavy metals (HMs) during thermal processing of  sewage 

sludge wasterwater treatment plant WWTP  is an important issue to address because 

it has impact on the generation of secondary pollutants and the environmental 

acceptability of the residues for reuse and reclamation. The refractory metals 

(thermally stable, i.e. Zn, Cu and Cr ) are less volatile at different temperatures at 200 

and 400 °C of thermal processes  and they are  enriched in the residues. On the 

contrary,HMs with lower thermal stability (i.e. Hg, Cd and Pb) are prone to 

volatilisation. However, volatilisations and enrichments of HMs in the residues 

strongly depend on the characteristics of SS and nature of the thermal process.To 

gain insights into mineralogical analysis, physico-chemical, microstructure 

properties and heavy metals were characterized by proximate, ultimate field 

emission x-ray fluorescence ( XRF ), scanning electron microscopy ( SEM ), 

attenuated total reflectance-Fouriet transform infrared ( ATR-FTIR ) spectroscopy, x-

ray diffraction ( XRD ) and UV-vis spectrophotometer  .Data presented in this study is 

important for the quantitative and qualitative analysis of the sewage sludge 

wastewater treatment Plant WWTP.Such analysis is essential to the management of 

WWTP , and for the assessment of  environmental risks posed from wastewater 

sludgesdisposal.To value them as fertilizer ( presence of potash and iron )in the field 

of agriculture or building materials ( presence of silica and calcium oxide ) through 

the mineralogical analysis of these sewage sludge by x-ray fluorescence . 

Keywords: Thermal , sewage , sludge , heat calcination. 
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rétention de quelques effluents 
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Abstract─ This present work is subdivided into two main parts:  

The first part consists in preparing the adsorbent: the double lamellar/ layered 

hydroxide Mg / AL-CO3, which was prepared according to the co-precipitation method 

described by MIYATA. And then grafting this LDH with Taurinylphosphonic acid, then 

it is applied to the retention mercuric ions Hg (II). The characterization of this product 

was carried out by the spectrometric method (XRD).  

In the second part, the material obtained was studied for the retention of Hg (II) ions 

and gave an extraction yield of 73% , with 0.1 g of adsorbent at pH = 5.8 and T = 25 ° C 

for a grafted LDH.  

The rise in temperature had an unfavorable effect confirming the exothermic 

phenomenon of adsorption which follows the L-type isotherm and second order 

kinetics. So plus that the thermodynamic study confirmed to us the spontaneous and 

exothermic character of the adsorption of Hg (II) ions.  

 

Keywords: HDL/LDH, grafting, adsorption, Hg (II), taurinylphosphonic acid. 
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Abstract─ The packaging industry relies strongly on the use of petroleum-derived 

plastic materials, which raises some concerns from both economic and 

environmental perspectives. Current innovations in food packaging research include 

the development of active packaging systems based on biodegradable natural 

polymers such as proteins and polysaccharides, which can include a variety of actives 

additives such as antioxidants, antimicrobials, vitamins and favours with the aim to 

improve their appearance and to extend foodstuff shelf life during storage and 

transport.  

In the present study, actives bionanocomposites films based on cellulose acetate 

butyrate (CAB) plasticized with Triethyl citrate, used as matrix (M), were elaborated 

by incorporating zeolite-doped with silver nanoparticles (AgZ) as antibacterial 

nanofiller and thymol (Th) as natural antioxidant agent, at two different 

concentrations of both additives, using solvent casting method. The prepared films 

(M/AgZx%, M/AgZx%/Thy% and M/Thy%) were characterized using UV-visible 

spectroscopy and X-ray diffraction (XRD) analysis. The results revealed the presence 

of silver nanoparticles (AgNPs) in both zeolite network and films with a face centered 

cubic crystalline structure. The transparency decreased slightly for AgNPs-included 

films, however UV barrier was greatly improved, which was more pronounced for the 

ternary film M/AgZ5%/Th2%. The wettability/hydrophilicity of the films, evaluated by 

measuring the contact angle, was improved after incorporation of additives into the 

matrix. The study of antioxidant activity evaluated by the DPPH method showed the 

effectiveness of the Th-including-films. Tests of the antimicrobial activity of AgZ and 

their actives films using disc diffusion method have confirmed the inhibitory ability of 

AgNPs against Escherichia coli (E. Coli) and Staphylococcus aureus (S. aureus) 

pathogenic bacteria. The results suggest that the formulated bionanocomposites 

films could be considered promising actives food packaging materials.  

Keywords: Cellulose Acetate Butyrate, Antimicrobial/Antioxydant Packaging, Silver 

nanoparticles 
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Abstract─ The extensive use of chemicals in the industrial processes has led to the 

spread of toxic and carcinogenic compounds in the aquatic environment, influencing 

human health and ecological equilibrium. Among them, the synthetic dyes leads to 

serious water pollution concerns, which requires effective solutions. The adsorption 

is the most versatile technique used in water treatment, for which the type of 

adsorbent plays a critical role in this process. Recently, the development of 

polysaccharide-based materials as adsorbents in wastewater treatment presents an 

innovative and green technological solution.  

In this work, eco-friendly porous nano-hybrids microbeads were synthesized via 

ionotropic method by incorporating nanoparticles of zinc oxide (ZnO) into Al (III) 

crosslinked-carboxymethyl cellulose interpenetrated by dextran sulfate chains. The 

as-synthesized microbeads (CMC/DS/ZnO) were characterized using UV–vis 

spectrophotometry, X-ray diffraction (XRD) analysis, Fourier transform infrared 

(FTIR) spectroscopy and Scanning electron microscopy (SEM). Their adsorption 

performances were evaluated for the removal of methylene blue cationic dye (MB) 

from aqueous solution as a model pollutant. The effects of the initial dye concentration 

and time were investigated at neutral pH and a temperature of 298 K.  

The kinetics and equilibrium data were well described by the pseudo-second-order 

kinetics and the Langmuir isotherm models, respectively. The maximum equilibrium 

sorption capacity (qm) of the bionanocomposite prepared at 2% of ZnO, calculated 

using Langmuir model, was found to be 448 mg.g-1, which was higher than that of the 

ZnO-free beads (384 mg.g-1). The bactericidal activity of these hybrids was confirmed 

against Escherichia coli (E. Coli) and Staphylococcus aureus (S. aureus) bacteria by 

using agar diffusion method. The obtained results opens a new avenue for the 

development of hydrogel-based as alternative adsorbents having bactericidal 

property to be use for the disinfection of industrial wastewater intended for reuse.  

Keywords: Carboxymethyl cellulose microbeads, Zinc Oxide nanoparticles, Dye 

Adsorption 
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Abstract ─ The main objective of this study is to contribute to the development of new 

titanium alloys for biomedical applications, using non toxic elements (Ta, Mo), 

possessing mechanical properties as close as possible to those of bone, and to 

evaluate their corrosion resistance in biological media. A particular attention was 

accorded to the influence Mo addition on the microstructure and corrosion resistance 

of the proposed biomaterials. In this optic, titanium alloys with non toxic elements Ti-

10Ta-xMo (x = 2.5, 8 and 10 wt%) were elaborated and characterized by physical 

methods, namely X-ray diffraction and the scanning electron microscopy SEM. 

Subsequently, the electrochemical behavior of these materials was studied in 

simulated body fluid SBF at 37°C with OCP, potentiodynamic polarization, and 

electrochemical impedance spectroscopy (EIS) measurements. All obtained results 

were compared to those of Ti-6Al-4V. The results of XRD and SEM microscopy 

indicated that the addition of Mo stabilized the β-phase, which plays a crucial role in 

the corrosion resistance improvement of the Ti-10Ta-xMo alloys. From the 

polarization curves, it can be seen that the alloys exhibited a wide passive region 

without the breakdown of the passive films and also low corrosion current densities. 

In addition, the values of the corrosion current densities and passive current densities 

decreased with the addition of Mo into the Ti–10Ta alloy. In general, our results show 

that the corrosion resistance of the Ti-10Ta-xMo biomaterials is much higher than that 

of Ti-6Al-4V and that of many alloys cited in the literature and therefore these alloys 

are promising in the biomedical field. 

 

Keywords: Titanium alloys, biomaterials, microstructure, OCP, potentiodynamic 

polarization, EIS. 
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Abstract─ The study and design of composite materials are of great interest in many 

fields and varied of modern chemistry. The natural fiber composites have an 

important place in the history of technology. The development of plant resources 

brings a very interesting alternative to environmental, ecological, social and 

economic problems, the growing problem of waste, environmental legislative 

standards as well as the exhaustion of fossil resources.  

The study presented is prospective in nature and its objective is twofold. It consists, 

on the one hand, of offering low-cost materials with properties comparable to those 

of widely used composites and which should make it possible to combine the 

advantages of thermoplastics with those of cellulosic fibers, and on the other hand: 

( 1) to find a way to reduce the consumption of PVC, (2) to study the effect of treatment 

of the cores dates flour on the physico-mechanical properties of PVC/cores dates 

flour composites for rates load of 10, 20 and 30%. 

The elaborate composites were characterized by mechanical qnd physical tests. The 

elongation and the strength at break of the composites prepared out with untreated 

cores date flour underwent a drastic reduction compared to virgin PVC. On the other 

hand the acetylation treatments improvement of these properties. The Young modulus 

undergoes an increase with the increase in untreated and treated cores date flour 

rate. The acetylation of cores date flour did not affect the density of composites with 

low loading rates (10% and 20%) compared to composites prepared with untreated 

flour; but a decrease in density was recorded for load rate of 30%. 

Keywords: Composites, poly (vinyl chloride), cores date flour, acetylation, physico-

mechanical properties. 
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 Synthesis, Physical and PhotoElectrochemical Properties of CaWO4. 

Application in Photocatalytic Degradation of Phenobarbital.  
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Abstract ─ The semiconducting properties of the Scheelite CaWO4, synthesized by 

nitrate route, were investigated by the photocurrent technique and capacitance 

measurements in acidic solution (pH 5). CaWO4 crystallizes in the tetragonal 

symmetry with a large optical gap (4.88 eV) and a low electrical conductivity (σ300K 

= 2.63 × 10-5 Ω-1cm-1). The photo-electrochemical characterization shows n type semi 

conductivity with a wide depletion length ( 110 nm). The Nyquist representation, 

measured in the range (10-3-105 Hz), indicates a predominant bulk contribution with 

a constant phase element which takes its origin from the electrode roughness. The 

results of CaWO4 are relevant for its applications to photocatalysis. The conversion 

percentage of Phenobarbital reached 66% with photocatalysis under UV/C irradiation. 

The oxidation obeys to a first order kinetic with a rate constant of 2.7 × 10-3 min-1.  

Keywords: Scheelite CaWO4, Photo-electrochemical, Photocatalysis 
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Catalytic Removal of n-Butanol in Air over Mg4Al2-xCex Systems 

Synthesized by Hydrotalcite Route  
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Abstract─Volatile organic compounds (VOCs), released by various industrial processes and 
automotive exhausts, are one of the main air pollution contributors which is a global concern requiring 
efficient and economic methods to reduce such pollutants. Operating at low temperatures and at low 
cost, catalytic oxidation has proven to be an effective technology to decompose VOCs, mainly for low 
concentrations [1, 2], providing harmless carbon dioxide and water as final products.  
Several materials based transition metals are used as catalysts for this reaction. However, the oxides 
of said metals present disadvantages related to the reducibility, distribution and dispersion of the 
active phase and lead to a reduction in the stability and activity of the catalyst. The use of a hydrotalcite 
as a precursor is very effective for obtaining materials with excellent catalytic behavior, associated to 
the improvement in the dispersion of the active phase. In the other hand, cerium having a large capacity 
for storing oxygen is suggested as a successful metal to catalyze the total elimination of VOCs.  
In this sense, Mg4Al2-xCex (x= 0.4, 1.6,2) hydrotalcites were synthesized as precursors of mixed oxides. 
The systems were prepared via the co-precipitation method consisting in precipitating aluminum (III), 
cerium (III) and magnesium (II) in the form of nitrate at pH 9.5. The resulting slurry was heated at 60°C 
under vigorous stirring then filtered and washed several times with distilled water and dried at 80°C 
for 24h and finally calcinated by heating from RT to 500°C for 3h in flowing air. The obtained materials 
were characterized by several techniques (BET, XRD, ATG and Raman) and were evaluated in the total 
oxidation of n-butanol at 200°- 350°C.  
Characterization results showed that for all materials, the characteristic XRD patterns of hydrotalcite 
phase is observed. The analysis of the textural properties of our systems by the BET and BJH method 
reveals that the studied systems have a good specific surface. It varies between 84 and 117 m2 / g. 
According to the IUPAC classification, the nitrogen adsorption isotherm obtained for the Mg4Al1.6Ce0.4 
system is type IV, it is characteristic of a mesoporous solid. However, for the Mg4Al2 cerium-free 
system, the isotherm obtained is type II. This is an indication of a strong presence of mesopores but 
also of macropores. The pore distribution determined by the BJH method confirms this difference in 
texture observed in the two systems with and without cerium.  
Catalytic results showed that the ternary oxide, Mg4Al2-xCex, is active in the n-butanol oxidation 
reaction and that the catalytic performance is sensitive to the amount of cerium in the catalytic 
formulation. Indeed, the total elimination of n-butanol is obtained at 300°C in the presence of the 
Mg4Al0.4Ce1.6 materials.  
Keywords: Catalytic oxidation, n-Butanol, Cerium  

 

References:  

[1] P. M. Heynderickx, J. W. Thybaut, H. Poelman, D. Poelman, and G. B. Marin, “The total oxidation of 

propane over supported Cu and Ce oxides: A comparison of single and binary metal oxides,” J. Catal., 

vol. 272, no. 1, pp. 109–120, 2010.  

[2] C. Hu, “Catalytic combustion kinetics of acetone and toluene over Cu0.13Ce0.87Oy catalyst,” Chem. 

Eng. J., vol. 168, no. 3, pp. 1185–1192, 2011. 

 

sahraoui.faiza02@gmail.com  

 

mailto:sahraoui.faiza02@gmail.com


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
335 

 

DOCID  339122 

 

Optimization of magnetic and thermo-electrical properties of ZnO/ Rb 

xZnO1-x  

 

Said Kheira1,*, Baghdad Rachid1 ,Sediri Khaldia,2 
 

11C2MO, Engineering  Physics Laboratory  (LGP ), Pysics departement Ibn Khaldoun University ,14000, 

Tiaret, Algeria. .  
2Laboratory of Appleid Chemistry, ACTR UNIV.AIN TEMOUCHENT.DGRCT, BP 248, 46000 Ain 

Temouchent. algeria 

 

Abstract─ The present work is a theoretical study of the evaluation of doping in ZnO: 

Rb via magnetic  and thermoelectric properties using the density functional theory 

(DFT) which is developed to calculate the electronic states of solids containing huge 

numbers of electrons  , thermoelectric properties are investigated under the 

Boltztrap data. This properties attract extensive attention in the fields of material 

science, engineering , geophysics and so on .So the classical Boltzmann transport 

model  was adopted to calculate the electrical resistivity , Seebeck coefficient and 

thermal diffusivity.Of  ZnO: Rb  including the temperatures. 

We see that the size of the grain  increases with temperature and Seebeck coefficient 

decreased  , However, at high temperature, the p-type  were found by the sample of 

ZnO Rb doped ZnO which agree well with the available values reported in the 

literatures. 

  

Keywords: ZnO: Rb, thermoelectric properties, Seebeck coefficient. 
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Abstract ─ The carburetion is a surface thermo-chemical treatment of the low carbon steels 
(C <0.25%), to improve their structural, chemical and mechanical properties. The advances in 
this field make it possible to define the technological parameters of the process as a function 
of the desired mechanical fatigue characteristics. The experimental determination of the 
carbon diffusion coefficient in the austenitic phase and the configurations of the cemented 
layers obtained from XC20 steel is related by carburetion parameters (carbon flow rate, 
treatment temperature and the holding time (the case of our work). The obtained results show 
that the quantity of carbon diffused to the surface layer in the austenitic phase was increase 
with increasing the carburizing time (2 hours and 4 hours). Before carburizing, XC20 steel 
has a mixture of ferrite- and perlite phases with a soft and ductile core and surface layer. 
After 2 hours, the structure transformed to the residual martensite-austenite phase with a 
hard and brittle) resting on a core (soft and ductile). 
 

 
Figure 1- Microstructure of XC 20 steel before and after carburization. 

Keywords: carburetion, XC20, holding time, structure, treated layer. 
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 Effect of pH on the Stability of W/O/W double emulsions prepared by the mixture of 

biopolymers using direct method  
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ABSTRACT ▬ sodium caseinate (SC) and xanthan gum (GX) mixture were used to 

prepared Multiple W / O / W emulsion by the one-step process. Effect of pH on the 

stability of emulsions has also been studied. The study of stability of emulsions was 

conducted over a period of 20 days. This monitoring was revealed by studying of the 

physicochemical and rheological properties and bay an optical microscopy 

observations of emulsions after formulation. The apparent viscosity of the emulsions 

obtained strongly depends on the pH of the aqueous phase. The optimum pH for 

stabilizing W / O / W emulsions by SC/GX is 5.  

 

Keywords: Double emulsion, direct method, pH, biopolymers, Viscosity, Stability, 

 

 

soumiaseddari@yahoo.fr  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:soumiaseddari@yahoo.fr


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
338 

 

DOCID 335174 

 

 

Wastewater Treatment by Adsorption Process on Mineral Actived Carbon: 

Modeling and Prediction using an Intelligent Artificial Approach  
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Abstract─ Currently there are several wastewater treatment processes and several 

adsorbent materials consist of separating and purifying the various industrial 

effluents. In this work an artificial neural network (ANN) was developed to describe 

the dynamic adsorption of sodium decanesulfonate using actived carbon obtained by 

the calcination of mineral biomass under different conditions. Three inputs (time, 

mass of adsorbent and fixed bed height) were used in the input layer, three neurons 

in the hidden layer and one in the output layer for the reduced concentration. The 

Levenberg Marquardt back-propagation algorithm was applied. The tangent sigmoid 

and linear transfer functions are used for the hidden layer and the output layer 

respectively. The results showed a correlation coefficient R2 = 0.9965 with root mean 

squared error RMSE = 0.0276. An interpolation and an extrapolation stage are made 

to test the accuracy of the network. The results showed a high correlation coefficient 

R2 = 0.9969 and 0.984 respectively for the interpolation and the extrapolation. These 

results show the robustness and the high capacity of ANN to describe the dynamic 

adsorption of sodium decanesulfonate onto actived carbon.  

 

Keywords: Water treatment, fixed bed adsorption, Mineral biomass, Modelling, 

Artificial Neural Network,  

 

 

sedirim2@gmail.com  

 

 

 

 

 

 

 

 

mailto:sedirim2@gmail.com


ISyMC’2021 
International Symposium on 

MATERIALS CHEMISTRY 

 

 
339 

 

DOCID  337945 

 

 Electrochemical study on inhibitory effect of olive leaves 

extract on mild steel in 1 M hydrochloric acid  
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Abstract─ Olive leaves extract was investigated as a good corrosion inhibitor for mild 

steel in 1 M hydrochloric acid at a temperature region 303, 313 and 323 K. The 

investigation was done by weight loss and electrochemical measurements. Inhibition 

effect is attributed to the adsorption of inhibitor on the surface of the mild steel. The 

adsorption of the molecules of olive leaves extract on the surface is made according 

to the Langmuir isotherm. The obtained values of the free energy of the adsorption 

show that these extracts are physisorbed on the steel.  

 

Keywords: Corrosion, green inhibitor, olive leaves extract 
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Abstract─ The present work focuses on development of thin layers (ZnO) as a semiconductor 
for photocatalysis in aqueous solution. In order to overcome the cost of recovering a 
photocatalyst powder, the suspensions are replaced by zinc oxide thin layers (ZnO and ZnO: 
Fe) deposited on glass substrates by simple technique of '' Pyrolysis Spray ''1. Iron doping zinc 
oxide (ZnO: Fe) allows to move spectrum absorption towards longer wavelengths, thus 
allowing to larger part spectrum exploitation. The structural characterization by X-ray 
diffraction (XRD) was carried out on a device: “ARL EQUINOX 100 X-Ray Diffractometer”. The 
DRX peaks indicate that the layer obtained has a hexagonal structure (Wurtzite) according to 
JCPDS sheet No. 36-1451, which shows a maximum intensity at (101).Optical characteristics 
determination (transmittance, energy gap) as well as photocatalytic degradation were made 
using a UV-visible spectrophotometer.  
These thin layers were tested in the photocatalysis of degradation of methyl green (MG) in 
aqueous solution; this pollutant is a recalcitrant organic dye, toxic and very present in 
industrial waste water. Dye degradation followed the pseudo-first-order kinetics2,3. 
Catalysis reaction showed high dependency on medium pH. Alkalinization accelerates 
degradation kinetics, while its acidification slowed them down. Alcohol (Isobutanol) use 
confirms that photocatalysis mechanism passes largely by hydroxyl radicals. Iron (5%) doping 
ZnO made it possible to improve photocatalytic degradation efficiency. Degradation rate range 
from 35% to 88%, when the UV lamp is replaced by sunlight irradiation, for 90 minutes4,5.  
Key words: Thin layers, ZnO, Pyrolysis Spray, Iron doping, Photocatalyse.  
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Abstract ─ Organic reactions involving the condensation of two or more molecules to 
obtain new compounds are common in drug design processes as compounds with 
new biological behaviors [1,2]. Schiff bases are products of condensation reactions 
between primary amines with ketones or aldehydes synthesized under specific 
conditions [2]. Schiff bases are important due to their ability to stabilize metal ions of 
various oxidation states, participation in numerous catalytic and industrial 
applications and broad spectrum biological activities [3,4].  
Investigation on metal-organic complexes represents one of the most active areas of 
material science and chemical research. Major advances have been made in these 
materials due to their interesting properties and potential in various applications (e.g., 
electrical conductivity, magnetism, host guest chemistry, ion exchange, catalysis, 
nonlinear optics) [5]. Schiff base ligands and their metal complexes have been 
extensively studied over past few decades. The formation of stable complexes with 
metal ions is due to nitrogen lone pair of electrons of azomethine (−N = CH) bonding 
in their structure [6,7].  
We undertook this study to synthesize and characterize the ligands schiff bases 
tetradentate. These two ligands were prepared by the condensation of salicylaldehyde 
and p-Vanillin with ethylenediamine. Each of the ligands has been complexed with a 
series of metals such as Mn (II), Fe (II) and Ni (II). Then they underwent spectral and 
physicochemical analyzes such as: IR, UV-Vis, CCM and melting point. In the second 
part we tested to assess the antioxidant activity of ligand and their Schiff base 
complexes by the DPPH free radical scavenging method. The results obtained showed 
that the salen ligand has the most important antioxidant activity.  
Keywords: Schiff bases, complex, transition metals, salicylaldehyde, antioxidant 
activity, DPPH.  
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Abstract ─ In this work, we are interested in studying the effect of Mn doping 

percentage on the optical properties of zinc oxide (ZnO). Pure and Mn doped ZnO thin 

films were deposited onto the glass substrates by vacuum thermal evaporation then 

the samples were annealed under atmosphere at 500 °C to ensure the oxidation of 

ZnO. The optical property of these films was determined from the transmission 

measurement in the range of 250 - 600 nm using UV-visible transmission 

spectroscopy. The spectra are compared to the UV-visible spectrum of the glass 

substrate, we can conclude that the addition of Mn to ZnO thin films increases the 

wavelength and therefore decreases the optical gap.  

 

Keywords: ZnO thin films, Mn doped ZnO, thermal evaporation, optical propreties. 
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Abstract─This research work focuses on the design and characterization of organic 

material based on conductive polymer. The elaboration of this material will be carried 

out by chemical polymerization in situ in aqueous medium. The conductive organic 

material corresponds to the field of developing electronic devices conjugated with an 

organic component. The materials used in the devices have conductive properties to 

allow signal transfer. Some types of organic materials such as conductive polymers 

possess these qualities. The conductive polymer covers various aspects of a class of 

organic compounds to which are given conductive properties by different chemical 

treatment (doping) or by metal structuring, with emphasis on the aspects of shaping 

and design of materials and devices. 

 

Keywords: conductive materials, chemical polymerization, conductive polymers, 
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Abstract─ Lead-free ceramics of composition Ba0.975Gd0.017(Ti0.90Zr0.05Sn0.05)O3 and 

Ba0.975Gd0.0017(Ti0.75Zr0.20Sn0.05)O3 have ben synthetized by solid-state reaction technique. 

SEM observations showed high microstructural density and low porosity in all the 

samples. The average grain size decreases significantly as the Ln3+ radii increases. 

The good agreement between the observed and calculated X-ray diffraction data 

suggests that BGdZ5TS and BGdZ20TS compositions have respectively tetragonal and 

cubic symmetry at room temperature.Raman spectroscopy study confirmed the 

formed phase’s nature.Dielectric measurements were carried out in the temperature 

and frequencies ranges (100–450 K) and (102–106Hz) respectively. BLnZ5TS exhibited 

normal ferroelectric with diffuse phase transition while BLnZ20TSshowed relaxor 

ferroelectric properties.The temperature dependent dielectric study shows that the 

transition temperature increase with decrease in Ln3+ radii. The diffuse phase 

transition parameters were determined from the modifiedCurie–Weiss law. The 

relaxor behavior was corroborated by a good fit to the Vogel–Fülcher relation.  

 

Keywords: BZT-Based ceramics,XRD investigations, Dielectric properties, Diffuse 

phase transition, relaxor ferroelectric 
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Abstract ─ In this work, the electrodeposition of lead dioxide on a Pb electrode was 

realized by a potentiostatic method in 0.5 mol/L sulfuric acid solution at 1.3V/ECS 

during 30 min. The lead dioxide film obtained was analyzed electrochemically by 

measuring the free potential, by electrochemical impedance spectroscopy. The 

results obtained showed that the free potentials of lead dioxide and lead before its 

conversion, measured in 0.5M H2SO4, are respectively + 1.255V and -0.515V / ECS. The 

enhancement of the potential after anodic conversion is evidence that the lead 

electrode was indeed covered by a lead oxide film. The electrochemical impedance in 

0.5M H2SO4 of the modified electrode is much greater than that of bare lead in the 

same medium. This result confirms that the studied interface has indeed been 

modified. The result of XRD showed that the crystal structure of PbO2 in acid solution 

is pure β-PbO2. The glucose was successfully oxidized by hydroxyl radicals 

electrogenerated from oxidation of water on β-PbO2.  

 

Keywords: Pb/PbO2 electrode, electrochemical oxidation, glucose, decontamination 
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 The decontamination of soil polluted by hydrocarbons  
 

Smara Mahdia1 , Khalladi Razika1 , Moulai-Mostefa Nadji1 , Ibrir Abdellah 1 

 
1Materials and Environment Laboratory. Yahia Fares University, Médéa, Algeria  

  

Abstract─ Contamination of soil and groundwater by petroleum hydrocarbon spills is 

common. It entails risks for the environment and human health. Often, contamination 

is associated with failures of underground storage tanks at service stations. When 

hazardous substances in hydrocarbons are near human activities, they can alter 

drinking water and agricultural soils and cause unpleasant odors.  

Soil decontamination or decontamination consists in making the soil, the subsoil, and 

groundwater polluted by old waste deposits or by the infiltration of polluting 

substances, suitable for a new use (agricultural, residential or industrial) . to do this, 

different types of treatments can be envisaged such as chemical treatments, they 

make it possible to transform the pollutants into less toxic compounds and of 

different mobility. Oxidation is the only method applicable to PAHs because the 

reduction only takes place on halogenated products.  

Ozone is used to treat liquid effluents but can be used in situ. Indeed, have obtained 

yields of over 95 of phenanthrene elimination for an ozonation period of 2.3 hours and 

an ozone flow of 250 mg / l. Lower yields have been obtained with anthracene (50).  

Hydrogen peroxide is used to directly degrade complex organic compounds 

refractory to biodegradation. Its action can be catalyzed by the action of ultraviolet 

rays or ferrous iron (Fenton's reagent), which will activate the decomposition of 

hydrogen peroxide into OH radicals. The latter govern with organic compounds and 

cause their decomposition into harmless products like H2O and CO2, a significant 

increase (from 13-56%) the extractability of PAHs on a site for using wood 

preservative compounds (creosote), and this after 1 hour of treatment of clay soil with 

Fenton's reagent.  

 

Keywords: soil pollution, hydrocarbons ,organic compounds. 
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 Comparative study of the inhibition efficiency of gum arabic(GA) 

and the commercial product (QFS) in sulfuric acid medium  
 

Sobhi Nour el Houda 1,*, Boukhouiete Amel2  

 
1 Département de chimie, Université Mohamed Chérif Messaadia - Souk-Ahras-Algérie.  
2 Département de chimie, université Badji-Mokhtar , Annaba, Algérie.  

 

Abstract─ This work reports the use of a new kind of metal corrosion inhibitors called 

green inhibitors. The aim of this study is the evaluation of inhibitor efficiency of Gum 

Arabic (GA) against the corrosion of X60 pipeline steel in H2SO4 (0.5M) media, using 

mass loss measurement and electrochemical methods. We have also studied the 

effectiveness of a commercial product (QFS) widely used as a corrosion inhibitor in 

petroleum structures, this study serves as a reference. The results show that GA is a 

good inhibitor for X60 pipeline steel in sulfuric acid medium. Inhibition efficiency 

increases with the inhibitor concentration, and the maximum value is 83% at 4 g/ L. 

Otherwise The percentage inhibition efficacy was found 92% for the commercial 

product (QFS), however the chemical inhibitor (QFS) is not very compatible with 

environmental standards.  

 

Keywords: Gum Arabic(GA), inhibition efficiency , X60 pipeline steel. 
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Synthesis of New analogues of Baclofen® as anti-craving agents for 

Alcohol addiction 
 

Soltani Yassmine1, Assia Keniche1, Ibtissem Louar2. 

 
1. Laboratory of Organic Chemistry Natural Products and Analysis University of Tlemcen, Algeria. 
2. Université des Frères Mentouri Constantine1, Constantine, 25 000, Algeria. 

 

Abstract─ Baclofen® is an FDA-approved GABAB agonist used for the treatment of 
spasticity since the early seventies. Although studied much less in clinical settings, 
the results are consistent with the animal literature showing that baclofen® 
treatment reduces motivation to use addictive drugs. Baclofen® reduced drug use 
and craving in cocaine, amphetamine, and alcohol. 
The main problem of baclofen® that is administered as a racemate. However, since 
the R-(–) enantiomer is more active and toxic than the S-(+) enantiomer, also can 
cross (weakly) the blood-brain barrier.  In our work, our main challenge is to 
synthesis The R-(–) enantiomer and optimize bioavailability, vectorization of 
baclofen®, this by synthesizing new analogs 
For evaluation of anti-addiction activity, we have developed new model in vivo, and 
the result are that our synthetized baclofen® analogues, showed an anxiolytic effect. 
Regarding the toxicity, our results showed that our analogues have less toxic effect 
than baclofen, it reduces the activity of TGO enzymes, TGP. From a histological point 
of view has no effect on the liver structure in addition to having a protective effect 
against lesions liverworts induced by alcohol. 
Our conclusion is an Open Question : If baclofen® can cure any form of addiction as 
smoking, alcoholism and other addictions to addictive substances. If it is beneficial 
effect is already proven, approved, and used as anticraving agent in several countries 
in the world. Why until now the Algerian health community does not use baclofen® in 
treatment of several addiction? 
 

 
Figure 1. a) The targets modifications on the structure of baclofene®, b) Histological sections of the 

liver stained (E)liver of healthy rats treated with the analogue 3. (F) liver of alcoholic rats treated with 

the analogue4. 

Keywords: Synthesis, anti-adicction activity, Baclofene.  
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 Electrodeposition of lead dioxide on an iron electrode in a basic 

solution  
 

Sabrina Tabti1, *, Abdelkader Benchettara1  
 

1Laboratory of Electrochemistry-Corrosion, Metallurgy, and Mineral Chemistry/  

Faculty of Chemistry/ USTHB, BP 32 El Alia Bab Ezzouar 16111 Algeria.  

 

Abstract─ In order to form a lead oxide (PbO2) film on iron, we performed a cyclic 

voltammetry in an aqueous solution of Pb(NO3)2 5.10-3 mol L-1 + KNO3 5.10-2 mol L-1. 

The potential scan was performed in the cathodic direction at a speed of 50 mV/s, at 

25°C. The cyclic voltammogram allowed us to choose the potential (-0.8V/ECS) to be 

applied to form the metallic lead film. A chronoamperometry at this potential for 400s 

led to a grey lead deposit. After formation of the lead film on the iron, the electrode 

was removed and then introduced in a basic solution of NaOH 0.1 mol L-1. Cyclic 

voltammetry in the anodic direction at a speed of 25 mV/s revealed two anodic peaks: 

one peak at -0.5 V and the other at +0.7 V. Based on these observations we were able 

to deposit a thin film of lead oxide on the Pb/Fe electrode under potentiostatic control 

at +0.7 V for 900 s. The modification of the iron electrode by lead dioxide was 

electrochemically analyzed by measuring the free potentials and the ohmic 

resistance.  

 

Keywords: iron, lead oxide, Chronoamperometry. 
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Production of hydrogen from the water splitting using silver-

based materials 
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,42004, Algérie 
3PhotoactivatedProcesses Unit, IMDEA Energy  Institute,  Parque  Tecnológico  de  Móstoles,  Avda.  

Ramón de laSagra 3, 28935  Móstoles,  Madrid,  Spain 
4Instituted of Catalysis Petro-chimie, Mari-Curi 2, Cantoblanco; Madrid; E 2804. Spain 

 

Abstract─ In recent years, there has been growing interest in developing methods to 

generate hydrogen from renewable and durable resources that avoid the production 

of greenhouse gases from fossil fuels. The photo catalysis is considered a promising 

technique for splitting water into hydrogen and oxygen using solar radiation. 

In this study we were interested in the production of hydrogen from the water splitting 

using silver-based materials AgO and silver oxide modified with titanium dioxide 

AgO/TiO2 (PC500) with and without platinum as semiconductors. The catalyst was 

prepared and characterized by DRX, TG, FTIR, SEM and RD. 25 mg of catalyst, 10% 

methanol in water and 0.5% Pt were placed in a glass reactor under an immersed UV 

lamp. The solution was bubbled through with an inert gas (Argon). The compounds 

obtained were analyzed by in-line gas chromatography every 3 min. 

The amount of hydrogen obtained from PC 500 with is very much larger than that 

without Pt (400 vs. 5 µmol / min g) and thenAgO (EM) (6 µmol / min g). It is four times 

greater than in the presence of 5% AgO (EM) 95% PC500 Pt (400 vs. 100 µmol / min).  

It is concluded that the presence of PC500 has increased the amount of H2 and the 

presence of Pt is necessary to increase the amount of H2 as well as the presence of 

methanol. 

Keywords: Water splitting, Hydrogen, Semiconductor, Chromatography. 
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Diclofenac bioaccumulation test in chlorella sorokiniana 
 

Hichem Tahraoui 1, 2  
 

1 Laboratory of Biomaterials and Transport Phenomena (LBMPT), University of MÉDÉA, ALGERIA 

Nouveau Pôle Urbain, Médéa University, 26000 Médéa, Algeria 

  

Abstract─ The aim of this study was to characterize microalgae in order to confirm 

whether there is a phenomenon of bioaccumulation of diclofenac in the microalgae. a 

microalga strain was isolated and then identified by microscopic observation and 

sequencing; it belonged to Chlorella sorokiniana. They were cultured in medium (TAP) 

in the presence of different concentrations of DCF. Their growth and effective 

elimination of diclofenac were monitored. after having a better elimination rate, two 

tests were carried out for this solution in order to confirm whether there is a 

phenomenon of bioaccumulation of diclofenac in chlorella sorokiniana. A sample of 

the solutions having the best degradation result were analyzed by NMR and FTIR 

techniques. The same analyzes were carried out on solutions containing only 

diclofenac and microalgae cells which did not contain DCF (control) to compare and 

identify the composition of the microalgae used in our experiments 

 

Keywords: microalgae, chlorella sorokiniana, diclofenac, growth kinetics, RMN, FTIR. 
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Elimination of diclofenac by green microalgae 
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1Laboratory of Biomaterials and Transport Phenomena (LBMPT), University of MÉDÉA, ALGERIA 

Nouveau Pôle Urbain, Médéa University, 26000 Médéa, Algeria 

  

Abstract─ The aim of this study was to provide an integrated view of the elimination 

of diclofenac (DCF) by the microalga. a microalgae strain was isolated and then 

identified by microscopic observation and sequencing; they belonged to Chlorella 

vulgaris. It was cultured in medium (TAP) in the presence of different concentrations 

of DCF. Their growth and elimination of diclofenac were monitored. The results 

showed that the TAP medium was more efficient in terms of growth, except at a 

concentration of 100 ppm of DCF which was almost completely inhibited. On the other 

hand, chlorella vulgaris showed different elimination profiles. the amounts of DCF 

eliminated were 81.26%, 46.10% and 8.34% respectively of 12.5, 25 and 100 ppm. 

 This study indicated that Chlorella vulgaris has satisfactory growth capacity and 

diclofenac elimination efficiency and could therefore be used for the treatment of 

aqueous systems contaminated with DCF. 

 

Keywords: microalgae, chlorella vulgaris, diclofenac,growth kinetics, HPLC 
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 Élaboration et application des nanoparticules d’argent  
 

Taieb Amara Yousra1, Berrached Siham1  , Bellouati Souhyla1  , Beldjilali Mohamed1  et 

Boussalem Smain 1 

  
1 Laboratoire de chimie appliqué, ACTR Univ Ain Temouchent/ DGRSDT, Bp 284, 46000 Ain Temouchent  

 

Abstract─ Silver nanoparticles (AgNPs) synthesized using aqueous extracts. The 

effect of extract concentration, contact time, pH and temperature on the reaction rate 

Ag nanoparticles are investigated. The data revealed that the rate of formation of the 

nanosilver increased significantly in the basic medium with increasing temperature. 

Colorimetric sensing of potentially health and environmentally hazardous heavy 

metal ion in aqueous solution was demonstrated using the as synthesized 

nanoparticles (AgNPs).  

 

Keywords: Green synthesis, silver nanoparticles , colorimetric sensing . 
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 Oxidative Degradation of Methyl Violet by Vanado-phosphate 

Under Visible Light.  
 

S. Tartaya1*, R. Bagtache1, A. M. Djaballah1 

 
1Laboratory of Electrochemistry- Corrosion, Metallurgy and Inorganic Chemistry. Faculty of 

Chemistry.University of Science and Technology Houari Boumedien, BP.32, El Alia, Algiers, 16111, 

Algeria.  

 

 Abstract ─ One of the main challenges of research in the field of microporous 

materials crystallized is the discovery of new phases exhibiting interesting properties 

in the fields of catalysis, selective gas adsorption, filtration, exchangers ion and 

energy storage. Among these microporous materials, metallo-phosphates and more 

precisely vanado-phosphates have been the subject of numerous studies due to their 

great diversity of pore size. The specificity of these materials also lies in the 

particularity of the vanadium atom to adopt various coordinates (coordination II, III, IV 

and V).  

In this area, we report our contribution by synthesizing a vanado-phosphate 

compound obtained by the hydrothermal route at 250°C for 3 days.  

The synthesized product characterized by X-ray powder diffraction pattern (XRD), 

Fourier transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM), 

energy dispersive x-ray spectrometry (EDX), Ultra violet-visible diffuse reflectance 

spectroscopy (UV–Vis DRS). Moreover, the photoelectrochemical (PEC) 

characterization was under taken for the first time and the photocatalytic 

performance was evaluated through the photodegradation of cationic dye Methyl 

Violet (MV) under visible-light.  

All of these characterizations made it possible to get as close as possible to the 

architecture of the material synthesized and photocatalytic result shows complete 

degradation after 4h of irradiation.  

 

Keywords: Vanado-phosphate, hydrothermal synthesis, photoelectrochemical, 

degradation, visible light, dye. 
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Synthesis of new composites materials using microporous and 

mesoporous materials 
 

Rachida Tayeb1, Rachida Ouargli1, Mohamed Hadjel1 

 

1 Laboratory of Science, Technology and Process Engineering (LSTGP), University of Science and 

Technology of Oran Mohamed Boudiaf USTOMB, BP. 1505, El Menouar, 31000 Oran, Algeria 

 

Abstract ─ Firstly, the microporous material used is an industrial zeolite obtained 

from the natural gas dehydration section of the LNG gas industry which was then 

treated and prepared. 

Secondly, the mesoporous material used is SBA-15 of the SBA family (Santa Barbara 

amorphous) synthetized using Tetraethyl Orthosilicate (TEOS) and the strusturing 

agent Pluronic P123. 

The synthesis of the composite was carried out by a simple method using 60/40 

rations of each micro and mesoporous material. 

The obtained composite was characterized by various techniques (XRD , FTIR, BET , 

SEM, ATG-ATD). 

This new porous structure of the composite will study the catalytic power of 

composites in terms of removing one or more organic and / or inorganic pollutants 

will be studied using processes such as photocatalysis and ozonolysis method. 

 

Keywords: Zeolite, SBA-15, Composite, degradation, Polluant. 
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Combined effect of high temperatures and crystalline slag on the mechanical 

behavior of geopolymers mortars 

 

Nadia TEBBAL1,2*, Zine El Abidine RAHMOUNI1, Mekki MAZA1, Zoubir DJENDI   
 

1Geomaterials Development Laboratory, Civil Engineering Department, Faculty of Technology, M’sila 

University, M’sila (28000), Algeria. 
2Geomaterials Development Laboratory, Institute of Urban Management Techniques, M’sila University, 

M’sila (28000), Algeria 

  

Abstract ─ As part of protecting the environment from carbon dioxide emissions, all 

research aims to reduce the use of cement in concrete with cheaper and energy 

efficient materials. Geopolymer mortar is an environmentally friendly mortar made 

from industrial solid waste and by-products such as crystalline slag (CS). This 

research aims to produce a geopolymer mortar from local materials available in 

Algeria which are not sufficiently valued at present. The aim of this study is to provide 

geopolymer mortar at high temperatures, operating with a constant hardening 

temperature of around 60 ° C. The alkaline activator used in this study was a 

combination of sodium silicate (Na2SiO3) and 10M NaOH solution. In addition, 

crystalline geopolymer mortars (MCS) as the binder material at a curing temperature 

of 60 °C, ratios of two mixtures of binder were prepared by substituting the sand with 

50% CS and 100% CS. For this purpose, the mortar sample with the highest 

compressive strength was subjected to temperatures of 200, 400, 600 and 8000 °C 

for exposure times of 10 °C per minute and changes in temperature and changes in 

the physical and mechanical properties was analyzed. As a result of the experiments, 

the highest mechanicals values were obtained from the mortar samples with a 50% 

CS content. Following the high temperature tests, 400 °C and 600 °C were determined 

as critical temperatures for changes in mechanical properties and changes in 

physical properties, respectively. However, the geopolymer mortars lost around 60% 

of strength at 800 °C which is the final temperature. 

 

Key words: Geopolymers mortars, Crystalline slag, High temperatures, Mechanical 

behavior. 
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Mixing enhancement of Newtonian fluids by temporal modulation in 3D 

active mixer  
 

Telha Mostefa1*, Naas Toufik Tayeb1  
 

1Department of mechanical engineering, Ziane Achour University, Djelfa, Algeria  

 

Abstract ─ In this study, a CFD analysis is carried out to examine an unsteady laminar 

flow of Newtonian fluids in a three-dimensional simulation of an active mixer, which 

is composed of two rotating rods inside a moving tank. two stirring protocols are 

considered: Continuously modulated “CM” and non-continuously modulated “ALT” by 

using the technique of dynamic grid and user defined functions “UDF’s” for the velocity 

profiles. The chaotic advection can be obtained by applying temporal modulation of 

the rotational velocity of the cylinder and rods for enhancing the mixing of the fluid 

for very low Reynolds number. For controlling mixing process, we applied the 

Poincaré map and lyapunov exponent as a reliable mathematic tools for checking 

mixing quality by tracking particles inside the fluid domain. Additionally, we 

investigated the evolution of some local flow proprieties such as rotation rate, 

helicity, deformation rate and elongation rate at different time periods in order to see 

the effect of temporal modulation on the fluid kinematics. Among the considered 

protocols, the results of the mentioned simulation showed that it is possible to obtain 

a chaotic advection only for non-continuously modulated protocol which enhance 

mixing fluid efficiency.  

 

Keywords: Active mixer, Poincaré map, Lyapunov exponent, Deformation, Rotation, 

Elongation, Helicity, Chaotic advection, Unsteady flow, Mixing enhancement. 
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First-principles Calculations of Structural, Electronic, Magnetic and 

Thermodynamic Properties of Half-Heusler Compounds 
 

Terkhi Sabria1, Y.sefir1  , Y. Bouldiab1  , F. Bendahma1  ,  R. Bentata1  , M. A. Benani1  , M. A. 

Boudjeltia1  , Z. Aziz 1   
 

1 Abdelhamid Ibn Badis University. Laboratory of technology and solid's properties, Faculty of Sciences 

and Technology, Abdelhamid Ibn Badis University, BP 227, Mostaganem 27000, Algeria -  Algeria 

 

Abstract─ In this work, we investigated structural parameters, electronic, magnetic 

and thermodynamic properties of half Heusler CoMoSn and CoRhSn compounds using 

the full potential linearized augmented plane wave (FP-LAPW) method based on 

density functional theory (DFT). The generalized gradient approximation of Perdew, 

Burke, and Ernzerhof (GGA-PBE) has been used for modeling exchange correlation 

potential. Results of our calculations predict that both compounds are stable in α 

phase and that the ground state of these alloys is ferromagnetic at optimized lattice 

constants. The density of states and band structure results reveal that our 

compounds have a metallic character. The negative values of the cohesion energy 

and the formation energy indicate that our half Heusler alloys can be synthesized and 

stabilized experimentally. The thermodynamic properties of CoMoSn and CoRhSn 

compounds are also investigated through quasi-harmonic approximation. 

 

Keywords: Half Heusler, Electronic description, First principles calculations 
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Synthesis and characterization of new xanthan derivatives  
 

Naila Terkmane1,*, Mohamed Krea1, Nadji Moulai-Mostefa 1  
 

1Process and Environmental Engineering Department, Medea University/Materials and Environment 

Laboratory (LME), Medea, Algeria  

 

  

Abstract─ The functionalization of polysaccharides constitutes a topical field of 

research and leads to the development of new biomaterials endowed with specific 

physicochemical properties for a targeted application.  

This study aims to the chemical modification of xanthan by grafting of polyacrylic acid 

molecules, the reaction is performed in heterogeneous medium, using N-

hydroxysuccinimide (NHS) and N, N'-Dicyclohexylcarbodiimide (DCC) as modification 

agents. Five derivatives were obtained by varying the amount of polyacrylic acid in 

the reaction mixture.  

Fourier transform infrared spectroscopy (FTIR) characterization of the obtained 

derivatives shows the appearance of a peak between 1720 and 1730cm-1 indicating 

the formation of ester bond. The obtained systems exhibit esterification degrees (DE) 

in the range of 0.43 and 0.96, and have an antioxidant character with inhibition rates 

varying between 45 and 85%.  

 

Keywords: derivative, esterification, functionalization, xanthan. 
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 Green protocol for the synthesis of 2-OXO-3H-benzoxazole-based 

acylhydrazones as potential antimicrobial agents  
 

S. Tliba1,*, H. Bentoumi1, Y. Bouchebcheb1 and M. Liacha1  
 

1Laboratory of Synthesis and Organic Biocatalysis (LSBO), Organic Synthesis and Medicinal Chemistry 

Group, BADJI Mokhtar‒Annaba University, P.O. Box 12, Annaba 23000, Algeria  

  

Abstract─In this study, we report an efficient and simple method for the synthesis of 

a series of some benzoxazole-based acylhydrazone derivatives under green protocol 

and mild conditions, by condensation of the benzoxazolinonylhydrazide as 

intermediate with various substituted benzaldehydes. The starting material, 2-oxo-

3H-benzoxazole was prepared according to the reported procedures from 2-

aminophenol. N-Alkylation of the prepared 2-oxo-3H-benzoxazole with ethyl 

bromoacetate in the presence of K2CO3 and acetone led to the formation of the 

corresponding ethyl (2-oxo-3H-benzoxazol-3-yl)acetate ester. The desired 

acetohydrazide intermediate was prepared by the reaction of the ethyl (2-oxo-3H-

benzoxazol-3-yl)acetate ester with hydrazine hydrate in ethanol with good yield. The 

structures of the synthesized acylhydrazone compounds were elucidated and 

characterized on the basis of FT-IR, 1H-NMR and 13C-NMR spectral studies. The 

constitution of the newly synthesized compounds was supported by elemental 

analysis, FT-IR, and 1H-NMR spectral studies.  

   

Keywords: 2-Oxo-3H-benzoxazole, Acylhydrazones, Green synthesis, Antimicrobial 

activity. 
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Synthesis of a new molecules under microwave irradiations, 

characterisation, DFT and molecular docking investigations 
 

Hamida Tlidjane1,*, Nadjib Chafai1 
 

1Department of Process Engineering, University Ferhat ABBAS/Laboratory of Electrochemical of 

Molecular Materials and Complex LEMMC, Setif, Algeria  
  

Abstract ─ Synthesis of {[(2-hydroxy-4-nitrophenyl) amino](thiophen-2-yl)methyl} 

phosphonic acid (5N2TAP)  and {[(2-hydroxy-4-nitrophenyl)amino](thiophen-3-

yl)methyl}phosphonic acid (5N3TAP) under microwave irradiation their structure 

were confirmed by spectroscopic methods ( UV-Vis, FT-IR ,1H NMR ,13C NMR , 31P NMR 

spectra …). DFT studies showed the molecular orbital HOMO and LUMO, optimized 

structure, surface contours, electronic and thermodynamic properties, stability and 

reactivity of the synthesized products. Furthermore the molecular docking results of 

the studied molecules indicated good inhibition of SARS-CoV-2 main protease.                                        

 

Keywords: Aminophosphonate, DFT, Molecular docking 
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Formulation and characterization of an ultralight concrete 
 

 Irekti Amar1*, Bendjema Hadjer1   
 

1 Department of Chemistry, Faculty of Sciences, University M’Hamed Bougara de Boumerdes, Avenue 

de l’indépendance, 35000 Boumerdes, Algeria 

 

Abstract ─ Life cycle analyses of current buildings show that a major part of their 

environmental impact comes from the construction materials used on the one hand 

and on the other hand from the energy consumed for their heating which is itself 

linked to the efficiency of their thermal insulation. It is therefore important today to 

be able to have structural elements or parts of structures for construction whose 

constituent material has a low impact on the environment, and which participates in 

the thermal insulation in a building because of its low thermal conductivity. 

Lightweight concretes have a low thermal conductivity. Their use has been common 

for several decades. Lightweight concrete is commonly characterized by a density 

less than or equal to 2000 kg/m3 measured after drying in an oven. Lightweight 

concretes are generally obtained either using lightweight aggregates, or through a 

cellular structure, or a combination of both. 

The present study concerns a cellular concrete with insulating and structural 

properties for a dry density between 600 kg/m3 and 1200 kg/m3.   For our study, we 

have chosen light concretes made with a foaming agent and synthetic fibers and with 

substitution of natural aggregates by light aggregates "pozzolan or pumice", aiming 

at the reduction of the density by an increase of the air pores in the concrete.  The 

incorporation of synthetic fibers improves the mechanical performance in flexion and 

limits the cracks. 

Key words: Lightweight concrete, foaming agent, Lightweight aggregates, Strength, 

Density, Thermal insulation, Sound insulation. 
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Abstract─ Concentrated solar power plants (CSP) contribute to global production (at 

present) with a capacity of 400 MW, and by 2020 they will reach approximately 20 GW, 

then nearly 800 GW by 2050, This will prevent the emission of 32 million tons of CO2 

annually in 2020, and rise to 1.2 billion tons in 2050, according to the International 

Greenpeace “Solar Thermal Electricity” 2016 report. Among all the concentrated solar 

power (CSP) technology available to date, Parabolic Trough Collector (PTC) is the 

most promising, cost-effective, and efficient solution to generating electrical power, 

as PTC plants contribute in terms of global production capacity by 73.58% of the 

overall capacity of concentrated solar power plants (CSP). PTC stations in the 

production of electricity depend on the generation of hot and pressurized steam that 

rotates the turbines and to increase the effectiveness of PTC in the production of 

steam, we use in this study nanofluids by adding copper nonmaterial in different 

proportions to improve the Thermal efficiency of PTC. We also studied the effect of 

the width of the PTC slot on the fluid temperature, and from it on the amount of steam 

produced. The results of the study showed that the Thermal efficiency increases with 

the increase in the ratio of copper nonmaterial in the water, as the temperature of 

outlet water reaches 98°C, for the ratio of nonmaterial, 20%, in order to water flow 0 

.01 Kg/s and display the aperture 3.5 m.  

Keywords: Parabolic Trough Collector, nanofluids, Thermal efficiency, steam 
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Abstract ─ In this work, Nickel oxide (NiO) undoped and doped manganese (Mn) thin 

films were prepared by the sol-gel technique combined with spin coating on glass 

substrates. Mn was introduced with different concentrations of 1 and 2 at. %. The 

structural, optical, and electrical properties of the prepared films were investigated 

by X-ray diffraction, UV-visible spectroscopy and four-point probe method. The 

prepared samples were polycrystalline with a cubic-type structure and have a 

preferential orientation according to the direction (111) at 2θ=37,32° to x-ray diffraction 

patterns. The crystalline size of the deposited thin films was calculated using Debye-

Scherer. The crystalline size decrease from 19.76 to 12.88 nm with increase different 

concentrations of 0 and Mn 2 at. %. respectively. These thin films showed a high 

transmittance (80%) in the visible wavelength area of 300 to 800 nm. The optical band 

was found to be in the range of 3.65–3.67 eV and urbach energy varying between 

305.15–297.71 meV. The resistivity measurements revealed a decrease in their values 

with an increase doping concentration was lowest value of about 3.61 (Ω.cm) was 

obtained for Mn 2 at. %. concentration. All films exhibit low electrical resistance and 

high transparency, which makes them of interest in optical electronic applications. 

Key words: Nickel oxide, Thin Films, Mn doped NiO, Spin Coating, Sol–Gel. 
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Structural Rietveld Refinement of Polycrystalline Solution  Bi2-xAgxCuO4 
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KARMAOUI 
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Abstract─This study is a contribution to the search for new materials based on 

transition metal oxides, which may possess, among other things, interesting 

electrical and catalytic properties. The material selected in this work is a solid 

solution of chemical formula Bi2-xAgxCuO4 (0 ≤ x ≤ 0.4) that we have undertaken to 

synthesize in powder form by the "ceramic" method. The characterization of the 

samples by X-ray diffraction allowed us to confirm the Bi2CuO4 base phase with the 

presence of the Ag lines in metallic form. Structural refinement by the Rietveld 

method on three samples (x = 0; 0.1 and 0.2) was performed using the "FullProf" 

program. The "Chi2" tuning factor obtained is of the order of 3.1.  

 

Keywords:  Bi2CuO4, oxide, solid solution, X-ray diffraction, Rietveld refinement, 

Fullprof.      
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Zn-Mn alloy coating from sulphate- citrate bath 
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Abstract ─ Zn-Mn alloy electrodeposition on steel electrode in sulfate-citrate bath 

was investigated using cyclic voltammetric and chronoamperometric techniques. The 

effect of experimental parameters (composition of the bath and deposition potential) 

were studied.Cyclic voltammetries (CV) reveal that the increase in the citrate 

concentration generates the displacement of the potentials as well as the current 

densities towards cathodic values with an optimal value of 0.6M. Several parameters 

such as Mn2+, Zn2+ ions concentration and deposition potential were investigated with 

regard to the Mn content into the final Zn-Mn coatings. It was found that the Mn 

content increases with increasing the applied deposition potential and Mn2+ ions 

concentration in the electrolytic bath. However, Zn2+ ions concentration decreases the 

Mn content in the Zn-Mn coating. The phase structure and surface morphology of Zn-

Mn deposits are characterized by means of X-ray diffraction analysis and Scanning 

Electron Microscopy (SEM), respectively. 

 

Keywords: Electrodeposition, Zn, Mn alloy, sulfate, citrate bath 
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 Investigation of the Effect of the Mass Ratio (NCO /OH) on the Polyester-Based 

Urethane Network Formation Kinetic by FT-IR 
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Abstract. Polyurethane (PU) elastomers are widely employed in engineering 

materials and building industries, for example, as coatings, glues, and foams for 

thermal insulation. The knowledge of the kinetic of formation of PU structures is of 

supreme interest for the design and development of particular products and 

applications. Thus, this work aimed to investigate the effect of the mass ratio (r = NCO 

/OH) between polyester prepolymer (Desmophen® 1200) and hexamethylene 

diisocyanate (Desmodur® N100) on the polyurethane curing kinetic parameters, 

under isothermal conditions (T = 60°C, 80°C, 100°C and 120°C), for different 

formulations (r = 0.6, 1, 1.25 and 1.5), by FTIR spectroscopy. In fact, FTIR spectroscopy 

is one of the most commonly utilized spectroscopic technique for the identification of 

polymer and for recording the in-situ reaction kinetics of polymerization. The kinetic 

parameters: activation energy (Ea), pre-exponential factor (A) and rate constant (k) 

of the crosslinking reaction were calculated by the use of isoconversional methods 

and Kamal autocatalytic equation.  

Keywords: Polyurethane, kinetics, FTIR, polymerization, polyester. 
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containing graphene oxide  
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Abstract ─ Waterborne polyurethanes (PUDs) are widely used as coatings and 
adhesives due to environmental regulations concerning the organic solvent 
emissions. The properties of the PUDs can be modified by adding several additives 
such as tackifiers, adhesion promoter or fillers. Addition of 2-10 wt.% fumed silica or 
nanoclay, carbon nanotubes, activated carbon and carbon blacks nanofillers 
improved the thermal and mechanical properties of PUDs, but important increase in 
the viscosity and noticeable stiffness were also imparted. It would be desirable to add 
much less amounts of filler and impart toughness to PUDs, and, at the same time, 
avoid the excessive increase of viscosity that led to deficient wettability, the use of 
graphene derivatives can be of interest.  
Different graphene derivatives have been added graphene for improving the 
performance of composites, batteries and sensors, and their improved properties 
have been ascribed to the interactions between the polyurethane chains and the 
surface functional groups of the graphene sheets. However, the influence of adding 
graphene derivative on the viscoelastic and adhesion properties of PUDs have not 
been sufficiently studied.  
In this study, 0.04 wt.% graphene oxide (GO) was added in different stages (in the 
polyol, after prepolymer formation, in the water) of the synthesis of PUDs for in-situ 
polymerization. The addition of GO decreased the viscosity of the PUD and the extent 
of shear thinning was much less marked. The GO particles were well dispersed into 
the PU matrix.  
The addition of GO before prepolymer formation seemed more efficiently changed the 
polyurethane structure and the covalently bonded GO sheets disturbed the 
interactions between the hard segments causing lower percentage of free urethane 
groups, higher crystallinity, lower storage modulus, higher yield stress and T-peel 
strength. The existence of the interactions between the GO sheets and the polymeric 
chains have been evidenced by plate-plate rheology, thermal gravimetric analysis 
and spectroscopy. On the other hand, the thermal stabilities of the PU films decrease 
by adding GO and the addition of GO with the water at the end of the synthesis, 
produced physical interactions with the polyurethane chains, GO was acting as a 
nanofiller, this justify the improved mechanical properties and high lap-shear 
strength. Therefore, the influence of adding GO in different stages of the synthesis of 
the PUDs determined differently their structure, viscoelastic and adhesion properties.  
 

Keywords: Waterborne polyurethane, graphene oxide, adhesive, synthesis, adhesion, 

viscoelasticity. 
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Abstract─ The adsorption process was applied in this work for the treatment of 

fluorides using two electro-generated adsorbents synthesized EGA (Al) and EGA (Fe) 

by an electrochemical process based on NaCl, using two different types of cathode; 

iron and aluminum  

The results obtained showed that the best rates of fluoride elimination were obtained 

using EGA (Fe) and this by varying several parameters influencing the adsorption 

such as the mass of the adsorbent, the pH, the adsorption time, the initial fluoride 

concentration and the temperature.  

The optimization of these parameters revealed that the rate of fluoride removal under 

optimal conditions (pH = 5, t = 60min, m = 0.5g and T = 15 ° C) by adsorption on EGA 

(Fe) is 98.6 % for an initial fluoride concentration of 10 mg.L-1.  

 

Keywords: fluorides, adsorption, electro-generated adsorbent (EGA). 
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Abstract ─ The use of biopolymers for the conception of controlled drug release 
systems has been the subject of numerous studies in recent years. Sodium alginate 
(SA) is a linear polyanionic biopolymer derived from brown algae. It is considered to 
be an excellent polysaccharide for the drug delivery system due to its 
biocompatibility, biodegradability, immunogenicity and non-toxicity. SA biopolymer 
can gel with Ca2+ ions by ionotropic gelation which is an effective technique that 
enables the formation of spherical beads with regular shape, size and smooth 
surface. However, the Ca-SA matrix encounters some major concerns essentially the 
rapid degradation of the beads in the in vitro release process.  
In this work and in order to overcome this limitation and to enhance the strength and 
the encapsulation efficiency of this matrix, poly vinyl alcohol (PVA) was blended with 
SA to prepare sodium alginate/ poly(vinyl alcohol) (SA/PVA) hydrogel beads. Indeed, 
PVA is a water-soluble, non-ionic, polyhydroxy polymer which has been widely 
applied in biomedical and pharmaceutical fields due to its non-toxicity, 
biocompatibility and good gelation properties.  
Different PVA/ SA solutions were prepared at different ratios. They were firstly 
crosslinked with Ca2+ ions to form Ca-SA hydrogel beads which were subsequently 
subjected to two freeze-thaw (FT) cycles for further physical crosslinking of PVA.  
The crosslinking process was evidenced by different technics such as Fourier 
Transform Infrared Spectroscopy (FTIR), Differential Scanning Calorimetry (DSC) and 
Thermo Gravimetric Analysis (TGA). The swelling, the pH sensitive properties and in 
vitro degradation of the beads were carried out in four buffer solutions of pH 2, 4, 7 
and 8 used as simulated gastric and intestinal fluids. The drug loading and controlled 
release properties of the beads were also evaluated using curcumin (CUR) as the 
model drug.  
The obtained results indicate that the introduction of PVA within SA matrix improved 
the physico-chemical properties of the elaborated beads. It was also found that the 
swelling and degradation of the developed beads is influenced by the pH of the test 
medium and the weight ratio of PVA. The drug loading of PVA/ SA beads showed that 
FT process provide a facile and effective method to improve the drug delivery system.  
 

Keywords: PVA/SA beads, Drug delivery, Microencapsulation. 
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Abstract─ Recent attention on chemotherapy against cancer is to explore the effective 
therapy through targeted delivery of anticancer agents to the tumor site by manipulating 
pharmacokinetic properties of nanocarriers. Some curative compounds are difficult to 
solubilize in water, thus limiting their therapeutic potential. As there remains a widespread 
need to package these compounds for facile delivery, various nano-sized delivery vehicles 
have been employed to improve the pharmacological and therapeutic properties of drugs. 
Among these, carbon nanotubes (CNTs) increasingly appear to be ideal and promising 
candidates for transporting and translocating therapeutic molecules. CNTs are an important 
class of artificial nanomaterials. Since their discovery, they have gained increasing attention 
due to their molecularly smooth surfaces, nano-scale diameters, extraordinary electrical and 
mechanical properties and inner hollow cavities.  
Curcumin (Cur) is a yellow pigment that is the most important component of turmeric. It has 
many biological properties such as antioxidant, antibacterial, anti-fungal, anti-inflammatory, 
and anti-tumor properties. Curcumin also shows great therapeutic potential against all types 
of cancers. However, the low sustainability and bioavailability propelled the researchers to 
synthesize the effective drug delivery systems to increase its efficiency.  
In the present work, the functionalization of CNTs by acidic gents (a mixture of nitric acid and 
sulfuric acid) was applied to purify them, decrease their toxicity and also enhance the 
chemical reactivity of the graphitic network.  
In order to protect and to improve its bioavailability, Cur was combined to functionalized 
carbon nanotubes (fCNTs). The elaborated fCTN-Cur complex was analyzed by several 
characterization techniques such as Fourier Transform Infrared Spectroscopy (FTIR), RAMAN 
spectroscopy and UV-Visible spectroscopy. The results of the analyses confirmed the 
formation of the complex fCNT-Cur and showed the presence of hydrogen bonding 
interactions between curcumin and fCTNs which are evidenced by the shift of the bands 
relating to the two constituents.  
After that, the fCTN-Cur complex was encapsulated in a sodium alginate biopolymer to be 
transported through the digestive tract until the tumoral collon cells. The gelation method 
with Ca2+ ions was used to elaborate Ca-Alg, Ca-Alg/Cur and Ca-Alg/fCNTs-Cur beads. The 
obtained beads were analyzed by various characterization technics.  
The effect of CTN on the swelling ratio and drug release was investigated in four buffer 
solutions of pH 2, 4, 7 and 8 used as simulated gastric and intestinal fluids. In addition, the 
kinetics of the Cur release was studied to estimate the drug release mechanism for each 
case.  

Keywords : Ca-Alg/fCNTs-Cur beads, Carbon Nanotubes, Controlled Drug Release. 
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 Abstract ─ In our research we suppose to study the effects of changing parameters 

of the mechanical alloying process on the Kinetics of formation of the nanostructured 

ternary alloy Ni-Mn-Co. Hence, the morphological, microstructural, and structural 

characterizations of the nanostructured powders will be carried out by scanning 

electron microscope (SEM), X-ray diffraction, to determine the crystallographic 

structure and to identify the present phases. The high-temperature thermal and 

magnetic properties of nanocrystalline alloys will be characterized at different 

temperatures using a vibrating sample magnetometer (VSM). Also, we will use 

differential scanning calorimetry (DSC) measurements to determine the 

transformation temperature and thermodynamic values in the Ni-Mn-Co alloys. 

 

Key words:Nanostructured materials, Ni-Mn-Co powders alloy, Mechanical Alloying, 

X-ray diffraction. 
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Abstract ─ Phytosanitary treatments have developed considerably during the last 
decades in order to ensure better protection of crops for export or storage. Today, 
thousands tons/year of pesticides are used in north Africa, mostly insecticides, 
herbicides and fungicides. Effluents from agricultural practices (phytosanitary 
treatments, washing equipment and rinsing sprayers) circulate mostly through the 
soil matrix and reach watercourses and even groundwater. This excessive use of 
pesticides has many harmful effects on the environment (water pollution, air and 
soil depletion) and also on the health of populations. 
In this context, a kinetic study is carried out on the oxidation of a model molecule 
(Dimethoate and Thiabendazole type) by heat activated persulfate, the activation 
energy of such reaction was calculated by the Arrhenius equation. The 
disappearance of the organic molecule is measured at different temperatures and 
the degree of mineralization of the solution is evaluated by the measurement of 
global parameters such as the permanganate index. This study is carried out with 
commercial solutions to study in particular the impact and the degree of competition 
between the active molecule and the other components. 
 

 

 

 

 

 

 

 

 

 

 
[THB] variation in Tecto and in a mixture (Tecto + Danadim) during heat-activated 

persulfate degradation. 

Operating conditions: [THB]0 = 0.5 mM, [DIM] 0 = 0.1 mM, [PS]0 = 50mM, T=70 °C, 

V=500 mL. 

Keywords: Chemical oxidation, water treatment, persulfate, pesticide 
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Abstract ─ The aim of this work is to study the elimination of chromium (VI) from 

wastewater by adsorption into nettles plant powder. During this work, the study was 

carried out on aqueous solutions of chromium (VI) at initial concentration of 10 ppm, 

by varying the parameters that influence the efficiency of the process studied such 

as adsorbent dosage, initial chromium (VI) concentration, pH and temperature. Three 

adsorption isotherm models, Langmuir, Freundlich and Temkin were used to describe 

the equilibrium between adsorbed Cr on the adsorbent and Cr(VI) in solution at 

constant temperature.  

The results obtained showed that the maximum Cr(VI) removal efficiency of 71.1 % is 

obtained with 6 g.L-1 of nettle powder. The study of the effect of the initial Cr (VI) 

concentration revealed that our adsorbent is effective at low concentrations, with 10 

ppm as the optimal concentration. Thus, the pH effect showed that the best efficiency 

of 98.3 % is obtained at pH = 1.  

The results of the effect of temperature indicated that the recovery efficiency of Cr 

(VI) decreases with increasing temperature, indicating that the reaction is 

exothermic. The increase in temperature adversely affects the progress of the 

adsorption phenomenon. Therefore, the best results are obtained at room 

temperature (20°C) with a maximum efficiency of 71.1%.  

The adsorption data were fitted well by Freundlich isotherm (R2 = 0.998). Therefore, 

Cr(VI) ions are presumed to have been adsorbed as a polylayer on adsorption sites 

that are heterogeneously distributed on the surfaces of the absorbent.  

 

Keywords: Chromium, adsorption, nettle powder, efficiency. 
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Abstract ─ The objective of this study is to introduce a quality tool, which is the 

experimental design, recognized in the industrial environment, in the organization 

and optimization of trials accompanying scientific research or industrial studies 

where the link between a quantity of interest "y" and variables "xi" is sought. It also 

makes it possible to obtain a maximum of information with a minimum of 

experiments. Our main aim is to optimize the process of elimination of the dye 

"methylene blue" by means of biosorbants with optimum adsorption capacity and 

yield, from the plants rosemary and cistus albibus, by adopting a complete factorial 

design with three factors, namely the mass of the biosorbants, the initial 

concentration of the dye and the temperature. The response surface methodology 

was used to develop a mathematical model to predict the effects of all the above 

parameters. Analysis of the model revealed that removal efficiencies were affected 

by changes in the above parameters.  

The kinetic study showed that good BM removal yields are obtained with 2 g.L-1 of 

cistus albidus (98.23%) and 4 g.L-1 of rosemary (91.35 %). The study of the effect of the 

initial concentration of BM revealed that our biosorbants are effective even at high 

concentrations. Thus, the effect of temperature recorded a progressive decrease in 

the efficiency of dye removal from 98.17 to 28.30% for cistus albidus and a slight 

decrease in efficiency for rosemary (from 91.35 to 84.48 %) when the temperature 

increases from 25 to 60 °C, and consequently, the biosorption of BM on cistus albidus 

is exothermic in nature.  

Keywords: rosemary, cistus albidus, experimental designs, biosorption, methylene 

blue. 
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Abstract ─ Active research is now looking for new biomelecules potentially cytoxic 

to improve clinical intervention. On the other hand, ameliorating therapeutic index is 

trageted scientist aiming to enhance effiency of existing drugs along with decreasing 

deleterious effects.  

Artemisia is a medicinal plant belonging to the Asteraceae family, locally named as 

“T’gouft” is used as decoction for its anti-inflammatory, antirheumatic, antivenom and 

antibacterial activities. Organic extracts were obtained by extration soxlhet with four 

solvents: petrolium ether, dichloromethane, acetate ethyl and butanol. The yields 

were: 1.1% (w/w), 1.99% (w/w) and 1.48% ,9% (w/w) respectively. Chemical screening of 

this preparation shown varying and reach composition phenolic, coumarine, tannins, 

quinones, alcaloides, terpenoids and saponine.  

Total phenolic contents were determined using Folin-Ciocalteu reagent, it was: 2- 

178- 91- 102- mg CAE/g (DW). For petrolium ether, dichloromethane, acetate ethyl and 

butanol extracts respectively. The flavonoϊd contents was determined using a method 

AlCl3, it were respectively: 16.88- 19.47- 21.33- 50.78mg QE/g (DW) for petrolium ether 

, dichloromethane, acetate ethyl and butanol. extracts. Total tannins were determined 

using vanilin, HCl it were respectively: 0.1- 20.60 – 16.34 – 32.17 mg catechine 

equivalent / g (DW). petrolium ether, dichloromethane, acetate ethyl and butanol.  

Antioxidant activity was evaluated using method Free radical scavenging effects of 

the free radical DPPH. The IC50 estimated for extracts was: 22.03- 105.76 – 100.20 – 

68.10 μg/ml in petrolium ether, dichloromethane, acetate ethyl and butanol extracts 

respectively. This effect seems to be weak when compared to ascorbic acid (IC50 = 

51.17μg/ml).  

A campestris is apromising plant for industry and can be used as additive and 

conservative to preserve food spoilage.  

Keywords: Asteraceae, Artemisia, organic, Total phenolic, antioxidant activity 
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Abstract ─ Many species of the family Zygophyllaceae are used in traditional medicine 

for their biological properties including: antidiabetic, antirheumatic, antitumor, 

antithrombotic, diuretic, antipyretic. The genus Fagonia is one of the 27 genera of 

Zygophyllaceae family. The present work is devoted to the phytochemical and 

biological and antioxidant activity study of an endemic species of the septentrional 

Sahara Fagonia (Zygophyllaceae).  

Organic extracts were obtained by extration soxlhet with four solvents: petrolium 

ether, dichloromethane, acetate ethyl and butanol. The yields were: 0.6% (w/w), 1.2% 

(w/w) and 1.9% ,7% (w/w) respectively. Chemical screening of this preparation shown 

varying and reach composition phenolic, tannins, quinones, alcaloides, terpenoids and 

saponine.  

Total phenolic contents were determined using Folin-Ciocalteu reagent, it was80- 

178- mg CAE/g (DW). For acetate ethyl and butanol extracts respectively. The 

flavonoϊd contents was determined using a method AlCl3, it were respectively18.33-

55.01mg QE/g (DW) for acetate ethyl and butanol extracts. Total tannins were 

determined using vanilin, HCl it were respectively18- 21.30 mg catechine equivalent / 

g (DW) for acetate ethyl and butanol.  

Antioxidant activity was evaluated using method Free radical scavenging effects of 

the free radical DPPH. The IC50 estimated for extracts was : 133.05 – 77.30μg/ml in 

acetate ethyl and butanol extracts respectively. This effect seems to be weak when 

compared to ascorbic acid (IC50 = 51.17μg/ml).  

The antibacterial test results showed that for acetate ethyl of stems astragalus 

gombo inhibited the growth all bacterial strains studied, the inhibition rates vary 

according to the type of bacterial strain and date variety  

A campestris is apromising plant for industry and can be used as additive and 

conservative to preserve food spoilage.  

Keywords: Zygophyllaceae, Fagonia, Total phenolic, tanin, antioxidant activity. 
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Abstract ─ In recent decades, the research and the development on environmentally 

friendly polymers, i.e. biobased and /or biodegradable polymers, have generated 

considerable interest due to the ecological context. Poly (3-hydroxybutyrate-co-3-

hydroxyvalerate) (PHBV) and polylactide (PLA) have been considered as one of the 

most potential materials to substitute traditional commodity plastics. They are widely 

studied as they are fully biodegradable, biocompatible, and possess properties close 

to those of some synthetic polymers. The main limitations of these biopolymers to 

extend industrial applications are mainly high thermal sensitivity, low mechanical 

resistance and limited barrier properties, especially for PLA. The aim of the work was 

to investigate the effect of sepiolite on the morphology and properties of PHBV/PLA 

blend. Scanning electron microscopic analysis showed that the morphology of 

PHBV/PLA blend was relatively regular and homogeneous in the presence of sepiolite 

compared to the virgin blend, indicating a better compatibility between the two base 

polymers. The thermal stability of PHBV/PLA blend was enhanced by the clay fillers. 

Modulus and hardness were also increased in comparison with the virgin blend. The 

rheological measurements showed a significant increase in both the complex 

viscosity and storage modulus of the filled blend due to interactions between the 

sepiolite and the PHBV/PLA blend.  

 

Keywords: Biopolymers, Polymer blend, Sepiolite, Nanocomposites, Properties 
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Abstract ─ This paper concerns the synthesis of a new composite material based on 

polymer, TiO2 and Fe3O4. Several composites were prepared by varying the percentage 

of TiO2 and Fe3O4 and then were applied as catalysts for the catalytic reduction of 

various organic pollutants. 4-Nitrophenol (4-NPh), Methylene blue (MB) and Orange 

G (OG) were used as a model to study the catalytic reduction of the obtained 

composites in the presence of NaBH4 at room temperature. The obtained catalysts 

were characterized by different methods such as X-ray diffraction (XRD), Fourier 

transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM), energy 

dispersive Xray (EDX), thermogravimetric analysis TGA and ultraviolet-visible (UV-

vis) spectroscopy. These solids have shown good activity via the catalytic reduction 

of organic pollutants. Finally, the recyclability of the catalysts was also evaluated. The 

results showed that the performance of this catalyst was satisfactory during its 

reuse..  

Keywords: Polymer; Dye Degradation; Nanoparticles; TiO2; Fe3O4; Catalytic reduction; 

nanocomposites. 
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Abstract─ The objective of this work is to study the adsorption of a cationic dye 

(Malachite green) in aqueous solution by a modified natural clay with chitosan.The 

material (modified natural clay) was synthesized by intercalation of chitosan into the 

sodic bentonite. It was characterized by X-R-ray diffraction (XRD), Fourier transform 

infrared (FTIR) and X-ray fluorescence analysis. The effect of the process parameters 

such as contact time, initial dye concentration and pH of solution on the sorption of 

Malachite green were studied. The pseudo second- order kinetic model provided the 

best fit to the experimental data for the adsorption of Malachite green by the modified 

clay . Experimental results showed that the equilibrium adsorption data fitted well 

with the Langmuir isotherm and the adsorption capacity was 96%.  

 

Keywords: Clay, Chitosane , Adsorption , Cationic dye, Isotherm. 
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Abstract─ Polyhydroxylalkanoates (PHA) produced by the fermentation of bacteria or 

other microorganisms are also fully biodegradable polyesters with a wide array of 

properties that range from stiff thermoplastics to elastomers. Nevertheless, the 

processability and the brittleness of some PHA remains the major problem in 

applications. Many methods have been developed to increase the properties of 

biopolymers, such as random and block copolymerization, chemical modification or 

incorporation of numerous fillers, which modulate both the biodegradation rate and 

the mechanical properties of the final products. Polymer blends have attracted more 

attention in the last decades, since physical blending is another effective and simple 

way to prepare biodegradable composites with different morphologies and physical 

characteristics.  

In this work, blends of poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV) and 

polylactide (PLA) with different PHBV/PLA weight ratios (100/0, 75/25, 50/50, 25/75, 

0/100) were prepared by melt compounding. The study showed through scanning 

electron microscopy that blends of PHBV/PLA are not miscible. Their mutual 

contributions in terms of thermal stability, flammability resistance and mechanical 

properties were also investigated. The study showed that the increase in PLA content 

in PHBV/PLA blends leads to enhanced properties. A decrease in elastic modulus, as 

well as an increase in elongation at break, was seen for an increase in PLA content 

in the blend. To improve the miscibility between the two components of the blend, low 

amount of compatibilizing agent (5 wt.%), obtained by grafting maleic anhydride onto 

PHBV, was used. When compared with the uncompatibilized blends, the 

compatibilizer presence induces a greater interfacial adhesion. The effect of Cloisite 

30B (C30B) on the blend morphology and the blend properties was also investigated. 

A synergistic effect of compatibilizer and C30B was highlighted leading to an 

improved miscibility of the two blend components.  
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Abstract ─ The objective of our study is to demonstrate the efficiency of the 

photodegradation of Cefixime in the presence of titanium dioxide in suspension for 

the treatment of polluted water.  

A photocatalytic device, containing an initial quantity of organic pollutant, was used 

to decontaminate an aqueous solution. We chose to work with the TiO2 Degussa P25 

photocatalyst. The products used during the handling are the following: NaH2PO4, 

NaOH, FeSO47H2O and H2O2 (36%). The reactor is filled with 100 mL of a solution of 

Cefixime and catalyst. The reaction mixture is kept under stirring in order on the one 

hand to homogenize the solution and on the other hand to keep the catalyst particles 

in suspension, by putting the solution for 10 min in the dark. By exposing the solution 

to light, samples of 2 ml are taken every 10 min for 30 min, then every half hour for 1 

h 30 min, the sample solution is filtered using a Miliex PVDF 0.45 μm multipore filter 

to remove all traces of catalyst, then analysed by HPLC. The advantage of 

photochemical processes is that they operate at room temperature and normal 

pressure and are easy to use [1].  

Comparison of the efficiency of advanced oxidation processes (POAs) on the 

elimination of Cefixime reveals that photocatalysis alone UV/TiO2 is capable of 

effectively eliminating the pollutant. However, the addition of the oxidant H2O2 and the 

simultaneous presence of activators such as radiation and/or Fe2+ ions have 

improved the efficiency.  

Keywords: Photocatalyse, Cefixime, water treatment, degradation, advanced 

oxidation. 
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Abstract─The calculations were performed using density functional theory (DFT) on 

a pyrene-type compounds Tetraalkynyl ; Tetraalkynyl Au (I) ,Tetraalkyny Ag (I) and 

Tetraalkyny Cu (I). These complexes display a fluorescent emission in a solution of 

CH2Cl2, with quantum yields exceeding 90%. Although the emission is mainly due to 

ligand-centered excited states, the presence of the metal center is key to reaching 

such excellent quantum yield values, providing an extra rigidity to the system.  
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Abstract─ Removal of textile azo dyes, reactive black 5 (RB5) and Congo red (CR) by 

Algerian dolomite treated at 900 °C (D900) from synthetic solutions was investigated 

in binary solutions. Physical characteristics of D900 were studied using scanning 

electron microscopy (SEM), Lazer granulometry and pore-size distribution analysis. 

The effects of initial concentration, contact time, and temperature were assessed. A 

competitive adsorption between the two anionic dyes was observed and it was noticed 

that CR was favored. At equilibrium, CR is more strongly coadsorbed than RB5, viz. 

229.18 against 72.37 mg g-1 at 40 °C, respectively. Chemical interaction would be 

explained through the implication of amine function of RB5 and CR at the D900 

surface. The fact that CR contains two amine functions would explain why it is more 

adsorbed than RB5. Experimental isotherms were presented in the 3D surface plot 

and were interpreted using extended Langmuir model. The latter gives a good 

approach of the experimental points. Thermodynamic study in binary system shows 

that when RB5 competes with CR for filling of adsorption sites, the endothermic 

character decreases whilst non-spontaneity becomes increasingly marked. Dolomite 

treated at 900 °C constitutes a promising adsorbent to remedy the mixture of dyes 

solution. 

Keywords: Dolomite, RB5, Congo red, competitive, Extended Langmuir, 

thermodynamic 
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Abstract─ Due to increasing solid waste generation and their significant impacts on 

human health, environmental assessment of the management and disposal methods 

become more and more important. This paper aims at evaluating the environmental 

impact of landfilling and the different operations associated with the landfill of 

municipal solid waste for the Algiers city by using the life cycle assessment (LCA) 

methodology. Landfilling were modelled as the current waste management system in 

Algiers. The scenarios were compared using SIMAPRO 2.2 model. One tone of 

municipal solid waste of Algiers was selected as the functional unit. The effects are 

evaluated in three categories including; effects on human health (organic substances, 

inorganic substances, climate change, ionizing radiation and ozone layer depletion), 

ecosystem quality (ecotoxic emissions, the combination of acidification & 

eutrophication and double coating), climate change and resources (extraction of 

minerals and the fossil fuels). The results obtained indicates that landfilling has a 

great impact in all the analyzed impact categories. It appears that the operation of 

transport have the most important impact for human health and system quality. In the 

other hand the waste bearing affect significantly the resources depletion and climate 

change.  

Keywords: Municipal solid waste, landfill, life cycle assement. 
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Abstract─ Captopril (CAP) was the first angiotensin I-converting enzyme (ACE) 

inhibitor to be developed and is widely used in hypertension treatment, it is unstable 

in solution, Captopril disulfide is the major impurity upon CAP degradation, the 

presence of a high amount of CAP disulfide in active reduces the therapeutic 

adhesion; On the other hand, Cyclodextrins (CDs) are cyclic oligosaccharides whose 

cone-shaped cavity allows formation of noncovalent inclusion complexes with 

appropriately sized guest molecules, thus modifying guest physical, chemical, and 

biological properties.  

In this work, an inclusion complex of CAP with β-CD was prepared in aqueous solution 

with physical mixingkneading method, vacuum evaporation, and via microwave in 

order to increase the stability of CAP and improve the bioavaibility of drug. Afollowed 

of Thiol oxidation by 1HNMR in the presence and/or absence of β-CD was carried out; 

The CAP: β-CD complexes were characterized by Fourier-transform infrared 

spectroscopy(FTIR), 1HNMR and DSC. The study of the degradation of captopril 

(formation of bis-disulfide) indicatesthe positiveeffect ofβ-CD in the inhibition of Thiol 

oxidation. The physicochemical analysis demonstrated complete complexation 

between CAP and β-CD, indicating the substitution of water molecules inside the β-

CD cavity with CAP.  

 

Keywords:β-Cyclodextrin, Bis-disulfide, Captopril, Inclusion Complex, Inhibition, Thiol, 

NMR1H, Oxidation, Stability. 
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Abstract─ Microstructural optimization, durability, high resistance, work at high 

temperatures and lightness to reduce the mass of the on-board parts, which reduces 

the fuel consumption of the devices, are among the determining criteria of choice of 

part manufacturers used in aeronautics and aerospace. In this perspective, we 

proceeded to the characterization, mechanical and microstructural, of a material 

produced from metal powders based on titanium alloyed with certain transition 

metals such as Zr, Cr, Al, Ni and Cu. Titanium being used as a reference element 

because of its lightness, its good electrochemical behavior and especially its affinity 

with transition metals. Observations with a scanning electron microscope (SEM) and 

X-ray diffraction, give interesting results concerning the microstructure, the 

morphology and the nature of the phases and the demonstration of the types of cells 

as well as their crystalline parameters. Microhardness gives us a clear idea of the 

very appreciable development of resistance. This study will be supplemented later by 

the calculation of the porosity, the study of the state and the surface interactions by 

atomic force microscopy (AFM) and finally by the electrochemical characterization.  

 

Keywords: Aeronautics, Titanium powder, sintering, DRX, SEM, Microhardness, 

microstructure. 
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Abstract─ Superparamagnetic nanoparticles of iron oxide (Fe3O4) were synthesized 

by chemical precipitation method in the presence of the polyacrylic acid molecule 

(PAA). Magnetic nanoparticles in the single-domain region exhibit 

superparamagnetism property which is fundamental for a variety of applications 

principally in biomedical diagnostic such as tracking probes, contrast agents for MRI, 

and treatment as hyperthermia therapy. In this work, the effect of the PAA molecule 

on the magnetic and photo-fluorescent properties of iron oxide nanoparticles is 

investigate. The morphologic, size distribution, and the structural characterization 

performed by TEM, XRD and Rietveld refinement show that the PAA molecule plays 

an important role on the shape and the final size of the nanoparticles. Furthermore, 

the study of the magnetic properties of these nanoparticles presents no remanence 

or coercivity and there is no hysteresis observed on the magnetization curve. Also, 

the optical properties analysis demonstrates that the photo-fluorescence property 

can be improved by adjusting the size and distribution of magnetic nanoparticles.  

 

Keywords: Fe3O4, Magnetic nanoparticles, Superparamagnetic nanoparticles 
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