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Welcome Message from General Chairs

Dear Colleagues and Friends,

In lieu of the organizing committee, it is with great pleasure that | cordially invite you to the Fifth
International Conference on Materials and Environmental Science ICMES2022 Under the Theme: « Health,
Environment and Materials Research and Innovation ». For more than 6 years, ICMES has served as an
international stage for dissemination of current and emerging materials, environmental science and Health. This
year ICMES2022 will be held as an onsite event from June 9 to June 12, 2022 in Saidia, Blue Pearle of
Mediterranean Sea, Morocco.

ICMES 2022 keeps its scientific edges from traditional subjects like materials, nanoscience, energy,
organic, inorganic and nanomaterials, natural products to their biotechnological application, quality, water,
environment, health and safety at work, electrical engineering and physics simulations, materials and devices...
A dozen of renowned plenary speakers across the world will provide outstanding insights on materials and
devices research at this event, along with a couple of comprehensive tutorial lectures and more than a hundred
of brilliant invited talks. In addition, we will host several workshops and bilateral symposia organized by leading
research groups. If you are interested in current and future research and development of materials and devices
Health, please do not miss this event.

The purpose of ICMES2022 is to provide a forum to share the most important and latest developments
in the field of materials, energy development, environmental science and Health, to exchange research ideas and
future trends, and to explore potential collaboration opportunities in all regions of the world.

With Great Pleasure to see You in this Beautiful City Saidia the Blue Pearle of Mediterranean Sea.
ICMES’22 VENUE: Hotel Radisson Blu Resort Saidia Beach, Saidia, Morocco

I look forward to your contribution and participation.

Pr. BELKHEIR HAMMOUTI Pr. FAOUAZ JEFFALI

MOHAMMED FIRST UNIVERSITY, OUJDA — MOROCCO | MOHAMMED FIRST UNIVERSITY, OUJDA — MOROCCO
Pr. MOHAMMED EDDAOUDI Pr. MOHAMMED CHOUKRI

DIRECTOR, AMPMRC, KAUST, SAUDI ARABIA MOHAMMED FIRST UNIVERSITY, OUJDA — MOROCCO

http://www.mocedes.org/icmes2022/
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Introduction

On behalf of the Organizing Committee of the 5™ International Conference on Materials and
Environmental Science: ICMES2022, we are pleased to welcome you in Saidia, Morocco, on June 9-12,
2022.

The ICMES2022 is organized by Mohammed First University, Faculty of Sciences Oujda, Morocco,
Faculty of Medicine and Pharmacy Oujda, Morocco, KAUST, King Abdullah University of Science and
Technology, SAUDI ARABIA and the Association: Moroccan Center for Sciences Development -MoCeDeS.
This scientific meeting is the continuation of other organized sessions as fellow:

ICMES2016: The 1% International Conference on Materials and Environmental Science was held in Campus
University of Transfer of Technologies and Expertise — Knowledge Campus, Technopole Oujda,
Morocco from 1-3 December 2016. This first session was the start point of gathering leading academic
scientists, researchers and industrials to exchange and share their experiences and research results on all
topics of Material and Environmental Science. The ICMES2016 provided also a premier
interdisciplinary platform for selected researchers and industrials to discuss the most recent innovations

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

ICMES2018: The 2" International Conference on Materials and Environmental Science, which was held on
26-28 April 2018 in Melia Saidia Beach All Inclusive Resort, Saidia, Morocco. The ICMES2018 was an
interdisciplinary platform for researchers and industrials for promoting a multi-sectoral and collaborative
approach in the field of development of new and innovative approaches in materials and their applications
in energy and renewable energy, environmental science and sustainable development, biotechnology and

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

ICMES2019: The 3" International Conference on Materials and Environmental Science has been hold in 18-
20 December 2019, Sofitel Agadir Royal Bay, Agadir, Morocco. It was organized by IBN Zohr
University, National School of Applied Sciences, Agadir Morocco and the Association: Moroccan Center
for Sciences Development -MoCeDeS. The ICMES2019 was an international platform for participants
to consulate and to collaborate in many innovative applications touching the energy, environmental

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

ICMES2020: The 4™ International Conference on Materials and Environmental Science has been hold virtually
during the COVID pandemic period in November 18-28, 2020. The primary objective is to bring together
online leading academic scientists, researchers and industrials from more than 20 countries to exchange
and share their experiences and research results on all topics of Material and Environmental Science. The
second objective is to provide a premier interdisciplinary platform for selected researchers and industrials

ICMES 2022 6
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with complementary, strong and diverse expertise to discuss the most recent innovations as well as

initiate possible complementary cooperation and collaboration for international programs in these fields.

The other objective of the conference is to constitute a formation school for the education of young

scientists in this important field by creation of direct contacts between international experts in this

environmental matter and master or PhD students post docs in order to help them for their future

professional careers and to the profit of our society. To initiate interactions between the 24 speakers and

participants, keynotes, 120 oral presentations and 30 posters (http://www.mocedes.org/icmes2020/index.html ).

The main objective for the ICMES@?2022 is: to bring together leading academic scientists, researchers
and industrials from Africa, North and South America, Europe, Asia, Australia and Middle East to exchange and
share their experiences and results related to Material and Environmental Science. ICMES is providing an
interdisciplinary platform for researchers and industrials all over the world with complementary, strong and
diverse expertise. The participants will have the opportunity to discuss the most recent innovations as well as to
initiate possible complementary cooperation and collaboration through international programs by creating a
direct contact between international experts. The goal here is also to promote exchange of Master, PhD students

and Post docs between the different academic partners.

The main themes selected for the ICMES@2022 are:

O/
4%*

< Health: Biochemistry, Nutrition and
Pharmacology.

« Water, Soil, Air, Agriculture and
Environmental Analysis.

< Green Energy, Renewable, Storage
and Sustainable Development.

2
%

2
%

< Atrtificial  Intelligence, = Machine
Learning, Electrical Engineering and
Simulation.

The scientific program includes:

o£a

)
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#F
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Innovative Devices, Chemistry and
Material Physics.

Nanoscience, Organic and Inorganic
Advanced Materials.

Natural Products and  Their
Biotechnological Applications.

OO0 S

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

supports and participations.

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

ICMES 2022

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

Organizing Committee of ICMES2022
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THE FIFTH INTERNATIONAL CONFERENCE ON MATERIALS & ENVIRONMENTAL SCIENCE,

ICMES-2022

UNDER THE THEME: “HEALTH, ENVIRONMENT AND MATERIALS RESEARCH AND INNOVATION”
JUNE 09-12, 2022, RADISSON BLU RESORT SAIDIA BEACH

SAIDIA, MOROCCO

ORAL COMMUNICATIONS LIST

Authors Title ID | Page
HEALTH: BIOCHEMISTRY, NUTRITION AND PHARMACOLOGY
Mouad Harandou, Amjad Idrissi, Oumayma
Hamdani, Abir Yahyaoui, Youssra Sbibih, Biomedical waste management in the Central
Wissam  Azizi, Hajar Zerouri, Doha| Laboratory of the University Hospital Mohammed VI | 354
Berraaouan,  El-houcine  Sebbar, and Oujda
Mohammed Choukri
Yousra Sbibih, Amj_ad 'd'f'ss" Abir _thyao_UI, Interest of water quality in the laboratory: Experience of
Oumayma Hamdani, Wissam Azizi, Hajar
; the Central Laboratory of CHU Mohammed VI of 355
Zrouri, Oussama Rahhab, Mouad Harandou, Oujda
El-houcine Sebbar, and Mohammed Choukri
Abir Yahyaoui, Amjad Idrissi, Oussama
rahhab,Youssra Sbibih,  Hajar - Zrouri, Contribution of artificial intelligence in the processing
Omayama Hamadani, Wissam Azizi, Mouad of Big Data in a medical biology laborator e
Harandou, El-houcine  Sebbar, and g 9y y
Mohammed Choukri
Oussama  Rahhab,  Abir  Yahyaoui,
Mohammed  Ghalem,  Yousra  Sbibih, Risk management in a medical biology laboratory: pilot
Oumayma Hamdani, Mouad Harandou, Amjad i f the central laboratory of the CHLJ 357
Idrissi, Hajar Zrouri, Wissam Azizi, Doha eXperience o ory
i Mohammed VI Oujda
Berraouane, El Houcine Sebbar, and
Mohammed Choukri
C. El Garrab, Fakri-Bouchet, L. G. Zaz, and Optofluidic sensors for breast cancer diagnosis- A 49
M. Zekriti Review
Mohammed Amine Mehdi, Toufik Cherradi, | Predictive approach for post-covid 19 evolution study
Azzeddine Bouyahyaoui, Said EIl Karkouri and| of the pavement surface deterioration based on visual 74
Ahmed Qachar inspection results.
S. Arji, A.O.T. Ahami, and R. Ziri Burnout in private sector and its_ impact on the 109
employees well —being
S. Arji, M. Elhaddadi, A.O.T. Ahami, and R. Stress at work among employees of a Moroccan 110
Ziri company
S. Arji, M. Elhaddadi, A.O.T. Ahami, and R. Does job stress affect neuroco_gniti\{e funct_ions? case of
Ziri employees of a Moroccan private industrial company | 111
sector
ICMES 2022 8
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S. Arji, M. Elhaddadi, A.O.T. Ahami, and R.

Ziri Burnout in the Moroccan private sector 23
WATER, SOIL, AIR, AGRICULTURE AND ENVIRONMENTAL ANALYSIS
K. Tassaoui, M. Damej, A. Molhi, M. Errili,| Inhibition effect of 4-amino-3-methyl-,4-triazole-5-
S. Ksama, O. Ninich, A. Et-Tahir, and M.| thione (MTSNH) against corrosion of Cu-30Ni alloy in | 09
Benmessaoud 3%NaCl solution
On the use of weathered schist in road pavements: an
Cherifi Hicham, and Chaouni Abdel-Ali experimental study on the schists of the province of 01
Taza
Zineb El Kerdoudi, Hafssa Helli, Jaouad| Adsorption of the dye (methylene blue) by the clay of
Bensalah, Abdelali EI Mekkaoui, and| Kbhenichet- Sidi Kacem- Morocco: Mathematical and 14
Noureddine ElI Mejdoub thermodynamic modeling of experimental data
O. Ninich, K. Tassaoui, A. Et-Tahir, B. I . .
Satrani, O. Chauiyakh, S. Ksama, M. Inhibiting effect of cedar t:llrccl)n corrosion on €24 in 1M 08
Benmessouad
Bathymetry Study and Sludge Characterization of
H. Bouziane, M. Arabi, Z. Irzi, and M. Sbhaa Anaerobic Ponds in Al Hoceima Waste Stabilization )
Pond (Mediterranean Moroccan Coast)
M. Kadiri, Y. Zarhloule, and A.E. Barkaoui Identification of favorable area for_art|f|C|aI recharge in ”
the Tamellalt aquifer
Abdelhay EI Amri, Azeddine Lebkiri, Fatima| Theoretical and kinetic study of the adsorption of the
Zahra Bouhassane, Zineb Wardighi, El industrial Methyl Orange MO dye on Typha latifolia: 40
Housseine Rifi and Ahmed Lebkiri Treatment and recovery
Oumaima Moumouche, Hammadi El
Harmouchi, Safae Alami, Redouane Characterization and application of corrosion of
Khaoulaf, Khalid Brouzi, Mohamed A:MP207 and AMPO, 56
Harcharras
Naima €1 A, Aol Sado,Oui | S17e 100 o o e Mo e
Bouchanine, and Nora Maataoui : tool%, 9 [ 105
Abdelouadoud Omari. Linda Zraibi. Implem(_antatlon of an EnV|ronmeqtaI Management
i System in a Company that specializes in wood and
Hameed Saleh Ali Yahya, and Nour-Elhouda : : . . 260
: aluminum carpentry in Eastern Morocco in the city of
Basraoui .
Oujda
Rachid Ouchn, Y. Chaougji, Ah. Avi, E. Ef_flCl_ent hydrophobic mem_branes b_ased on ionic
liquids for water desalination by direct contact 47

Curcio, O. Cherkaoui, and Miloudi Hlaibi

membrane distillation processes

ICMES 2022
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_ Slow- Release Phosphate Fertilizer Coated by
I. Kassem, E-H. Ablouh, F-Z. El Bouchtaoui,
S Boulfind, M. Mhada, S. Mouhib, H. Phosphorylated Cellulose Gel - Nanoclay Reduces 50
Sehaqui, and M. EI Achaby Phosphorus Leaching and Promotes Beans Growth
B. Ould Abdelwedoud, M. Damej, K. Theoretical and experimental study of saccharin
Tassaoui, A. Berisha, H. Tachallait, K. derivative as a corrosion inhibitor for carbon steel in
Bougrin, N. Ouadghiri, A. Kabouri, and M. 59
Benmessaoud IMHCI
Oumaima Bourzik, Nacer Akkouri, Khadija Effect of waste marble powder on the properties of
Baba, and Abderrahman Nounah concrete 69
] _ Electrochemical evaluation of novel benzoxazepinone
O. Kharbouch, Z. Benzekri, K. Dahmani, M. o S ] ]
Ouakki, _M. Galai, S. Bc_Jukhris, M. Ebn derivatives as corrosion inhibitors for mild steel in 1 M 76
Touhami, H. Elkafsaoui HCL
N. Ferraa, M. Ouakki. M. Cherkaoui. M. Characterization of OCPa, application on the corrosion
Bennani Ziatni of carbon steel in 3% NaCl medium. 4
El Harmouchi Hammadi, Moumouche . s x>
Oumaima, Alami Safae, Ait Hmid Lahsen, The factor group analysis of the (M”’, M”)MP207
Dkhireche Nadia, Ebn Touhami Mohamed, diphosphate and their corrosion protection efficiency. 78
Harcharras Mohamed
N. Al Wachami, M. Chahboune, and M.| Chronic obstructive pulmonary disease (COPD) and air 130
Louerdi pollution: the case of Morocco
Reuse of the Marls-Limestone of Taza in Road
Ettayeb Mohammad, Chaouni Abdel-Ali, Construction: An Experimental Study on Taza Wind
and Cherif Hicham 83
Farm
Experimental study on Quinazoline derivatives as
S. Elmansouri, M. Galai, R. Lachhab, M. corrosion inhibitors for mild steel in hydrochloric acid
Rbaa, B. Lakhrissi, M. Ebn Touhami i 90
medium
Belhadj Kamal, Omar Azzouz, and Technical-Economic Study of Slope Stabilization
Makkaoui Mohamed Solutions in the Oriental Rif Region — Morocco 91
Effect of long-term conservation tillage on the chemical
Abdelali EI Mekkaoui, R. Moussadek, A. and physical properties of the soil in Moroccan
Zouahri, R. Mrabet, A. Douaik, and S. Chakiri ) i 92
Mediterranean areas (Case study of Zaer region)

ICMES 2022
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A. Hmada, N. Dkhireche, R. Sayed, Z. Corrosion inhibition of mild steel in 1M HCI solution
Benzekri, M. Galai, R.A. Belkhemima, A. : - S o
Habsaoui, S. Boukhris, M. Ebn Touhami by Quinazoline derivatives
Comparative assessment of groundwater quality
S. Bouhout, K. Haboubi, and M. S. Elyoubi challenges confronting Mediterranean coastal aquifers: 137
A review
Abdesselam Eddaoukhi, Mohamed Berradi, Valorization of treated vegetable waters for the
Yassine Bouzhar, Ahmed EI 'Yacoubi, cultivation of a vegetable plant (eggplant) in two types
Mohamed Grou, Hakima Nassali, Amar ) 152
Habsaoui, and Abderrahim EI Bachiri of soil
_ _ ) Photocatalytic decomposition of Methylene blue dye
Soufiane Hmamouchi, Asmae Massit, ) ) ] o )
Mohamed _Berrad_i, Mouni_r El Hez_za_t, Ahmed using sand-graphite composite under visible light 161
El Yacoubi, Brahim Chafik EI Idrissi irradiation
Corrosion hindrance effectiveness of pyrazoles being
F-bE| Fﬁrhani, M. Ouakki, Z. Benzekri, M. environmentally-safe organic inhibitors: .
Ebntouhami . . .
Thermodynamical, electrochemical and surface studies
R. Bouyakhsass, S. Bouaouda, A. Taleb, and Leachate and biogas flow rate assessment at the level of
S. Souabi Oum Azza landfill in Rabat city, Morocco 164
Evaluation of heavy metal concentrations in commercial
S. Karim, A. Aouniti, C. Belbachir, I. Rahhou marine fishes caught in the Mediterranean coast of 184
Morocco and their associated health risks to consumers
Physico-chemical, chemical and biological
characterization of treated wastewater from the city of
H. Kajeiou, M. Sbaa, and A. Darmous Oujda (eastern Morocco) and possibility of reuse in | 218
irrigation.
Use of house sparrows in the bio-monitoring of
Youssef Haddadi, Abd -El-Kader Chahlaoui, | atmospheric pollution by metallic trace elements in the
Aziz Taouraout, and Abdelhak Saidi _ 222
city of Meknes
M. El Rharib, Z. Zaroual, S. Elghachtouli, Adsorption of methylene violet dye from aqueous
and M. Azzi solution onto Moroccan zeolite 230
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Experimental and theoretical investigations of marine
Douaae Ou-Yahia, Kawtarfikri-Benbrahim, yeasts adhesion and its impact on the physico-chemical
and Ibnsouda Koraichi Saad properties of sea-immersed AlISI 304 and 316 stainless | 232
steels.
Effect of salinity on Strawberry plant growth and their
M. Bahoug, H. Bahoug, and A. Douira tolerance to water deficiency after inoculation with a 253
composite arbuscular mycorrhizal inoculum
A. Amahmoui, E.M. Chaabelasri, A. Abakoy, A bedload transport in shallow water model applied for
N. Salhi sediment transport in open channel flows 261
o Evaluation of the impact of land use and irrigation
Ahmed Darmous, Maryam Slamini, Mourad o ) ]
Arabi, Hamza Kajeiou, Driss Bouknana, systems on the soil nitrogen transfer: case of five pilot 280
Ikram Azzakhnini, and Mohamed Shaa farms in the Triffa plain (Berkane, Eastern Morocco).
Study of the influence of microalgae in wastewater
M. Amansour, and S. Zyade treatment 285
N o Evaluation of water equivalent ratio for 3 dosimetric
Yjjou Mohammed, Dekhissi Hassane, . . . )
Derkaoui, Jamal Eddine, Didi Abdessamad, materials at carbon ion energies ranging 100-300 288
and Aknouch Adil MeV/nucleon using Fluka Monte Carlo code
I. Essebbabhi, C. Ouazzani, A. Moustaghfir, Analysis of the fluoride levels of well water consumed
A. Er-Ramly, Y. El Baroudi, A. Dami, and L. by the moroccan population in different rural areas 301
Balouch
Y. El Baroudi, C. Ouazzani, A. Er-Ramly, A. | Nitrite levels in well water from different rural areas in
Moustaghfir, 1. Essebbahi, A. Dami, and L. Morocco 302
Balouch
S. Aftimi, Y. Kerroum, A. Guenbour, A. Corrosion-abrasion of stainless steel in phosphoric acid
Bellaouchou, A. Zarrouk, H. Idrissi, R. : : i - 329
Boulif, and N. Semlal using acoustic emission technique
Use of quality and organic pollution indices in the
Abdelhak Saidi, Abdelkader Chahlaoui, assessment of the physical-chemical quality of surface
Moulay Lafdil Belghiti, Iman Taha, and Driss waters in oued khoumane (city of moulay idriss 332
Bengoumi
zerhoun-morocco)
A. El Abdouni. K. Haboubi, M. S. El Youbi Study of the adsorption of phenolic compounds of olive 239
oil mill wastewater by clay extracted from Mohamed
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Ben Abdelkarim El Khattabi dam in Al-Hoceima
(Morocco)

I. Merimi, B. Hammouti, H. Lgaz, and M.

Correlation between study Experimental and theoretical
of two triazole molecules as a new effective corrosion

Messali o _ o _ 343
inhibitor for mild steel in acid medium
M. Loutfi, R. Mariouch, M. Belfaquir, M. S. Removal of cationic dye from aqueous solutions by
ElYoubi natural clay from Morocco 347
Touria Hachi, Maryama Hachi , Youssef El Water quality and environmental performance of a
Hammioui, Hamza Essabiri, Driss Belghyti, municipal wastewater treatment plant (M rirt City.
Mhamed Khaffou, Rabiaa Mounir, Rachid 393
Benkaddour, and El Hassan Abba Morocco)
Youssef EI Hammioui, Hammou Anarghou, . : R :
Moulay Lafdil Belghiti. Touria Hachi, Physico-chemical and bacteriological quality of well
Mhamed Khaffou, Rachid Ben Kaddour, and water in khénifra province (morocco) 394
El Hassan Abba
Touria Hachi, Maryeama Hachi, Rachid Ben | Assessment and relationship between organic pollution
Kaddour, Hamza Essabiri, Adnane El parameters and aquatic bio-indicators (Wadi tighza.
Yaacoubi, Mhamed Khaffou, and El Hassan 395
Abba mOorocco)
Moulkaf safae, Bachir Elkihel, and Ahmed Optimization of WWTP
Rassam 368
C. Belmejdoub, K. Benbouya, I. Forsal, S.| Corrosion inhibition of carbon steel in hydrochloric 199
Lahmady, M. Rabaa, and R. Touir acidic solution 1M by Irbersartan
. Corrosion Behavior of Different Types of Brass at
F. Hamouche, and M. Ebn Touhami Different Temperatures in Neutral Medium AL
S. El kaouahi, M. Raji, N. Errahmany, M. Theoretical and experimental study of the corrosion
Rbaa, R. Touir, H. El Kafssaoui, B. Lakhrissi, inhibition of mild steel in 1.0 M HCI by new 372
H. Larhzil, A. Shaim guinoxaline derivatives
H. Hailou, M. Ait Himi, S. Taghzouti, M. Investigation of brass corrosion inhibition in 200 ppm
Dahbi, C. Hajjaj, R. Touir, H. El Kafssaoui, | NaCl solution by new diacetate derivative: experimental | 366
M. Ebn Touhami study, spectroscopy analysis and theoretical approach
Badr Baach, Moussa Ouakki, Hanane Corrosion inhibition by new compounds based on
Barebita, Soumya Ferraa , Mohammed y P 403

Cherkaoui, and Taoufik Guedira

bismuth Bi»O3

GREEN ENERGY, RENEWABLE, STORAGE AND SUSTAINABLE DEVELOPMENT

Dalal Nasreddin, Soumia Aboutaleb, Aymane

Regression and Machine Learning Modeling

Cheracher, Yasmine Abdellaoui, Saad Amrani | Comparative Analysis of Morocco’s Fossil Fuel Energy | 15
Marrakchi, Inass  Sabbahi,  Youssef Forecast
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Benmoussa, Reda ElI Makroum, Aymane El
Alami, Asmae Khaldoun, and Houssame
Limami

A. ldrissi, Z. Elfakir, R. Atir, A. Habsaoui, S.

Designing new thiophene-based HTMs with favorable

Bouzakraoui optoelectronic properties for perovskite solar cells <5
. Energy audit and assessment of indoor environmental
M. Es Sadki, A. Azouzoute, M. Benhaddou, condition inside Oujda-Angads International Airport 36
and M. Ghammouri - o
terminal building, Morocco
Z. Elfakir, A. Idrissi, R. Atir, A. Habsaoui, S.| New Carbazole-Based Hole-Transport Materials in
. ) 39
Bouzakraoui Perovskite Solar Cells
. i i i Mesophilic anaerobic digestion of chicken
Sanae Habchi, Nat_nla Lahboubi,  Brahim slaughterhouse waste: Methane production and kinetic | 147
Sallek, Hassan El Bari study
Lamreoua Abdelhak, Benslimane Anas, Current harmonic reduction for grid-connected
Bouchnaif Jamal, Hairech Kamal, and EIl| photovoltaic system (PV) based on a three-phase seven- | 68
Ouariachi Mostafa level inverter.
idﬁ\i?i”ou" A. Elaissaoui, M. Benlattar, and R. Electrical and Thermal Modelling of Solar Cells 210
N. ElI Moussaoui, M. Rhiat, A. Lamkaddem, .
K. Kassmi, R. Malek, O. Deblecker, and N. Power Supply System for [.)C Solar Equipment by 250
- Batteries
Bachiri
Abderrahim EI Bouazouli, Lahssen Baidder, Prospectlo_n of geothermgl resources using spatial qnd
) X . . Geo-spatial technology: a case of clean energy mix
Hicham Bahi, Oumar Diagana, Fadil| . L 408
. . implementation in the Moroccan Sahara and the Souss
Abdehamid, Said Rhouzlane .
Massa Region
EL HADRI Fatima Zahra, KRIM Deae- Nanoscale energy deposition frequencies evaluation
eddine, RRHIOUA Abdeslem, BAKARI itk Avctinndiiin sl 362
Dikra, and ZERFAOUI Mustapha g
El Asri Ouahid, Hmadi Inass, Ramdani
Mohamed,Hameed Saleh Ali Yahya, Chafi| Green Energy from the bioressource of Nador lagoon | 367
Abdelhafid
What management method should be deployed in the
Youssef Kasseh, Abdellatif Touzani, and Energy Management System as a lever for efficient and
- : AR 387
Salma Elmajaty sustainable management of public lighting in Moroccan
cities
. . . Results and perspectives of the application of an energy
Salma El Majaty, Abdellatif Touzani, and management system based on iso 50001 in 388
Youssef Kasseh 2 . oo
administrative buildings - case of Morocco
Abdelilah Khlifi, Yamina Khlifi, and Hali Realization and real application of two prototypes 392
Aissa for photovoltaic panel data acquisition
Hasna Aziam, Hicham Ben Youcef, Ismael .
Saadoune, Abdelfattah Mahmoud, Daria Novel NaSICON-type structure Ir_on_/ Vaf‘ad'“m . 410
N phosphate-based as cathode for Lithium-ion Batteries
Mikhailova, Messaoud Harfouche
A. Azouzoute, Z. Elmaazouzi, M. Es Sadki, Techno-econo-env_lronmentgl st_udy of the integration of
renewable energy in a desalination plant: case study of 32

M. Benhaddou, F. Jeffali

Laayoune, Morocco

ARTIFICIAL INTELLIGENCE, MACHINE LEARNING, ELECTRICAL ENGINEERING AND

SIMULATION
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Miloud Errili, K. Tassaoui, M. Damej, A. Electrochemlcal and theoretical (DFT, MC, MD)
: L L evaluation of a new compound based the
Molhi, Z. Lakbaibi, S. Ksama, S. El Hajjaji, o ; . . 18
Mercaptobenzimidazole against corrosion of Cu-30Ni
and M. Benmessaoud . .
in a 3% NaCl solution
M. Benhaddou, M. Ess Sadki, M.| New Simulation of low cycle fatigue and description of 9
. . . . 0
Ghammouri, L. Bouselham strain hardening cyclic
I. Bezzaoui, D. Bakari, A. Rrhioua, D.| Abinitio investigation of the electronic structure of 59
Soubane, S. Lounis, and M. Bouhassoune atomic defects hosted in a Cu(111) surface
Jabri Abdelkarim, Zenasni Mourad, Kissami Impacts .Of '.:OSS'I FU?I and E_Iectr|C|ty Energy.
. Consumption in degrading environment quality in 55
Rabah, and Jabri Taha e :
Morocco: Evidence from non linear Approach
H. Zniker, B. Ouaki. Said Bouzakraoui, M. Experlmenta! study of E_nergy absorption of Iamlngted
. and sandwich composites under repeated dynamic 72
Ebntouhamia, and H. Mezouara . ) . :
impacts and quasi-static indentation
Mouna Azogagh, Rachid Hsissou, Said
Abbout, Fouad Benhiba, Mourad Rafik, Samir| Elaboration identification and corrosion inhibition of
Briche, Hamid Erramli, Mohamed Ebn| epoxy prepolymer for carbon steel in 1M HCI medium: | 119
Touhami, Abderrahim EI Bachiri, Salah computational approaches
Eddine Higazi, Mohamed Rafik
. . . | The prevention of corrosion inhibition of mild steel in
M. Khattabi, F. Benhiba, B, M. Ebn Touhami, - . .
H. Zarrok. R. Touir, C. M. Allali, H. Oudda, A, sul_furlc (0.5 M) and hydr.ochlorlc (1.0 M) environments 120
using a pyran compound: Electrochemical performance
Zarrouk .
and computational analyses.
i . . How Will the Internet of Energy (IoE) Revolutionize
Ilias Laroussi, Liu Huan, and Zhao Xiusheng the Electricity Sector? A Techno-Economic Approach. Lo
M. Abdelouhab, A. Senhaji, A. Attar, R. Improvemen_t of th_e behaV|o_r of the dlrec_t torque
. . control of an induction machine when an inter-turn 146
Aboutni, and J. Bouchnaif o
short-circuit fault appears
Senhaji Abdelhamid, Abdelouhab Mostafa, Backstepping Control of a Permanent Magnet 211
Attar Abdelilah, and Bouchnaif Jamal Synchronous Motor
Z. Charqui, M. Boukendil, L. El Moutaouakil, | Numerical analysis of turbulent heat transfer in a double 213
R. Hidki, and Z. Zrikem glazed Trombe wall under time-dependent conditions
Two-dimensional Simulation of Non equilibrium
Grari Meryem, and Zoheir CifAllah Silicon Nitride Plasma Discharge for Thin Film Solar | 224
Cell Deposition
Density Functional Theory, Molecular modeling by MD
H. Fakhry, M. Rbaa, F. Benhiba, A. Zarrouk, | simulation, Characterization (SEM/EDXS/UV-Visible),
H. Oudda, B. Lakhrissi, B. Hammouti, and A.| Thermodynamic and Electrochemical studies of the 245
Guenbour inhibitory power of two quinoline analogs for C38 in
aggressive area
Moulay Said Khattab, Ilyass EI Kadmiri, Propagathn of acoustic waves through waveguides and
. . : symmetric/asymmetric resonators based on Fano and | 252
Youssef Ben-Ali, and Driss Bria
AIT resonances
Guetbach Yassmina, Grari Meryem, Said Numerical modeling of a hydrogenated silicon 206
Sara, Es-Salhi Abdenacer, Zoheir Cifallah inductively coupled plasma discharge
An integrated environmental requirement modeling
Imane Mehdi, EI Mostapha Boudi approach for sustainable mechatronic systems using 209
hierarchical CP-net.
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A. El Jaouhari, M. Rochdi, and M. EIl| Effect of discharge parameters on conductive behavior 265
Kaouini and characteristics of monopole plasma antenna
Sara Sabri, Rachid Malek, and Khalil Kassmi A theoretical study of InAs/InP and InAs/GaAs QDs 276
systems.
Lahcen Amri, Smail Zouggar, and Mohamed | Design and optimization of a Rim Driven generator for 281
Kebdani pump application
A. Abakouy, A. Amahmouj, I. Al Korachi, N.| Depth- Averaged Large Eddy Simulation of shallow 271
Salhi turbulent mixing layer
Zineb Agachmar, Hamid EI Qamia, and ng'h I?vgragle \_/arlal:::Ies through thelrjode_lll_ng andI
Abdelkader Outzourhit numerical simulation of a mono-crystalline silicon solar | 374
cell under MATLAB
: . : . | An Improved System Dedicated to the Prediction of
Badredlr_le Lamu_adnl, RaCh.'d El _Bouayadh Junction Temperature of Multi-Chip IGBT 371
Elhoussaine Ouabida, and Driss Zejli X
Semiconductor Module
Yassir Elghazi, Samir Didi, Dikra Bakari, A o . .
Karim Bahhous, Abdeslem Rrhioua, and Verification of monitoring unit calculations _for the 3D 396
: conformal radiation therapy treatment planning system
Mustapha Zerfaoui
Abdellah EI Barkany, and Amar Bakdid - o
intelligence
H. Lrhoul, H. Turki, B. Hammouti Internationalization of scholarly journals in Morocco: 358
factors of success
INNOVATIVE DEVICES, CHEMISTRY AND MATERIAL PHYSICS
Saad Oukkass, R. Ouchn, R. Louafy, Z. _Use of a new technique to improve the efficiency of
i . oriented processes for the extraction and recovery of the
Habibi, 1. Mechnou, Y. Chaouqi, L. Lebrun, . i 46
- methylene blue dye through a polymer inclusion
and M. Hlaibi
membrane
. . Physical Parameter Monitoring in the Fourth Industrial
Paul 5.B Macheso, and Mohssin Zekriti Revolution Using Optical Fiber Sensors B -A Review =
. . . . The effect of some adjuvant and heating temperature on
Benataya Karim, Mejdoubi EI Miloud, and the purification of phosphoric acid through the 63
Aaddouz Mohammed :
vapometallurgical process
D. Belfadil, H. Zain Elabidine, F. Bazi, and S. | Potato peels, potato and corn starch-based bioplastics as 70
Zyade alternative to conventional petroleum-based plastics
N. El Biyari, and M. Zekriti 3D-printed mlcroflmd_lc d_eV|ce for bio-sensing 84
applications
Applicability of X-ray diffraction and FTIR
Somia Fellak, and Abdelhadi EI Hassani spectroscopy to evaluate changing in cellulose 107
crystallinity of softwood during natural ageing process
Adil Bahloul, Fatima-Zahra Semlali Aouragh| Development of starch bio-nanocomposite materials
Hassani, Zineb Kassab, Mina Oumam, and filled with phosphorylated and sulphated cellulose 122
Mounir ElI Achaby nanocrystals extracted from pepper agricultural residue
Hanane Boutkhil, Ghizlane Moutaoukil, Badr| Strength characteristics and Rheological behaviour of 134

Aoun, Salihaalehyen, and Mhamed Taibi

high volume Fly ash concrete
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Effects of environmental aging on the mechanical and

Anouar El Magri, and Sébastien Vaudreuil thermal performances of 3D printed Poly (ether ether | 149
ketone) / Poly (ether imide) [PEEK/PEI] blends
Azeddine Lebkiri, Abdelhay EI Amri, Fatima
Zahra Bouhassane, Zineb Wardighi, EI| Cellulosic-based hydrogel from biomass material for 155
Housseine Rifi, Amar Habsaoui and Ahmed removal of dyes from waste water
Lebkiri
Oussama Jhabli, El Mountassir EI Mouchtari, . I .
Redouany, Adil Bouhmmad, Khalid Nouneh, P gorp
o battery
Samir Briche
A. Rguibi, K. Ba, R. Driss, H. El Aadad, T. Elaboration by coacervation method, structural 266
Jermoumi, A. Hsini, A. Shaim, A. Chahine investigation and durability of new glasses
Mustapha ~Boutamart, Oussama Jhabli, Preparation of superhydrophobic concrete for
Amine Hadri, Salah Rafgah, Khalid Nouneh, P reserviﬁ ba’” dir'? facados 268
Salma Ziadi, Hicham Bichara, Samir Briche P g g
Morchid Fatima Ezzahrae, Akkouri Nacer,| Thermal and mechanical properties of a high-density
Elfarissi Latifa, Zamma Abdellah, and Idiri| polyethylene (HDPE) composite reinforced with wood | 190
Mohamed flour
Mohamed Hamid Salim, Zineb Kassab, El- Fabrication of different surface-modified cellulose 179
Houssaine Ablouh, Mounir EI Achaby nanocrystals as green materials for water treatment
K. Lamhour, A. Tizliouine, and O. Cherkaoui Effect of chemical treatment on _Moroccan Alfa fiber 192
thermal behavior
Loubna Hdidou, Ayoub El Bendali, Ghizlane | Si/Graphite as Anode Material for Lithium-lon Batteries 255
Elomari, Jones Alami, and Mouad Dahbi (LIBs)
F-Z. El Bouchtaoui, E-H. Ablouh, 1. Kassem, | Novel methylcellulose@lignin bio-composite as an eco-
M. Salim, Z. Kassab, H. Sehaqui, and M. El| friendly and multifunctional coating material for good | 287
Achaby nutrients management
Khadija Annaba, Bennaceur Ouaki, Moha Application of pozzolan as a material for thermal 330
Cherkaoui, and Khalid Ibaaz insulation of buildings
M. Benhaddou, M. Ess Sadki, A. Azouzoute, | The effect of bending load for two geometries design of 326
L. Bouselham, M. Ghammouri AISI 316L cardiovascular stent
Ikhlas Hani Chennoufi, Chorouk Zanane, . . .
Mehdi Ameslek. Mostafa El Louali, Hafida Relationship between color facemasks and their electron 345
. donor acceptor character

Zahir, and Hassan Latrache
Abdelgader EI Guerraf, Sana Ben Jadi, Electrochemical characterization of trimetazidine
Nurgul Bakirhan, Yalcin Ozkan, Sibel Ozkan, hydrochloride on PEDOT modified glassy carbon 382
Mohammed Bazzaoui, and EI Arbi Bazzaoui electrode by stripping square wave voltammetry
Kaoutar Aghmih, Abderrahim Bouftou, Said| Rheology and dissolution of a cellulose/imidazolium-

. T . 341
Gmouh, Sanaa Majid based ionic liquid solution
K. Lamayny, O. El Abouti, M. Amrani and E.| Surface states in one-dimensional Graphene-Dielectric 405
H. El Boudouti photonic crystal
Achraf Delhali, Ayalew H. Assen, Youssef Porous materials for water vapor related applications | 411

Belmabkhout

NANOSCIENCE, ORGANIC AND INORGANIC ADVANCED MATERIALS
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Assia Chichane, Radouane Boujmal, and| Bio-composites and bio-hybrid composites reinforced 13
Abdellah EI Barkany with natural fibers: Review
llyass El Arkoubi, Haytham Bouammali,
Mohamed ElI Kodadi, ElI Bekkay Yousf, New ligands based of azine : Evaluation of the 97
Rachid Touzani, Tabti Salima, and Amel cathecolase activity
Djedouani
Fatima EI Hajri, Haddou Anahmadi, Driss EI Bis[hydraziniqm(1+)] hexafluori_d(_)silicate (N2Hs)2SiFs
Mekkaoui, Zakaria Benzekri, Sarra Sibous, Ali no_vel hybrid crys_tal as an efficient, reusable and

X i . . environmentally friendly heterogeneous catalyst for 113
Ouasri, Amina Hassikou, Ali Rhandour, . )
Abdelaziz Souizi and Said Boukhris Knoevenag_el conder_lsatlo_n an_d synthesis of

biscoumarin derivatives.

Bouhassane Fatima Zahra, ElI Amri
Abdelhay, Lebkiri Azeddine, Wardighi Zineb, | Experimental, kinetic and thermodynamic adsorption of 123
Lebkiri Ahmed, EI Housseine Rifi, Habsaoui a cationic dye by raw and activated bio-adsorbent.
Amar
Aziz El Yahyaoui, Imad Manssouri, Hassane| Physical and Mechanical Properties of Unfired Clay
Sahbi, Othmane Noureddine, and Houssame Bricks with Dwarf Palm-Fibers Additives as a 129
Limami Construction Material
Chaymae Bourhou, E. Fraj, H. Benouda, B.
Bouammali, A. Challioui, T. Harit, R.| Synthesis of novel tetrazole derivatives and evaluation 160
Touzani, A. Asehraou, N. Bentouhami, and I. of their antibacterial and antifungal activities
Ozdemir
M. Dadda, K. Abdelouhadi, M, Wagqif, and L.|  The use of clayey residues in the manufacturing of

s DR . 165
Saadi compacted earth blocks: optimization of formulations
E. Fraj, C. Bourhou, H. Benouda, B.| Synthesis of 2-thienyl (or furyl) chromones by the “one 166
Bouammali, and A. Chalioui pot” Naik's method
H. Bouammali, L. Bourassi, B. Bouammali,| Graphene and chitosan innovative materials for water 173
B. Serrano, A. Chelioui, and R. Touzani treatment
M. Mohamed, F. Abrigach, S. El Kadiri, A.| N-Heterocyclic compounds: good extractants of heavy 174
Moliterni, and R. Touzani metals
Mohamed EI Boutaybi, Nadia Bouroumane,
Mohamed Azzouzi, Mohamed Aaddouz, Said Synthesis, characterization, and applications of new
Bacroume, Mohamed El Miz, Ismail Warad, ’ balt (11 I, in catalvsi 180
Abdelkader Zarrouk, Rachid Touzani, and cobalt (11) complex in catalysis
Zahra Bahari
S. Dehhaoui, K. Ba, R. Driss, H. El Aadad, T.| Elaboration by sol-gel method and characterization of 103
Jermoumi, A. Shaim, A. Chahine TiO2—P20s coating
D. El Machtani Idrissi, B. Achiou, M.| Comparison study of green and chemical synthesis of 198
Ouammou, and S. Alami Younssi ZnO nanoparticles by sol-gel route
Rachid Hidki, Lahcen EI Moutaouakil,| Impact of Cu,Al.O3-H>O hybrid nanofluid on natural
Mohammed Boukendil, Zouhair Charqui, and| convection inside a square cavity containing two heat- | 214
Zaki Zrikem generating bodies
Chaymae Hejjaj, A. Ait Aghzzaf, N.| Insights into the preparation of Layered Aluminum Tri-
Scharnagl, M.L. Zheludkevich, R. Hakkou, | Polyphosphate (ATP) intercalated with amino acids and | 219
C.B. Fischer, and J. Alami their corrosion protection of low carbon steel
Hasna Nait M’Barek, Brahim Mazian, Giana| Dynamics of fungal mycelium growth for biomaterials

; : 5 > . 391
Almeida, Patrick Perré production: molding the mold for a greener economy
C. Merimi, B. Hammouti, R. Touzani, M.A.| Highly efficient photocatalytic degradation of acid by 293
Mehdi, M. Neffa, R. Quesada-Cabrera, J.M. clay-doped TiO> photocatalyst
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Dofia-Rodriguez
. Development of composite ultrafiltration membrane
':‘/l' OUE;SS?J ar?d' S sz?wounssé?enkhaya’ made of polystyrene/NaA zeolite deposed on pozzolan | 226
' ’ ' flat support for organic dyes removal
Kaoutar Aghmih, Abderrahim Bouftou, Said Development of new biocomposite films based 295
Gmouh, Sanaa Majid cellulose triacetate for packaging
El Mehdi Salmi. Amina Amarrav. Youssef Synthesis of a novel nickel sulfide nanoparticles-
Samih Moham1me d Azzi ar){él Sanae incorporated carbon nanofibers as effective nonprecious 300
E hacﬁtouli ' catalyst for methanol electrooxidation in alkaline
g medium
T. Ahlelhaj, K. Sadraoui, K. EI Mejdoubi, B.| Optimization of synthetic oxazinone catalyzed by an 395
Sallek efficient heterogenous phosphate catalyst
Kamal. Essifi, Doha. Berraaouan, Mohamed | A green method for the preparation of montmorillonite
Brahmi, Amina  Amrani, Abdourahim |essential oils nanostructured hybrid materials for 365
Hammani, Ali. El Bachiri, Marie-Laure |protection and controlled release of volatile active
Fauconnier, and Abdesselam. Tahani compounds
. Valorizing tannery effluent and waste plastic bottles as
'\A(\gﬁlsi\é\:c B';'maﬁii%r&’t Aminat - Mohammed, precursors for preparing functional metal-organic 412
frameworks
NATURAL PRODUCTS AND THEIR BIOTECHNOLOGICAL APPLICATIONS
S. Laaraj, Y. Noutfia, C. EI-Rhouttais, M.| Antioxidant and antimicrobial activities of Carob leaves
Achchoub, H. Azzouzi, H. Ennaoui, S.| extracts (Ceratonia Siliqua L.) from female and male 29
Salmaoui, and K. Elfazazi trees.
K. Mzioud, A. Habsaoui, S. Rached, M. Galal, Valorization of the essential oil of Urginea maritime as
M. Ouakki, S. El Fartah, N. Dkhireche and M. s : ginean . 06
Ebn Touhami an inhibitor of the corrosion of copper in acid medium
S. Rached, A. Habsaoui, K. Mzioud, M. Galali, Prevention of copper corrosion in a sulfuric
M. Ouakki, S. El Fartah, K. Dahamani, N. environment by an ecological inhibitor: Mentha 07
Dkhireche and M. Ebn Touhami pulegium L from western Morocco
C. El-Rhouttais. 7. EI Kettabi. S. Laarai. S Assessment of cold storage impact on technological
: e ) r ;o quality and bioactive compounds of three pomegranate
Fakhour, O. El Bezzami, M. Benaamar, S. . ) AL Lo E 30
Salmaoui. and K. Elfazazi varieties cultivated in Béni Mellal region in Morocco
M. Dibane, A. Benmoumen, D. Belfadil, and| Determination of pyropheophytin a in extra virgin olive 31
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Nanomaterials in Healthcare

Chad A. Mirkin

Northwestern University
Department of Chemistry and International Institute for Nanotechnology
2145 Sheridan Road, Evanston, IL USA 60208

Abstract
The

nanomaterials make them extremely useful in many

novel architectures and properties of
areas of healthcare and biomedicine. We have
invented and developed a suite of methods for
designing, synthesizing, and investigating a wide
variety of nanostructured materials, including those
based on bioconjugate chemistry, scanning probe
lithography, and stereolithography. Examples include
(SNAS),

nanolithography (DPN) and related cantilever-free

spherical ~ nucleic  acids dip-pen

techniques (Polymer Pen Lithography (PPL) and
Beam Pen Lithography (BPL)), and high-area rapid
printing (HARP). These platforms permit exceptional
control over 2- and 3-D architecture, sometimes in
high-throughput, and they have enabled significant
in biodetection, regulation, and

advances gene

immunotherapeutics for diseases spanning many
forms of cancer and infectious disease (e.g., COVID-
19). They also have impacted the development of drug
screening, tissue engineering, and cellular analysis and
manipulation. Several aspects of medicine and the life
sciences have been transformed through the
development and application of these techniques, and
this presentation will provide a survey of them, from

the benchtop to the clinic.

Biography

and Ph.D. from Penn State (1989).

Dr. Chad A. Mirkin is the Director of the International Institute for Nanotechnology and the George B. Rathmann
Professor of Chemistry, and a Professor of Chemical & Biological Engineering, Biomedical Engineering, Materials
Science & Engineering, and Medicine at Northwestern University. He is a chemist and a world-renowned nanoscientist,
who is known for his discovery and development of spherical nucleic acids (SNAs) and SNA-based biodetection and
therapeutic schemes, among many other accomplishments. Mirkin received his B.S. from Dickinson College (1986)
He was an NSF Postdoctoral Fellow at MIT prior to joining the faculty at
Northwestern in 1991. He has authored >830 manuscripts and >1,200 patent applications worldwide (>400 issued) and
founded eight companies. Mirkin has been recognized with >230 awards, including the UNESCO-Equatorial Guinea
International Prize for Research in Life Sciences, Kabiller Prize in Nanoscience and Nanomedicine, Dan David Prize,
and NAS Sackler Prize in Convergence Research. He served on the President’s Council of Advisors on Science &
Technology, and he is one of very few scientists to be elected to all three US National Academies. Mirkin was an
Associate Editor of J. Am. Chem. Soc. and is a Proc. Natl. Acad. Sci. USA Editorial Board Member. He has given >870

lectures and educated >300 graduate students and postdoctoral fellows in the lab, of whom >120 are now faculty

members at top institutions around the world.

E-mail: chadnano@northwestern.edu
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Porous Energy Materials: From Fundamentals to Applications

Stefan Kaskel*

Faculty of Chemistry and Food Chemistry, Technische Universitat Dresden, and Fraunhofer IWS, Dresden, GERMANY

Abstract

Porous materials play a key role in the development of
novel catalysts, but also mobile and stationary energy
storage applications, which are important system
technologies to promote the use of renewable energies and
environmentally friendly electric vehicles.

Metal-Organic Frameworks (MOFs) synthesized in
Dresden (named DUT-n) reach specific surface areas up to
7800 m?/g.l1 They are promising materials for natural gas
storage but also reveal fundamentally interesting novel
phenomena.? The most intriguing phenomena were
recently discovered in MOFs showing distinct structural
transitions causing counterintuitive adsorption phenomena
such as “negative gas adsorption” (NGA).F! Hierarchical
porous carbons are more robust and their high electrical
conductivity renders them as highly useful components in
the area of supercapacitors, batteries and electrocatalysts.“
Especially lithium sulfur batteries require materials with a
high specific pore volume for sulfur loading.>® Lithium
sulfur batteries are considered as highly promising next
generation batteries because of the high theoretical
capacity. An increase of energy density up to 350-400
Wh/kg is within reach. However, an interdisciplinary
approach is needed to resolve remaining challenges of
cycling stability due to the subtle interplay of anode,
cathode, electrolyte and separator technologies.
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Chemistry and Application of Soft Porous Crystals from MOFs/PCPs

Susumu Kitagawa

Institute for Integrated Cell-Material Sciences (iCeMS), Kyoto University

Abstract

Metal-organic frameworks (MOFs) or porous
coordination polymers (PCPs) possess inherent
voids that allow the storage, delivery, and
separation of substances, particularly gases.
Among them, 3rd generation MOFs, called flexible
MOFs or soft porous crystals (SPCs), exhibit a
structural change from crystal to crystal in
response to physical and crystalline stimuli. This
feature distinguishes them from other porous
materials, reminiscent of the induced fit
mechanism of bioenzymes and the cooperative
phenomenon of hemoglobin.! In contrast to rigid
materials showing a Langmuir type I isotherm,
SPCs possess a sigmoidal isotherm and higher
usable capacity and efficient recognition of guest
species. The flexibility depends not only on the
binding ability and mobility of unit ligands and

metal ions but also on other factors, including the

deformation of the entire framework as a result of
the guest molecules in the pores. Strategies using
ligand functionalization have been developed to
investigate the properties but have mainly focused
on discovering and understanding SPC
phenomena in SPCs. This trend has now shifted
towards controlling the adsorption properties for
practical applications. This talk provides an
essential and accessible overview of the historical
background of the chemistry of SPCs, their
features, and outlook as 4t generation MOFs,23 in
particular, design and synthesis, dynamic
structure analysis, flexibility and function, and
theoretical treatment and interpretation of the

mechanism, as well as their applications.
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Surprising Properties of 2D Metal-Organic Frameworks

Mircea Dinca*

Department of Chemistry
Massachusetts Institute of Technology

Abstract

The emergence of electrically conductive metal-
organic frameworks (MOFs) has been one of the most
paradoxical developments in the field in the last few
years. Indeed, how can one transport charges through
a material that is mostly “empty” space? In this sense,
MOFs made from layers of organic ligands connected
by (typically) square-planar metal ions have shown
particularly good electrical conductivity. However, a
precise mechanism for charge transport is still the
subject of debate, with various experimental and

computational reports describing these materials as

borderline insulators. Most of the discussion on this
point has been focused on the effects of in-plane metal-
ligand conjugation and the efficiency of in-plane
transport.

This lecture will describe the latest efforts from our
group to understand the intrinsic properties of these
materials, especially as related to single-crystal
electrical measurement studies, and will discuss in
particular the unexpectedly large influence of out-of-
plane transport. Time allowing, | will discuss
unexpected results stemming from the behavior of

these materials as 1D metals, and applications in

metals, semiconductors, semimetals, or even
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in the Department of Chemistry at MIT in July 2010. Promoted to Associate Professor in 2015 and to
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Award, NSF’s most prestigious award in all sciences and engineering for researchers under 42 (2016), the
ACS Award in Pure Chemistry (2018), and the Blavatnik Award in Chemistry (2021).
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Development of Efficient and Stable Perovskite Solar Cells and Modules
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Abstract

Perovskite solar cells (PSC) are a new paradigm in
renewable energy because of their high efficiency reaching
over 25%. The perovskite solar cells' high efficiency is due
to their excellent optoelectronic properties, which were
optimized by various cations and anions with different
ratios. Another advantage of perovskite solar cells is their
simple fabrication through solution-processing methods,
either in n-i-p or p-i-n configurations. However, the long-
term stability drags down the commercialization of PSCs
technology.

We have developed strategies to enhance the stability by

using functionalized additives and interface engineering by

hydrophobic ~ 2-Dimensional ~ perovskite  materials,
preventing ion migration and protecting the perovskite
absorber. As a result, the long-term stability of
unencapsulated devices under one sun illumination
retains>95% of their original efficiencies after 1000 h
ageing. In this talk, we present layer by layer deposition of
3-Dimensional and 2-Dimensional perovskites and
compositionally engineered perovskite resulting in over 24%
certified power conversion efficiency under one sun.
Notably, a record efficiency of 22% for the perovskite

module with an active area of 26 cm2was achieved.
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E-mail: mdinca@mit.edu

29


mailto:mdinca@mit.edu

The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

New Age of Catalyst Discovery: Smart and Programmable Crystalline

Abstract

This talk will focus on metal-organic
frameworks (MOFs) from basic research to
implementation and commercialization. MOFs
are a class of porous, crystalline materials
composed of metal-based nodes and organic
ligands that self-assemble into multi-dimensional
lattices. In contrast to conventional porous

materials such as zeolites and activated carbon,

Biography
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an abundantly diverse set of molecular building
blocks allows for the realization of MOFs with a
broad range of properties. We have developed an
extensive understanding of how the physical
architecture and chemical properties of MOFs
affect material performance in applications such

as catalysis.

Omar K. Farha is the Dow Chemical Company Professor and Charles E. and Emma H. Morrison Professor in
Chemistry at Northwestern University and an Associate Editor for ACS Applied Materials & Interfaces. His current
research spans diverse areas of chemistry and materials science ranging from energy to defense-related challenges.
Specifically, his research focuses on the rational design of metal-organic frameworks (MOFs) for applications
sensing, catalysis, storage, separations, and water purification. His research accomplishments have been recognized
by several awards and honors including a fellow of the European Academy of Sciences, a Fellow of the Academy
of Arab Scientists, Kuwait Prize, Japanese Society of Coordination Chemistry “International award for creative
work”, the Royal Society of Chemistry “Environment, Sustainability and Energy Division Early Career” Award,
the American Chemical Society “The Satinder Ahuja Award for Young Investigators in Separation Science” and
“ACS ENFL Emerging Researcher Award”, and an award established by the Department of Chemistry at
Northwestern University in his honor: the Omar Farha Award for Research Leadership “awarded for stewardship,
cooperation and leadership in the finest pursuit of research in chemistry” and given annually to an outstanding

research scientist working in the department. Prof. Farha has more than 550 peer-reviewed publications, holds 17
patents, 75,000 citation and h-index of 132 (google Scholar), and has been named a “Highly Cited Researcher” from
2014 to 2021. Prof. Farha is the co-founder and president of NuMat Technologies, the first company to
commercialized an engineered system-level product enabled by Metal-Organic Framework Materials.
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New advances in analytical nanometrology for nanomaterials
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Abstract

Nanoscience and Nanotechnology (N&N) have had a deep
impact in Analytical Chemistry [1]. First, because the
interesting use of nanomaterials as analytical tools for
developing or improving analytical processes, with especial
impact in sample treatment and new detection units,
(bio)chemical sensors mainly [2]. Second, because the
interest to monitoring or determining nanomaterials in
different types of samples [3]. This double interest deals
with analytical approaches from the detection and
characterization to the determination of nanomaterials in
different samples. Particularly, the determination of
nanomaterials (nanoparticles in many cases), in specific
types of samples is a recognized challenge in today
analytical science [3,4]. Analytical nanometrology (ANM)
merges as the metrology applied to nanomaterials for
analytical purposes. In this field nanomaterials are
considered as analytes, and the analytical goal is the
development of analytical strategies for the analysis of
specific samples in which they are present. This approach is
different than the proper characterization of nanomaterials,
and it can be seen as full analytical processes, or screening
methods for a rapid information about the presence of
nanomaterials in particular samples. For this last objective
direct spectroscopic and electrochemical techniques can be
very useful, whereas for full analytical processes commonly
instrumental separation techniques must be involved [5].
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Abstract

The microextraction of organic, inorganic species and

nanoparticles from environmental samples has

important place for the preconcentration and

separation of them prior to their instrumental
detection. Solid phase microextraction is an important
technique at separation-preconcentration studies. The
preparation and characterization of novel nanosized
composites including carbon nanotubes, modified
carbon nanotubes, nanocomposites, titanium dioxide
nanoparticles and magnetic nanoparticles (MNPs),
nanoflowers etc. for solid phase microextraction,

which has resistant for acid and bases; high surface

area, high adsorption capacity, useable many times
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without any losses its adsorption properties are very
popular recent studies in analytical chemistry.

The fabrication, characterization and usage of novel
nanosized materials for solid phase microextraction of
organic, inorganic and nanoparticle species for their

some industrial applications have been discussed.
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Hereditary metabolic diseases
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Abstract

Hereditary metabolic diseases are rare pathologies when
considered one by one, but taken together they are relatively
frequent diseases. In our experience at the center for the
study of hereditary metabolic diseases at the CHU Ibn Sina
in Rabat, we were interested in the group of amino-
acidopathies and that of lysosomal storage diseases. Among
the amino-acidopathies the most common is phenylketonuria
(more than 400 cases detected) followed by type 1
thyrosinemia and then homocystinuria. However, other
aminoacidopathies such as leucinosis and urea cycle
abnormalities are not uncommon. dozens of cases have been
diagnosed and the patients folowed up. As far as lysosomal
storage diseases are concerned, mucopolysaccharidosis are
the most frequently diagnosed with mucopolysaccharidosis
type 1 at its head (more than 200 cases diagnosed) followed
by Hunter's disease, Morquio disease type A, San -filippo
diseases  and disease.

Maroteaux-Lamy Among

sphingolipidoses the most common is Gaucher's disease, but

Biography

the other pathologies (Niemann-Pick A and B, GM1 and
GM2 X-linked
adrenoleukodystrophy, leukodystrophy,

gangliosidoses,  Fabry  disease,
metachromatic
Krabe disease) are not exceptional. .

In conclusion, the collaboration between our team and the
pediatricians of the various Moroccan university hospitals
has made it possible to develop a notional network of patients
care. consequently inherited metabolic diseases are no longer

considered orphan diseases.
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Defluorination and Adsorption of Tetrafluoroethylene (TFE) on TiO2(110) and
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Jessiel Siaron GUERIBAL?3, Nur Ellina Annisa SALEHUDDIN®#, Wilson Agerico DINO™®, Kiminori WASHIKAS,

Hiroshi NAKAMURA', Tatsumi KAWAFUCHI°

!Department of Applied Physics, Osaka University, Suita, Osaka 565-0871, Japan

2Department of Physics, De La Salle University, 2401 Taft Ave., 0922 Manila, Philippines,

3Institute of Laser Engineering, Osaka University, Suita, Osaka 565-0871, Japan

“Department of Chemical Sciences, Faculty of Science and Technology, Universiti Kebangsaan Malaysia, 43600 Bangi, Selangor, Malaysia
5Center for Atomic and Molecular Technologies, Osaka University, Suita, Osaka 565-0871, Japan

6Laser Technology Laboratory, Hirotec Co., Ltd., Saeki-ku, Hiroshima 731-5197, Japan

"Research and Development Division, Technology and Development Department, Charmant, Inc., Sabae, Fukui 916-0088, Japan

Abstract

Being able to join dissimilar materials allows design
engineers to create new structures or parts with tailor-
engineered properties, e.g., exhibiting high temperature
resistance in one area and good corrosion resistance in
another. Notable examples include polymer-metal
composites used in various specialized applications. All
these applications fundamentally start with polymer
adhesion on metal surfaces. We showed that metal oxide
surfaces catalyze the formation of intermediate
defuorinated tetrafuoroethylene (TFE) radicals, resulting in
enhanced binding on the corresponding metal oxide
surfaces (cf., Figure: 1). As expected, reactivity of the
corresponding metal oxide surfaces depends on the oxygen
coordination of metal surface atoms. Thus, introducing
oxygen vacancies and non-ionizing radiations to form
intermediate radicals could promote binding of polymers to
metals and metal-oxide surfaces, allowing for better
materials design. This could find significant applications
not only in joining dissimilar materials, but also allow for
flexibilities in realizing materials with the desired (pre-
determined) characteristic properties. Further details will
be presented at the meeting.
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Figure: 1: (Right panel) A depiction of TFE interaction with Ti02(110)
and Cr203(0001) in 3 different configurations, viz., reference structure
(0), molecular adsorption (1), and defluorinated adsorption (2) on the
corresponding surfaces. Upper left panel shows the corresponding
relative energies for optimized adsorbates on frozen surfaces. Lower left
panel shows the corresponding relative energies upon surface relaxation.
(Note stronger TFE adsorption on Cr203(0001) than on TiO2(110).
Energy trends remain even after implementing van der Waals (vdW)
correction). (Taken from [1]).
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Synthesized Functional Materials for Industrial and Environmental

Applications
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Abstract

The large environmental challenge that the world faces
today is the scarcity of water. Definitely, water is the
significant feature in the population/resources equation
where water resources in the world are limited and the
world's population has continued to rise. The increasing
interest in suitable wastewater treatment technologies has
generated the urgent need for alternative non-organic
adsorbents due to their innate merits in terms of raw
abundance, removal efficiency, and operational safety.
Organic materials, one of the most important adsorbent
systems, have been widely used for removal of toxic
substances. However, the large-scale application of organic
adsorbents is hampered by the concerns of limited removal
efficiency, high production cost, and safety issues. In this
regard, the development of new materials is urgently needed
for the next generation adsorbent technologies.
Non-organic (TiO2, CuO, etc.) nano-adsorbents for the
removal of heavy metals and organic pollutants have
attracted great attention as emerging low-cost and high
removal efficiency technologies for large-scale
applications. However, the development of these
approaches is hindered by the limited choice of high-
performance adsorbent materials.
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Cellulose and chitin biopolymers for sustainable bioproducts preparation
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Abstract
Cellulose and chitin are two biopolymers widely available
as blqmass. .CeIIquse is a homopolyr_ner composed of Qw;/\/ /\jQ Qﬁv\/\,’ e
repeating units of B-D glucopyranose linked together by b
1—4 glyosidic bonds (Figure 1-a). A single cellulose Figure 1.8, Strctue of celhose. R S I
polymer chain is comprised of several hundreds to over ten
thousand repeating glucose units. Because of the extensive L
intra- and interchain hydrogen bondings and van der Waals ‘ , AL
forces, cellulose chains are assembled into highly crystalline Control - . |, @ = T
minO—fibrilS, Ce"ulose iS a promising Candidate aS a raW Figure 1-c. Aerogels prepared from cellulose. Figure 1-d. Structure of chitin.
material for the preparation of various “green” materials
such as fibers, films [1] (Figure 1-b), food -casing,
membranes, porous materials [2] (Figure 1-c), nanocrystals Recent Publications
[4], and sponges, which are currently predominantly 4. S.S.Rumi, S. Liyanage, N. Abidi. Cellulose, 28 (2021) 2021-2038.

i it 5. P.Parajuli, S. Acharya, J.L. Shamshina, N. Abidi. Cellulose, 28 (2021)
prepared from petrol_eum based synthetic pol'ymers. Chitin Tero.gE77
is made of B-(1—4)-linked 2-deoxy-2-acetamido-D-glucose 6. P. Parajuli, S. Acharya, Y. Hu, N. Abidi. J. Appl. Polym. Sci. 2020;

. . . . e48975.

units (Flgurej 1-d). Itis _obtalned f_rom cr_ustacefaln Sh?lls’ 7. J.L. Shamshina, N. Abidi. Green Chem. 23 (2021) 6205-6222.
skeletons of insects, fungi, etc., and is applicable in various 8. ;-6L5-7Shamshina, R.S. Stein, N. Abidi. Green Chem. 23 (2021) 9646-

fields including biomedicine [5].

Because biopolymers do not melt, their transformation to
bioproducts requires dissolution in a solvent system which
does not lead to polymer degradation. In this presentation,
we will review emerging applications of cellulose and chitin
to prepare sustainable bioproducts as potential alternatives
to non-renewable and non-biodegradable polymers.
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Local structure in mixtures of ionic liquid with molecular solvent: vibration
spectroscopy, NMR and molecular dynamics simulation
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Abstract

Ionic liquids (IL), being low-temperature melts by their
nature, are of considerable scientific interest due to a
number of their unique properties. The practical application
of ILs, especially in electrochemistry, has significantly
expanded due to the use of mixtures with molecular solvents
of various natures. A detailed microscopic description of the
local structure in such systems, depending on the nature of
its constituent components and the composition of the
mixture, remains an urgent problem of modern chemistry of
liquid state. In this chapter, we review the results obtained
by vibration spectroscopy and NMR chemical shift on the
variations in microscopic structure as a function of mixture
composition. We point out the controversy about the
assignment of the imidazolium C-H stretching vibration
mode and systemized its red shift as associated with the
outcome of the competition of the solvent molecules and the
anions for the C-H bond. Furthermore, the introduction of
the double difference relative chemical shift helps us to
compare and rationalize the "H chemical shift literature data
obtained in various ionic liquid/solvent mixtures. The most
significant changes in the '"H chemical shift occur at low
ionic liquid content. Dilution and stacking interactions
between the cation rings induce negative variation of the 'H
relative chemical shift. As the solvent and the ions can
establish hydrogen bond interactions, when these
interactions are weaker, almost equal or higher than the
interionic interactions, this results in negative, almost equal
to zero or positive values of the relative chemical shift,
respectively.

Biography

Moreover, starting from the idea that the nearest
neighbor anions or solvent molecules of the C-H bond
are strongly influencing the associated C-H vibration
mode and the 'H chemical shift, we used molecular
dynamic simulation and the nearest neighbor approach
to calculate radial distribution and spatial radial
distribution functions, and to define two statistical
distance descriptors of the hydrogen bond structure C-
H... X ( X being atom of either the anion or of the
solvent) to characterize the local structure around the
C-H bond of the cation. The mole fraction dependence
of these statistical properties, calculated by taking only
the nearest neighbor into account, correlates
consistently with spectroscopic data. Indeed, these
descriptors are relatively unaffected in the ionic liquid
mole fraction (x;) range between 1.0 and 0.3, while
with further decrease of xIL a large effect on these
descriptors is observed. These changes are compatible
with the physical picture that the solvent molecules
compete with the anions to occupy positions close to
the cation ring hydrogen atoms. They are associated
with the expected weakening of the cation — anion
interactions in the chosen solvents. These results are in
good agreement with the behavior of the 1H chemical
shift and the C-H vibration mode as a function of xy.
Furthermore, the results of the MD simulations point
out the importance of the anion — solvent interactions
in weakening the interionic ones.

Abdenacer Idrissi received his M.Sc. in Physics from the University of Mohammed | (Oujda, Morocco), and his PhD
in Physical Chemistry from the University of Lille (France), where he is a Professor of Chemistry and Physics at the
present time. His research interest is focused on the understanding of the structure and dynamics of fluids including
ionic liquids and supercritical fluids. The main problematics are the understanding of the cellulose dissolution, the
control of the polymorphic forms of the bioactive molecules and the characterization of the short time dynamics of the
dyes used in solar cells. These research are carried out using a combination of an array of spectroscopic technics (IR,
Raman, neutron scattering, time resolved spectroscopy) with molecular dynamics simulation.
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Opportunities and Challenges in the Development of Phosphate based
Materials for Large-Scale Electricity Storage

Mouad Dahbi

Materials Science, Energy, and Nano-engineering Department, Mohammed VI Polytechnic University, Ben Guerir, Morocco

Abstract

Research interest in large-scale electricity storage,
especially sodium-ion batteries (NIBs) has increased
rapidly because of eco-friendliness and environmental
friendliness of sodium compared to lithium [1]. The NIBs
are a very promising alternative for energy storage, such as
lithium-ion batteries. The low-cost and massive sources of
sodium make them attractive for high mass batteries.
Moreover, the incertitude related to lithium resources and
their suppliers could become a major problem in near future.
Moreover, intense studies on electrodes materials and
electrolyte are required to realize satisfactory cyclability for
various negatives and positives electrodes for practical
applications in NIBs [2,3].

Recently, several companies in the world are now
developing NIBs for practical use based on high
abundant materials. In this presentation, our recent
progress and future aspects in the electrode’s materials

are reviewed and discussed towards high performance

Throughout this presentation sheds light on NIBs:
carbonaceous materials, phosphates (as sodium
insertion materials), alloy/compounds and so on.
These electrode materials have different reaction
mechanisms for electrochemical processes. Moreover,
not only active materials but also binders, current
collectors, electrolytes, electrode/electrolyte interphase
and its stabilization are essential for long cycle life
NIBs. Inthe view point of the practical use of batteries,
we will present and discuss the importance not only of
electrodes materials but also electrolyte and binder
chemistry to improve the cycle-life and cost-
friendliness  energy  for  large-format  NIB
environmentally-friendly and low cost energy with
motivation to develop new battery based on
inexhaustible sources such as sodium, phosphate,
carbon, iron, etc.
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X-ray hierarchical investigation of type I collagen in tissue engineering and

pathology
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Abstract

Glycation is the main issue of aged tissues and diabetes, as
it is the most important long-term reaction that leads to the
structural and functional alterations of biological tissues. It
is due to a hyperglycemic condition, more than 110mg/dL
of sugar in blood, over a long period and consists of the non-
enzymatic formation of sugar bridges between sugars and
biological macromolecules, leading to loss of physiological
and mechanical functions in tissues and organs. As collagen
is the main fibrous protein of the extracellular matrix it is
widely glycated both in diabetes and when aging. Although
the impact of glycation on nano-scale collagen fibrils is well
established, less is known about the effects at the molecular
level. Furthermore, there is a lack of ex vivo model systems.
Our studies combine ex vivo X-ray scattering
(SAXS/WAXS) imaging techniques for the characterization
of intra- and inter-molecular parameters of collagen in
decellularized bovine pericardia biotissues, prepared at the
University of Piemonte Orientale. Samples were soaked in
different sugar solutions, d-glucose and d-galactose as well
as d-ribose, at increasing concentrations (0, 2.5, 5, 10, 20
and 40 mg ml_1), and incubated at 37°C for 3, 14, 30 and
90 days. We found three different regimes related to glucose
concentration. Moreover, we observed that in collagen there
are similar changes when incubate with glucose and
galactose. Our data show that these type of sugars mainly
affect the lateral packing of collagen molecules. Regarding
ribose, it appears to be faster in glycation than the other
sugars, leading to a larger effect on the nanoscale packing.

,,,,,,,,
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Improvement of Molecular Metal-Ligand Catalysts via fast Catalytic C-H
bond Functionalization of pyridines and Phosphine Ligands
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Abstract

Catalysis with Metal-Ligand complexes has been shown to
decrease the energy of combination of molecules, or the
transformation of renewables, to form useful derivatives, without
the use of toxic reagents and with atom economy.

Polypyridines are key ligands for photocatalysts such as
{Ru(bipy)s]>' ¥ and to promote selective catalytic addition of
radicals. In parallel Phosphine ligands have been shown to control
the activity of molecular metal catalysts for numerous useful
catalytic reactions. Fast modifications of these P and N ligands
via C-H bond functionalization?3l have potential to create
quickly new and more efficient -catalysts for useful
transformations.

The lecture will present several aspects of C-H bond
functionalization of pyridines and phosphines.

i),Pyridines

-Ruthenium(Il) catalysts in water solvent without surfactant can
promote sp?C-H bond activation and can be directed to produce
polyheterocycles and even hexa(hetero)arylbenzenes leading to
simple metal complexes.

-Copper catalysts can be applied for the C(sp®-H bond
functionalization of pyridine alkyl goups using in situ generated
radicals to produce functional pyridines or heterocyclest®l,

ii) Phosphines

-Ruthenium(ll)-catalyzed selective sp?C-H bond alkylations with
alkenes of arylphosphine oxides can be controlled to give access
to bifunctional phosphines with carboxylic group!®.
-Rhodium(l) catalysts promote the regioselective mono or
dialkylation of the biaryl ortho’C-H bonds of phosphines to
produce functional dialkylated phosphines even with long

Biography

chainl.

-The modified phosphines will be shown to increase
tremendously the activity of catalysts for carboxylation
with CO; of arylhalides with photocatalyst!’]

-New Bulky dialkenyl phosphines with Palladium salt will
be shown to efficiently catalyze the amidation of
arylchlorides via Cross coupling of C-N bonds. ®
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Particle Technology for Science, Technology, Economic, and Education

Asep Bayu Dani Nandiyanto

Departemen Pendidikan Kimia Universitas Pendidikan Indonesia JI. Dr. Setiabudi no 229, Bandung, Indonesia

Abstract

Particle technology has great potential

applications in various industrial fields. It is

important to develop new synthesis methods in

producing  particles  having  controlled
characteristics;  includes  optimum  size
distribution, morphology, crystalinity, and

composition. To be industrially relevant, the
should be

continuous process, and high production rate. In

process simple, cost-effective,

this presentation, the recent researches in
synthesizing of particles and composites,
surface/interface modification of materials, and
their applications in industry, as well as
applications in education and potential uses from
techno-economic analysis, are reviewed. Some
novel techniques for preparing particles and
composites

were developed. Oxides such as porous particles,

as a model material (i.e. for adsorption,
photocatalytic applications, etc.), were fabricated
from either its colloidal nanoparticles or oxide
source.

Necessary techniques for making

composites are introduced as well. Some
applications are described. Potential uses for
delivering particle technology from education
perspective to students are also explained.

Keywords: Particle technology, Chemical Engineering,

Material Science
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Electroactive low dimensional materials for advanced electrocatalysis and

sensors applications
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Abstract

This presentation focuses on multifunctional 2D and 3D materials
and structure/property relationships to control graphene-like and
transition metal dichalcogenides nanostructure to be used as
three-dimensional hybrid electrodes for hydrogen evolution
reaction, sensors and supercapacitors fabrication. We developed a
platinum-free electrocatalyst (3D MoSe; rose-like structure) for
the hydrogen evolution reaction (HER) as a first step for large-
scale production and application of water splitting devices.
Recently, we demonstrated a facile strategy to synthesize
decorated molybdenum oxide (MoO2) nanoparticles on graphene
oxide (GO) layers. The hybrid membrane exhibits excellent
performance for HER. In the same endeavor, we showed a novel
strategy to synthesize vertically aligned porous MoSe;. This
designed architecture based on an oriented vertical structure
possesses fully exposed active edges and open structures for fast
ion/electron transfer, leads to remarkable HER activity with a low
onset potential and a 3D binder-free without the need for a
transferring step or a conductive additive to build the electrodes.
This work opened a new class of nanomaterials in my lab, in
which we start the fabrication of photoanodes via in-situ
reduction—graphitization approach toward efficient solar
hydrogen evolution. For sensing applications, we investigated the
direct effect of GO sheets sizes on biosensor performance. For
that, we developed a procedure yielding graphene flakes with
various amounts of oxygenated defects by using a double liquid
phase extraction technique (DLPE) assisted by cholesterol-based
polymers and a green method to avoid the use of chemicals and
heat to promote the coprecipitation and the reduction of GO and
GO based foam (membranes) immobilized aptamer as a highly
selective hormone removal. Recent emphasis is on controllable
synthesis and development of one-dimensional oriented CdS-
based nanoarray photoanodes for efficient solar water splitting /
solar hydrogen.

Figure: Many uses of 2D and 3D materials, with applications in
sensing, biomedical diagnostics, catalysis, functional materials,
electronic devices and processes, and energy-related technologies.
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Interlinkages between climate change and air pollution
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Abstract

Climate change is arguably the most significant
threat facing humanity. The use of fossil fuels is
the main cause so far. This climate change is
inevitable due to the lack of tangible action taken
so far. In addition, future emissions of
greenhouse gases, particularly CO2, CH4 and
N20, pose a major threat. The Paris Agreement,
although endorsed by many countries, has not
produced the expected greenhouse gas emission
reductions - CO2 emissions are not falling to
meet the goal of containing the rise of the planet's
average temperature well below 2°C compared to
pre-industrial levels and even less than the
objective of +1.5°C.

The same use of fossil fuels, along with other
aggravating factors, has led to deteriorating air

Biography

quality, first in developed countries and now in
developing countries. The health impact of fossil
fuel use due to deteriorating air quality is
immense — current estimates point to more than
2 million premature deaths each year, mostly in
developing countries. The deterioration of air
quality is now most visible in Asia. It is very
likely that Africa and Latin America will follow
the same pattern of deteriorating air quality if
they pursue the same economic ends. And it will
certainly endanger other lives in the future.

The present talk will address the interlinkage
between Climate Change and Air Quality
through a description of the involved chemical
mechanisms and a number of examples.
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scientific publications in peer-reviewed journals and book chapters dedicated to atmospheric chemistry
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How MOF/Polymer Interfacial void shape/size affect the gas permeability of
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Abstract

Mixed matrix membranes (MMMSs) incorporating
Metal-organic frameworks (MOF) into polymeric
matrices show promising properties for several
industrial applications, such as gas separation, water
desalination and pervaporation among others.
Especially in the field of gas separation, MMMs have
attracted a great attention owing to their potential for
merging the processability of polymers and the
excellent selectivity of MOF materials. Therefore,
understanding gas transport through the MMM s is of
significant importance in MOF-based materials. Here,
we choose AIFFIVE-1-Ni, a MOF with a one-
dimensional channel, as the filler in the polymer
matrix and use our previously developed
computational methods to construct a series of
MOF/Polymer interfaces with the selection of both
rigid and more flexible polymers. Subsequently, we
performed Grand Canonical Monte Carlo and our
recently proposed concentration gradient-driven
molecular dynamics (CGD-MD) simulations to assess
the thermodynamic and dynamic adsorption properties

of these MMMs. Our simulations revealed that the
distinct characteristic of polymer backbones result in
different interfacial void regions. We evidenced that
not only the size but also the shape of the interfacial
voids region have eminent effects on the gas transport
properties of the MMMs with respect to a selected
range of molecules, e.g. CO2, N2 and CH4. Our results
constitute an important step toward the rational design
of MMM s with the optimal interfacial void size/shape
to achieve the highest performance for the separation
of industrially relevant gas separations.
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Application of the concepts of sustainability and social responsibility to

healthcare organizations

Intissar HADDIYA

MD, PhD
Professor of medicine

Faculty of medicine, Mohamed Premier University, Oujda-Morocco

Abstract

Healthcare organizations, even non-private ones
could be considered as a good example of
corporations, as they offer care services and face
many challenges regarding the way they provide
these services in terms of quality and ethics. They,
therefore, should be socially responsible.

Recently, the concept of sustainability has been
considered and applied in the context of healthcare.
In fact, sustainability consists of adopting a strategy
that enables hospitals to achieve a balance between
the environmental, economic, humanistic and social
aspects. Therefore, they can achieve professional
performance while respecting the environment
through actions such as rationalizing the
consumption of energy, water or reducing waste
production for instance, that can lead to optimizing
resources and decreasing the costs. Besides, these
actions can also have individual, global and
systemic impact on the community and the society.

Furthermore, according to several studies, hospitals
that are recognized as practicing sustainability do
deliver better healthcare in the terms of quality and
relevance, and are perceived as socially responsible
by the various stakeholders.
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and the head of the medical department in the faculty of Medicine of Oujda, University Mohamed Premier- Morocco and a hospital
practitioner at Mohammed VI University hospital (Oujda-Morocco).
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Challenges of artificial intelligence

Mohammed Benlahsen

Université de Picardie Jules Verne

Abstract

Over recent years we have seen an
unprecedented revival of interest in Artificial
Intelligence (Al) due to major technological
advances, particularly in the field of machine
learning, which extend the capabilities of
computers and increase their performance in a
large number of domains (language processing,
speech understanding, image recognition,
robotics, etc.). These advances have opened up
vast opportunities in terms of technological
innovations and automation in work situations.
Therefore, we clearly need regulation to keep
essential decision-making to humans and not to
mathematical models, whose skills and biases

are not controlled.

It is therefore necessary to clarify the place of
scientific knowledge and expertise in the
political decision-making process, which must
find a balance between “argued convictions”
and the different internal logics. We must
promote the duality “science in society, versus
society supported by science”. This notion leads
us to constantly invent new frameworks that
make it possible to compare knowledges and to
promote a dialogue between citizens and
science. It allows us by the same time to
question the integration of scientific expertise
during the decision-making process. We must
from now on talk of “science in society” and no
longer of “science and society”.
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Actuellement, il occupe le poste du président de 1’ Alliance nationale de coordination de la recherche pour 1’énergie
(ANCRE).
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The Next generations of Cancer Treatment

Souad Naimi

Abstract

Cancer is the second leading cause of deaths all over the world.
Globally 7.6 million deaths are caused by cancer which
represents 13% of all global deaths. Surgery, chemotherapy, and
irradiation are the mainstream therapeutic approaches for
cancer, chemotherapy being an important component of
treatment for cancer patients. However, its success is limited due
to lack of selectivity for tumor cells over normal cells resulting
in insufficient drug concentrations in tumors, systemic toxicity
and the appearance of drug-resistant tumor cells. Recently new
therapies are gaining importance such as targeted therapy and
Immunotherapy due to their efficacy and specificity towards
cancer cells while sparing toxicity to off-target cells.

Targeted therapies aim to specifically block the activity of
crucial proteins or signaling pathways necessary for the growth
and survival of tumor cells. A breakthrough in targeted cancer
therapy was the introduction nearly two decades ago of imatinib,
an inhibitor of the BCR-ABL tyrosine kinase for the treatment
of chronic myeloid leukemia. Over the last years, significant
advances in our understanding of tumor biology have facilitated
the development of many drugs targeting not only kinases, but
also other protein families and cellular processes. Several of
these agents are currently employed or being implemented for
the treatment of different hematologic and solid cancers.
Moreover, it is now acknowledged that the immune system plays

a major role in a tumor’s microenvironment. The theory of
immunosurveillance was first stated by Paul Ehrlich at the
beginning of the twentieth century and later clarified by Robert
Schreiber in his theory of the three Es. This theory refers to three
successive phases of tumor development: (i) elimination: there
is a strong and effective immune response leading to the
destruction of tumor cells; (ii) equilibrium: the immune reaction
allows control of tumor proliferation which, however, persists;
(iii) escape: the immune system can no longer fight against
tumor proliferation making tumor growth possible. Occurrence,
growth, persistence, and progression of a tumor may be
considered as a successful escape from the anti-tumoral immune
system. Immune evasion is regarded as a key hallmark of cancer,
generating an environment permissive for survival and
progression. In the past few years, modulation of this system has
been regarded as a promising approach among treatment options
offered to cancer patients. Currently, one of the best described
mechanisms of immune system escape is the expression of
inhibition co-stimulatory molecules. These co-stimulation
molecules are called “immune checkpoints”. They can activate
or inhibit molecules and make it possible to regulate the immune
response. An adequate immune response results from a balance
between activating and inhibiting signals. Then Immunotherapy
has become a promising new approach for the treatment of
patients with various cancers.
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groupe et a des postes de direction plus élevés. Elle a débuté par un premier poste au sein de Gencell (la division Thérapie Génique de Rhone
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systéme nerveux central, 1&#39;oncologie et les maladies cardiovasculaires.

Elle a mis en place avec succés une plateforme d&#39;histopathologie moléculaire et digitale de pointe basée sur des technologies
translationnelles innovantes qui sont rapidement devenues un pilier clé chez Sanofi pour soutenir le développement préclinique et clinique de
plusieurs candidats-médicaments (petites molécules et produits biologiques).
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Elle est co-auteur de plusieurs publications scientifiques évaluées par des pairs et de plusieurs brevets.

Soudd est également membre actif de plusieurs comités scientifiques et stratégiques et dispose d’un large réseau scientifique et médical a l'échelle
internationale.
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Carbon Dots as Novel Antimicrobial Agents

Mohammed J. Meziani?, Ya-Ping Sun?, Liju Yang?
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and Laboratory for Emerging Materials and Technology, Clemson University, Clemson, South Carolina 29634, USA.
3Department of Pharmaceutical Sciences, Biomanufacturing Research Institute and Technology Enterprise, North Carolina Central University,

Durham, NC 27707, USA.

Abstract

Carbon dots, generally defined as small carbon nanoparticles
with various forms of surface passivation, have emerged as a
new class of quantum dot-like nanomaterials, with their optical
properties and photocatalytic functions resembling those found
in conventional nanoscale semiconductors. For example, carbon
dots have been demonstrated as effective visible-light
photocatalysts for oxidation and reduction reactions. The same
photoinduced redox processes responsible for the photocatalytic
activities should make carbon dots an excellent candidate as
antibacterial agents, for which a major advantage is the visible-
light activation. Here we report the synthesis of photoexcited
carbon dots with different surface functionalization molecules
and their bactericidal functions under household LED lighting
or ambient laboratory light conditions for their inhibiting E. coli
cells.
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New sensors based on spin crossover materials

Yann Garcia !

tUniversité catholique de Louvain, Institute of Condensed Matter and Nanosciences (IMCN/MOST), Place Louis Pasteur 1, 1348
Louvain-la-Neuve, Belgium

Abstract

In recent years, more attention has been focused on the efficient detection
of chemical pollutants, especially small volatile organic compounds
(VOCs) and hazardous gases (HGs), as well as bacterial agents.! This
area is very challenging because such molecules are relatively volatile at
room temperature, even at low concentration levels. Such species can
enter the body through normal breathing, and cause serious health issues.?
Our investigations led us to focus on a series of azole based coordination
polymers,® for which intriguing iron(Il) spin crossover properties were
disclosed.* In particular, we have recently identified a a new colorimetric
chemosensor of formula [Fe(Hzbtm)2(H20)2]CI (1) (Hz2btm = di(1H-
tetrazol-5-yl)methane), allowing to detect at real time, with a high
selectivity and ultra-sensitivity, 14 different VOCs and HGs.? In
particular amines, which are detected very quickly (< 2 min) with very
high sensitivity. The detection is accompanied by significant and fast
colour changes detectable by the naked-eye at ambient conditions. In
addition, different VOCs could be distinguished by simple and intuitive
standard chemometric means using a handful smartphone-based
analytical method, offering a large colour panel depending on detected
molecules. The crystal lattice of 1 reconstructs after adsorbing VOCs
vapours, reconstruction which is accompanied by a spin state and a colour
change. In addition to its high thermal stability (up to 170 °C), the
colorimetric sensor showed excellent reusability by consecutive 7 cycles
of adsorption—desorption. This sensor is low-cost, environmentally
friendly, easy to use, and shows excellent and fast detection
performances. Such features offer attractive prospects for 1 which could
be used for in-field detection and food safety control in environmental
conditions. In this invited talk, | will review latest advances highlighting
the impact of 5’Fe Mossbauer spectroscopy for quantitative analysis of
spin states of selected iron(Il) complexes, used as sensors for various
toxic industrial chemicals (TICs).>%
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New paradigm in the spatiotemporal properties of spin-crossover
single crystals: interface control and photo-induced effects

Kamel BOUKHEDDADEN'*

tUniversité de Versailles-Paris Saclay, Groupe d Etudes de la Matiére Condensée, UMR CNRS 8635, 45 Avenue des Etats Unis 78035,
Versailles, France

Abstract

Recent developments in techniques of visualisations and
imaging allow tackling the problem of phase transition in a
unique single crystal. The spin-crossover (SCO) materials,
which are perfect prototypes of first-order transitions, combine
at the transition between the low-spin (LS) and the high-spin
(HS) states, changes in colour and size of the crystals in the
concomitant way. They revealed to be excellent candidates for
spatiotemporal studies of thermo- and photo-induced phase
transitions on a unique single crystal. In this presentation, we
will show several experimental examples of spin transitions
measured on different types of single crystals, demonstrating
the richness and the complexity inherent to these materials. In
addition to their thermochromic character, SCO exhibit a
volume change accompanying the spin transition, allowing an
extra degree of freedom, complicating the measurements on
one single crystal, which often jumps at the transition, due to
the accumulation of elastic stress. However, systems exhibiting
an incomplete hysteretic thermal transition revealed to be very
robust and their resilient character made possible their imaging
in both cooling and heating processes, without crystal damage.
We then could observe well-defined transformation frontsi-s
between macroscopic HS and LS phases. The shape, the
orientation and the motion of the front interfaces (see Figure)
will be discussed in detail on the videos of the spin transition.
Moreover, at very low temperature (~10 K), under light,
metastable photo-excited HS phase can be generated thanks to
LIESST effect. Interestingly, the emerging photo-excited HS
state is stabilized by the volume change accompanying the
photo-transformation. This volume change, considered as
problematic for equilibrium phase transition, is now an ally
helping to obtain the photo-induced metastable phases. Finally,
if time permits we will illustrate some of the developed
modelss-o allowing a fair description of these phenomena,
notably the HS/LS front dynamics.
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Environnement, santé et épigénétique

Mohamed Benahmed
Institut National de la Santé et de la Recherche Médicale (INSERM) et TECHINCARE, Nice (France)

Abstract

Au cours des deux derniéres décennies, nous avons assisté a
deux grandes ruptures conceptuelles et technologiques
concernant 1’origine des maladies chroniques (non
transmissibles) et leur prise en charge.

Les maladies chroniques représentées par les maladies
cardiovasculaires,  métaboliques,  (auto)  immunes,
neurodégénératives, liées a la reproduction (infertilités,
endométriose), constituent la majeure partie des causes de
decés, aussi bien dans les pays a haut revenu que ceux a
revenu moyen.

Concernant la premiére grande rupture, conceptuelle, elle a
clairement signé la fin du tout génétique a ’origine des
maladies chroniques. Suite au séquencage du génome, en
particulier, il est apparu que lorigine des maladies
chroniques est majoritairement liée a notre monde extérieur,
notre mode de vie: déséquilibres nutritionnels, exposition
aux toxiques (eau, air, alimentation) et au stress psycho-
social et psycho-émotionnel. L’ impact de ces effecteurs du
mode vie modifient I’expression de notre génome via la
mécanique épigénétique comme la méthylation de I’ADN,
les modifications post-transcriptionnelles des histones
(euchromatine , hétérochromatine) et I’expression des ARNs

non codants.

Ces découvertes ont ouvert la voie a une deuxiéme rupture
cette fois technologique comme la modélisation des maladies
chroniques, les séquengage a haut débit, la naissance d’une
nouvelle génération de biomarqueurs pour 1’étude de
cohortes de patients, qui dans ’ensemble seront optimisées
par les outils du e-learning et d I’TA.

L’ensemble de ces ruptures ouvrent actuellement sur un
nouveau paradigme de la Médecine qui va se surajouter a
celui de la Médecine Curative : la Médecine 4 P (Prédictive,
Préventive, Personnalisée et Participative) et Intégrative. En
effet, cette derniere intégre en particulier la dimension
nutritionnelle via la Nutrition de Précision tant en amont de
la maladie que pendant la maladie, couplé¢ a 1’approche

pharmacologique classique.
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Hospital information system and big data: Feedback from the central
laboratory of the CHU Mohammed V1 in Oujda

Mohammed Choukri
Central Laboratory Department of the CHU Mohammed VI of Oujda, Faculty of Medicine and Pharmacy of Oujda, Morocco

Abstract

The hospital information system (HIS) which is in perpetual
evolution, is able to acquire data, to evaluate them, to treat
them by computer or organizational tools, to distribute
information containing a strong added value to all the
internal or external partners of the establishment,
collaborating in a common work oriented towards a specific
goal, namely the care of a patient and his recovery. The HIS
can combine several functions and modules necessary for the
management of laboratory, radiology services, pharmacy,
operating room, payroll, invoicing, budget monitoring,
medical activity statement, communication (internet,
intranet, protocols, messaging, forum, order form, etc.). The
current trend is moving outside the hospital: the development
of health networks, the Personal Medical Record,

telemedicine and why not the surgical piloting of a remote

The big data generated by the HIS constitutes a real big data
of information whose characteristics in terms of volume,
velocity and variety require the use of specific technologies
and analytical methods to create value and allow predictive,
trend analyzes and forecasting as well as risk management
and decision making. In this work, we will present our
feedback on the use of the HIS in the central laboratory
service of the CHU Mohammed VI of Oujda, the strengths,
the constraints, the challenges and the opportunities for

improvement.

robot.
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La phase pré analytique en Biologie médicale
Management et aspects réglementaire et normatif

EL JAHIRI Younes
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Abstract

L’acte de biologie médical comporte trois phases : la phase
préanalytique, analytique et post analytique. La phase pré
analytique comprend toutes les étapes, de I’enregistrement
de la demande d’analyses au traitement de I'échantillon
biologique. Tout au long de cette étape, la prise en charge
des examens de biologie médicale est caractérisée par sa
complexité évidente & cause du nombre d’opérateurs, de la
multiplicité des taches et des interfaces, du risque d’erreur
dans I’identification des échantillons, de la diversité des sites
de prélevement et des contraintes d’acheminement et de
transfert des examens. Malgré le développement de moyens
de maitrise de cette phase notamment la mise en place d’un
systtme de management de la qualité, de procédures de
gestion des nonconformités et de tracabilité ainsi que la
disponibilité des systémes d’information des laboratoires
(SIL), I’amélioration des matériels de prélevement, la
réduction voir I’élimination des risques pouvant entacher les
soins prodigués reste un défi permanent de tout biologiste
soucieux de la qualité et de la fiabilité des résultats de ses
patients. De plus, le texte réglementaire GBEA marocain et
ses recommandations pré-analytiques opposables ainsi que

les référentiels normatifs 1ISO 9001vs 2015 avec 1’approche
risque et surtout I’'ISO 15189 vs 2012 dans son chapitre 5-4,
mettent tous 1’accent sur la maitrise de cette étape critique
afin  d’éviter tout risque d’erreur pouvant retentir
négativement sur la prise en charge diagnostic, pronostic et
thérapeutique de nos patient. Il est donc indispensable que
tout biologiste doit se fixer un objectif pour réduire les
risques inhérents a la phase préanalytique et contribuer
efficacement a la chaine de soins. Tout d’abord par
I’application obligatoire des exigences réglementaires du
GBEA marocain et dans un second temps, en fonction de la
volonté du biologiste, par la mise en place d’un SMQ selon
des normes internationales type 1SO.
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Abstract

Proper handling, treatment, and disposal of biomedical waste
plays a key role in hospital infection control program. The
biomedical waste generated during the process of sampling,
testing and diagnosis can have a huge negative impact on human
health and environment if not well managed, such as:
transmission of diseases like HIV, Hepatitis B, C through
improperly contained contaminated sharps; increased risk of
nosocomial infections; proliferation and mutation of pathogenic
microbial population in the municipal waste; Physical injury and
health hazards.

The main objectives of Biomedical waste management includes
preventing transmission of diseases from patient to patient, from
patient to health worker and vice-versa; preventing injuries to
health worker while handling biomedical waste. Furthermore, it
helps avoiding general exposure to the harmful effects of the
cytotoxic, genotoxic and chemical biomedical wastes.

Regarding this, controlling the management of biomedical waste
produced by the laboratory of Medical biology is based on the
compliance with the requirements of the following crucial steps:
sorting, packaging, storage, transportation and treatment.

In the central laboratory of Medical biology based in the
Mohammed VI University Hospital Oujda, the biomedical waste
management follows the rules and regulations prescribed by the
minister of Health according to the Decree n°2-09-139
concerning the medical and pharmaceutical wastes.
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Figure: Biomedical waste management
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Abstract

Water is the most used reagent in clinical laboratories. It is
used for all levels of chemical, biological and physical
analysis. It is important to know the type of water used
because many analyses can be affected by its quality.
Several agencies have established preparation and purity
criteria for water. The objective of our work is to highlight
the interest of water quality in the laboratory by presenting
the experience of the Central Laboratory of CHU
Mohammed VI of Oujda.

The quality of purified water is divided into different types
of water numbered from | to I11. The classification of water
is based mainly on the choice of parameters to be respected.
The minimum parameters to be controlled to define
acceptable water quality for a clinical laboratory are
resistivity, pH, silicate concentration, microbial content,
particulates and organic contaminants. Poor water quality
can greatly influence the preparation of culture media.
Impure water can give abnormal color, inaccurate pH,
atypical precipitates, and be toxic to microorganisms. The
use of such a medium may affect the results of, for example,
an antibiotic susceptibility test. Preparation of reagents and
dyes, reconstitution of lyophilized material, dilution
techniques are procedures that can be affected by laboratory
water. The use of poor quality water can greatly influence
the results obtained. For example, the presence of
pyrogens/endotoxins in the water can affect cell growth in
cell culture and tissue assays or affect certain
immunofluorescence techniques.

Our laboratory is committed to a quality policy that includes
an accreditation process. The study of water in the medical
biology laboratory will constitute a solid base to guarantee
the reliability of the results of the examinations according
to the NF EN 1SO 15189 standard.
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Abstract

In the field of medical biology, Big Data refers to all clinical
and biological data, available from different sources that
collect them for various reasons. Hospitals are an integral
part of the institutions that Big Data can help. Indeed, the
growth of the hospital population requires the
implementation of a rational and fast management, hence
the need to introduce the concept of Big Data and artificial
intelligence (Al) in the medical field allowing the
development of prescription support systems and tools for
personalizing medical biology requests and medical
decisions from the processing of large masses of clinical
and biological data. Thus, Al must be a tool for medical
diagnosis thanks to the use of sophisticated algorithms,
combining biological data and coupled with deep learning,
for which the computer tool is trained as the situations are
analyzed. The exploitation of these data has many interests,
for this, the central laboratory of the CHU Mohammed VI
Oujda seeks to ensure a continuous activity and quality to
meet the expectations of patients. Therefore, this service
needs a computerized solution to diagnose and detect the
average delay of the biological requests of the services. In
order to achieve this goal, a production Big Data cluster was
implemented in a virtual architecture using VMware
vSphere ESXI 6 hypervisors, in order to have a web
application for detecting the average delay of biological
requests. The multidimensional data collected from the
patients of the CHU Mohammed VI of Oujda, allowed to
identify the services concerned by the delay of the medical
biology requests, and to write a cartography allowing to
underline the various anomalies concerning the routing and
the reception of the medical biology samples. The results of
the Big Data are then used to build preventive actions and
set up programs for medical services.

Figure: Branches of Al applied in biomedical domain.

deep learnin

machine learnin:

classification & clusterin natural language
rocessing (NLP)
information extraction
speech to fext
speech Artificial Intelligence (AT)
Applications

text to speech

Bio-Medical
F-<3
Health Care

(:)(Eﬂﬂ sysmms -

robotics

image recognition

- vision
machine vision

Recent Publications

7. DUGUET, Anne-Marie. Digital and artificial intelligence in
medicalresearch. Droit, Sante et Societe, 2021, no 2, p. 66-74.

8. BENRAHHAL, Amine. APPLICATIONS OF ARTIFICIAL
INTELLIGENCE IN THE FIELD OF HEALTH. 2021.

9. VERY, Philippe and CAILLUET, Ludovic. Artificiel intelligence and
management research. Revue frangaise de gestion, 2019, vol. 45, no.
285, pp. 119-134.

10. FU, Xiao. Application of artificial intelligence technology in medical
cell biology. In: 2019 International Conference on Robots &
Intelligent System (ICRIS). IEEE, 2019. p. 401-404.

Biography

/Y
>

Abir Yahyaoui, resident in medical biology at the Mohammed V1 University Hospital Oujda,holder of a
doctoral degree in general medicine,Faculty of Medicine and Pharmacy Oujda.

E-mail: aabiryahyaoui@gmail.com

ICMES 2022

58



The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

Risk management in a medical biology laboratory: pilot experience of the
central laboratory of the CHU Mohammed VI Oujda

Oussama Rahhab1,2,4, Abir Yahyaouil?, Mohammed Ghalem!?, Yousra Sbibih!?, Oumayma Hamdani'?,
Mouad Harandou®?, Amjad Idrissi*2, Hajar Zrouri*?, Wissam Azizi?, Doha Berraouane®, EI Houcine Sebbar’?,
Mohammed Choukri®?

ICentral Laboratory, Mohammed VI University Hospital

2Faculty of Medicine and Pharmacy Oujda

3Laboratory of Applied Chemistry and Environment (LCAE), Faculty of Sciences, Mohammed 1st University, Oujda
4Research laboratory on maternal, child and mental health (LSMIM)

Abstract Figure: Risk management process extracted from CLSI
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eliminate the identified risks.
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Abstract

Burnout or professional exhaustion syndrome is a
neuropsychological disorder resulting from chronic
stress in the workplace. Several studies have shown
that it has negative repercussions on the health and
well-being of employees. The purpose of this study is
to analyse the impact of burnout on the subjective well-
being of 102 employees that work at a private
industrial metallurgy company. three questionnaires
were used: Maslach Burnout Inventory , Positive
Affect and Negative Affect Scales and Satisfaction
With Life Scale. The analysis of the results showed
that the burnout had a significant influence on the
subjective well-being of the employees. So it is
essential that company managers take this pathology
into account to ensure the continuity, productivity and
performance of the company.

Figure:
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Abstract

Job-strain and iso-strain are perceived when there is a
conflict between the demands placed on a person and
their resources to cope with them. They have negative
repercussions on the health of workers, and the
productivity and performance of organizations. Our
study consists in evaluating job stress and its
components using the Karasek questionnaire (JCQ)
among 102 employees of a metallurgy company. The
analysis of the results showed a significant prevalence
of iso-strain and job-strain. Thus, low decision latitude
and high psychological demand are the most
widespread stress factors. These results show the need
for spreading information and prevention programs
against stress at work to company managers and staff
to ensure company performance.
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Abstract

Depending on its stage, stress influences cognitive
functions. Indeed, several authors have ensured the
degradation of cognitive functions by stress. Others
didn't find any association between the two. A third
group of authors claimed that stress improves the
performance of certain cognitive functions. Faced with
this inconsistency of results, we conducted this study
with the aim of finding out whether job stress alters or
stimulates cognitive functions. For this, we conducted
a survey among employees of a Moroccan private
industrial company in Kenitra. Our study focused on
102 employees who were asked to freely and
anonymously complete a questionnaire deemed
relevant at the international scale, after that they
underwent two neurocognitive tests using the ELIAN
software. The analysis of results shows high
percentages of tense work, job stress especially with
executives, with a non-significant stimulation of the
studied cognitive functions.
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Abstract

Burnout or professional exhaustion syndrome is a
neuropsychological disorder resulting from chronic
stress at work. Employees of private companies are
highly exposed to this risk because of the overload of
work in addition to the long daily working hours. This
is why we conducted a study whose objective is the
evaluation of burnout and its components amongst
these employees. Our study focused on 102 employees
who were asked to complete freely and anonymously a
general information sheet and the MBI questionnaire
"Maslach Burn-out Inventory”. The analysis of the
results showed a high prevalence of burnout, emotional
exhaustion is the most widespread component in
exhausted subjects. Professional exhaustion or burnout
exists strongly in Moroccan companies, which is why
there is a strong need to improve the psychosocial work
environment to prevent it.

Figure:
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Abstract

This study proposes a statistical approach to examine the
pavement surface deterioration trends resulting from the
COVID-19 pandemic. Motivated by the road inspection
results, historical road databases and condition analysis,
pavement management in Morocco, as well as world-wide,
is a major challenge for managers. The traffic decrease, the
maintenance work stoppages, the difficulties to get
information on the field, all these imperative ingredients are
a consequence of the covid-19 pandemic. In this regard, the
historical analysis, remote monitoring and damage
prediction has become increasingly important. In
collaboration with the Moroccan National Center for Road
Research, this study examines the impact of pandemic-
induced locking on the variation of three essential
pathologies: pullout, cracking and potholes, based on the
visual inspection results carried out in 2020 on a 50 km long
section connecting Meknes and Khemisset cities. Firstly,
reduction of data based using the deterioration represented
in four levels (A, B, C and D), secondly, comparison of the
different pathologies before and post-Pandemic, the
pandemic impact on the system quality, and on the end, a
prediction of the pathology evolution by linear regression
method. This study will support decision-makers in
considering pandemics and health failures in their pavement
management approaches, and especially in preventing
future damage for budget allocation.
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Abstract

New data from world health organization, reveals that the breast
cancer, accounts for 22% of diagnosed cancers and 14% of causes
of death. It reports an increase in breast cancer mortality in 2020,
685,000 women died of breast cancer in 2020 and most breast
cancer cases and deaths are in low- and middle-income countries"
[1].

Today, the majority of diagnostic tests are performed in
centralized hospital laboratories and uses large-scale and
expensive equipment [2, 3]. Significant improvement of
biosensors technology has sought to remedy this situation by
enabling Point of Care (POC) and home testing on inexpensive,
disposable biosensor chips. The benefits of POC testing are
evident, especially from the patient’s perspective who benefits of
earlier treatment due to the faster decision-making, in addition to
fewer hospital visits.

The Microfluidic biosensor chip is an attractive technique to
detect and quantify a smaller number of analytes with a greater
degree of certainty. It allows multiple detection by making
multiple spots, dedicated to screening for the same analyte,
thereby reducing experimental error, which is particularly
important for diagnosing conditions where a high degree of
confidence is required to make the diagnosis and decide future
treatment [4].

This review focuses on the use of optofluidic bases sensors for
the early diagnosis of breast cancer, one of the most dangerous
cancers diagnosed in women. The detection principle of
optofluidic biosensors will be briefly introduced. Then, we
review the status of research activities that have been recently
conducted to fabricate accurate, miniaturized, portable and fast
processing biosensors. Finally, a comparative study of the
performance characteristics of the most widely used optical
techniques for early diagnosis of breast cancer will be presented.

Figure: Descriptive diagram of the different detection steps
using a biosensor.
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Abstract

In Morocco, the management of materials in the road sector
is framed by a panoply of technical and normative standards
including the Moroccan guide of road earthworks dating
from 2002. This document was inspired by its French
counterpart and dictates the rules for soil reuse in
embankments constituting an important part of the
pavement structures. In fact, this document made the use of
friable rocks (category R) complicated and leaves to the
geotechnical engineer the definition of the necessary
precautions. This ambiguity often discourages the
administrative services from considering these materials as
a reusable deposit and consequently they resort to more
stable soils or rocks. This work illustrates the results of an
experimental campaign carried out at the level of the Taza
Province on several schistose massifs. The conclusions
indicate the possibility of reusing these materials by
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as road aggregates for low traffic roads constituting 70% of Agricultural Land: Case of the Western Rif, MoroccoGhizlane Fattah,
the provincial network of Taza. In addition, the treatment of Fouzia Ghrissi, Jamal Mabrouki, Hicham Cherifi E3S Web Conf.

. . L . . 337 02005 (2022) DOI: 10.1051/e3sconf/20223370200
this rock via hydraulic binders constitutes a promising and (e022)

viable solution allowing its reuse in backfill and roadway
subgrades. Indeed, the findings have shown that reduced
proportions can significantly improve the behavior of
schists and reduce their sensitivity to erosive factors.
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Inhibition effect of 4-amino-3-methyl-1,2,4-triazole-5-thione (MTSNH) against
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Abstract Figure:

The inhibiting effect of 4-amino-3-methyl-1,2,4- NH,

triazole-5-thione (MTSNH) on the corrosion behavior

of copper-nickel alloy (Cu-30Ni) (cupronickel) in N

NaCl 3% solution has been investigated at 298 K using | %S

potentiodynamic polarization, impedance N

spectroscopy ~ (EIS)  methods and  surface N

characterization. Polarization measurements showed l

that the organic compound investigated act as mixed

type inhibitor retarding both anodic and cathodic Recent Publications

reaction. The impedance results show a change on the 1. Tassaoui K., Damej M., Molhi A, Berisha A., Errili M., Ksama S.,
. . . Mehmeti V., Elhajjaji S., Benmessaoud M., Int. J. Corros. Scale. Inhib.

corrosion mechanism of alloy in the presence of 11 (2022) 221-241,

inhibitor. Appropriate electric eqUiVa|ent circuit model 2. Benmessaoud M., Es-Salah K., Kabouri A., Hajjaji N., Takenouti H.,

was used to calculate the impedance parameters. Srhiri A., Mater. Sci. Appl. 02 (2011) 276-283.

Changes in the impedance parameters are related to the 8 32{‘:;3 M ég;g;"’beeaéz’f"”t S-, Erramli H., Oubair A., Hajjaji N.

adsorption of organic inhibitor on the metal surface, 4. Damej M., Benassaoui H., Chebabe D., Benmessaoud M., Erramli H.,

leading to the formation of protective film. This film Dermaj A., Hajjaji N., Sthiri A., J. Mater. Environ. Sci., 7 (2016), 738~

. . . ey .. . 745.
depends on the immersion time. Inhibition efficiencies

obtained from different studied methods are in good
agreement. Inhibition efficiency up to 96.82% can be
obtained at 1 mM of inhibitor and after 60 min of
immersion time.
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Abstract o
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the tributary of the great river of Bouregregue. The results
of the various analyses carried out in 9 sampling stations
upstream and downstream of the treatment plant show that

the average water temperature (20.46°C) and pH (7.46) Merimi Imane. Assessment of the water quality of Oued El Kell by
meet the standards of Moroccan surface waters. For physic0§hemical and bacteriological ar_)proach. Materials'Today:
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: : Rima Isaifan,Mohamed Berkani, El Hassan Abba. The impact of RDF
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.- X valorization on emissions from cement kiln and leachate quality. Case
th_e turbldlty_(202-3956 mg/l) (_:IaSS”:y the waters of the study of a region in Morocco. (2021)ID: POLL-202009-890 (R3).
different stations of poor quality. The suspended solids Journal "Pollution” Accepted
(339.3289mg/1) classify the waters in the average class and 4. E.H.Abba, L. Bahouarl, I. Idrissi2, T. Ainanel, A. El Yaacoubil, S.
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the waters and classify the stations in the worst class. The Zarrouk™4. (2021) Assessment of the impact of the water guality on

. f the waters upstream and downstream of the ichthyological biodiversity in Morocco: Case of Oum Er Rabia River.
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since the value of the station S4 is 199,17mg/l and which Merimi, Assessment of the water quality of Oued El Kell by
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. - roceedings, , - :
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Aromaticum.  Archives ¢ 2020 ¢ vol2 ¢ 190-199.
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of is explained by sedimentation along the stations.

Keywords: physicochemical, water quality, performance,
wastewater treatment plant, Oued Tighza.
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Abstract

In khenifra province, groundwater is an important source
of drinking water for rural populations and agricultural
production. This study aims to assess the quality of water
from some wells in the study area. To this end,
physicochemical and microbiological analyses were carried
out on 14 wells in 2021. The objective of the study is to
assess the hygienic quality of well water used as a source of
drinking water and also for irrigation. The results of the
analyses were processed using hydrochemical methods and
multivariate statistical analysis methods. From a
physicochemical point of view, most of the wells analyzed
to comply  with Moroccan standards of
potability. Microbiologically, the concentrations of total
aerobic mesophilic germs vary from 1 to 30.103CFUs/ml,
total coliforms (1 to 3x102 CFUs/100ml), Escherichia
Coli(1 to 3x10% CFUs/100ml) and intestinal enterococci(l
to 290 CFUs/100ml). The presence of a very high microbial
load showed that most wells in the study area are subject to
microbial contamination.

Keywords:  Groundwater, physico-chemical
microbiological quality, Khénifra.
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Abstract

The aim of this study is to evaluate the relationship between
pollution organic of wastewater and aquatic
macroinvertebrates assemblages at the wadi of Tighza in
the Bouregreg basin hydraulic. To respond of this
objective, we are used indicators parameters of organic
pollution such Ammonia (NH4+), Nitrogen dioxide (NO2-
), Phosphate (PO43- ) , Biochemical Oxygen Demand
(BOD5) and the analysis of Bio-indicators (benthic
macroinvertebrates) at the level of Oued Tighza. All these
indicators provide the state of health of the aquatic
ecosystem to propose solutions by water managers. The
results obtained of Lisec-Index in different stations (S1, S2
and S3) show that the water quality is highly polluted
(Organic Pollution Index =1), these results corroborate with
the bio-indicators found in the different stations studied.
i.e., absence of polluo-sensitive bio-indicators such as
ephemeroptera, plecoptera, and trichoptera and are replaced
by polluo-resistant  bio-indicators mainly  Tubifex
Tubifex and Asellus aquaticus.

Keywords: Water quality, Wastewater, Lisec-Index, Bio-
indicators, Oued Tighza, Morocco
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Abstract

The presence of colored pollutants in nature is not only
harmful to environmental life but also to many biological
cycles [1]. These pollutants pose a great risk to human
health and the environment due to their high stability and
low biodegradability. [2,3]. To reduce the harmful effect of
the discharged pollutants, several treatments were used [4].
Adsorption remains one of the most used and simple
techniques to realize. The removal of coloring substances by
adsorption on different solid materials, especially on clays,
has notably made many trials. [5-6].

This work presents the results of the adsorption of the
cationic dye called "methylene blue" on the raw clay of
GHARB (KHENICHETE - SIDI KACEM)-Morocco.

The results of the studies of the effect of several parameters
on the adsorption performance such as contact time, mass of
the support, pH of the effluents and others were obtained at
an adsorption equilibrium after 180 min of contact at a mass
of 0.02 g of clay, and at pH = 6.5 towards a cationic dye
(MB). This was done with an increase in temperature to 55
°C with a decrease in adsorption capacity for both clays
Qmax = 45 mg/g for the methylene blue dye.

The study of kinetic models shows that the adsorption of
Methylene Blue (MB) dye by clay followed the pseudo-
second order model and that the Freundlich isotherm is the
most appropriate model to explain the process of this
adsorption. The thermodynamic parameters related to the
studied adsorbent/adsorbate system indicate that the
adsorption process is spontaneous and exothermic.

Keywords: Adsorption, clay, cationic dye, methylene blue
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Abstract

Morocco is engaged to ensure sustainable development
and promote the domestic and industrial wastewater’s
treatment. In this context, several sewage treatment
plants were created, in order to protect the environment
from direct wastewater’s discharges, and to reuse it , a
specially in harsh conditions of drought. This work is
interested to a by-product of Wastewater Stabilization
Pond (WSP) that affects directly the hydraulic system
and the treatment efficiency, it is sewage sludge. The
main objective of this study was to diagnose the sludge
accumulation of the wastewater treatment plant
(WWTP) of Imzouren-Béni Bouayach zone, Province
Al Hoceima, North of Morocco. It appears from this
study that the treated water has efficiencies around of
35%, 50%, 37% and < 20% for TSS, BODs, COD and
NH**, against 60%, 60 till80%, 50 till 70% and 60%
till 80% recommended.

Keywords: Wastewater stabilization pond, Sludge
accumulation rate, effluent quality, Bathymetry, Sludge
characterization, Mediterranean Moroccan coast.
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rich in organic matter and fertilizer elements (N, P,
K). Trace metals show negligible levels and a
presence of eggs lower than the norm.

Figure:

"
>

Author got her PhD from the University Mohammed I, Oujda Morocco. Her expertise is specifically in
evaluation and monitoring the environmental studies. Her focus is based on the reuse of solid and liquid
waste to have application in different fields.

E-mail: h.bouziane@ump.ac.ma

ICMES 2022

73



The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

Identification of favorable area for artificial recharge in the Tamellalt aquifer
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Abstract

The study of the mode of renewal of aquifers becomes
indispensable. In arid to semi-arid climatic contexts,
these aquifers are under water stress as a result of
prolonged periods of drought, overexploitation of
groundwater and significant losses by evaporation.
This work therefore aims to assess the contribution of
a system. Geographical Information Systems (GIS)
and to identify permeable zones favoring the
infiltration and artificial recharge of surface aquifers at
the base of geological, hydrological and
hydrogeological data. The study concerns the Triassic
grit aquifer in the large Tamellalt watershed. The
determination of these zones could be made by
following a coherent and clear method based on the use
of geomatics and the definition of the parameters that
control the recharge of the aquifers, namely climate,
fracturing, slope, soil type and lithology. These
parameters were extracted from Landsat TM and ETM
+images and refined by fieldwork. The Digital Terrain
Model (DTM) was used to define the slope factor.
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Abstract

The current study included the use of a new natural,
biodegradable adsorbent based on filters of reed plant
(Typha latifolia) for the removal of an anionic dye methyl
orange from aqueous solutions. The adsorbent has been
used in rough (RB) and activated (RAS) form. The carried
out Tests have proved a significant elimination capacity
during the first 20 minutes. The effects of wvarious
experimental parameters such as particle size, adsorbent
mass, pH, contact time, initial methyl orange concentration,
and temperature were investigated. The experimental
results have shown that the adsorption of methyl orange dye
on crude resin and modified resin reached respectively
72.61 and 93.23 % with pH =5 at room temperature. The
isothermal study is shown that the Freundlich model
describes well the methyl orange adsorption through reed
fibers. In addition, Theoretical studies were carried out
using DFT simulations investigated the interactions
between the most reactive areas of the main component of
the biosorbent, between the most reactive groups of the
main component of the Typha Latifolia biosorbent, namely
the cellulosic polymer, and the anionic dye OM. The
comparison of all experimental and theoretical results
confirmed the biosorption capacity of the studied biosorbent
for dye removal
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Abstract

In this work we have tried to make a comparative study
between two phosphate groups with identical cations
AMPO4 and A>2MP207 (A monovalent cation and M
divalent cation); we fixed the cation and changed the
phosphate group.

concerning applications and analysis techniques, we
first synthesized our two compounds and then began
with the electrochemical study on the inhibition
corrosion of steel in an a NaCl 3% medium for the
purpose of calculating the various electrochemical and
thermodynamic parameters, and for the infrared
spectra of these compounds are interpreted using the
factor group analysis.
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Abstract

The relatively large pore size of the membranes and the
surface hydrophobicity and stability of the membranes may
limit their application for direct contact membrane
distillation (DCMD). The incorporation of ionic liquid IL is
a potential method to enhance this process.

In this study, a new membrane based on a mixture of
polytetrafluoroethylene (PSU) and polyvinylpyrrolidone
(PVP) and based on ionic liquid tetrabutylammonium
hexafluorophosphate (TBAPF6) was fabricated and applied
to DCMD.

The effects of IL on membrane permeability,
hydrophobicity, porosity, membrane morphology, DCMD
performance and salt rejection were studied.

The incorporation of IL at an optimal concentration allowed
the flux of water vapor through the membrane to reach a
value of 1.6 kg/m?s While the flux of WV through the
support alone gave the value 7.4 kg/m2.s which indicates an
increase of almost five times. The PSU-PVP-TBAPFs
membrane demonstrated perfect stability for approximately
five weeks.

In this study, we were able to reveal the mechanism of den
WV diffusion through the membrane by calculating the
energy parameters (Ea, AH* and AS?), and with the presence
of IL, we were able to reduce the energy of 37.2 kj/mol to
19.72 kj/mol.

Which makes this membrane composite a promising
candidate for DCMD application.
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Abstract

Sustainable management of phosphorus (P) is crucial
for efficient plant nutrition and global food security.
Polymer coating of highly soluble P fertilizers is an
effective technology that can limit the risks of P-
leaching and/or runoff into water systems, thus,
increasing P- bioavailability and reducing water
pollution. In this context, a novel coated Triple
Superphosphate (TSP) fertilizer is developed using a
simple process and green materials based on extracted
and phosphorylated cellulose, methyl hydroxyethyl
cellulose and montmorillonite clay. Experimental
results showed an improved morphology and hardness
of phosphate fertilizer granules after coating as well as
a positive impact on the water retention capacity of the
soil. P leaching in soil was monitored for 80 days and
substantial reduction of P leaching up to 80 % was
successfully achieved by coated TSP fertilizer.
Common bean growth was stimulated by coated TSP
treatments that have showed remarkable effect on leaf
parameters and roots architecture
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Abstract Figure:

Many researchers have become interested in corrosion as a

result of the resulting alteration and degradation of many

metal installations in the chemical, petroleum, and mining

industries [1].

Corrosion research has recently been focused on the RecentPublications

development of low-cost, environmentally friendly 1. T. Douadi, H. Hamani, D. Daoud, M. Al-noaimi, S. Chafaa, J. Taiw
compounds [2-3]. Insti . Chem. Engi, 71, (2016) 388-404.

Recently, saccharin derivatives have been studied as 2. F.Bouhlal, N. Labjar, F. Abdoun, A. Mazkour, M. Serghini-Idrissi, M.
corrosion inhibitors, the addition of these molecules in El Mahi, E.M. Lotfi, S. El Hajjaji, Inter. J. Corro. 29, (2020), 45-52.
electrolytes affects the corrosion resistance of metals. In this 3. W. Belmaghraoui, A. Mazkour, H. Harhar, M. Harir, S. El Hajjaji, ,
context, N-propargyl saccharin (NPS) was synthesized and Anti-Corr Meth and Mater. 66 (2019) 121-126.

her inhibition against corrosion on carbon steel ina 1 M HCI 4.

solution was studied using electrochemical measurements,
and scanning electron microscopy (SEM) techniques. The
results showed that the inhibition efficiency of NPS
improved with increases in inhibitor concentration but
decreased with temperature increase. Results from
potentiodynamic polarization and EIS showed that the
corrosion inhibition efficiency of NPS was excellent. The
adsorption of inhibitors on the carbon steel surface followed
Langmuir adsorption isotherms. Morphology observation
revealed that the carbon steel was greatly protected by
inhibitors. Further, density functional theory (DFT) was
used to investigate the relationships between molecular
structure and inhibition efficiency.
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Abstract

Concrete, the most widely used construction material
in the world, consumes a large volume of natural
resources. The growing concern for the preservation of
the environment has led to the development of new
technologies for the valorisation of industrial by-
products in the construction sector. The objective of
this paper is to study the feasibility of using waste
marble powder (WMP) as a partial replacement of sand
in concrete. A group of five concrete mixtures were
prepared with sand substitution levels of 0%, 5%, 10%,
15% and 20%. Several tests were performed to
evaluate workability, density, ultrasonic pulse velocity
and compressive strength. The test results show that
increasing the ratios of marble waste powder leads to
an increase in the compressive strength of the concrete
with an optimum percentage of 15%. Therefore, it is
shown that mixtures containing a percentage of WMP
lower than 15% have improved the mechanical
properties compared to conventional mixtures, which
indicates that WMP can replace sand in concrete.
Furthermore, the use of WMP is a viable source of raw
materials for the construction industry as well as an
eco-friendly solution for the disposal of WMP to
preserve natural aggregate reservoirs.
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Abstract

In this potential research, based on potentiodynamic
polarization techniques and by electrochemical
impedance spectroscopy (EIS) techniques. We studied
the corrosion inhibition performance of two
benzoxazepinone derivatives for mild steel in 1M HCL
solution, which is widely used in several industrial
processes due to its distinctive characteristics. The
results of electrochemical methods showed that the
studied molecules are good corrosion inhibitors
between 81% and 90%. The thermodynamic
parameters show that the molecules are chemically
adsorbed on the steel surface following the Langmuir
isotherm. The immersed steel surface was identified by
SEM/EDS, FT-IR, AFM spectroscopy and contact
angle (0) measurements. Corrosive solutions after
corrosion tests were identified by UV-vis and ICP-
OES analysis.
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Abstract

Corrosion of steel is one of the major problems that concern
industries when it comes into contact with aggressive
environments. Therefore, the use of non-toxic and
biodegradable inorganic inhibitors is the primary solution.
Synthetic biomaterials based on calcium phosphate, in
particular apatites, are the subject of a lots of studies in
different fields. They are widely used in the medical field
for bone regeneration in orthopedics and dentistry, due to
their composition that is close to the mineral part of the bone
tissue and their properties. They are also used in
environment as catalyst, water treatment and corrosion
inhibitor.

In this context, our objective is to evaluate the inhibitory
action of OCPa on steel in 3% NaCl medium in order to
reduce the damage caused by the corrosion. OCPa was
synthesized by co-precipitation in water-ethanol medium,
characterized by chemical analysis (CA), infrared
adsorption spectroscopy (FTIR), X-ray diffraction (RDX)
and SEM/EDX. The efficiency of OCPa was then tested by
different electrochemical techniques: Electrochemical
impedance spectroscopy (EIS), stationary polarization
(PDP). The results obtained show that our inhibitor acts as
a mixed type inhibitor in NaCl 3% with an inhibitory
efficiency around 92% at a concentration of 50 ppm. These
results were confirmed by SEM/EDX surface analysis.
Also, some thermodynamic parameters of the activation
process have been studied and discussed.
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Abstract Figure: Geological map of project site - Province of Taza
To expand and maintain the Moroccan road network,

millions of tonnes of aggregates from natural resources are
extracted annually. This has a major impact on the
environment and natural environments, namely, a
disturbance or disappearance of the ecosystems of the rivers
in which the materials are taken, a reduction in natural
aggregate reserves and an extension of open-air quarries.
For this purpose, the recovery and reuse of the materials in
place by a specific treatment become more important.
However, Moroccan regulations exclude very plastic soils
with changing characteristics, which are generally
fragmentable and degradable materials.

The soils constituting the road accesses and the platform of e g _ s
the wind energy project of the city of Taza in Morocco are oo R O, _—
evolving marls-limestone. These materials are the subject of Basm ) — o e

our research subject to see the possibility of their reuse. The

first step of this research topic is the realization of a
characterisation of marls-limstone of Taza, in order to
identify the materials by physical, mineral and non-
destructive testing. The second stage concerns the
valorization of this evolving material with additives to
improve the intrinsic characteristics of these soils, and
check the possibility of reuse in embankments and
earthworks. This improvement consists in measuring the
cohesion, the friction angle and the bearing capacity of the
materials, as well as giving the optimum amount of lime for
practical design.

Keywords: lime treatment, geotechnical reconnaissance,
marl-limestone, clay content, soil plasticity index.
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Abstract

After having established the risk maps of landslides in the
eastern Rif of Morocco. Which were the subject of the
article "Forecast risk maps of land movements in the eastern
rif-Morocco". Subsequently published in the ELSERVIER
platform, and which highlighted large areas susceptible to
suffer from ground instabilities that we recommended to
avoid in the planning of land use, it turns out that in the case
that it is inevitable to bypass these areas of risk of sliding it
is necessary to provide adapted reinforcement solutions.
The purpose of this article is to establish a technical-
economic study of slop reinforcement solutions. The results
of which will be used by the various stakeholders in the
study region to be chosen for each of the dominant soils in
the study area, the best technically adopted stabilization
solution and the least costly from an economic point of view
among a variety of solutions.

By analyzing the results of the cost estimates of the slope
stabilization solutions studied, it turns out that the least
expensive solution is that relating to the Geometric
Modification of the slope since it does not require special
implementation equipment. Nor expensive materials, which
justifies the wide use of this solution in most slop
reinforcement sites.
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However, it should be noted that this solution requires
maintenance since the slope, although stable remains
exposed to erosion agents, which causes its frequent
alteration, the recurring maintenance of which during its
lifespan is expensive.

Furthermore, this maintenance constitutes an obstacle for
traffic on the main roads and railways or even a temporary
shutdown, the economic consequences of which on the
passenger and freight transport are exorbitant for the main
axes connecting the ports and large agglomerations, hence
the need to invest initially in solutions more effective and
lasting stabilization, especially bored piles.
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Abstract

Conservation agriculture (CA) is based on low to no soil
disturbance, with no-till (NT), mulching and crop rotation
[1]. Compared to conventional agriculture (CT), CA
practices contribute to mitigating the impact of climate
change by reducing carbon emissions and conserving
natural resources [2]. Indeed, CA improves the chemical,
physical, water and biochemical processes of soils [3]. It
increases the organic matter (SOC) content in the soil, saves
30-40% in terms of labour time, labour and fossil energy
and facilitates water infiltration and significantly reducing
runoff and erosion [4]. A long-term experiment comparing
NT with CT systems in a vertisol and on a cereal legume
rotation. Physical and chemical properties were measured
five replicates at five depths (0-5, 5-10, 10-20, 20-40, and
40-60 cm). Generally, the tillage system changed the
physical and chemical properties of the soil, mainly in the
surface layer. After thirteen years of experimentation at the
Merchouch site, the NT system showed a bulk density BD
(p<0.05), gravimetric moisture 0g (p<0.05), organic carbon
SOC (p<0.05), and aggregate stability SS in three tests
(p<0.05) significantly higher than CT. For NPK nutrients, a
significant effect between NT and CT was found on P205
(p value = 0.0027 <0.05) and total N (p value = 0.00 <0.05).
In contrast, no significant effect was observed on K20 at all
depths (p-value = 0.8183 > 0.05). This finding is on
concordance with previous study occurred in the studied
region by Laghrour et al (2015) [5]. Our results indicate that
NT improve the soil fertility (chemical and physical quality)
in this semi-arid Mediterranean region.
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Figure: Location of the study site in Morocco and the Zaer
region
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Abstract

Water erosion remains one of the important problems to be
addressed in the management and planning of water basins in
Morocco. The Moulouya watershed, located in the North East is
characterized by specific erosion degradation among the highest
in Morocco, causing siltation rates of the Mohamed V and
Mechraa Hammadi dams worrying since these two hydraulic
works represent the keystone of the Moulouya hydraulic complex.
The Moulouya watershed is subject to a high climatic
aggressiveness which favors an extremely serious erosion, and an
important specific degradation, contributing to the irreversible
silting up of the Mohamed V dam reservoir which provides the
lower Moulouya perimeter and the city of Nador. In this research
we present a spatio-temporal method using multidate satellite
imagery and GIS tools, through the NDWI. This method allowed
to evaluate the monitoring of the evolution of the water resources
stored in the Mohammed V dam reservoir taking into account the
climate changes. It consists in carrying out a cartography on four
different years, in order to compare the evolution of siltation from
one year to another and to estimate the quantity of water retained
in the dam-reservoir. The application of this method, coupled with
multi-date satellite images and a geographic information system
(GIS) has allowed to establish the mapping representing the risk
of silting of the Mohamed V Dam. The results obtained show the
distribution of water reserves stored in the dam. These waters
occupy more the upstream part of the dam than the rest of the
reservoir, and represent about 60% of the surface of the dam, and
the rest on the downstream part is filled with sediments deposited
in the form of silt.
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Abstract Figure: diagram of WWTP process

Moroccan industry, like most industries around the world, today

faces a water scarcity. Water is one of the basic utilities for all
kinds of production, especially in the agro-food sector. Morocco, Pumping
a country of bioclimatic and ecological transition with fragile statian bassin
resources, is threatened with rapid degradation in the event of
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overexploitation of underground water reserves. Indeed, the
evolution of the water supply over the last decade already testifies R T
to the irregularity of the outlook and confirms climate failure. Filr l

“From 1990 to 2000, the resources in m® per inhabitant per year at
fell from 1200 to 950. In 2020 the water resources are only around Shdge |
600m3 / inhabitant / year, at a time when the demand for water freqmment

Sludge

total has reached the ceiling of 20 to 21km3 of water that can be

mobilized. The country will drop to the shortage threshold for

500m?® / inhabitant / year around the year 2030. "[1]. In fact,  Recent Publications
Morocco has launched programs to save water and review some

resource allocations in order to meet growing needs. One of these

programs is the launch of 10-95 law. It about the regulation of 1. rapport ABHM.
water discharges by establishing a financing instrument based on

“ the polluter pays” principle. Several industries, have been

forced, by this law, to install wastewater treatment plants for their

water discharges to the extent that they meet the standards defined

by Law 10-95.

On this work, we will present an analysis of the operation of a

wastewater treatment plant in a Moroccan dairy, the issues that

have arisen and the solutions that have been provided.

The analysis of the influential of the WWTP during the different

phases of treatment gave results which allowed us to optimize

the performance of each phase and reduce the cost of running

the WWTP.

Keywords: WWTP, Moroccan law, food industry, dairy

industry, optimization.
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Abstract

Chronic obstructive pulmonary disease (COPD) is a chronic
respiratory condition characterized by irreversible airflow
limitation developed because of significant exposure to
particulate matter and noxious gases. It is a major health
problem with a considerable health, economic and sanitary
burden. Smoking is by far the most important risk factor for
COPD. Recently, much attention has been focused on air
pollution as a risk factor for a wide range of cardiovascular
and respiratory diseases including COPD. An extensive
literature has confirmed the strong relationship between
exposure to various air pollutants and the development of
COPD. Indeed, strong evidence has shown a significant
association between air pollution, incidence and the
prevalence of COPD. In addition, exposure to air pollutants
leads to worsening health outcomes in people with COPD.
Systemic  inflammation,  increased  frequency  of
exacerbations and respiratory symptoms, decreases in
various lung parameters, development of emphysema and
cardiac lesions are all effects observed in COPD patients
exposed to particulate or gaseous pollutants. In Morocco,
studies evaluating air pollution as a risk factor for COPD are
rare or non-existent. However, Morocco has undergone
significant economic and demographic change, as has its
climate, which favors the emission of several toxic
components to human health. Therefore, there is a need for
studies with long follow-up times, accurate and objective
measurements of exposure to air pollutants. We sought to
review the epidemiological evidence on the effect of air
pollution on COPD with a focus on Morocco.

Table. Selected studies of the association between air
pollution and COPD prevalence

Study Location of Type of Objective Main results
the study study
Seposo et Philippines Cross- To investigate the A statistically significant
al 2021 sectional association association was found
study between ambient  between PM 2.5 and COPD
air quality and the  (OR: 1.24, 95% CI: 1.07 to
risk of developing  1.44)
COPD among
metro manila
development
authority  traffic
enforcers in Metro
Manila.
Huanget  Taiwan Cross- To assess the  Exposure to high
al 2019 sectional relationship concentrations of PM 2.5 was
study between PM<2.5  significantly associated with
and COPD innon-  COPD.
smokers (OR, 1.29 ; IC 1.01-1.65)
Doirenet  Great National To investigate the A statistically significant
al 2019 Britain cohort association association was found
study between ambient  between the prevalence of
air pollution and  COPD and the concentration
COPD of different gaseous and
particulate pollutants.
. PM 2.5: (OR 1.52,
95% CI 1.42-1.62, per
5ug-m-3),
. PM 10 (OR 1.08, 95%
CI 1.00-1.16, per 5 pg-
m-3) and
. NO 2 (OR 1.12, 95%
Cl 1.10-1.14, per 10
pg-m -3)
Brakema Central Asia Cross Comparing the  Significantly higher
et al sectional prevalence of  prevalence in highland
2019 study COPD and its risk  regions vs. lowland regions
factors  between  (36.7% vs. 10.4%; p<0.001)
highland and
lowland resource-
poor areas
COPD: chronic obstructive pulmonary disease
PM: particulate matter
NO2:nitrogen dioxide
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Abstract

Coastal aquifers play significant roles in securing water-supply
needs for agricultural, domestic and industrial purposes.
However, groundwater-dependent littoral regions, especially
along the Mediterranean coast, are facing great challenges in
terms of ensuring a sustainable supply of potable water due to the
combined impacts of anthropogenic activities, climatic hazards
and geogenic factors resulting in groundwater qualitative
degradation associated with the inflow of saline water. In this
context, qualitative appraisal of groundwater’s chemical
characteristics and comprehension of the main causes and
processes enhancing aquifer salinization are of major importance
to prevent further worsening of its quality. Findings of foregoing
case studies performed in three Mediterranean coastal aquifers
were reviewed and discussed herein. The Pleistocene aquifer of
Gaza strip (Palestine), karstic aquifer of Bokkoya (Morocco) and
the Mio-Plio-Quaternary aquifer of Djeffara of Medenine
(Tunisia) were selected since they are facing increasing
deterioration associated with the impact of groundwater over-
exploitation and arid/semi-arid environment. The present review
attempts to provide an insight and compare the various tools,
employed in each study, enabling the assessment of the
groundwater quality general status and demarcation of
overlapping sources of groundwater mineralization; these
approaches include the application of statistical analysis,
geostatistical modelling, groundwater quality indices as well as
GALDIT vulnerability index. This work is also expected to
outline the limitations found in these methodologies and to
suggest strategies to reduce research gaps, particularly those
related to seawater intrusion as common phenomenon in the
Mediterranean basin.
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The factor group analysis of the (M’’, M’)MP.0O7 diphosphate and their
corrosion protection efficiency
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Abstract Flgure:

Phosphate compounds offer a considerable
number of structures which can give a very
interesting properties due to their industrial Cr=
applications for example in the inhibition of
corrosion area. In the current work the two
materials, M”’MP207 and M’MP207 (M is the
same metal cation) are synthesized and analyzed.
Their infrared and DRX spectra are obtained and
analyzed. With the site method, the numbers of
normal internal vibration modes of the [P207*]
ion with different conformations is determined (b) Staggered Conformation of the P207 Group
based on the infrared and DRX data. A

comparison between these two materials in

corrosion protection of steel efficiency showed the

efficacy of M’MP207 in HCI (1M) medium, the

higher values of efficacy are obtained with 10 M

at 298 K.
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Abstract

The current study aims to investigate the valuation of raw and
diluted margins from Moroccan lakes olive industries at
various concentrations (0, 25, 50, 75, and 100 percent) as
well as vegetable water treated by two prototypes of the
treatment. The first prototype relied solely on lagooning
aerobic/adsorption in the presence of activated carbon,
while the second relied on a combination of activated
carbon and lime. Following this assessment, a toxicological
study was carried out on the eggplant study plant, which
was grown on two different types of soil from the Loukkos-
Ksar El Kebir and Gharb-Sidi Yahia regions.

According to the findings, the contribution of the vegetable
waters treated by the prototypes used in eggplant cultivation
made it possible to improve the conditions for the
development of the plant as well as the yield in terms of fruit
production. In comparison to the witness, this demonstrates
that these margins are richer in fertilizing elements such as
nitrogen, potassium, and phosphorus than their
physicochemical properties based on the type of soil used.
These findings also revealed that raw and more
concentrated vegetable waters (greater than 50%
concentration) cause plant asphyxiation and the alteration
of a large number of leaves.

The phenomenon observed can be explained by the high
concentration of salts in the most concentrated vegetable
waters, as well as the presence of phenolic compounds, the
harmful effects of which on plants were studied in raw
vegetable waters.

Furthermore, spectroscopic analysis (ICP-AES) of the
elements Cu, Fe, Mn, Zn, and Pb revealed that irrigation of
these plants with vegetable waters treated according to the
prototypes considered and vegetable waters diluted at
different concentrations reduced the bioaccumulation of
these metallic elements in the various organs of the
eggplant plant.

Keywords: Vegetable water valorization,
aerobic/adsorption lagooning, toxicological
investigation, eggplant, soil, fertilizing elements,
bioaccumulation.
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Abstract

Landfilling is the most used treatment technique for waste
in developing countries due to its low cost, but it leads to a
significant production of leachate and biogas, highly
polluted effluents that can affect surface water,
groundwater, soil, air and human health. This work aims to
assess the quantities of leachate and biogas produced at the
Oum Azza landfill in Rabat city, Morocco.

We used the Water Balance Method, the Ouled Berjal
landfill ratio, the World Bank ratio, and 3 mathematical
formulas to assess the volumes of leachate produced at the
Oum Azza landfill.

The water balance method gave that on average, the
production of leachate is 490,92 m®/d for the studied years.
For the ratio method of the Ouled Berjal landfill, it gave
473.45 m®/d which is close the reality.

However, for the same vyears, the leachate volumes
estimated by the World Bank method gave results that were
about 4 times the actual quantities. Regarding the 3 simple
formulas applied, they gave very low results compared to
reality, with averages of 1.12 m%/d, 2.70 m®d, and 0.66 m®/d
respectively for the ANRED, TORCY, and DDAE methods.
On the other hand, we used The LandGem and SWANA
models to estimate the quantity of biogas produced in the
landfill. It showed that the peak of methane production is
observed around the date of closure of the landfill with
values of 80228082.2 md/year, 45899429.4 m?3year,
42582896.7 m®/year respectively for the three methods.
These estimations are very essential for the sizing of the
landfills, of the treatment plant, and the valorization unit.
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Figure 1. Leachate storage basins at the Oum Azza landfill
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Corrosion inhibition of mild steel in 1M HCI solution by Quinazoline derivatives
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Abstract

Corrosion is a universal problem that causes massive
economic and safety damage in developed and developing
countries. In addition to economic and safety losses, steel is
an iron alloy used in metal construction, foundation
reinforcement and water transportation. A large amount of
metals degrade by corrosion, in acidic environment. The use
of organic inhibitors is one of the most efficient and cost-
effective methods to combat corrosion of metal parts in
aggressive environments. Most of the inhibitors used in the
industry are organic compounds mainly composed of
nitrogen, oxygen and sulfur atoms. Inhibitors containing
double or triple bonds of the aromatic chain play an
important role in facilitating the adsorption of these
compounds. This potential work presents new organic
molecules as a corrosion inhibitor for mild steel in HCL
solution (1.0 M). The inhibition effect of these molecules
on the corrosion of mild steel in 1 M HCL solution was
studied by potentiodynamic polarization, electrochemical
impedance spectroscopy (EIS) and electrochemical
frequency modulation (EFM), surface analysis of steel after
corrosion tests was identified by scanning electron
spectroscopy (SEM), energy dispersive spectroscopy (EDS)
and atomic force microscopy (AFM). The experimental
studies and analytical techniques clearly show that these
molecules are a good corrosion inhibitor (94%), (84%) of
steel in HCL solution and the polarization studies show that
the corrosion rate of steel decreases with increasing
concentration of organic molecules.
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Physico-chemical, chemical and biological characterization of treated
wastewater from the city of Oujda (eastern Morocco) and possibility of reuse in
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Figure

Abstract

The wastewater treatment system by aerated lagoon has
great simplicity, when the necessary land is available, the
establishment of The wastewater treatment system by
aerated lagoon has great simplicity, when the necessary land
is available, the establishment of a set of stabilization basins
has many advantages, compared to a conventional station,
the biological process treatment by aerated lagoons depends
essentially on several climatic factors, and the no control of
these treatment factors and their variations over time makes
the quality of treatment variable depending on the season.
This is observed at the wastewater treatment plant (WWTP)
of the city of Oujda, object of our study, the objective of
which is to verify the treatment performance from the
diagnosis of WWTP. To do this, we diagnosed the operation
of the different steps of treatment during a year of
exploitation 2020 by determining the physico-chemical,
bacteriological and parasitological characteristics of the
treated wastewater, throughout their treatment process, in
comparison with the Moroccan standards of direct liquid
discharge into the natural environment, or to have the
possibility of reusing them in irrigation. Data analysis
showed, that the efficiency of the combined system reached
respectively 79%, 85% and 84% of SM, COD and BOD
with pollutant loads at beginning of treatment step of
13,306.45 Kg/d of suspended solids, 32,407.39 kg/d of
COD and 20,752.29 kg/d of BOD and pollutant loads at the
last treatment step of 3,379.80 kg/d of SM, 4,949.08 kg /d
of COD and 3,261.93 Kg/d of BOD. The bacteriological
analysis shows faecal pollution of human origin, which is of
the average order of 3.2.107 at the beginning of the
treatment step and 4.4.102 at the final treatment step.

Keywords: Wastewater treatment, Aerated lagoon, Reuse.
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Abstract

Mild steel has been widely used in many industrial
processes because of its distinctive characteristics.
However, they can inevitably be corroded due to the
harsh environment around them. Recently, the use of
organic corrosion inhibitors is the most effective and
economical approach of all anti-corrosion methods.
The corrosion inhibition performance of the three
organic compounds derived from quinazoline, namely
Q-Cl, Q-NOz and Q N(CHpa)2, for mild steel in 1.0 M
HCI solution were investigated by different analysis
namely potentiodynamic polarization, electrochemical
impedance spectroscopy (EIS), scanning electron
microscopy (SEM) in order to have a precise indication
of the reactivity. The data obtained from the EIS
studies were analyzed by fitting the inhibition process
using an appropriate equivalent circuit model.

The results of the electrochemical methods showed
that the studied molecules conferred high resistance.
Thermodynamic and Kkinetic parameters were
calculated and discussed. The adsorption of the
inhibitor molecules on the mild steel surface was found
to be chemisorption. The adsorption of the tested
quinazoline derivatives on the mild steel surface
follows the Langmuir adsorption model.
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Abstract

In most irrigated areas, excessive water and nitrogen fertilizer
inputs for crops are suspected in diffuse agricultural pollution of
groundwater. This pollution is often amplified by the short time
to transfer water-soluble molecules in vadose zone, and soil
organic nitrogen abundance (litter and organic amendments).
Thus, the levels of the nitric groundwater pollution of these plains
are beginning to become increasingly critical. In these soils,
nitrates leached at a speed equal to that of water. They can be
delayed by the root uptake, microbial immobilization or
transformation. Root uptake is limited to the root zone.
Microbiological activity decreases with depth. As a result, the
transfer times of nitrates to the aquifers are relatively short.
Studies performed in the Triffa aquifer (Berkane, eastern
Morocco) are unanimous on the degradation of water quality
linked to agricultural intensification. To understand the nitrate
pollution, research study was performed to evaluate the impact of
the land use (citrus orchard), soil occupation (weeds) and
irrigation type (flood or drip) on the transfer of nitrogen in the soil
profile of five pilot citrus farms in the Triffa plain. Composite soil
samples were taken from these different farms, at different
horizons and locations (inter-row, under drippers and under tree),
then analyzed to assess spatial and seasonal variation (winter and
summer) of total soil nitrogen, soil organic nitrogen, nitrate and
ammonium concentrations and their transfer into the soil profiles.
Results showed that, independently of irrigation type, soil nitrate
concentrations increase in depth under inter-row weeded sites.
However, independently of irrigation type, weed management and
during the wet season, soil ammonium concentration increases in
depth. These results confirm the importance of the plant cover to
protect soil, prevent the groundwater from nitric pollution, and
suspect poor management of weed in this issue.
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Abstract s
The corrosion behavior of three copper-zinc alloys in 4 a

25°C)
30°C

contact with drinking water at different temperatures - 3
has been studied. The experimental results of the .

exposure tests that were made revealed that the alloys
reacted differently under the same experimental
conditions. In order to study the effects of temperature
on the degradation of Copper-Zinc alloys from 05°C
and up to 45°C with jumps of 05°C, an integral study
of electrochemical analyzes was made. Zr (Koom?)
The alloys were characterized by X-ray diffraction. 41

1,2

The results show that the corrosion potential has 1ol \

higher values for lead-free brass CuzZn20Si3 081
compared to simple brass Cu60Zn40 and lead-rich
brass CuzZn36Pb2As. These electrochemical
polarization tests also showed that the CuZn36Pb2As

Binary Brass s
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alloy tends to resist very low temperatures in a 02
remarkable way. 047
. - . -0,6
The degradation was approved by increasing the T s e e
temperature for all three samples, further decreasing 1000/T (K)

it towards very low temperatures. The thermodynamic
measurements confirmed these results, but only from
25°C. The ICP results gave a general idea about the
most leached metals in the electrolyte.
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Abstract Figure Location of sampling stations
In Morocco, as in many other countries in the world,
superficial waters are threatened by multiple il
problems, mainly the strong anthropogenic pressures | <4
caused by agricultural activities also by industrial as
well as domestic activities.

The pollution of superficial waters is a major problem
which influences the supply of groundwater it affects
also the conservation of biodiversity. S5 NE %\
Thus, this study aims to evaluate the quality and the 2 S‘ "4,,‘;\
state of the organic pollution of waters of the - o U o
Khoumane river(oued khoumane), hence, this
monitoring of the quality of waters of the Khoumane )
river, based on the index of water quality (IQE) and

the index of organic pollution (IPO). Monthly

samples were taken at six stations along the

Khoumane river from upstream to downstream.

The results acquired in this study showed that waters

of the khoumane river present organic pollution with

the exception of the S1 station. These results exceed

Moroccan standards for the quality of superficial

water intended for irrigation.
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Abstract

The growth of the industrial sector, combined with the
massive degradation of natural water sources, is reducing
the availability of drinking water and causing numerous
risks to human and animal health. The textile industry,
leather tanning, dyes, and pharmaceuticals, among others,
generate a large amount of effluent that is discharged
directly into the environment, posing a serious human
health problem. The removal of these pollutants presents a
serious challenge for researchers, who must employ an
efficient, cost-effective, and eco-friendly process.
Photocatalysis appears to be the best solution for purifying
polluted water. The present work aims to synthesize a new
composite based on sand and natural sugar with a simple
method for photocatalysis application. The obtained
photocatalysts were characterized by different techniques,
including X-ray diffraction (XRD), scanning electron
microscopy (SEM), Fourier transform infrared (FTIR), and
Ultra-violet Visible (UV-Vis). The photocatalytic
performances of the synthesized samples were studied for
the degradation of methylene blue (MB) dye as a model
pollutant under visible light irradiation. Natural sand, the
prepared graphite, and sand-graphite composite samples
were used as photocatalysts for the degradation of
methylene blue (MB) dye in agueous solution.

The effects of different experimental parameters on the
adsorption capacity and degradation of methylene blue
(MB) dye were investigated, such as pH, photocatalyst
weight, and contact time. Furthermore, the MB
concentration, time irradiation, and temperature were
fixed for all experiment tests: 10mg/L, 60 min, and 20-
25°C, respectively. The optimized conditions for best
adsorption were determined as follows: pH = 9,
photocatalyst mass = 2.4 g/l for graphite sand
composite, and pH = 12, photocatalyst mass = 0.2 g/I.
According to the results, the sand-graphite composite
showed the best photocatalytic performance with a
removal efficiency of 87.12% degradation of
methylene blue (MB) dye compared to graphite and
sand with a rate of 70.52% and 38.13%, respectively.
These results indicate that the combination of sand and
graphite particles enhanced the photocatalytic
performance and adsorption capacity of the composite.
According to this, the synthesized sand-graphite
photocatalyst can be used as an alternative material for
the degradation of dye wastewater under visible light
irradiation.
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Abstract

Besides Corrosion inhibition efficiency, the environment
and its safety are among the essential factors to care about
during fighting against corrosion phenomenon. In fact,
effective and environmentally friendly inhibitors appeared
to be mutually exclusive. Therefore, organic compounds are
the best choice, which their efficiency is decided by the
presence of aromatics and heteroatoms and multiple bonds
in their molecules. Given what has been said, we have
spotlighted pyrazoles as environment friends to figure out
how are their efficiency as corrosion inhibitors and this was
our Piece of work.

In spite of the Big part of researches were worked on
pyrazoles but no one has the opportunity to discover (ZBe2)
and (ZBe3)’s abilities in the electrochemical field. In our
lab work, the ZBe2 and ZBe3 were investigated by using
electrochemical impedance spectroscopy and
potentiodynamic measurements at various concentrations
and temperatures. The results put on view that the prepared
organic compounds manifest high efficiency as corrosion
inhibitors for dissolution prevention of Mild steel in HCI
solution 1M through augmenting concentration, to far
exceed 90 % for both ZBe2 and ZBe3. Investigations show
up that the adsorption mechanism takes place and by
different types, to fix the inhibitors molecules on the MS
surface, which make the MS corrosion process comes to
end. Also for both inhibitors, Adsorption follows the
Langmuir adsorption isotherm. Tafel curves suggest that
both inhibitors act as mixed-type. The formation of
protective layers of inhibitors on MS surface was confirmed
by the outcomes of MEB surface characterization. The
composition of adsorbed layers on the MS surface was
proved by EDX analysis.
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Corrosion-abrasion of stainless steel in phosphoric acid using acoustic emission
technique
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b Figure: Evolution of corrosion potential and acoustic
Abstract activity of the stainless steel in polluted phosphoric acid with

While wet process production of phosphoric acid, the —21d withoutabrasion.
presence of solid and chemical impurities leads to materials’

wear through corrosion- abrasion phenomenon. The 150 |- 0 potentil 0.8

—+— acoustic acitivity

interactions of corrosion and abrasion when acting e areeien
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simultaneously are complicated to interpret and quantify.
They can generate a synergistic effect on the material loss
and the degradation of the materials.
Stainless steels are widely used in the phosphoric acid
industry, because of their good properties. The
spontaneously formed oxide film on the surface, present a
barrier protective layer, this layer has an important
mechanical and electrochemical resistance. This study is
dedicated to the evaluation of the effect of abrasion on the
electrochemical behaviour and the acoustic emission
activity of stainless steel in polluted phosphoric acid
without and with the presence of abrasives grit SiC. For this
purpose, time analysis of both corrosion potential and the
acoustic emission energy is performed. Also, the
electrochemical impedance spectroscopy, then a surface
characterization based on MEB-EDX are applied. 1. Ferrer, F., Idrissi, H., Mazille, H., Fleischmann, P., & Labeeuw, P.
The experimental results confirm that the phosphoric acid Wear, 231(1). (1999) 108-115.
and the solid particles' jet impingement enhances the total 2 Maher, . raola-Auredul, H. Ben Youcef, B. Rhouta, V. Trabadelo
wear of stainless steel. The correlation between corrosion 5 Va;er:;inzs?én;;(lw T).deMigueI ML Lasanta. 6. GarciaMart
otential and acoustic emission demonstrates that the e e L N " ' '
gcoustic emission technique is useful for quantifying and P2 Perez, Sol. Eneray Mater. SOI'_Ce”S' 191 (2019) 157163,
predicting the damage in corrosion-abrasion conditions. 4 S;fffggr A, Faucheu J, Ben Bachir A, et al. Br Corros J 23: (1988)
The electrochemical impedance spectroscopy proves that '
the corrosion resistance is lower with the presence of
abrasion. The surface characterization fulfilled this study
and shows that abrasion overthrows the corrosion resistance
properties of the alloy.
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Abstract

The present work concerns the implementation of an Figure:

environmental management system in a company that e deteremination of
specializes in wood and aluminum carpentry in Eastern '?53:::5?%333 xﬁﬁ?“iﬁ‘?
Morocco in the city of Oujda. The implementation of this T — e
system was based on the ISO 14001:2015 standard Environmental i
(environmental management). Therefore, the chosen aomiinied mepecis R
approach was the PDCA approach: plan, do, check, act. The i
implementation of action plans established from the analysis Environmental ssespranis oy ives

Objectives environmental
analysis

of the environmental aspects of the company's activities
allowed for the decrease of environmental hazards within the
company, such as fire risk, as well as the decrease in energy
consumption, such as electricity consumption, which

The action plan

= determines the tasks
Environmental e s e ey

Action plan the resources to be
mobilized

The elimination or

decreased by 8% in three months. In addition, the realization s St
e

of action plans led to a more efficient waste management, in

particular by waste sorting and the increase of recycling of Performance SRR

evaluation and determine and

improvement implement
corrective actions

wood and aluminum scraps.
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Effect of salinity on Strawberry plant growth and their tolerance to water
deficiency after inoculation with a composite arbuscular mycorrhizal inoculum
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Abstract

This study was conducted under greenhouse conditions
to determine the effects of salinity on strawberry plants
and the effects and their tolerance to water deficiency
after their inoculation with a composite arbuscular
mycorrhizal inoculum. Three level of salinity were
used and the parameters measured were:
mycorrhization status, roots diameter, roots length,
salinity index, visual score and the relative water
content. The results showed that the salinity affects
negatively plants growth and fruiting. The index, at the
level of 50% of salinity, was highly correlated to the
roots diameter and the RWC. Visual score, for the three
salt treatments, were dependent to the mycorrhization
status (yes/no), the roots diameter, the roots length and
the RWC. For the three salt treatments, the RWC was
dependent to the index of salinity, the roots length and
the mycorrhization status (yes/no). Our study suggests
a positive effect of inoculation by mycorrhizas on
strawberry plants tolerance under salt stress.
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Abstract

Many industries such as textile and printing use dyes
and pigments and thus produce highly colored waste
effluents. Disposal of these wastes into waters causes
environmental problems. Various methods for dye and
color removal, such as aerobic and anaerobic microbial
degradation, coagulation and chemical oxidation,
membrane separation process, electrochemical,
filtration, softening and reverse osmosis have been
proposed from time to time. However, all of the
methods suffered from one or another limitation and
none of the processes described above were successful
in removing color from waste water completely.
Adsorption is the simplest process for dye removal.
Among the adsorbents there is natural zeolite, this
material will be used as a low-cost adsorbent, an
abundant resource, and present a high cation exchange
capacity.

The objective of this work was to study the interaction
results between the natural adsorbent and methylene
violet in aqueous solutions. The kinetic, equilibrium
isotherm and thermodynamics on adsorption
phenomenon will be presented and discussed.
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Experimental and theoretical investigations of marine yeasts adhesion and its
impact on the physico-chemical properties of sea-immersed AlSI 304 and 316
stainless steels.
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Figure: Electro micrographs of Candida tropicalis BR
Abstract adhered onto 304 stainless steel, visualized by ESEM.

Biofilms can affect different environments including the marine
one leading to serious damages. Furthermore, the biofilm is
multistage process that begins by microbial adhesion which is
affected by many physico-chemical properties. Therefore, the
understanding of interactions between marine microorganisms
and sea-immersed materials is mandatory before looking for
methods to palliate the biofilm. Thus, in this study, we
investigated in one hand the adhesion potential of marine yeasts
isolated from seawater in the port of Chmadla, Morocco, to sea-
immersed 304 and 316 stainless steels using thermodynamic
approach and the Environmental Scanning Electron Microscopy
(ESEM) and in the other hand, the effect of adhesion of the
combination of the isolated strains on physicochemical
characteristics of stainless steel surfaces. The molecular
identification indicated that the strains were Candida tropicalis
BR and Candida tropicalis H195A. The obtained results also
showed that both yeast cells have a hydrophilic character with
AGiwi= 23.34 mJ m? for Candida tropicalis BR and with AGiwi=
27.71mJ m? for Candida tropicalis H195A, strong electron

donating (y) and weakly electron accepting (y*). For substrates References

surfaces, we found that both sea-immersed stainless steel types 1. Brostow W., Gongalez V., Perez J.M., Shipley S.C. J Adhes Sci
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that the physico-chemical properties of the sea-immersed 304 and
316 stainless-steels surfaces changed significantly following the
adhesion of yeasts.
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Study of the influence of microalgae in wastewater treatment
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Abstract

Wastewater treatment is one of the main environmental
concerns in the world. This water loaded with
biodegradable organic matter, inorganic and organic
chemicals, toxic substances, and pathogenic micro-
organisms, makes it difficult to choose the treatment
process. The choices of economical and effective
processes are the concern of many researchers. The use
of natural treatment methods has proven its
effectiveness in the treatment of industrial wastewater.
In this context, our study focused on the evaluation of
the performance of microalgae in the treatment of
wastewater from oil refineries. We monitored the
following physicochemical parameters: Suspended
solids (SS), conductivity, pH, Chemical Oxygen
Demand (COD), Biochemical Oxygen Demand (BOD)
and phosphorus and nitrogen content.
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At the end of this study, we found that the rate of
suspended solids is reduced in a significant way,
the microalgae have shown themselves to be
effective in the elimination of nitrogen and
phosphorus because of their ability to absorb
nutrients and convert them into biomass. COD and
BODS5 are reduced by up to 80%, in accordance
with the requirements of the standards in force.
We observed that the pH value went from a value
of 5 to a value between 7 and 8.

The results obtained are very significant and show
that the natural technology of water treatment by
microalgae is very effective and it is also part of
the processes of green chemistry for sustainable
development.

/Y
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recovery and sustainable development.
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Abstract

Persuing the repeated use of the studied materials in
dosimetric practices in the domain of hadrontherapy,
we

came up to calculate the water equivalent ratio of only
three dosimetric materials (polyethylene (PE),
polymethyl methacrylate (PMMA) and lead). Then, we
made the

remark that the closest and farthest WER values are
0.982 and 0.510 respectively, were obtained for

the PMMA and the lead. The calculated WER values
were compared with the values from MCNPX code,
and those from the previous analytical methods (NM,
BK, BB,

EBB). Good agreement was obtained between the
results of the MC codes and the previous analytical
methods. The largest discrepancy of 7.6% and 1.37%
were observed between the two MC codes for

PMMA at 100 MeV/n, and between Fluka and the
analytical method (BB) for Lead at 291.67 MeV/n,
respectively. Among the materials, PMMA showed the
closest average WER of 0.982 for carbon ion

energy ranging 100 to 300 MeV/n.
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Abstract

Fluoride plays an essential role in preventing cavities
when consumed in small amounts. However,
continuous excessive fluoride ingestion could cause
significant adverse health effects in humans, ranging
from mild dental fluorosis to debilitating skeletal
fluorosis, depending on the level and period of
exposure to fluorides. In rural areas, the source of
fluoride in well water could be due to natural,
industrial, or anthropogenic contamination. The
purpose of our work was to assess the degree of
contamination of groundwater by fluorides from
different regions in Morocco located in agricultural
campaigns, where the only source of consumable water
is well water. A total of 40 well water samples were
collected from 7 rural Moroccan areas. Fluoride level
analyses were performed using a fluoride-specific ion
electrode (HI-4110). The fluoride levels found in the
various well waters of the different regions range from
0.2 mg/l to 6.58 mg/l. Five wells have levels that
exceed the recommended adult standards, while 28
wells have levels above the recommended standards
for children. These results help warn the public about
the risk of developing dental fluorosis and encourage
them to change the sources of water consumption from
the well waters with high fluoride content.
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Nitrite levels in well water from different rural areas in Morocco
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Abstract

Nitrites are an intermediate product involved in the
oxidation and reduction reactions of the nitrogen cycle.
They are considered toxic and are only found in minimal
concentrations in well water. Agricultural (manure, use of
nitrogen fertilizers...) and industrial activities, discharges
from wastewater treatment plants, urban waste and human
and animal excreta are the main parameters that lead to the
increase in concentration and contamination by nitrites in
well waters. The objective of this study was to determine
and evaluate the level of contamination of well water in
different rural areas in Morocco and to show the potential
impact of this contamination on the health of the population.
This is a prospective study carried out on 53 samples
collected in 10 rural areas in Morocco. The physico-
chemical analyses showed that out of the 53 samples, 25
exceeded the Moroccan standards (N.M. 03.7.001) of 0.1
mg/l at the exit of water treatment facilities and 9 samples
exceeded the international standards of 0.2 mg/l set by the
WHO. The consumption of this water contaminated by
nitrites can have, in the long term, a harmful effect on health
and mainly by the appearance of methemoglobinemia.
These results show the seriousness of the problem and the
need to implement concrete sanitary measures to correct it
in order to ensure the protection of the health of the
population living in rural areas.
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Use of house sparrows in the bio-monitoring of atmospheric pollution by
metallic trace elements in the city of Meknes
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Abstract Figure: Organotropism of the 3 elements (Cadmium; Zinc;

Atmospheric contamination by MTEs has a lasting -9
impact on the various compartments of the
environment (air; soil; water) and the health of living
beings; In this context, our work aims to assess the air
quality in areas classified according to their activities
in the city of Meknes through a biomonitoring
approach by house sparrows: (bioindication. )

With the analysis of the different organs of birds, we
will be able to identify the main sources of pollution
by ETM in the city of Meknes and the tissue
distribution of these elements.

All of these results will be invested in order to present
the degree of atmospheric pollution in the form of a
map of contamination by lead, cadmium and zinc in the
different study areas of the city of Meknes, this during
a work period from January 2022 to December 2022.

Pourmons
2%

Keywords: bio-indicators, ETM (Zn; Pb Cd),
accumulation, atmospheric pollution, target organs;
vulnerability map; distribution diagram.
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Corrosion inhibition of carbon steel in hydrochloric acidic solution 1M by
Irbersartan
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Figure: Structure of the inhibitor IRBERSARTAN
Abstract N—
The inhibition efficiency of IRBERSARTAN on O\\ N/\ \\N
carbon steel in a 1M HCI medium is evaluated by N O
analysis of the potentiodynamic polarization curves O(N:
and by electrochemical impedance measurements
(EIS). The organic compound acts as an effective
inhibitor of carbon steel corrosion in an acidic medium.

The effect of the inhibitor concentration and the

. o ) Recent Publicati
electrode immersion time, as well as the solution ccentPublications
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The ana|y5is of po|arization curves h|gh||ght5 the 4.  Elkhotfi Y., Forsal I., Rakib E. M. and Mernari B., D.Pharm Chem,

] e 8(15)(2016)160-170
mixed nature of the inhibitor used. The study showed

that this inhibitor acts by adsorption on the metal
surface. The thermodynamic and activation parameters
revealed adsorption of IRBERSARTAN onto carbon
steel surface as endothermic and the adsorption was
conformed to Langmuir model, and involved both
physical and chemical mechanisms.
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Inhibiting effect of cedar tar on corrosion on E24 in 1M HCL
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Abstract

The purpose of this study was to determine the effectiveness of
cedar tar as a corrosion inhibitor for E24 steel in 1M HCL
Medium solution using a variety of methodologies, including
stationary electrochemical and electrochemical impedance
spectroscopy (EIS). The results of stationary electrochemical
shows that Cedar Tar controls both cathodic and anodic reactions.
The inhibition efficiency reaches 93.09 % at a concentration of
1.5¢/1 of the inhibitor tasted. These findings are confirmed by
electrochemical impedance spectroscopy, which shows that a rise
in concentration is accompanied by an increase in inhibitory
efficiency due to the formation of a resistant layer. The adsorption
of the inhibitor on the E24 Steel surface follows the Langmuir
adsorption model. Furthermore, cedar adsorption is of mixed

nature; a synonym for physical-chemical adsorption.
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Cedar tar drop
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Study of the adsorption of phenolic compounds of olive oil mill wastewater by
clay extracted from Mohamed Ben Abdelkarim El Khattabi dam in Al-

Hoceima (Morocco)
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! Department of Chemistry, University lbn Tofail, Faculty of Sciences, Kenitra, Morocco.
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Abstract

The liquid waste from the olive industry is characterized by a
high load of organic matter, very high acidity, and many
phenolic compounds, very important. The main of this work is
to valorize the sediments of Mohamed Ben Abdelkarim El
Khattabi dam as an adsorbent to absorb phenolic compounds.
The work is composed of two essential parts, the first concerns
the characterization of our clay, and the second is devoted to the
kinetic study of adsorption.

The results show that our sample allows the removal of 63% of
phenolic compounds and 71% of COD, and after thermal
activation, our clay increases the removal rate by 14%
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Evaluation of heavy metal concentrations in commercial marine fishes caught
in the Mediterranean coast of Morocco and their associated health risks to
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Abstract

The purpose of our study is to evaluate the health risk
assessment of some heavy metals attributed to
consumption of common edible fish species available
for consumers. Concentrations of Cd, Pb, Cu, Fe, Zn,
Ni and Cr were determined in muscles, gills and livers,
of seven common edible fish species, namely (Octopus
Vulgaris Cuvier, on 1797, Sardina Pilchardus,
Trachurus Trachurus, Palaemon Serratus, Sparus
aurata, Dicentrarchus labrax and Solea Vulgaris)
caught in the Mediterranean coast of Morocco, landed
in the port of Nador during the autumn and spring of
the year 2018.Concentrations of heavy metals were
determined by inductively coupled plasma- atomic
emission spectroscopy (ICP-AES) and expressed as
mg/kg of wet tissue. The data obtained in the present
work were compared well with the counterpart data
reported internationally. The estimated values of all
metals in muscles of fish in this study were below the
permissible limits. Generally, risk values for the
measured metals do not pose unacceptable risks at
mean ingestion rate for muscles. It can be concluded
that the investigated metals in edible parts of the
examined species have no health problems for
consumers.

Recent Publications

1.  Evaluation of heavy metal concentrations in seven commercial marine
fishes caught in the Mediterranean coast of Morocco and their
associated health risks to consumers. S. Karim, A. Aouniti, M. Taleb,
F. El hajjaji, C. Belbachir, I. Rahhou, M. Achmit, B. Hammouti.
Journal of Environment and Biotechnology Research, Vol. 8, No.1,
Pages 1-13, 2019.

2. 2. Study of the Influence of the Operating Parameters on the Fractions
in HOCI and OCI- During the Disinfection Phase. M Achmit , M
Machkor , M Nawdali, G Sbai, S Karim, A Aounitil and M Loukili.
Journal of Chemical and Pharmaceutical Research, 2018, 10(4): 122-
127

3. Contamination by heavy metals of fishery products in Morocco S.
Karim, A. Aouniti, C. Belbachir and I. Rahhou. Arabian Journal of
Chemical and Environmental Research ,04 (2017) 01-17

Biography

Mohamed first. Oujda .

Author has her expertise in environmental pollution, environmental chemistry and environmental
toxicology, Her focus is based on the study of metal pollution in fishery products and seawater in order
to preserve the environment and human health. She was warded her PhD in 2018 from the University of

E-mail: samah.karim16@yahoo.fr

ICMES 2022

114



The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

Removal of cationic dye from aqueous solutions by natural clay from Morocco

M. Loutfi'*, R. Mariouch?, M. Belfaquir®, M. S. ElYoubit

!l aboratory of Organic Chemistry, Catalysis and Environment, Department of Chemistry, Faculty of Sciences, lbn Tofail University, B.P. 133,

Kénitra, Morocco

2Laboratory of Materials Physics and Subatomics, Department of Physics, Faculty of Sciences, Ibn Tofail University, B.P. 133, Kénitra, Morocco
3Laboratory of Advanced Materials and Process Engineering, Department of Chemistry, Faculty of Sciences, Ibn Tofail University, B.P. 133, Kénitra,

Morocco

Abstract

The aim of this work was the removal of the cationic dye
(methylene blue (MB) chosen as the pollutant model) from
wastewater by natural clay was carried out. Parameters
influencing Methylene Blue adsorption such as adsorbent dose
(0.5-5 g/L), initial dye concentration (20-120 mg/L), contact time
(5-120 min), temperature (25-40 °C), and solution pH (2-10)
were investigated. The results obtained showed that the adsorption
of MB on the clay strongly depends on the initial dye
concentration, the temperature, and the pH of the solution. The
pseudo-second order model and the intraparticle diffusion model
were applicable to describe the adsorption of MB on the
adsorbent. Langmuir and Freundlich isotherms were used to
determine the adsorption mechanism. According to the results, the
kinetic study indicated that the adsorption of MB on clay was well
suited to pseudo-second-order Kinetics with a correlation
coefficient R? =1), the initial dye concentration. The Langmuir
model better described the adsorption of MB with a maximum
adsorption capacity of 230.03 mg/g. The thermodynamic study
suggested that the adsorption of the cationic dye is physisorption,
spontaneous and endothermic. Desorption and regeneration
studies have shown that the investigated medium can potentially
be used for the removal of cationic dye from wastewater.
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Correlation between study Experimental and theoretical of two triazole
molecules as a new effective corrosion inhibitor for mild steel in acid medium
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Abstract

Electrochemical measurements as well as the weight loss method
were investigated to determine the mechanism and performance
of inhibition of (Z) -4 - ((2-bromobenzylidene) amino) -5-methyI-
2-4-dihydro -3H-1,2,4-triazole-3-thione (2i) and (2) -4 - ((3-
bromobenzylidene) amino) -5-methyl-2-4-dihydro-3H-1,2,4 -
triazole-3-thione (21) for the corrosion of mild steel in 1.0 M HCI.
the outcomes show that the two triazole derivatives act as good
inhibitors, and the efficiency of the inhibition follows the order
(2i)> (21). Both derivatives are mixed inhibitors and adsorb on
the metal surface according to the Langmuir model. An optical
microscopy study points out an improved morphology of the
surface of mild steel in the presence of the inhibitor studied. The
inhibition mechanism was explored by the potential of the zero
charge (Epzc) at the solution / metal interface. Dynamic
simulation indicates the possibility of progressive substitution of
water molecules on the surface of the iron surface.
Thermodynamic and kinetic parameters were calculated and
discussed. The quantum chemical parameters are calculated using
the GAUSSIANO9W suite. a good correlation between theoretical
and experimental results has been shown.

Figure:
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A bedload transport in shallow water model applied for sediment transport in

open channel flows
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Abstract

This paper presents the numerical approximation of
bedload sediment transport due to shallow layer flows.
The hydrodynamical component is modeled by a 2D
shallow water system and the morphodynamical
component by a solid transport discharge formula that
depends on the hydrodynamical variables. The coupled
system can be written as a non-conservative hyperbolic
system. To discretize it, first we consider a Non-
Homogeneous Riemann Solver scheme as well as a
variant based on the use of flux limiters. In order to
develop second-order scheme, we use a MUSCL
method incorporating slope limiters in the spatial
approximation and a two-step Runge-Kutta method for
time integration. The comparison between results
based on the proposed scheme and analytical results
shows good agreement.

Fig. 1. Transport of parabolic sediment layer: Bed and
initial conditions.
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Fig. 2. Sediment evolution in an L-shaped channel:
Evolution of the bed (left) as well as the velocity field (right).
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Theoretical and experimental study of the corrosion inhibition of mild steel in
1.0 M HCI by new quinoxaline derivatives
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Abstract Figure:

Two new quinoxaline derivatives, namely 2-(2,3-dioxo-3,4-
dihydroquinoxalin-1(2H)-yl) acetohydrazide (QL-H) and 2-(7-
methyl-2 ,3-dioxo-3,4-dihydroquinoxalin-1(2H)-yl)
acetohydrazide (QL-CH3) were prepared and characterized by  Recent Publications
proton and carbon NMR spectroscopy (*H NMR and 3C NMR).
Thus, these compounds were examined for corrosion inhibition
of mild steel in 1.0 M HCI solution by using electrochemical
methods, SEM/EDX analysis, UV-visible spectroscopy, AFM
analysis coupled with theoretical studies. The potentiodynamic
polarization curves showed that these products act as a cathodic-
type inhibitor. So, EIS diagrams reported that the charge transfers
resistance value increases from 67.96 Q cm? to 809.06 Q cm? and
751.60 © cm? at 10 ° M of QL-CHs or QL-H, respectively.
Moreover, it is found that the adsorption of two compounds on
the mild steel surface obeys to the Langmuir isothermal
adsorption. In addition, the effect of temperature on the inhibition
efficiency of QL-CHsand QL-H was studied and indicated that
these products take their performance at high temperature. The
SEM/EDX and UV- visible analyses of the mild steel surface and
the solution indicated the formation of a protective layer on the
metal surface and an inhibitor complex in solution, respectively.
These finding were confirmed by AFM analysis. Finally, to
understand the adsorption properties of the studied quinoxaline
derivatives, density functional theory (DFT) calculations and
molecular dynamics (MD) simulation were performed. These
theoretical studies indicated that the anti-corrosion performances
of the tested molecules follow the trend: QL-CHs3; > QL-H;
confirming the trend obtained experimentally.

Keywords: Corrosion inhibition; Mild steel; 1.0 M HCI
solution. Electrochemical measurements; SEM/EDX analysis;
UV- visible ; AFM analysis ; Theoretical studies.
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Investigation of brass corrosion inhibition in 200 ppm NaCl solution by new
diacetate derivative: experimental study, spectroscopy analysis and theoretical
approach

H. Hailou2, M. Ait Himi?3, S. Taghzouti 2, M. Dahbi?, C. Hajjaj?, R. Touir'#, H. El Kafssaoui*, M. Ebn

Touhamitl

(1) Laboratoire Matériaux Avancés et Génie des Procédés, Faculté des Sciences, université 1bn Tofail, Kénitra

(2) Materials Science and Nano-engineering, Mohammed VI Polytechnic University (UM6P), Lot 660 Hay Moulay Rachid, Ben Guerir, Morocco
(3)Laboratoire Interface Materiaux Environnement, Faculte des sciences Ain Chock, Universite Hassan Il, Casablanca, Morocco

(4)Regional Center of Education and Training Professions (CRMEF), 23 Street AbdelAziz Boutaleb, 17 Mimousa, Kenitra, Morocco.

Figure:
Abstract
The effect of (pyridin-2-ylmethylene) bis (4,1-phenylene) o = e blanc
diacetate (PMPD) on brass corrosion in 200 ppm NaCl medium o0k : = 105BDP
was investigated by electrochemical measurements, scanning | * + 510-5BDP
electron microscopy analysis and theoretical studies. The S0k = i ;%‘_EEF’DP

obtained I-E curves showed that this compound acts as a mixed

type inhibitor. 40K
Furthermore, the EIS indicated that the inhibitory efficiency of S
PMPD depends on its concentration, and reaches approximately i
a maximum value of 90 % at 5x10 -4 M of PMPD. In addition, N

the effect of temperature solution on the PMPD performance was 2

investigated, and the obtained thermodynamic activation
parameters showed that the adsorption of PMPD on the brass
surface is done according to a chemical adsorption. On the other .
hand, the SEM/EDX analysis of the brass surface confirms the 0 Aok 206 3k a0k Sk ek 7ok
formation of a protective layer like as obtained by EIS ' Z_(Qcm)
measurements. Finally, the DFT calculations and MD simulation
studies confirm the strong interaction between PMPD molecules
and the brass surface. Recent Publications
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Abstract

The plurality of alloys available in the industries allows
obtaining materials adapted for each field. The
competitive cost of steel is very attractive for its use, to
the detriment of other metals or stainless steel. On the
other hand, mild steel is an alloy that is more susceptible
to corrosion. It therefore frequently happens that steel
installations suffer losses of their initial mechanical
properties. Thus, to minimize this problem, many
inhibitors are used. Inorganic inhibitors are generally
crystalline compounds such as chromates, vanadates,
molybdates, or phosphates, which form positively and
negatively charged ions [1-4].

Our work consists in studying the action of three
inorganic inhibitors, of the family of bismuth vanado-
phosphates, on the corrosion of mild steel in 1.0 M HCI
medium through electrochemical measurements. The
effect of inhibitor concentration and the temperature was
studied. The results of this study confirm the
effectiveness of these three inhibitor products in
providing corrosion protection due to their adsorption
quality.
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Abstract

In this study, two low-cost photovoltaic (PV) data acquisition circuits are
conceived for PV panel characterization. The first designed circuit is
based on classical current and voltage sensors. However, the second new
proposed prototype uses only simple and low-cost electrical components.
A typical T9C-M20-36 photovoltaic panel has been chosen for
experimental  tests and simulation in  Proteus Isis and
MATLAB/Simulink software. This PV panel provided, under standard
test conditions (STC) (1000 W/m? and 25 °C), a maximum power of 20
W at an optimal current of 1.2 A and an optimal voltage of 18 V.

As can be seen in figure 1, simulation results, at STC, under Proteus Isis
show a significant shift between current-voltage (V) curves obtained
using the two proposed circuits. It should be noted that I(V) resulting
from the new proposed circuit agree very well with the reproduced (V)
curve simulated in MATLAB/Simulink using the three remarkable
points (TRP) provided from PV panel datasheet at STC [1].

After simulation under Proteus Isis software, the proposed data
acquisition circuits were implemented with low-cost Arduino UNO
Board. Using a data acquisition interface, users can check in real time
the evolution of recorded data such as irradiation level, PV panel
temperature, voltage, current and power.

In this work, experimental tests are conducted under 800 W/m2 and 45°C
as shown in figure 2. The main results show that the new proposed
prototype perform well than the classical circuit of data acquisition.

A validation of the new proposed circuit is performed by translation [2]
of current-voltage curves from (800 W/m2 and 45 °C) to STC as
presented in figure 2. Comparison of the translated I(V) curves and the
current-voltage characteristics, reproduced accurately by simulation in
MATLAB/Simulink environment by taking account of TRP at STC,
illustrates a good agreement for the first prototype.

The new realized prototype is easy to implement, low in cost, saves times
and reduces human effort in measuring current-voltage characteristics.
Moreover, the new developed prototype could be extended by integrating
fault detection and diagnostic algorithms.
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Figure: 1. Current-Voltage 1(V) curves simulated under
Proteus ISIS and MATLAB/Simulink at STC.
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Abstract Figure: 1. Specific capacity & coulombic efficiency versus

NaSICON-type structure phosphates were  widely cycle number of LVFP at C/2 current rate

investigated as cathode and anode candidates for high energy
density lithium-ion batteries. LizV2(POas)s reported with the
highest theoretical capacity of 197 mAh g~!. However, the
material suffers from sluggish kinetics upon the extraction of
the third Li* ion due the low electronic conductivity of
V2(POg4); framework. Therefore, the substitution of
vanadium with eco-friendly and cheap iron was targeted for
this work. Novel NaSICON-type structure phosphate LizV2-
xFex(PO4)s (LVFP) was synthesized using one step reaction
via sol-gel route. The electrochemical properties of the -
obtained material were enhanced by the optimization of the
electrolyte and the voltage range. As shown in Fig. 1, this . : : . : :
material delivers a reversible capacity of 150 mAh g with ! " = “ o % o

99% coulombic efficiency after 55 cycles. Furthermore, this sy

material was studied using %’Fe Mossbauer spectroscopy, X-

ray absorption spectroscopy and magnetic measurements. Recent Publications
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Abstract

Perovskite solar cells recently gained a lot of attention
due to their high absorption coefficient, high mobility
of charge carriers, a length of high carrier diffusion and
high yield. HTMs are an important active material in
PSC, responsible for efficiently extracting holes at the
perovskite / HTM interface and preventing unwanted
charge transfer processes resulting in improved device
performance. Computational calculations are carried
out to design new thiophene derivatives as HTMs.
Ground state structural geometries, Frontier molecular
orbitals, excitation energies, oscillator strengths,
reorganization energies, and free energies in
dichloromethane solvent were computed. The results
point out that all under probe molecules are
preferential candidates for HTMs in perovskite solar
cells because of their excellent HOMO delocalization,
lower hole reorganization energies, and high light
harvesting efficiency.
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Abstract

Despite the numerous advantages introduced by renewable
energy technologies to the global energy market, fossil fuels
still hold the major share. Due to their greater reliability,
many countries, for instance the Kingdom of Morocco, still
depend heavily on fossil fuels. In fact, conventional energy
sources account for more than 80% of the Moroccan energy
mix. However, energy security is one of the main issues that
Morocco is facing. One of the major challenges the country
is facing is not having complete control over external
factors influencing the consumption and production of
fossil fuels. Therefore, its energy security could be
described as susceptible to instability. For this purpose, it is
important for Morocco to assess future perspectives related
to energy security while relating them to the framework of
the Nationally Determined Contributions (NDCs). This
paper deploys Morocco’s historical data (from 1973 to
2019) by identifying 20 parameters influencing energy
consumption and production of both oil and natural gas.
Following the collection of data, these parameters were
divided into five main categories: Energy consumption by
sector, local socio-economic factors, local energy use,
global energy trends and national trilemma index. Two
forecasting models were developed to predict the energy
consumption and production of oil and natural gas in
Morocco up to 2040. The two used models consist of a
regression analysis via excel and a machine learning model.
Obtained findings are expected to inform policy and
decision makers of the impact that the investigated factors
have on the Moroccan energy sector; leading them to the
development of strategies with the goal of strengthening the
country’s energy stability.

Figure: Energy Consumption and Production of Oil and
Natural Gas in Morocco (1973-2019)
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Abstract

The multilevel inverters are increasingly important for the
conversion of the energies that come from the photovoltaic
(PV) sources. In this article, we improved the control for three-
phase seven-level of packed U-Cell inverter, the latter
considered as a new multilevel converter topology and has the
advantage of very high energy efficiency, and the number of
components reduced but has disadvantages related to the
harmonics injected into the grid causing switching states if the
number of levels increased. In this paper, an improved control
based on the sinusoidal (SPWM), and space vector control
(SVPWM) for the seven-level packed PUC-Cell inverter has
been proposed. The Proportional resonant (PR) controllers are
implemented in the DQ frame to adjust the grid currents in the
synchronous DQ frame and to generate the reference current
and maintain synchronism between the inverter and the grid, a
Phase-locked loop technique (PLL) can be used. This control
is composed of two regulation loops the first allows to regulate
the active and reactive currents injected into the grid and the
second regulate the DC bus voltage. The evaluation of our
results obtained is based on the value of the harmonic distortion
rate obtained (THD<< 5% the international standard). This
control strategy eliminates current harmonics, and improves
the quality of power injected into the grid from the photovoltaic
system under non-linear load conditions (NLL). An analysis
and comparison between the seven-level PUC-cell inverter
structure, and the conventional seven-level cascade inverter
structure is done, and the simulation results in Matlab/
Simulink demonstrate the effectiveness and feasibility of the
proposed control method.

Figure:1. Block diagrams of photovoltaic system inverter
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Figure: Simulation model of three-phase seven-level of
packed U-Cell inverter connected to the grid
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Abstract

Airports are energy-intensive buildings where the bulk of
energy consumption is due to HVAC systems and other
factors, namely: large volume, architecture with large bay
windows, technical installations of wingspan, heat loss, and
passenger movement. This work aims the evaluation of the
energy-saving potential and the improvement of the
occupants' comfort in the terminal of the international
airport of Oujda-Angads, in Morocco. It presents the results
of the detailed energy audit phase. The basis is site visits (20
days in December 2021 and 15 days in February 2022),
occasional temporary measurements, information, and data
received from the National Airports Office. Although
energy is the main subject of the study, some considerations
on water use and consumption are also made. The results
indicate that the HVAC system consumes the largest share
(64%) of the building's overall electricity demand. In
addition, the indoor temperatures are within the acceptable
range of comfort. A significant reduction in monthly energy
consumption is achieved by increasing the HVAC setpoint
temperature from 18 to 21°C; a reduction equal to 18.7% of
the total energy consumption during the hot months. The
results of this study are with high interest for sustainable
solutions to reduce energy consumption and improve the
thermal comfort of passengers inside the terminal.
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Abstract

Geothermal reservoirs refer to any heat stored, naturally, in the
earth's crust; It is considered as resource coming from a natural
complex depending on the geological, geophysical aspect and
territories geochemistry. Although this natural resource remains
distinguished by his characters to be a renewable, ecological,
universal and sustainable mining energy, it stills not, yet,
sufficiently exploitable worldwide. The same finding was brought
up in Moroccan context, despite the presence of some hot
resources and capitalizable scientific research to develop this
potential. Prospecting for underground geothermal resources is an
expensive project that deserves to mobilize scientific and
technical methods in order to overcome this risky impasse. Thus,
Geomatics has been used, drawing on Remote Sensing for geo-
spatial exploration in order to guide prospecting through the
development of geothermal deposits potential maps at very low
and medium depth on Moroccan territories.

Furthermore, we explore smart tools to support short and long-
term decision-making in terms of creating of clean energy mix
and complementary mining energy as well as investment in
energy exploration operations.

And, as an experiment, we chose for this study, areas distributed
mainly in the Moroccan Sahara and the Souss Massa Region,
known, probably, by a potentially high geothermal gradient, and
therefore constituting geothermal energy reservoirs. As for the
exploration methodology adopted, it consists in processing of the
imageries: LANDSAT 8, MODIS AND ASTER, in order to
extract exploitation indices such as the surface temperature, the
layer of lineaments and cracks density, and evidence of
hydrothermal alteration that may indicate geothermal activity.
The correlation between these three factors, will lead us to
conclude that the Moroccan Sahara area is considered as one of
the most potential geothermal reservoir areas in Morocco.
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Abstract

New sources for energy generation are essential for our
society. Emerging photovoltaics (PVs) based on
perovskites have been shown to have unparalleled
performance due to their high absorption coefficient,
high mobility of charge carriers, a length of high
carrier diffusion and high yield. HTM, is an important
active material in PSCs, is responsible for efficiently
extracting holes at the perovskite/HTM interface and
preventing unwanted charge transfer processes,
thereby enhancing device performance. In this study,
we focus on mixt carbazole-thiophene based HTMs,
particularly on the effect of changing substitution
positions of carbazole core on the structural and
optoelectronic  properties of the investigated
molecules. Calculations were carried out based on the
theoretical approaches including density functional
theory (DFT), time-dependent density functional
theory (TD-DFT) and Marcus theory. Some important
parameters, such as Electronegativity, solubility and
stability, absorption and emission spectra, Stokes shift,
Exciton binding energy, and Frontier Molecular
Orbitals energies and distributions were obtained and
discussed.
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Abstract

Street lighting strategy is now a real urban issue: a well-lit
city satisfies citizens and is a factor of attractiveness, safety
and economy for communities. The current challenge for
street lighting is to find the right balance between economy
and ecology. Urban authorities must therefore define the
right light, where it is needed, when it is needed, how it is
needed and at the best cost. In the midst of economic and
industrial growth, in the face of societal challenges, while
respecting its commitments to sustainable development,
Morocco is aiming to achieve ambitious goals of non-
polluting energy independence. To this end, Morocco has
developed an energy efficiency strategy [1] that includes the
implementation of efficient public lighting services as one
of its main axes.

Morocco has a large public lighting network, with an
estimated 1.2 million light points [2] installed in the urban
environment in 2017. The objective of this paper is to
present an analysis of public lighting management in
Morocco. It presents the various obstacles and constraints
to achieving effective management of public lighting. It also
assesses the impact of the public lighting management mode
on energy performance and on the environment. The first
step consists of an analysis of the public lighting assets in
Moroccan cities [3]. Then, the design of a sustainable public
lighting programme including the financing model. Finally,
an action plan is proposed to improve the energy
performance of public lighting, including performance
monitoring.

A clear improvement in energy performance was observed:
more than 4% reduction in annual consumption, and up to
30% reduction in some newly installed areas where lighting
guality was even improved. This allows us to conclude that
the energy management method has an added value on the
energy performance of the street lighting activity.

Figure: Outlines the advantages and limits of each
management model.
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Abstract

Anaerobic digestion (AD) represents an interesting
technology to transform slaughterhouse waste into
bioenergy, for the production of biomethane and for
the reduction of pathogens.

We studied biomethane production from AD of
chicken intestines from poultry slaughterhouses in
batch-fed reactor experiments at 37°C. These
processes were carried out at laboratory scale in a
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Fig 2 Daily methane production as fumction of time Fig. 3: Experimental methane production compared with kinetic curves

Fig. 1 : CSTR digester
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Abstract

The National Strategy for Sustainable Development (1)
responds to the commitments made by Morocco to achieve
the 17 Sustainable Development Goals (SDGs) by 2030 and
to contribute to the fight against climate change. With this
commitment, Morocco aims to reduce its greenhouse gas
emissions by 17% by 2030 in key economic and social
sectors (2). The building sector has a mitigation potential of
nearly 8%. In terms of energy, the building sector is the
second most energy-intensive sector in Morocco, behind
transport and ahead of industry. It consumes more than 33%
of final energy and emits more than 12% of national
greenhouse gas emissions (2). Within the framework of the
national energy strategy, energy efficiency has been set as a
national priority, with a target of reducing energy
consumption to 14% in the building sector by 2030 (3). This
study focuses on an energy management system to improve
the energy performance and environmental impact of an
administrative building based in Casablanca, the economic
capital of Morocco. The system consists of an energy
performance report based on the ISO 50001 Version 2018
standard (4). The system collects data from various sources
to provide information about the building's energy
consumption. Energy-intensive systems can then be
isolated, monitored and compared to continuously updated
benchmarks to identify missed savings opportunities (5).
The system was implemented and resulted in a significant
reduction in energy consumption. These results prove that
the energy performance of an office building can be
improved with minimal investment using an energy
management system.

Figure: Electricity consumption VS DJU Air conditioning

2
- y = 196,41x+ 164310
R =0,4233

] 20 40 60 80 100 120 140

Recent Publications

1. Sustainable, Ministry of Energy Transition and Development.
https://www.environnement.gov.ma/images/a_la_une/JANVIER2022
/Rapport_Strategie_Nationale_DD_juin2017_Mai_  2017_Web.pdf.
www.environnement.gov.ma. [Online] 2017.

2. National, Ministry of Land Management. ENERGY EFFICIENCY -
Outreach Support. 2017. 3. Sustainable, Ministry of Energy Strategy
and Development. National Energy Efficiency Strategy. 2017. 4.
AFNOR. ISO 50001 standard. 2018.y.

3. Wiehan A. Pelser, Jan C. Vosloo, Marc J. Mathews, Results and
prospects of applying an ISO 50001 based reporting system on a
cement plant

Biography

The author is an engineer by training and has more than 21 years of expertise in the development and
implementation of management systems, particularly in the energy sector. He is a fiirst-year doctoral
student at the Mohammadia School of Engineering in Rabat, Morocco, and has participated in the
writing of several articles in the field of energy and sustainable development.

E-mail: salma.elmajaty@gmail.com

ICMES 2022

132



The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

Electrical and Thermal Modelling of Solar Cells

R. Aalloul*23* A. Elaissaoui®, M. Benlattar?, R. Adhiri*

Laboratory of Engineering and Materials
Morocco;rahmadhiri@gmail.com

(LIMAT), Faculty

of Sciences Ben M’Sik, Hassan II University

of Casablanca,

2Matter Physics Laboratory (LPM), Faculty of Sciences Ben M sik, Hassan II University of Casablanca, Morocco, benlattarl975@gmail.com
SLaboratory of Agricultural Engineering and Energy, National Institute of Agricultural Research, P.O. Box 586, Settat 26000, Morocco;

ab_elaissaoui@yahoo.fr
*Contact: radouane.aalloul-etu@etu.univh2c.ma

Abstract

All discussions on climate change generally make to
intervene renewable energies as the only means to avoid the
effects of the global increase in temperature. Photovoltaic
energy is considered one of the sources of energy not
emitting carbon dioxide and other greenhouse gases which
thus contribute to warming. Seen its simplicity and low
maintenance costs, photovoltaic energy is considered an
emerging energy resource [1,2]. But, the photovoltaic (PV)
system confronted many challenges due to its limited
efficiency [3] and high costs. Another challenge is how to
handle the current/voltage output of a photovoltaic panel
which is non-linear. Several PV electrical and thermal
models have been proposed and developed in literature [4-
6]. These models are constructed, developed and tested to
estimate the parameters of these PV panels. In general, the
data sheet of the manufacturer of a PV panel, mentions the
open circuit voltage (Voc), the short-circuit current (Isc), the
MPP current (lwee), the voltage (Vwmer) the power ( Puer), as
well as the values of the temperature coefficients for the
open circuit voltage (Kv) and for the short circuit current
(Ki). Unfortunately, in the majority of cases, the PVs
operate under different conditions and it is not possible to
have the same temperature coefficients and the same
efficiency. Based on a large number of publications
concerning PV solar cell modeling and parameter
extraction, this work presents four methods for extracting
PV parameters using the single diode Model, including
experiment at the field in order to validate the best method
that works well for the chosen PV system.
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Abstract

Over the past decade, the treatment of cancer with radiation
therapy has evolved significantly, in part due to improved
treatment planning systems. ldeally, this software makes it
possible to obtain the dose distribution at the macroscopic scale,
but this remains impractical at the cellular and intracellular level
due to the lack of knowledge of the secondary effects of this
radiation at the nanometric scale. This study presents a new Monte
Carlo modeling approach of the nano-dosimetric effects of
particles used in radiotherapy on real cell models. First, a
simulation of the irradiation of two volumes by protons is
performed in order to show the ability of Geant4-DNA models to
simulate very low energy particle interactions. Next, we simulated
the DNA molecule, which is represented by cylinders of three
nanometric sizes corresponding to the building blocks of the cell
nucleus (10 bp, nucleosome, chromatin fiber), and calculated the
frequency of energy deposition distributed in each cylinder by
irradiating these geometries with both electron and proton beams.
The energy deposition frequency distributions in nanoscale
cylinders obtained with the Gate simulation platform are in
reasonable agreement with the results of the series of MOCA
codes published in the literature.
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Abstract

The Nador lagoon is one of the best lagoons in the Mediterranean
[1]; it currently suffers from eutrophication caused by algae
proliferation. In this study, we presented some energetic
valorization types of significant algae responsible for the
pollution of the lagoon, such as Caulerpa prolifera [2]. Firstly, we
determine the potential of biogas production, green energy
capacities, and effects on anaerobic bacteria proliferation in the
digester. The energetic valorization of algae shows produced high
green energy (more than 400 kWh per ton). So, we consider these
lagoon algae as an exploitable energy reservoir [3-4]. Caulerpa
prolifera is characterized by sulfated galactans, an essential agent
in stimulating anaerobic cells, which is used as a sustainable
alternative for synthetic stimulants in the digester. We have
demonstrated that this alga can be utilized as an easily accessible
source of green energy. Finally, these seaweeds generate
economic benefits through anaerobic digestion. So, the Nador
lagoon in Morocco has a great diversity of seaweed species.
Despite this algae richness, no valorization of this biomass is
envisioned.

On the other hand, the anaerobic biodegradation of Nador lagoon
algae made it possible to propose a new solution to remove
environmental and energy constraints. Thus, installing digesters
based on anaerobic digestion makes it possible to improve the
national energy balance, mainly for countries that do not have
energy resources. We can therefore declare that anaerobic
digestion makes it possible to consolidate several pillars of the
socio-economic environment: i) Obtain green energy that can
improve the country's energy balance. ii) Reduce the risk of
pollution. iii) Correlate agricultural and industrial sectors with
other socio-economic sectors. iv) Improve the aesthetic and
hygienic aspects of all the surroundings of the waste storage areas
units. V) Increase the gross domestic product GDP of our
country.

To achieve these main axes, the creation of companies for the
installation of units based on anaerobic digestion allows the
creation of value and the improvement of these pillars.
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Figure: Biogas plant proposal for the protection of Nador
Lagoon. 1: Algae harvesting; 2: Cutters; 3: Digester; 4:
Gasometer; 5: Agitator motor; 6: Cogeneration motor; 7:
Aerator; 8: Aeration channels; 9: Air bubbles.
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Abstract

In this paper, we present the structure, the sizing and
the experimentation of a power system which makes it
possible to supply, by solar batteries, DC equipment
with photovoltaic renewable energies (Cookers,
distillers, refrigerators, drying, etc.) .

The proposed system is based on the use of a Boost-
type DC/DC converter with several branches,
controlled by a Microcontroller, which generates
PWM signals with a frequency of 20 kHz and a
variable duty cycle a. The electrical energy, produced
by the photovoltaic panels (600 W), is stored in the
solar batteries (24V, 520 Ah) then transferred to the
application through the proposed DC/DC converter.
Experimentation of the proposed system to power a
500-600 W solar cooker (heating plate), heated by
thermal resistances, shows DC/DC converter
efficiencies of 84%, heating temperature of the thermal
resistance and cooking which reach 640°C and 230°C
after 20 seconds and 40 min, energy consumed by the
cooker of 647.36 Wh (i.e. 5 % of the total energy of the
battery).

The comparison of all the results obtained with those
simulated and the economic analysis of the use of
renewable energies stored in the batteries, show the
proper functioning and validity of the power system
proposed in this work
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Figure: Synoptic diagram of the power system proposed to
supply DC equipment by solar batteries, charged by
photovoltaic panels.
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Abstract

The aim of this work is the energy, economic and
environmental evaluation of the integration of a hybrid
system in a desalination plant at Laayoune in the south of
Morocco. The region is known for its arid climate with a
huge potential for the development and deployment of a
sustainable source of energy for desalination units. The main
conclusions that can be determined from the economic and
environmental analysis of the system studied:

. The economic feasibility study confirms that the
coupling of Reverse Osmosis desalination units with
conversion systems presents a promising solution to meet
the energy and drinking water needs of rural populations
living in isolated regions of southern Morocco.

. The comparison study between the hybrid system
and the conventional system (generator only + grid) revealed
that even if the diesel generator alone has the lowest
investment cost, it results in the highest net present value
(NPV) of the whole project. In addition, the diesel generator
is harmful to the environment and operates at lower
efficiency (22.1%).

Hybrid systems using wind generators offer better economic
feasibility, lower emissions, and the generator set operates at
a higher efficiency (29%) which ensures a longer operating
time.
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Abstract

The present research paper aims to validate an
independent calculation of the monitor units software
(ICMU), which is developed to be able to calculate
accurately the number of monitor units (MU). The
calculation was performed for the photon beam with
several characteristics, which include the both
techniques of treatment DSP and DSA, with different
treatment field sizes ranging from 3cm x 3cm to 40cm
X 40 cm under the beam energy of 6MV and 18 MV.
The software ICMU written in C-sharp (C #), uses the
equivalent square concept on the calculation of the
beam field sizes and in addition, the ICMU is
connected to database which contains measured
quantities (TPR, FOC ...). In context of the validation,
the ICMU was successfully validated by comparison
with the treatment planning system TPS. A satisfactory
agreement has been attained and within the required
standards (3%).
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Abstract

Using ab initio computational methods, we study
electronic proprieties of different magnetic and non-
magnetic impurities; Fe, Co, Mg, Ag, and Au, hosted
in a Cu(111) surface. The electronic signature of these
impurities can be probed using scanning tunneling
spectroscopy (STS). Based on the extended Hubbard
model including on-site and inter-site electronic
interactions  within  density  functional theory
(DFT+U+V), we also determine the exchange
interaction between two magnetic impurities adsorbed
on the Cu(11l) surface as function of different
separation distances. Hubbard U and V parameters, in
this work, have been computed using linear-response
theory in the framework of density-functional
perturbation theory (DFPT).
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Abstract

The aim of this study is to analyse the dynamic
relationship between Fossil Fuel and electricity energy
consumption and COz emissions in the case of
Morocco during the period of 1971-2014. In order to
verify the long-term relationship between the variables
taken into account, we used different unit root tests.
The cointegration relationship was validated and the
latter was performed using the NARDL approach. The
results confirm the existence of cointegration for long
run between fossil fuel energy and electricity
consumption and CO: emissions. Moreover, our
empirical exercise indicates the presence of
environmental Kuznets curve (EKC) in long run as
well as in short run.
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Abstract

The electrochemical behavior of Cu-30Ni in NaCl 3%
solution without and with the addition of bis-
Mercaptobenzimidazole (bis-MBI) has been studied.
Electrochemical measurements have been used to analyze
the inhibition behavior of bis-MBI. The adsorption
mechanism was examined by a quantum theoretical study
including density functional theory (DFT) calculations,
natural bond orbital (NBO) calculations, -electrostatic
potential surface (EPS) analysis, dynamic molecular (DM)
and radial distribution function (RDF) simulations. The
alloy surface in the absence and presence of bis-MBI was
also assessed employing a Scanning Electron Microscope
(SEM) and energy dispersive X-Ray analyzer (EDX)
investigations. Generally, findings showed that the
polarization curves analysis shows that Bis-MBI is a mixed-
type inhibitor. The electrochemical impedance
measurements indicate that the inhibition efficacy increases
with inhibitor concentration and with immersion time. The
results showed that the inhibitory efficiency reach 97,65%
at 10—3 M of inhibitor. The adsorption of inhibitor onto the
alloy surface follows the Langmuir adsorption model.
Similarly, SEM/EDX results indicated that the inhibition
process is due to a corrosion protective film. The
computational study was performed to identify the factors
most associated with the anti-corrosive properties of the
tested compound.

Figure: Cathodic and Anodic polarization curves of Cu-30Ni
alloy in aerated 3% NaCl solution without and with various
concentrations of inhibitor bis-MBI at 25°C.
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Abstract

In this work, we model a Two-dimensional (2D)
radiofrequency  (RF)  plasma  discharge  of
hydrogenated silicon nitride (SiH4/NH3/H2) in a
capacitive coupled plasma reactor (CCP), using non-
Maxwellian electron energy distribution function
(EEDF). The purpose is to investigate whether there is
a real advantage and a significant contribution in 2D
simulation using non-Maxwellian EEDF rather than
Maxwellian one for determining the fundamental
characteristics of a radiofrequency plasma discharge.
The results show a comparative study of the 2D
evolution of the fundamental characteristics of the RF
plasma using Maxwellian and non-Maxwellian EEDF.
By considering the criterion of the density and the
electronic temperature, the analysis of the results
shows that the adoption of the non-equilibrium 2D
EEDF makes it possible to obtain an approximation
closer to the real conditions and thus a better
understanding of the plasma discharge.
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Abstract

The plasma is used as radiating element in the
reconfigurable antennas applications. For this, the plasma
must behave like a conductor medium. In the first part of
this paper, we study the conductive behavior of plasma
medium for different discharge characteristics. The fluid
model combined with the drift diffusion approach is used to
calculate the plasma characteristics, such as the plasma
density and the gas collision frequency. Then, the Drude
model is used to determine the electrical parameters of the
plasma. The results show that the conductive behavior
depends on the operating frequency and the discharge
characteristics. Indeed, the frequency bandwidth where the
plasma medium behaves as conductor increases by
increasing the electrode voltage and the plasma pressure. In
the second part of this paper, we study the performance of
the monopole plasma antenna. For this, a fluorescent tube
filled with a low-pressure argon gas is used. The reflection
coefficient §44 for different discharge characteristics is
performed by the CST software.
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Figure:1. dielectric constant of the argon discharge versus
operating frequency.
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Abstract

Metal corrosion with its various forms, is a phenomenon that is
continuous in space and time and often difficult to eliminate
completely. Indeed, Metallic materials such as steels, which are
the basic materials in the construction of many structures and
technological industry, are strongly affected by corrosion in
aggressive environments.The present paper aims to validate the
power inhibition of the two new organic compounds of the
Quinoline family [DEMQ] and [HBMQ] against the dissolution
of C38 steel in HCI electrolyte. Gravimetric, ac impedance,
potentiodynamic polarization measurements (PDP) and surface
morphology analyze by scanning electron microscopy with
energy dispersive spectroscopy (SEM/EDXS) and UV-Vis-NIR
spectroscopy were coupled to establish inhibition performance.
Then, quantum mechanics methods like Density Functional
Theory (DFT) and Molecular Dynamic Simulation (MD) were
used to demonstrate the adsorption process of inhibitory
molecules. Based on EIS results, the investigated derivatives
effectively inhibit the degradation of C38 steel over the entire
concentration range with a maximum efficiency of 96,9 % and
95,8 % for [DEMQ] and [HBMQ)], respectively at 10-3 M. In
addition, the PDP studies revealed that [HBMQ] and [CBMQ)]
compounds acted according to a mixed-type mechanism.
Moreover, the adsorption mechanism follows the Langmuir
isotherm model. The quantum theoretical study by DFT and MD
confirmed the experimental results. the theoretical approach
confirms the experimental study. Both analogues exhibit a high
degree of protection and high stability at high temperatures in
aggressive area.
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resonators based on Fano and AIT resonances
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Abstract

In this paper, we study the propagation of acoustic
waves through a finite acoustic waveguide containing
parallel waveguides and symmetric/asymmetric
resonators. We present the phenomenon of
acoustically induced transparency (AIT) and Fano
resonance when the resonators are grafted in parallel at
the same site or the resonators grafted in series are
identical. Our proposed system contains five
waveguides of length di (i=1-5) and four asymmetric
resonators of length d; (j=6-9). This system creates
acoustic eigen modes due to the interaction between
the incoming acoustic waves and the waveguide and
resonator modes. The AIT resonance appears as a
maximum transmission peak wedged between two
transmission zeros and the Fano resonance appears as
a maximum transmission peak near to a transmission
zero. Theoretical results are obtained using the transfer
matrix method which allows calculating the
transmission and reflection rates in energy. This
system is useful for guiding and filtering applications.

Figure: Waveguide geometry mounted in series and
parallel by inserting of four resonators located in two

different sites.
) m )
dg a dg
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Abstract

Epoxy prepolymer (EP) was synthesized and used as
potential anticorrosive protection for carbon steel (CS) in
1M HCI solution. The corrosion inhibition of EP for CS in
1M HCI solution was utilized by electrochemical
impedance spectroscopy (EIS) measurements and
potentiodynamic polarization (PC) curves, adsorption
isotherm, atomic force microscope, DFT, and molecular
dynamics (MD) simulations. Then, EP prepolymer
displayed high inhibition efficiency at 10 M for EIS and
PDP techniques are 95.02 and 94.23, respectively. AFM
data display that the prepolymer could be stopped the acid
attack by chemical adsorption on a metallic surface. PC data
suggests that EP acts as a mixed inhibitor type and its
adsorption of EP obeyed the Langmuir adsorption isotherm
model. DFT calculation indicates that the EP molecule is
very well adsorbed by the adsorption on the CS area. MD
computational approaches again support our experimental
data and EP could be investigated as potential anticorrosive
protection for carbon steel in 1M HCI solution.

Keywords: Prepolymer; corrosion inhibition;

adsorption; DFT approach coaches.
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Abstract

The goal of this study is to see how mild steel (MS)
corrosion is affected by (E)-4-hydroxy-3-(3-hydroxy-4-
methoxyphenyl)acryloyl)-6-methyl-2H-pyran-2-one
(HMAP) in acidic solutions HCI (1.0 M) and H,SO. (0.5
M). The compound was evaluated at different temperatures
(298, 308, 318, and 328 K) and concentrations to find the
optimum concentration and temperature range for the
greatest corrosion inhibiting action. Weight loss
measurement, potentiodynamic polarisation measurement
(PDP),  electrochemical impedance  spectroscopy,
SEM/EDS, and theoretical techniques were employed to
assess inhibitory effectiveness. The inhibition efficiency
rises with increasing concentration and fall with increasing
temperature. At 298 K, the maximal inhibitory efficiency
was determined to be 89.3% in HCI and 91.32 % in H2SO.
in the presence of 1mM HMAP. The experimental
adsorption results were consistent with the Langmuir
isotherm model. HMAP are mixed type inhibitors,
according on the polarisation parameters. According to the
findings of the EIS research, these chemicals prevent
corrosion through an adsorption process. Theoretical and
experimental findings were found to be highly correlated.
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Design and optimization of a Rim Driven generator for pump application
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Figure: Algorithm process

Abstract

The paper’s aim is to present an optimization algorithm | Pmmmlmmamm

to design rim driven (RD) machines. This algorithm |
calculates the RD geometry that allows to produce a | TGS I
desired average torque. The algorithm inputs are the l_

rated power, the desired average torque, and relative | mr'ms |
constraints. The work starts by testing several | ——— |
combinations of variables design. It returns the best J
combination that respects the specifications, then e
calculate the optimal dimensions of the RD geometry. '

To validate the functioning of the algorithm, we

Constraints respected

propose to concept a RD pump with a rated power of
5KW and a rated torque of 10Nm. The RD pump
geometry is drawn on Rmxpert software using the
optimal dimensions of the geometry obtained from the
algorithm. The simulation results conform with the
assumptions made in our algorithm. This validation
allows to use the algorithm to design the RD machine
for any application.

Sawve gemetric parameters
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Abstract

In this work, we have studied structural, electronic and
optical properties of InAs/InP quantum dots (QDs) using
theoretical and experimental results reported in the
literature and compared them with those of InAs/GaAs QDs
which is the most studied system. The main shared
characteristics and dissimilarities between the InAs/InP and
the InAs/GaAs QDs systems have been pointed out. It has
been shown that these dissimilarities have a significant
impact on their applications. Our photoluminescence (PL)
characterization simulation model, presented in a previous
work, was used. For InAs/InP QDs system, two cases were
considered: the strong quantum confinement regime and the
weak one. For each regime, two hypotheses were analysed,
one with non-radiative recombination centers and another
without. It was highlighted a shift of the PL peaks and a
broadening of the spectra with the increase of the QDs size
for both systems. But, for InAs/InP QDs system the
broadening of the spectra is less strong. This is attributed to
the lattice mismatch which is smaller for InAs/InP
compared with InAs/GaAs. It has been shown that InAs/InP
QDs are less suitable for applications in solar cells, due to
the short lifetime of the charge carriers. On the other hand,
InNAs/GaAs QDs are not able to reach the 1.5 pm
wavelength for telecom applications, also called C-band
telecom, because they strongly degrade for emission
wavelengths larger than 1.3 um.
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Figure: 1. Confinement energy of InAs/GaAs QDs as
functions of size.

Figure: 2. Coulomb interactiondénergy of InAs/InP QDs as
function of size.
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Backstepping Control of a Permanent Magnet Synchronous Motor
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Abstract

This paper presents a speed control strategy for the
PMSM using Backstepping control technique, which is
a recursive and systematic method to synthesize
nonlinear control laws using the Lyapunov stability
concept. The objective of this control is to establish a
virtual control at each step of the synthesis ensuring the
convergence of the speed to the desired value and the
direct current to zero for achieve a maximum torque
operation. First, the state model representing the
dynamics of the PMSM in the d,q reference frame is
defined, then the synthesis of the control by
Backstepping is established. The results of the
simulation on Matlab/Simulink prove that the speed
control is effective.

Keywords: PMSM, Backstepping, Lyapunov,
Stability, nonlinear control.
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Abstract

Recently, several numerical and  experimental
investigations have been conducted to study passive solar
systems of Trombe wall type [1-4]. These systems attract
the interest of many researchers due to their ability to cover
a large part of the energy demand of buildings. Bellos et al.
[1] studied the thermal behavior of an unvented Trombe
wall bearing a window. They found that this configuration
is much more appropriate for buildings located in Athens.
Abbassi et al. [2] studied the thermal behavior of a Trombe
wall having multiple fins to improve its thermal efficiency.
Kaloyanov et al. [3] analyzed the thermal performance of a
single and double-glazed Trombe wall and they also
examined the effect of heat transfer on the mechanical
behavior of such a construction. Stazi et al. [4]
experimentally studied the thermal behavior of a Trombe
wall under summer conditions. They found that a shaded
Trombe wall can reduce the cooling energy by 59.7% to
72.6%. In the present work, we are interested in studying,
under unsteady-state, coupled heat transfer by conduction,
convection, and radiation in a double glazed Trombe wall
subjected to solar flux (Figure). The extreme surfaces of the
structure exchange heat with the outside and inside
ambiances with heat transfer coefficients ho = 17 W/m?2K
and hi = 8.3 W/m2K, while the horizontal surfaces are
assumed to be adiabatic. The temperature of the internal
environment is maintained at Ti = 20°C while that of the
external environment and the solar flux are time-dependent.
The effect of solar flux and the temperature of the outside
ambiance on the flow and heat transfer in such a structure
will be the subject of this study.
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Figure: Double glazed Trombe wall.
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Abstract

In this article, we propose the simulation of the
behavior of the direct torque control (DTC) of an
induction machine (IM) when an inter-turn short-
circuit (ITSC) fault appears. The simulation of this
type of converter-machine gave very interesting
results in terms of stability, precision, torque
ripple and speed ripple. This article presents an
interesting possibility of improving the behavior
of the (DTC) for a tolerable short-circuit rate.
Otherwise, this command cannot be started and
therefore a diagnosis at zero speed is essential
before starting the regulation.
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Figure: 1. Block diagram of the DTC command
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Abstract

The determination of the degradation or failure of a high-
power semiconductor module necessitates the measurement
of the junction temperature (T;). Indeed, environmental and
operating conditions influence the temperature evolution of
a high-power component. These temperature fluctuations
induce thermo-mechanical stresses that lead to the
deterioration of the power module by affecting its electrical
and thermal performance and its reliability. Nevertheless,
several methods have been developed to improve the
accuracy of T; measurements. Among the best-known
methods is the use of temperature-sensitive electrical
parameters (TSEP). The purpose of this presentation is to
present a reliable improved system dedicated to measuring
with very good accuracy the temperature T, of an insulated
gate bipolar transistor (IGBT) using the TSEP method.
Scientific researchers could be used the developed system in
predictive maintenance to monitor the health state of an
IGBT, thus reducing the probability of failure or degradation
of the power components.
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Figure: Internal structure of the studied IGBT power module
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Abstract Flgure:
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was conducted to plot the I-V and P-V curves under different

parameters: series resistance, diode ideality factor, .
irradiances, and cell temperature. The innovation of this o
paper consists on finding high leverage parameters that
impacts the most performances. The results reveal that the
most impacting parameter among the studied ones is the
irradiance. It is shown that increasing the series resistance
Rs, the diode ideality factor n, the irradiance, and the cell's
temperature by 10% varies the maximal power produced by

P-V curve of the cell
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and 0.0189 W respectively. Hence, putting a priority on the

maximization of irradiance should be undertaken carefully Db omow  tear  meor  beax  dear  twor  eos
by the authorities involved in the sizing of photovoltaic solar e e
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How Will the Internet of Energy (IoE) Revolutionize the Electricity Sector? A
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Abstract

As many experts had predicted before, we are experiencing
a transitional era from a traditional to a digital society where
everything is interconnected with each other. A number of
researchers and energy experts including Jeremy Rifkin, the
author of the ‘third industrial revolution’ book, have
presented a concept that is called the Internet of energy IoE.
The concept that is literally the application of the internet of
things 10T in the energy sector presents ambitious targets.
One of them is to make renewable energy the main global
source of energy generation. Several pilot projects have
shown that the concept has a great potential to decarbonize,
decentralize and digitize our electricity sector. And many
countries including China, have adopted action plans to start
applying IoE in their electricity sector. We will present in
this paper the opportunities that the internet of energy could
bring to the electricity sector based on research that was
conducted by R&D centers, energy agencies and consulting
firms. Our analysis is a systematic study about the potential
benefits of IoE applications in the electricity sector. We
proposed the different changes that 1oE will bring to the
three main layers of the electricity sector including the
production, distribution/transmission and consumption.

Keywords: Internet of energy IoE, internet of things 10T,

decentralization, energy blockchain, techno-economic
analysis.
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We also proposed the future architecture of IoE
implementation in the power sector in which we chose
energy blockchain to be our main electricity trading
platform. We presented a macroenvironmental approach on
the implementation of IoE in China with a focus on the main
drivers behind the implementation of this concept. We also
conducted a techno-economic case study of the
implementation of IoE solutions in real life. Using modeling
from Meteonorm, PV-syst and Excel, we analyzed three
different scenarios to show the added value of applying loE
solutions to a 6 KWp PV solar farm in Ouarzazat-Morocco.
Lastly, we presented key recommendations concerning the
development phases of IoE.
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Experimental study of Energy absorption of laminated and sandwich
composites under repeated dynamic impacts and quasi-static indentation
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Abstract

The high sensitivity to low-velocity impact is a particular
characteristic of composite materials. This feature is
considered as a limitation for engineering applications.
Therefore, understanding the impact energy absorption is
important for improving the damage tolerance of those
composite materials under the repeated dynamic impact.
This experimental investigation aims to study and compare
the energy absorption ability of PVC-foam sandwich and
GFRP laminated composites under successive dynamic
impact with reduced energies and quasi-static indentation.
For this purpose, low-velocity impact repeated tests until
total absorption of the impact initial energy were performed
and quasi-static indentation tests were carried out.
Furthermore, a cumulative energy absorbed index was
proposed to assess energy absorption capacity. The results
indicated that 80 % of the initial impact energy was
absorbed by the sandwich composite consisting of two 4
mm laminated skin, in comparison to approximately 60 %
for 8 mm laminated composite directly after the first impact
thanks to the damping ability of the core. However, the
absorbed indentation energies for the two materials are
almost equals. This result proves that the core has no
significant effect on the quasi-static response of the PVC-
foam sandwich due to its low puncture resistance.

Figure: Experimental setup of the Quasi-static test.
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Numerical modeling of a hydrogenated silicon inductively coupled plasma

discharge
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Abstract

In favor of the global manufacturing industry, recent
developments in plasma processing technology are of
great importance, especially in semiconductor
manufacturing processes. Mainly when plasma
discharge studies are required. In our work, we have
studied the properties of 2D numerical modeling of the
deposition of thin films based on silicon diluted with
argon and hydrogen in an inductively coupled plasma
(ICP) reactor operating at low pressure of 0.5Torr and
a low temperature of about 500K. The plasma
discharge in this reactor is fed by a radio frequency
source; whose working frequency is of the order of
13.56MHz, is modeled by a fluid approach that
describes the plasma in terms of macroscopic quantity;
assuming a specific form of the distribution function
and taking the velocity moments of the Boltzmann
equation. This results in a set of coupled partial
differential equations that can be solved using the finite
element method until a steady state is obtained. The
results obtained show the evolution of the fundamental
characteristics of the plasma discharge in an ICP
reactor for more efficient and less costly deposition of
silicon thin films.
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Dynamics of fungal mycelium growth for biomaterials production: molding the
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Abstract

Fungal Mycelium-based Composites (FMCs) are new-
generation and self-growing materials on the front line between
fungal biotechnology and material engineering sciences. They
find their interest in combining the knowledge of living fungal
cells and their interactions with the environment to tune new
agrowaste-based green materials for applications such as
building, design and healthcare. In particular, White-Rot Fungi
(WRF) have great potential for this application. They naturally
decay agricultural matter, producing a variety of plant cell wall-
decomposing enzymes enabling them to colonize their substrate
and thrive on it using their hyphal network. Moreover, WRFs
present a high level of naturally-produced biopolymers (chitin,
polysaccharides, proteins, etc) which contribute to the final
properties of the FMC. Recent studies providing snapshots on
the fabrication and the use of FMCs raised the variability of their
properties depending on the fungal species, the substrate, and
the manufacturing process. Hence, the characterization of the
mycelial network and its properties is essential to better design
the targeted properties. In this work, we report the production
and the characterization of mycelium mats produced using
Ganoderma lucidum in liquid culture. Flasks containing
autoclaved nutritive broth were inoculated using one-week-old
culture and incubated at 25 °C for 4 weeks in absolute darkness
to avoid fungal fructification. Mats of the hyphal network
formed on the surface after 2, 3 and 4 weeks were filtered, rinsed
with MilliQ-grade water, dried on filter paper, and observed
under Environmental Scanning Electron Microscopy (ESEM).
Thermogravimetric analysis (TGA) is being used to assess
thermal degradation of the components constituting the
mycelium. As a first result, the produced mats were white-
colored, rubber-like, and appear to have a low stiffness. ESEM
images demonstrated that G. lucidum hyphae were grown in two
shapes: tube-like and thread-like filaments of 25.5 + 3.4 um and
3.5 £ 0.7 um in width, respectively. Preliminary results on the
hemp shives-based FMC demonstrated its potential to produce
a substitute material for expanded polystyrene suitable for
insulation in the building sector.
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New Simulation of low cycle fatigue and description of strain hardening cyclic
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Abstract

The cyclic work hardening is a very important
parameter to translate the behavior elasto-plastic
materials, which depending on the imposed loading
paths, this work constitutes a contribution to a
modeling of low-cycle fatigue with imposed
deformation, using three types of alloys using the
Abaqus calculation code. This modeling enabled us
to determine the mechanical characteristics in
traction and compression of the materials studied and
to establish their curves of monotonous and cyclic
work hardening. The results obtained made it
possible to determine the service life of aluminum
alloys.

Figure:
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An integrated environmental requirement modeling approach for sustainable
mechatronic systems using hierarchical CP-net
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Abstract

Mechatronics design is a multidomain exercise involving
concurrent design evaluations and respective decision
making in various fields of engineering. In fact, these
systems cannot be effectively designed by a single technical
domain. Besides, at a time of growing environmental
impacts , the control of mechatronic systems impact on the
environment is becoming a must. Environmental
requirements are driven by political and public awareness
concerning potentially accelerating climate change,
growing water pollution and waste disposal as well as rapid
consumption of natural resources. Against this background
the industry and particularly the product designers are faced
with legislative regulations, environmental procurement
requirements, and eco-conscious customers. Due to that
fact, Designing a sustainable mechatronic system and
assessing its performance in an earlier project phase invite
us to combine Eco-design, conceptual design and
mechatronic systems modeling principles

Design for sustainability of mechatronic systems gains
currently a high importance. Mechatronics system modeling
is a very important milestone in mechatronic products
development process. It enables the admissible solutions to
be mapped using models and thus assess the required
performances.

This paper presents an integrated environmental
requirements modeling approach for eco-designed
mechatronic systems using coloured Petri nets.
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Abstract

This paper presents the DA-LES large-scale simulation
model of turbulent shallow flows, which is based on
double filtering, the first filter removes vertical scales
with h being the cut-off length and the second filtering,
as a filter spatial, removes all scales from the
movement of sizes smaller than the mesh size. To
validate this model, we consider the mixing layer
problem in a shallow flow of two different velocities
imposed on the input: Chu, V. H. and Babarutsi [38].
In this work, we consider the finite volume method
based on an unstructured mesh for turbulent equations,
the numerical results are presented and compared to
experimental data.
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Abstract

Preventive and corrective maintenance of aircraft are key
elements in the aviation industry, with the aim of keeping
the aircraft in good condition and available to personnel
when they are needed. To do this, maintenance operations
must be carried out rigorously and with great precision. The
cleaning of an aircraft is a critical task in the preventive
maintenance of the aircraft. This operation requires a human
intervention after each stopover which causes unexpected
material failures such as shocks on the fuselage in addition
to a bad execution of the operation of cleaning of the seats
evoking problems between the crew of the aircraft and the
teams of cleaning, this causes a delay in the planning of the
flights and financial overloads for the airline companies.

In this study, we presented the design and realization of a
cleaning robot that performs most of the tasks done by the
cleaning teams such as vacuuming the carpet and collecting
large waste. This robot is equipped with a camera and an
artificial intelligence program installed on a raspbery4
board. We expect robotics to be one of the keys to replacing
humans in the heart of production facilities in the Factory of
the Future. As they can perform their tasks with infinite
perfection in a precise time.

Keywords: preventive maintenance, aeronautics industry,
artificial intelligence, robotics.
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Abstract

New information technologies have improved the exploitation and
dissemination of Scientific Information that is recorded in electronic
databases. Many bibliographic tools have been developed for the analysis
of research activities, but "Scopus" and "WoS" are undoubtedly the most
widely used by universities to measure the impact of their output
(Mongeon,2016). The Directory of Open Access Journal is another
database that covers open access journals and guarantee the quality of
their content (Bjork, 2019).

Scopus and WoS index two Moroccan journals: "Moroccan Journal of
Chemistry" and "Journal of Materials and Environmental Science",
whereas the DOAJ index nine journals (Houissa, 2020). The objective of
our analysis is to provide a mapping of JMES and MJC and to analyze
the link between their diffusion in open access and their indexation in
international databases.

Our methodology is based on datavisualization and qualitative analysis.
We will identify, through the mapping of the journals, indicators about
their language, collaboration network and research topics. We will
identify the factors of success of JMES and MJC and propose
recommendations to strengthen the internationalization and influence
local journals to enhance the quality of their articles.

The results showed that the internationalization of journals requires the
alignment with the international standard of quality of scientific
publications; On the other hand, the visibility of a journal is related to its
accessibility, hence the interest of the indexing of Moroccan journals in
the DOAJ. Both journals are published in open access and their
accessibility in the DOAJ has played a major role in increasing their
internationalization (Bouabid, 2016). The indexation of JMES and MJC
in prestigious databases is a proof that the open access, not only
guarantees the quality of the publication but also the impact of its
researchers.
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Abstract

Membrane technologies have grown considerably in recent
years, thanks to their numerous applications and advantages
over other conventional techniques. Today, these processes
represent a key research topic, especially affinity polymer
membranes, which are very convenient for oriented
processes.

Methylene blue is one of the most widely used dyes in
various fields such as: chemistry, medicine, dentistry and
the dye industry. Our objective is to develop a polymer
inclusion membrane for the extraction and recovery of
methylene blue dye in the presence of activated carbon. The
polymer inclusion membrane is developed using a mixed
polymer support, polyvinylidene fluoride (PVDF) and
polyvinylpyrrolidone (PVP) and Tween 20 (TW20) as
extractant. After having characterized the morphology and
porosity of the membrane, Kkinetic and thermodynamic
models were applied to define the values of the parameters
of permeability (P), initial flux (Jo), association constant
(Kass) as well as apparent diffusion coefficient (D*).
Subsequently, we measured the activation parameters
(activation energy (Ea), enthalpy (4 H"ass), entropy (45%)).
Finally, we studied the effect of activated carbon on the
processes performed through the membrane, which shows a
clear improvement.

This makes the membrane developed in this study a
potential factor for membrane separation.
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Abstract

In the fourth industrial revolution, also called Industry 4.0,
the integration of miniaturized sensors in machines and
equipment for accurate real time monitoring of complicated
industrial processes is of paramount importance [1]. Several
research studies have been conducted and found that
conventional sensors such as plasmonic sensors,
piezoelectric sensors, and thermocouples, can be easily
embedded during the manufacturing process and employed
if the monitoring conditions met. However, there are areas
where this is not the case and which require a specific sensor
[2].

In the last two decades, Fiber Bragg Grating (FBG) sensors
have made vast advances in terms of both development of
the technology and its applications [3]. Due to small size,
immunity to electro-magnetic interference, and high
sensitivity, optical sensors-based fiber bragg grating have
attracted great deal of attention as one of the most powerful
temperature and strain sensing techniques [4] and as such it
can have a pivotal role in the fourth industrial revolution
(4IR).

This paper reviews advances in FBG sensor technology and
its applications since the year 2000. FBG sensors employing
conventional dielectric waveguides [3,4], multiplexing [5]
and networking [5] will be introduced briefly. Moreover,
the review will focus on the use of FBG in mainstream of
the fourth industrial revolution applications.
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Figure: Structure of Fiber Bragg Grating
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Abstract

Nowadays, microfluidic systems attract a great deal of
interest, due to their potential technological applications,
particularly in sensor devices [1]. In this regards,
microfluidic systems have emerged as an appealing field
based on the microfabrication processes and size reduction
effects. A diverse array of sophisticated and reliable
microfabrication techniques has been used [2, 3], including
direct laser writing, soft lithography and thermoforming
process.

Recently, 3D printing has become an international concern
as a cheaper and easy to use technique, and a suitable
method to produce original microfluidic systems quickly [4,
5]. Moreover, the use of 3D technology allows, after
optimization of manufacturing process parameters, to
obtain smooth surface channels devoid of residues, which
means that the pressure drops are low and, consequently, the
administration of the liquid to analyzing requires very low-
energy.

In this paper, we present some of our results of the
fabrication of microfluidic systems by using 3D printing
technology for bio-sensing applications. We show the
effect of the manufacturing parameters on the quality of the
microfluidic channels, such as the roughness of the surface
of the walls and the presence of obstacles at the level of the
channels which can harm the circulation of the liquid. Then,
we demonstrate the viability and versatility of 3D printing
in the fabrication of microfluidic systems.

Figure: Optical microscope image of the inlet of the
microfluidic channel.
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respectively at 483 ° C, 471 ° C and 492 °C According
to biodegradability test these bioplastics have
exhibited high biodegradability properties.
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Abstract

High-performance engineering polymers satisfy a wide
range of applications, such as those of aerospace, energy,
and automotive when compared to conventional
thermoplastics. These high-performance thermoplastic
polymers exhibit superior physical and chemical properties
even at elevated temperatures and under severe conditions.
Poly (ether ether ketone) (PEEK) and Polyetherimide (PEI)
are the most used engineering polymers. These
thermoplastics have a high glass transition temperature (Tg),
and a service temperature up to 260 °C. Having also high
mechanical properties. The blending of these two
engineering polymers has been considered by many
scientists as an interesting approach to achieving a
thermoplastic matrix with high-performance properties.
The present study focuses on the impact of physical aging
on thermal, and mechanical properties of 3D-printed PEEK-
PEI parts. Results showed that the T of printed PEEK-PEI
samples remains stable for the different tested types of
aging. Dry and wet aging, however, results in a 10%
decrease in Young's modulus, while the tensile strength
values remain almost stable compared to unaged parts.
Characterization results prove that printed parts based
PEEK/PEI (70/30 wt/wt%) blend exhibit good stability and
retention of physical properties at high temperatures and
aggressive environmental conditions.
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Abstract

Cellulose, prepared from straw of the filter plant reeds, were
used for the hydrogel preparation, either separately or in a
mixture of the two in a ratio of 1:1, 1:4, 1:9,with
epichlorohydrin (ECH) were used as a crosslinking agent
for the Cellulose: CMC mixture. The mechanism of the
polymerization was studied and the resulting hydrogels
were characterized for their appearances, their percentage
yield and their water absorption capacity [. Fourier
transform infrared (FT-IR) spectroscopy and XRD analysis
were also investigated for the hydrogel samples. Since the
textile industry produces large volumes of wastewater
which contain dangerous compounds such as dyes, heavy
metals such as Cu(ll) and surfactants, The aim in this
research was to use the hydrogel samples for crystal violet
(CV) that can be introduced in wastewater. The FT-IR
spectrum, before and after absorption, indicated that the
product prepared the hydrogels were able to absorb the CV
the hydrogel can be recovered and dried for reuse again
21.0n the one hand, the effect of several parameters on the
adsorption efficiency was studied such as the mass of
biosorbent, the adsorption time, the dye concentration and
the pH of the solution. All these parameters influence the
absorption capacity. The maximum amount of adsorption of
the biosorbents studied is estimated at t 104.73 mg.g-1 at
pH 6.

Figure

64%
Conc. H,80,

Polymer disc

References

1. Souza T. F., Magalhdes M., Torres V. V., D’Elia E., Int. J.
Electrochem Sci. 10 (2015) 22. Ibrahim, M. M.; Abd-Elader, M.;
Abou-Baker, N. H.Lignocellulosic Biomass for the Preparation of
Cellulose-Based Hydrogel and Its Use for Optimizing Water
Resources in Agriculture.J. Appl. Polym. Sci. 2015, 132, 42652. DOI:
10.1002/app.42652.

2. Chunyu, C.; Lingzhi, Z.; Jinping, Z.; Lina, Z.; Kennedy, J. F.Structure
and Properties of Hydrogels Prepared from Cellulose in NaOH/Urea
Aqueous Solutions.Carbohydr. Polym. 2010, 82,122-127.

Biography

Faculty of Sciences. Morocco.

LEBKIRI Azeddine has its expertise in the development and characterization of new hydrogel based on
cellulose applications for the adsorption of organic and inorganic pollutants. Its objective is based on
the synthesis of the hydrogels. She has been preparing her doctorate since 2020 at Ibn Tofail University,

E-mail: dr lebkiri2016@gmail.com

ICMES 2022

171



The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

Development of starch bio-nanocomposite materials filled with phosphorylated
and sulphated cellulose nanocrystals extracted from pepper agricultural residue

Adil Bahloul*, Fatima-Zahra Semlali Aouragh Hassani?, Zineb Kassab?, Mina Oumam?, Mounir EI Achaby?

!l aboratoire d'Ingénierie et Matériaux (LIMAT), Faculté des Sciences Ben M'sik, Université Hassan Il de Casablanca, B.P.7955, Casablanca,

Morocco.

2Materials Science, Energy and Nanoengineering Department (MSN), Mohammed VI Polytechnic University (UM6P), Lot 660 — Hay Moulay

Rachid, 43150, Benguerir, Morocco.

Abstract

Nowadays, the production used of plastics derived from
petroleum has increased enormously in the world over the
last decades due to its wide range of application such as
packaging, automobile parts, etc. And after the use of these
plastics they are rejected as waste, which are imposing a
problem for the environment because they are toxic and not
biodegradable. To reduce their use and gradually replace
them with environmentally friendly materials, much
research is focused on the development of
bionanocomposites with bio-based reinforcing elements
produced from renewable resources, biodegradable and
nontoxic. The literature abounds with studies on the
extraction of cellulose fibers and fibrils as well as
nanocrystals that are part of their structure. Cellulose
nanocrystals (CNCs) often have good reinforcing properties
due to their microstructures and high crystallinity. The
objective of this work is to investigate the pepper plant
residues, as a non-conventional renewable source, for the
isolation of cellulose nanocrystals (CNCs), to develop an
alternative bionanocomposite film for food packaging
application. After their successful extraction using two
different types of acids for hydrolysis (sulfuric acid and
phosphoric acid), the as-obtained CNC were successfully
characterized in terms of their physicochemical properties,
and wused as nanoreinforcing fillers for polymer
nanocomposites development, using potato starch as a
polymeric matrix. The Starch-CNC bionanocomposites
were produced thought solvent casting method and
characterized regarding their thermal, transparency and
mechanical properties.
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Figure: Specimens with different wood flour content (40%,
Abstract 50%, 60%, 65% and 70%)

In order to keep up with the rate of growth and global
demand, it is necessary to manufacture products with high
performance and improved durability. Wood-plastic
composites (WPCs) are a rapidly growing class of
construction materials formed by mixing wood fibers with
a polymer matrix at a high temperature. However,
significant technical issues remain, such as low thermal
resistance, low water resistance, and limited interfacial
contact or compatibility between wood (fiber or flour) and
the polymer matrix, which results in poor adhesion of the
wood particles, etc. The structure and properties of the
matrix/fiber interface can indeed have an impact on the final
properties of the composites. To this end, good interfacial
adhesion improves stress transmission from the matrix to
the fiber, as well as composite performance. Therefore,
chemical modification of the fiber surface has been the most
effective way to chemically bond the matrix to the forcing
agent. This modification is achieved by using coupling
agents that promote the formation of chemical or material
bonds between the wood flour (WF) and the polymer
matrix. In addition to the coupling agents, compatibilisants,
and grafted copolymers, there are thermal and mechanical
surface treatments performed on the fibers. Five WF/HDPE
composite blends with WF contents of 40%, 50%, 60%,
65% and 70% were evaluated for density, tensile strength,
hardness test and thermal conductivity. The physical tests
showed that the density and hardness of WPC increased
with the wood content of the composite. In addition, the
experimental results show that the thermal conductivity of
WPC decreases with increasing WF content. In general, the
results indicate that the developed WF/HDPE has suitable
mechanical and thermal properties.

Biography

Morchid Fatima Ezzahrae is currently a first year PhD student in Engineering Sciences at University of
Hassan |1, ENSETM, working under the supervision of Professor Zamma Abdellah. Her doctoral work
focuses on wood-plastic composite materials. She holds a MS in Physics and New Technologies,
Materials and Nanomaterials and a BA in Physics and Applications.

E-mail: fatima.morchidl-etu@etu.univh2c.ma

ICMES 2022 173



The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

Effect of chemical treatment on Moroccan Alfa fiber thermal behavior

K. LAMHOUR?3, A, TIZLIOUINE? O. CHERKAOUI®

INational High School of Electricity and Mechanics Hassan 11 University, Km 7, El Jadida Road, 8118, Oasis Casablanca, Morocco
2Laboratory of Mechanics Production and Industrial Engineering (LMPGI) Higher School of Technology Hassan Il University, Km 7, El Jadida

Road, B.P. 8012 Oasis Casablanca, Morocco

SREMTEX Laboratory, Higher School of Textile and Clothing Industries (ESITH), Casablanca, Morocco

Abstract

The esparto plant stems are rich in cellulose and are an
inexpensive and easily renewable source of natural
fibers that can be reinforced with polymers. However,
large quantities of non-cellulosic material, surface
impurities, and low degradation temperature make
natural fibers less attractive for reinforcement with
polymeric materials unless they can be modified in a
suitable manner. In this paper, Alfa stems were treated
with  NaOH solution with three different
concentrations (1,2 and 3 Mol) for 2hours at a
temperature of 100 °C.

In order to compare the thermal stability of Alfa fibers,
a thermogravimetric (TG) analysis was used. The
comparison and analysis of the results confirmed some
thermal changes of the fibers after the treatment due to
the removal of some non-crystalline constituents from
the plant and the thermal stability of the treated Alfa
fibers were improved.

Keywords: Natural fibers, Alkaline
Thermal analysis, Structural modification

treatment,
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Figure: Alfa plant stems
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Abstract

In this work, we study the propagation and localization

of electromagnetic waves in a semi-infinite and infinite

superlattice made out of graphene/dielectric bilayers

[1-2]. Our goal is to show
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The possibility of existence of band gaps in an
infinite superlattice even though the weak
thickness of the graphene layer.

The possibility of existence of surface modes
in a semi-infinite superlattice terminated by a
thin cap layer by analogy with the surface
modes already obtained in one dimensional
superconducting photonic crystal [3]. The cap
layer can be either dielectric or graphene.
These modes fall below the light line of
vacuum and inside the superlattice band gaps.
An analysis of the electric and magnetic fields
of these modes allowed us to study the spatial
localization of these modes in the system.
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Si/Graphite as Anode Material for Lithium-lon Batteries (L1BSs)
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Abstract

All over the world, the decarbonization of the energy network,
the integration of wind and solar electricity generation systems,
and the use of hybrid and electric vehicles were considered as a
priority. Meeting the increasing requirement of these markets,
lithium-ion batteries (LIBs) with their higher specific energy
density of 250 Wh. Kg? [1] still non-competitive to the
conventional gasoline engines of 13.000 Wh kg* [2]. To
overcome these limitations, exploring new chemistries for higher
energies, safer and cost-effective batteries are required, in this
perspective, the next generations LIBs call for developing new
electrode formulations, including the cathode and the anode
materials. the Si-based materials have been attracting great
interest due to its abundance (second richest element in the Earth's
crust), its high specific capacity of 3580 mAh. g* and its proper
working potential around 0.4 V vs. Li*/Li [1][2]. In addition to
that, its mature processing industry put it at the top of the most
promising next-generation anode materials [3]-[4]. However,
numerous challenges limit its practical use, namely its huge
volume change during the lithium insertion extraction, the poor
electrical conductivity, and the unstable solid-electrolyte
interphase (SEI) layer inducing its capacity decay and its poor
coulombic efficiency [5].

In this work, we are reporting the elaboration of graphite
microparticles decorated by silicon nanoparticles as an efficient
strategy to address the aforementioned challenges, by combining
the advantages of the Si (high specific capacity) and the graphite
(better capacity retention). Evaluated as anode material for LIBs,
the mixture exhibits an initial charge capacity of 669 mAh/g with
an initial coulombic efficiency of 86% and a capacity retention of
75% after 50 cycles.
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Abstract

To obviate adverse effects from the non-biodegradability of
certain polymer-based slow-release fertilizers (SRFs) and
to offset higher operational costs, the use of biopolymers as
coating material has recently caught interest in the research
circles. The present work aims to design a sustainable
coating material based on biodegradable polymers. To this
end, Alfa plant was initially exploited as a viable
sustainable source for the extraction of lignin (LGe), that
was in turn integrated in the development of a three-
dimensional crosslinked network, including
methylcellulose (MC) as a matrix and citric acid (CA) as a
cross-linking agent. Then, the designed coating material
was applied onto Di-ammonium Phosphate (DAP) and
Triple Superphosphate (TSP) water-soluble fertilizers in a
rotating pan machine. Chemical and physical
characterizations, in addition to biodegradation
investigation, have all ensured that the coating material was
benign to the environment. Nutrients release experiments in
water as well as in soil environments have proved the
effectiveness of the MC and MC@LGe coating layers in
delaying the nutrients discharge. Besides, the nutrients
release from coated DAP and TSP lasted longer than 30
days. Furthermore, the bio-composite membrane enhanced
the fertilizers mechanical resistance and boosted the soil
water retention capacity. These results showed that this
hybrid composite based on extracted lignin and methyl
cellulose could be used as an efficient coating material to
produce slow-release fertilizers with multifunctional
performances.

Figure: Physico-chemical interactions inside the polymeric
membrane.
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Abstract

Trimetazidine (TMZ2) dihydrochloride [1-(2,3,4-
trimethoxybenzyl)-piperazine dihydrochloride] is a highly
effective, well-tolerated drug, usually known for its
antianginal effect, maintains cellular homeostasis, correcting
the disorder of ion pumps and sodium/potassium cross
membrane flow and acts as a scavenger of oxygen radicals.
Up to these days, the action mechanism of TMZ is still hard
to explain.

In the following study, we report the modification of glassy
carbon electrodes using PEDOT coatings in order to
investigate the electrooxidation of TMZ as well as a possible
mechanism of action. The electrochemical analysis of this
drug was studied by cyclic, differential pulse, and square
wave voltammetric methods in solutions of different pH
values and the results have shown that square wave
voltammetry (SWV) is the most suitable one for analytical
characterization. This latter can offer a rapid analysis, simple
operation, and low-cost instrumentation.

In this work, the main objective is the possible practical use
of the proposed method on an industrial level, thus, the
analytical characterization of the sensor was undertaken for
the direct determination of TMZ in urine and serum. All
results confirmed the good sensitivity, accuracy, and
selectivity of the elaborated polymer.

Figure: Schematic illustration for the electrochemical detection
of TMZ on PEDOT modified GCE
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Abstract

The structure of phosphate glasses has been the subject
of many researches due to their superior physical
properties such as high thermal expansion, low melting
and softening temperatures. In addition, the
hycroscopic nature of these glasses offers them a
limited field of application. Through this method of
soft chemistry which names coacervation one make the
glasses with the same properties as those of glasses
prepared by meltquench method, with the power to
control through different processing parameters: the
concentrations and the initial pH. However, it makes
an attractive method for coating and joining processes
on the industrial scale. The aim of this work is to study
and characterizing the zinc iron phosphate glasses
prepared by coacervation method. The obtained
glasses were examined by ICP-AES, density methods,
FTIR spectroscopy, XRD, and DSC. A linear
correlation was identified between the evolution of the
experimental Fe/P ratio and the theoretical one, with a
slope close to unity. Thermal analysis shows that the
difference between the glass transition temperature Tq
and the crystallization onset temperature Tc decreases
with the addition of iron oxide. The incorporation of
iron at increasing rates in the glass significantly
increases its water resistance, according to the study of
chemical durability of these glasses.
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Abstract

The energy consumption in the building continues to
increase, as In Morocco the annual energy consumption
(from all sources) per capita is 0.5 toe. This energy
consumption increases by 4.3% every year. The electricity
consumption per capita is 781KWh per year, with an annual
increase of 7.8%[AMEE]. The improvement of energy
efficiency is necessary to reduce this consumption.

The present work consists to enhance thermal properties of
Pozzolan by combining it with plaster. Indeed, Pozzolan is
a volcanic rock and renewable product with thermal
properties very interesting due to its microstructure and
porosity. It is coming from Taza (Moroccan)The main
objective of this work is to study how the embedded
Pozzolan with plaster modifies thermal properties of
mortar; this study will be a contribution to the
understanding of the thermal behavior of this composite to
motivating the proposal that it will be used as a double
partition between two walls.

Keywords : Pozzolan; energy efficiency, concrete, mortar.
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Abstract

The purpose of the present study is to report the main changing
of crystalline cellulose fraction originated from four samples
of Moroccan softwood using X-ray diffraction (XRD) and
Fourier transform infrared spectroscopy (FTIR). Qualitative
evaluation of superposed diffractograms showed the presence
of three fundamental peaks characteristic of cellulose Ig
detected at 26=14,8°; 16,5° and 22,6° and attributed to the
(110), (110) and (200) crystallographic plans, respectively®2.
The XRD analysis confirms the crystalline cellulose sensitivity
to degradation by showing the decrease in the crystallinity
index (Crl %) during ageing process. No significant changes
were observed on crystallite size (D2go) exception marked for
some samples, when the significant size value could be

Figure: Cellulose Oxidation mechanism

OH
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secretion substances due to the living organisms. The recorded

spectra of FTIR for different samples indicate significant

decrease in the intensities of the bands assigned to the

crystalline cellulose located at 3278, 1425, 1318, 898 and 710

cm. This decline can be justified by decreasing cellulose

crystallinity accompanied by an increase of disordered

structure (amorphous form) identified by the absorptions

located at 1337 and 1156 cm 3. The appearance of new

vibration band ascribable to carbonyl groups (1738 cm-1)

revealed by FTIR spectra is a result of cellulose oxidation (Fig.

1)*. The present data developed a detailed understanding of

changes that occur at the cellulose microcrystalline structure

and may be applicable to other types of cellulose polymorphs.
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Abstract

As decarbonization continues to be a need and a necessity, energy
storage continues its race to ensure a better transition to a green
world. The automotive sector is one of the ecosystems where the
demand for new functions is increasing, so the Pb-acid battery is
now facing a challenge where electrification is at the heart of the
challenge. The scientific community is then in search of new
configurations allowing better performances to meet the
requirements of the automotive sector today. However, the
positive electrode of lead acid battery (LAB) still limits battery
performance due to shedding of matter, but several approaches
have been attempted to remedy this problem either with the
incorporation of additives[1,2] or by electrode modification[3].
Because of LAB manufacturing process is very sensitive, any
change can be manifested in final performances, we aim to retrace
the development path of LAB and to preserve electrode
mechanical properties. We modeled five experimental responses:
crystallite size and content of both PbO and tribasic lead sulfates
(3BS) phases, and specific surface area of cured paste. The design
of experiments was performed using the AZURAD® software.
This design considers three factors, two are quantitative factors
(water/LO ratio and acid/LO ratio) while the third one is a
qualitative factor (curing) with two levels. SEM, XRD and BET
were used to characterize the pastes after curing.

The acid to oxide ratio is significant in controlling the 3BS
content. At high temperature, the acid to oxide ratio (acid/LO
ratio) shows more influence on the 3BS size, above 10% the 3BS
size becomes very slightly impacted by both ratios. The peak
temperature in the curing phase mitigates the effect of both ratios
on the size of 3BS. Results reveals two zones of nanostructured
paste material evolution delimited at 10% of acid/LO ratio.
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Abstract

Cellulose is the most abundant organic compound found on earth,
it has highly desirable properties such as biocompatibility,
biodegradability, thermal and chemical stability. It is widely used
in several industries such as textiles, plastics, wood, cosmetics and
pharmaceuticals. Cellulose presents a difficulty of dissolving in
water due to its intermolecular and intramolecular hydrogen
bonds, which limits the extent of its application. Therefore, the
search for power and eco-friendly solvents for cellulose
processing has been a key issue in this field for decades. Recently,
considerable attention has been received in the research related to
the application of ionic liquids (ILs) in the dissolution of
cellulose. ILs are defined as pure compounds, consisting only of
cations and anions. They have negligible vapor pressure, thermal
stability, low melting point (< 100 °C), recyclable, lower viscosity
and are non-flammable. In this work, the dissolution of cellulose
in 3-hexyl-1-methylimidazolium acetate ionic liquid was carried
out in order to study the impact of the anion acetate of the IL on
the cellulose dissolution. The viscosity properties of cellulose
dissolved in IL were studied in the concentration range of
cellulose from 2 to 10 wt%.
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Abstract

Concrete facades can deteriorate for a variety of reasons,
and damages is often the result of a combination of several
factors, such as ultraviolet radiation, temperature changes
(thermal cracking), abrasion, erosion, fine dust pollution,
and microbial adhesion, which increases their vulnerability
to developing surface defects. The permeability and water
penetration associated with the hydrophilic character of
concrete allows water to quickly penetrate into its structure
during rainy seasons. This penetration is the principal cause
of all major physical and chemical degradation processes
affecting concrete structure. Protecting the concrete surface
with superhydrophobic coatings remains one of the best
alternatives for overcoming water penetration. In this study,
a fluorine-free water-repellent coating based on siloxane as
low surface energy material was developed and successfully
applied to concrete substrates using dip-coating technique.
The prepared formulations have a high stability during
storage in the bottle, and the coated concrete showed super-
hydrophobicity with high water contact angle (WCA) over
than 150°. Besides, the self-cleaning properties, mechanical
robustness, stability under UV radiations, resistance to
temperature and humidity were investigated. After 10
cycles of abrasion test and 720 hours at 45°C and 80%
humidity, the coated concrete maintained its self-cleaning
properties. Natural out-door aging tests have shown that the
coating is weather resistant.
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Abstract

Protective facemasks made of non-woven fabric are widely used
during the Covid-19 pandemic. In the literature, it is reported that
the surface properties of the facemasks are among the factors that
could influence their filtration efficiency. Moreover, these
properties could even have an effect on the step that precedes the
filtration, which consists in the adhesion of the microorganism on
the surface of these facemasks. In this study, we evaluate electron
donor and acceptor character of the surface of five colored masks
made of non-woven fabric using the contact angle method. The
contact angle measurements showed that the five masks used in
this work are classified as hydrophobic while the electron
donor/acceptor character varies according to the color of the five
facemasks. These results are discussed in terms of their potential
impact on adhesion of microorganisms on the surface of the mask.
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Abstract Houre

In the present study, Abaqus finite element modelling |5

was used to explore the durability of cardiovascular HI
stent made of AISI 316L under bending loading. In iy
order to achieve this purpose , two geometries of stent i
are explored: the U-shaped and Q-shaped stent . The e
cyclic loading of blood pressure doesn’t cause fracture. L

This result was confirmed by many studies. However,
when subjected to bending loading the stent was found
to experience an in-service failure. The last proved to
the artery movement and depends on the increase of
bending loading. However, the Q-shape stunt permits e L S Tine = 1000
a better distribution of load than the U-shape one.The PR s e o
cyclic work hardening is a very important parameter to

translate the behavior elasto-plastic materials, which
depending on the imposed loading paths, this work
constitutes a contribution to a modeling of low-cycle
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Abstract

The objective of this work is the valorisation of fly ash of class
C (FA-C), industrial waste generated by the JERADA thermal
power plant in the production of green concrete. Concrete being
one of the most used materials in construction; the incorporation
of this mineral addition has the effect of reducing the cost of
concrete and greenhouse gases emissions.The effects of FA-C
on the mechanical properties (compressive strength) and
rheological (viscosity) were systematically investigated.

Several concrete mixes have been formulated: the first serves
as a control, and does not contain any mineral admixture. The
others contain FA-C in the order of 15 to 50% in partial
replacement of cement. For each series of tests, a set of standard
size cylinders (15-30) was performed. The raw materials and the
elaborated specimens were analysed using several analytical
methods such as X-ray diffraction (XRD), scanning electron
microscopy (SEM), and Fourier transform infrared spectroscopy
(FTIR).

The compressive strengths of the prepared concrete were
measured after 7 and 28 days and then compared to the
conventional concrete (CC). The results showed that the mixture
with 15% of FA-C showed the maximum compressive strength .
To successfully process concrete, it is necessary to predict and
control its flow behavior.in order to investigate the rheological
properties of blended cement pastes, a rotational viscometer was
used to determine the flow characteristics of ordinary and
blended cementpastes. The results showed that the addition of
fly ash decreases yield stress and plastic viscositycement pastes.
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Abstract

Anionization of cellulose nanocrystals (CNC) is the
most widely used fabrication of CNC for adsorption,
because of the necessity to remediate wastewater from
cationic metal ions [1]. Sulfation, acetylation, and
carboxylation are the most common CNC anionization
techniques with strong reaction conditions that could
destroy the structure of the CNC [2,3]. In this work,
sulfonated, acetylated, and carboxylated cellulose
nanocrystals were studied as nanoadsorbent for the
effective removal of cationic toxic cadmium. All
extracted CNC were characterized by FTIR, zeta
potential, conductometric titration, AFM, and XRD
techniques. The adsorption capacity of Cd?* was
subsequently studied, and the effect of adsorption
process parameters was determined in a controlled
batch system. Based on the results, the highest removal
percentage (85%) and adsorption capacity of 269 mg
Cd?* per g of CNC was obtained for sulfonated-CNC,
which was remarkable compared to other modified
CNC capacities cited in the literature. Furthermore, the
Cd2+ removal mechanism was investigated based on
characterization results before and after adsorption and
based on the Kkinetics results. Overall, this study
demonstrated the potential application of sustainable
and biodegradable quinoa stalks-based CNCs as an
environment-friendly adsorption material with an
excellent Cd?* removal effect.
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Figure: Raw phosphate nanoparticles

Abstract

Phosphoric acid (HsPO.) is commonly used in the several
industries, including pharmaceutical, food, electronics or as
fertiliser. Commercially phosphoric acid is usually obtained
from phosphate ores through a wet or thermal process.
Using the wet process, the obtained phosphoric acid is
loaded with several impurities such as Cd?*, Mg?*, Pb?* that
limits its utilisation especially in fertilisers or food
industries. In this study the thermal process is used to
minimise the presence of undesirable elements in the
phosphoric acid.  Thus, phosphate rocks from de
Boucrad/Ladyoune (Morocco) was grounded and then
heated with some adjuvant such as LiCl and MgCl; at two
different temperatures (700 and 900°C). Then, the
phosphoric acid was produced and the reduction of heavy 2. M. HUTTON, Phosphorus and Potassium, n°132, 33, (1983)
metals was evaluated. The obtained results indicated that 3. J.L IACOUT, Thése, Institut National Polytechnique de Toulouse,
treating phosphate rocks with LiCl enhanced the removal (1983).

efficiency than other adjuvants. The purified phosphoric

acid is next used to prepare calcium phosphate phases to be

applied for medical and environmental applications.
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Abstract

Morocco and north African countries are known by their hot
weather in some regions such as the south of Morocco with an
average of almost 30 °C. This creates a permanent need supply of
air-conditioning all over the four seasons which is currently
dominated by vapor compression systems (VCS). The VCS has
several drawbacks, the high cost and the toxicity of refrigerants
being some of them. On the other hand, the alternative evaporative
cooling system is an eco-friendly cooling technology, but the
cooling efficiency is very low under humid conditions. To
increase the cooling efficiency of an evaporative cooling system,
the air could be pre-dried (dehumidified). Adsorption over a solid
desiccant holds a lot of promise for air dehumidification. Among
the different porous solids, metal-organic frameworks (MOFs),
have recently shown huge promise for deployment in such
applications. This work concerns the synthesis and
characterization of Cr and Al based MOFs that have promising
water adsorption properties to be deployed for evaporative
cooling systems. The MOFs were prepared mainly by
solvothermal (hydrothermal) synthetic routes. For those MOFs
that were evidenced to be phase pure by powder X-ray diffraction
analyses, further characterizations were conducted using FT-IR
and specific BET surface area measurements. Moreover, mixed-
metal approach was attempted to assemble multivariate MOFs
that could have potential impact on the water adsorption profiles
of the pristine MOF. Water adsorption isotherms were also
collected for some of the synthesized MOFs and gave S-shaped
isotherms with different onset points.
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Abstract

The need to adapt to sustainable development, green
chemistry, and industrial ecology, which appear later, leads
to the development of new materials. Among this new
generation of materials are composites that are
characterized by high performance. Several types of
research are studying the evolution of bio-composites to
obtain efficient and less expensive products, especially
since the availability of petroleum and conventional
materials seem to be exhausted, and their cost is high. This
literature review presents a summary of composite materials
reinforced with natural organic and inorganic fillers.
Besides, it describes the hybrid composites materials
reinforced with "natural/synthetic fibers" or with "natural
fibers". These materials with natural reinforcement have a
great capacity to replace conventional composites thanks to
their low cost, lightness, and ecological advantages. In
addition, it reports an idea about the resources of natural
reinforcements, as well as their mechanical and chemical
properties and their application domains. Thus, the last part
summarizes the modelling approaches.

Keywords: Composite, Hybrid composite, Natural fiber,
Mechanical and chemical properties, Modelling.
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Abstract

Azines with C=N-N=C functional unit are important
compounds with high interesting chemical properties and
undergo a wide variety of chemical processes such as
isolation, purification, and characterization of carbonyl
compounds in addition They have several advantages
as protective agent for example economic advantage
due to low cost. Azines have been conventionally
synthesised by the condensation of hydrazine with
ketones and aldehydes and many alternate routes

are also available [1].

Our main goal from this study is chowing the
catecholase activity of complexes which are formed in
situ by combination of azine derivatives and different
metal salts. the study shows that azine derivatives
ligands give high performance to cathecolase activity
in oxidizing cathecol to quinone [2].
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Figure: The qualitative release chromatograms of thyme EO from
Na+-Mt/OE hybrid materials

(d)|
Thymol [ Carvacrol
pCymene

Thymel | Carvacrol

Abstract

Encapsulation systems based on nanostructured biomaterials
are of considerable scientific interest due to a number of their
unique properties. A green method that can be easily used in AMoriin
different industrial applications, based on the modification of Py |
sodium exchanged montmorillonite (Na*-Mt) with essential ' o l(l
oils (EO) such as thyme oil, thymol and carvacrol was e

presented. The obtained results show the prepared clays- frairas
essential oils hybrids were promising nanomaterials to - hymol lxl
encapsulate the active compounds and to control their release L - W,l =
in the functional applications. o p-Cymene |

The obtained results show that the adsorption of thyme EO, ' “‘""‘“'l
thymol or carvacrol molecules on the Na*-Mt took place on rhpens

the external surface i) by hydrogen bonds between the OH 3o g e
groups of thyme EO, thymol or carvacrol molecules and OH Tomednin)
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Abstract

Natural adsorbents based on plant are among the most
widely used low-cost biomass materials for removing
pollutants from aqueous media.The behavior of the cationic
dye in the presence of a natural adsorbent (SB) and activated
by a T.A (SA) is closely related to the physico-chemical
parameters of the studied system[1]. They were conducted
on the effect of contact time, initial adsorbate concentration,
pH, mass of the support and temperature. The composition
of the adsorbent was studied by Fourier transform infrared
spectroscopy (FTIR), scanning electron microscopy (SEM)
and energy dispersive X-ray spectroscopy (EDX)
techniques[2]. Adsorption was mainly fitted to Langmuir
and Freundlich isothermal models and pseudo first and
second order kinetic model. The examination elucidated the
excellent potential power for the removal of the dye by
(SA), as well as the sorption process reached a steady state
in 1h. The thermodynamic results revealed that the pH has
a remarkable influence on the removal process of cationic
dyes from agqueous solutions, the cationic dye removal rates
corresponding to (SB) and (SA) were 82.47% and 91.73%
respectively, it was also observed that the adsorption is
highly spontaneous and that the supports have a high reuse
potential, which highlights their value for industrial
applications[ 3]. Modeling of the adsorption by kinetic
models showed that the adsorption process by (SB) and
(SA) follows a pseudo-second order and langumir .
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Figure:

Abstract

According to the principles of green chemistry, sustainable
synthesis routes are highly sought after, not necessarily to
maximize conversions and yields, but rather to minimize
energy consumption and waste production. In this context,
the integration of catalytic processes played an important
role in the chemical and pharmaceutical industries?. This
interest is due to the catalyzed reactions simplicity, the
energy and solvents reduction, and the increase in the
product yield. Generally, the Knoevenagel condensation®
and the coumarin synthesis are reactions still frequently
applied, in the synthesis of certain new drugs®. Moreover,
the biscoumarin derivatives have a broad spectrum of
biological activity®. In this work, we have developed a
simple, effective, green, and non-toxic protocol that was References

A% "f«u I
A ’9\‘* A fox

A b Ay
= (N2Hs),SiFg
S . X= CN, CO,Me, CO,Et
; (NaHe)sSiFs (0.1 mol%)
\_) rt, 30-60 '
2 ml EtOH

t
Recyclability of the support cataly

used for the Knoevenagel condensation and the biscoumarin 1. Anastas, P., Eghbali, N. Chem. Soc. Rev, 39 (2009) 301-312.
derivatives synthesis. It has demonstrated that the use of a 2. Govan,J, Gunko, Y. K. Nanomaterials, 4 (2014) 222-241.
new hyb“d Crysta| as a heterogeneous Catalyst makes it 3. Knoevenagel, E. Ber Dtsch.Chem.Ges, 27 (1894) 2345-2346.
possible to obtain several advantages such as a short 4 Madivada, L. R., Anumala, R. R., G_illa, G., Alla, S., Charagondla, K.,
. . . . .. Kagga, M., Bhattacharya, A.,Bandichhor, R. Org. Process Res. Dev.,
reaction time and exceptional catalytic activity. 13 (2009)1190-1194.
Furthermore, (N2Hs).SiFs was examined for five successive 5. Perumalsamy, H., Sankarapandian, K., Veerappan, K., Natarajan, S.,
cycles without significant loss of catalytic activity. Kandaswamy, N., Thangavelu, L., &Balusamy, S. R. Phytomedicine,
46 (2018) 119-130.
Biography

Fatima EL HAJRI received a master’s degree in Organic Chemistry from the Faculty of Sciences, Ibn
Tofail University, Morocco, in 2019 and is now a Ph.D. student in organic chemistry at Ibn Tofail
University. His research has focused on the organic synthesis, catalysis, and application of synthetic
“ - compounds as catalysts in organic transformations. She published more than 3 papers. Her H-index is 2

on Scopus.
E-mail: fatima.elhajril@uit.ac.com

ICMES 2022 196



The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

Three-Dimensional Lattice Boltzmann Simulation of MHD Natural
Convection in the Cuboid Cavity Centred by a Rectangular Cylinder
uniformly heated and filled with ferrofluid FesOs-H20

Khalid Chtaibi 12, Mohammed Hasnaoui !, Haikel Ben Hamed 2, Youssef Dahani 1, Abdelkhalk Amahmid !

1UCA, Faculty of Sciences Semlalia, Department of Physics, LMFE, B.P. 2390 Marrakesh, Morocco

2UPJV, University Institute of Technology, LTI, Amiens, France

Abstract

Heat transfer by natural convection in 3D enclosures is one of the
most important phenomena due to its interest in various practical
and industrial applications, such as solar power collectors, cooling
of electronic components and nuclear reactors, etc. [1]. More
recently, the Boltzmann lattice method has become one of the
most widely used numerical methods to study heat transfer by
natural convection due to the many advantages that favor this
method, such as simplicity of programming, simple
implementation of boundary conditions, adaptability to parallel
computation, etc. Several numerical studies have chosen the LBM
to investigate heat transfer by natural convection in 3D cavities
saturated with the nanofluid [2,3] or solid-liquid phase change
problem [4]. The literature review showed that there is little work
dealing with heat transfer by natural convection in 3D cavities
containing a rectangular heating cylinder. In the present study, the
heat transfer by natural convection in a cuboid cavity centered by
a rectangular cylinder uniformly heated by a temperature T}, and
cooled by the two opposite vertical facades, while the other
facades are thermally insulated, and it is filled by Fe;0, — H,0
ferrofluid and subjected to a vertical magnetic field as shown in
Figure 1.

Figure: 3D physical model
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Abstract

Amorphous porous organic phosphazene polymers (POPs)
were synthesized from p-phenylenediamine (PDA) and
hexachclorocyclotri[phosphazene (HCCP) in presence of
disiopropylethylamine as shown in the reaction scheme
below (Fig 1). The amorphous polyphosphazene framework
obtained was flame retardant, and showed excellent themal
stability with about 30% weight loss at 1000°C. The
structures and size of the polymer microspheres depended on
the method used to synthesize the polymer. Running the
same reaction in presence of graphene oxide (GO) resulted
in different polymeric material that also exhibited high
thermal stability. Functionalization of GO by PDA and
HCCP was revealed in the SEM, TEM, and TGA analyses of
the obtained material. In addition, electrochemical studies
showed that GO-doped phosphazene cyclomatrices
exhibited excellent supercapacitance, when compared to
cyclomatrices witout GO, although both materials showed
promising electrochemical properties (Fig 2).

Figure:
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Abstract

With the aim of obtaining construction bricks with improved
properties, this paper provides a design of unfired clay bricks
based on extracted clay from Oulad Azam village in the region of
Taounate in Morocco; using fiber additives of dwarf palm
(Chamaerops Humilis). The main objective of this study
investigates the influence of dwarf palm fibers content on the
physical and mechanical properties of unfired bricks. First, X-ray
diffraction analysis, according to standard NM EN 13925-1, on a
sample of powdered clay showed that the studied clay is of type
[lite with non-swelling characteristics. Dwarf palm additive was
incorporated in the form of fibers of different sizes ranging from
1 cm to 4 cm, manufactured manually via a chisel by preserving
the leaves and eliminating the stem part. VVarious percentages by
weight of the additive (0%; 1%; 5%; 7%; 10% & 12%) were
assessed. Bulk density measurement, according to NM EN 772-
16 showed that obtained bricks are light as their bulk density does
not reach 2.75 g/cm3 as the maximum allowable limit following
the corresponding standard. Compressive strength properties
showed a noticeable decrease as the percentage of the additive
exceeds 1%, due to the better consistency between the layers of
clay at low content additive. This prevents the deformation of the
brick, promoting homogeneity and uniforming clay-additive
distribution. Flexural strength testing, according to NM EN 772-
2, showed a notable decrease in bricks resistance following a
direct increase in the dosage of dwarf palm additives. According
to the German DIN 18945(2013-08) standard, a dosage of 12%
of the additive produces Earth Blocks Class 5(EB5), while below
this dosage the bricks obtained are classified EB6.

Figure: Physical and mechanical properties of unfired clay
bricks samples with dwarf palm-fibers additives
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Abstract

Infectious diseases caused by bacteria and fungi remain a major
worldwide health problem due to the emergence of the microbial
resistance to various anti-infective drugs. This resistance
phenomenon resulted from the overuse of antibiotics [Xl. Common
multidrug-resistant pathogens reported by many researchers are
Staphylococcus aureus, Escherichia coli, Pseudomonas
aeruginosa, Salmonella, Candida, Aspergillus and Fusarium [,
Therefore, the search for novel and effective antimicrobial agents
is of paramount importance to combat these pathogenic
microorganisms. In this context, several drugs endowed with
antimicrobial and antifungal activity have been developed.
Among them, tetrazoles have been reported by many researchers
as potential antimicrobial against different strains of pathogenic
microbes Bl. In the view of the above literature findings and in the
continuity of our research work on the synthesis of new
antimicrobial compounds ™, novel malonate derivatives
incorporating a tetrazole moiety have been synthesized through
the  Knoevenagel  reaction of  various  1,6-Bis(4-
formylphenoxy)alcane followed by 1,3-dipolar cycloaddition of
the cyano group with azide. Their structures were determined on
the basis of spectroscopic analyses, including IR, NMR, and HR-
ESI-MS. Subsequently, the synthesized compounds were tested in
vitro for their antimicrobial activities against four bacterial strains
(Listeria innocua, Escherichia Coli, Pseudomonas aeruginosa,
Staphylococcus aureus) and three fungal strains (Candida
albicans, Rhodotorula, Aspergillus) using a broth microdilution
and an agar-disc diffusion method. The in vitro bioassay results
indicated that all synthesized compounds displayed moderate to
high antifungal activity against the fungal strains. For the
antibacterial activity, only product 4 (n=6) showed a moderate
antibacterial activity against Staphylococcus aureus.
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Figure: Synthesis scheme of tetrazole derivatives

NV Br—(CH,),—Br — Y,
OHE (\{‘_’,/ -OH W- onc—{C}—o—wlim—o—{:;)—0110
1 2(n=34,8)
Reflux / DMF
H H
M. N
N NN
N— - — bW NaN; + NH,Cl ne — — cN
J=eH{ pro-ch-0{ Yrons( eH+{  -O-(CHY,—O 7 Ncn
" — —""N Refiux/DME N/ \u> “on
4(n=3,4,6) 3(n=3,4,6)
References

1. Noskin, G.A.; Rubin, R.J.; Schentag, J.J.; Kluytmans, J.; Hedblom,
E.C.; Smulders, Lapetina, M.; E.; Gemmen E. Archives Intern. Med.,
2005, 165 (15), 1756-1761.

2. Grundmann, H.; de Kraker, M.; Davey, P. Lancet. Infect. Dis. 2011,
11, 344.

3. E.A.Popova, R.E.Trifonov, V.A.Ostrovskii. Russ. Chem. Rev., 2019,
88 (6) 644 — 676.

4. H.Benouda, B. Bouchal, A. Challioui, A. Oulmidi, T. Harit, F. Malek,
A. Riahi, Mohammed, B.*, B. Bouammali*. Letters in Drug Design &
Discovery, 2019, 16(1), 93-100.

therapeutic domain.

Chaymae Bourhou is currently a third-year Ph.D. student under the supervision of Prof Bouammali B.
at the faculty of sciences Oujda. As part of my doctoral research, | have acquired expertise in the
synthesis and characterization of new organic compounds based on nitrogen heterocycles such as
tetrazole. My research also focuses on the valorization of aromatic and medicinal plants and the
characterization of new biomolecules extracted from natural products and their applications in the

E-mail: Bourhou.chaymae96@gmail.com

ICMES 2022

200


mailto:Bourhou.chaymae96@gmail.com

The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

The use of clayey residues in the manufacturing of compacted earth blocks:

optimization of formulations

M. DADDA!, K. ABDELOUHADI!, M, WAQIF!, L. SAADI!

IMED-Lab, Faculty of Sciences and Techniques, Cadi Ayyad University (UCA), 40000 Marrakech, Morocco

Abstract

Earthen construction techniques have been used for a
long time all over the world in different forms: adobe,
cob, rammed earth, compressed earth blocks (CEB)...
CEB are the most accepted form of unbaked earthen
material for the construction of modern buildings and
have known a growing interest as an alternative,
sustainable and recyclable material. The aim of this
work is to evaluate the potential use of Moroccan
clayey soils from the Youssoufia region in the
development of an eco-construction with promising
mechanical and thermal properties. Thus, two by-
products of different granular textures, generated in
large quantities in the Youssoufia region, were the
subject of the present investigations. The work was
developed in two phases: in the first phase, a series of
tests were carried out to determine the geotechnical,
mineralogical, chemical, and thermal characterization
of the waste rock collected in order to choose the most
suitable mixture for the manufacture of the CEBs in
compliance with the requirements of the French
standard XP P 13-901. To do this, different proportions
of crushed sand 0/4 (20, 30, 40 and 50% by weight),
and clayey soil were subjected to particle size analysis
and tests to determine the limits of
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the mechanical and physical properties of the CEB
elaborated by the selected mix. The material
properties that have been quantified include
compressive strength, flexural strength, and thermal
conductivity. However, an improvement in the
mechanical performance of the CEB was observed
based on the results of these tests.
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Synthesis of 2-thienyl (or furyl) chromones by the “one pot” Naik's method
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Abstract

Flavones or 2-phenylchromones are a group of oxygenated
heterocyclic compounds belonging to the family of
flavonoids. The study of these secondary metabolites
renewed interest since they have been attributed many
biological activities, such as anti-cancer, anti-microbial,
anti-inflammatory activities... ®? As a consequence of
these vital properties researchers were explored extensively
the synthesis of these substances using various methods.
Among the most used methods of synthesis of flavones,
there is the condensation of 2’-hydroxyacetophenone with
aromatic aldehydes in the presence of sodium hydroxide as
base, followed by the oxidative cyclization of obtained 2'-
hydroxychalcones using iodine as catalyst in DMSO.
Recently, Naik et al. were reported a good yield one pot
synthesis ~ of  flavones  established from  2’-
hydroxyacetophenones and substituted aromatic aldehydes
using domino aldol-Michael-oxidation reaction catalyzed
by pyrrolidine as a base and iodine as an oxidant in
DMSO.E!

In this study, we report the synthesis of 2-thienyl (or furyl)
chromones by Naik's method (Scheme 2) and the results
obtained are compared with those of the classical two-step
method (Scheme 1).
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Scheme 1: Scheme of flavone synthesis via the classical two-
step method
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Scheme 2: "One pot" synthesis of flavones via Naik's method
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Abstract

This work treats the synthesis of P20s-TiO- glass deposited on
steel samples by using sol-gel process. In a previous study by
Kalidou Ba the P,Os-TiO; coating did not adhere to the substrate
(steel). For that purpose, prior to depositing the glass, the steel
sample is treated with an amorphous phosphatation in order to
enhance his adhesion.

Following that, a corrosion protection was assured under the form
of thin films consisting of six layers of P,Os-TiO; glass, which
was deposited by spin coating with thermal treatment at 120° and
450°C. Phosphoric acid, titanium tetra-isopropoxide and tri-
methyl phosphate was used as precursors.

A structural and spectroscopic characterization of the coatings
was performed using Fourier Transform Infrared Spectroscopy,
X-Ray Diffraction and SEM microscopy.

The characterization of the composite showed a proper structural
formation as confirmed by the FTIR and XRD. While, the
morphology and the elements of the coating were identified as
expected by SEM-EDX.

Figure:
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Graphene and Chitosan Innovative Materials for Water Treatment
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Abstract

Pollution is a serious problem in many parts of the
world, especially in urban areas [1].
Nanomaterials have emerged as the new next
generation materials for high performance water
treatment membranes with the potential to solve
the global water pollution problem [2]. Films
based on nonocomposites prepared from
grapheme (Figure 1) and chitosan(Figure 2) have
shown their performance in the field of water
pollution control by nanofiltration. In this
presentation we will present the essential
development of these new nanocomposites in this
vital field [3].

Figure: 1. Chemical structure ofg raphene [4]
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Figure: 2. Chemical structure of chitosane [5]
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N-Heterocyclic compounds: good extractants of heavy metals
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Abstract

Nitrogen chemistry containing multimodal molecules is
attracting current interest in the scientific world because of
their specificity for biological targets. These compounds are
also of great importance for the construction of polynuclear
complexes. as models for bio inorganic systems as well as
for the discovery of new catalyst precursors, the pyrazole
ring appears to play a key role since it is involved in several
types of chelating ligands [1], In recent decades many
pyrazoles and triazole derivatives have been synthesized for
biological, medical and industrial purposes [2]. These
compounds open many and diverse applications such as
corrosion, biological, catalysis and theoretical studies.

We report here the complexing power evaluated by atomic
absorption of diazoles (pyrazole) on the ions of heavy
metals. These ligands are synthesized by simple methods of
condensation. The extraction of these ions is based on a
fairly simple principle (Figure 1). Theoretical calculations
have confirmed that the extracting power depends on the
energy gain (AE=EELUMO-EHOMO) between the HOMO
and LUMO orbital of the ligand [3]. Our modest
contribution to this study is to analyze the electronic
structure of these ligands in order to find a plausible
correlation between the electronic structure of these ligands
and the low energy gain AE found to predict the structure of
a compound likely to give similar results.
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Figure: extraction of heavy metal ions by diazoles
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Figure: 1. Synthesis of the CoCl,L complex.

Abstract
The efficiency and selectivity of copper-containing Acetonitrile _
) o LH + CoCL6H0 ! > CoCLL
metalloenzymes in the oxidation of catechol to o- Methanol
quinone by atmospheric oxygen, has led coordination leq leq Stirring/A, 24h

chemists to study the structural and catalytic properties  Figure: 2. (a) DFT-optimization, (b) Solid MEP
of these enzymes. However, this present work is a
study of the catalytic activity of the oxidation of
catechol to o-quinone by atmospheric oxygen, using a
complex of cobalt (CoClzL), with L is 5-chloro-N -
((3,5-dimethyl-1H-pyrazol-1-yl) methyl) pyridin-2-
amine. The results obtained show that our complex
catalyzes the reaction of the oxidation of catechol to o-
quinone with the rate of 1.37 umol.L-1.min-1 in THF,
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Abstract

Nanomaterials are gaining increasing attention every day.
Owing to their large applications in different fields such as
electronics, optics,bio-medics, and many other usages [1],
they proved their places as one of the growing disciplines of
research. In recent years, metal oxides nanoparticles(Nps)
and specifically ZnO Nps are reported to attract high
attention among scientists because of their usage in
biomedical, and drug delivery applications with their
excellent antioxidant and antimicrobial properties [2].
However, their synthesis requires hazardous chemical
products and produces environmental harm [3]. In this
current study, a green and cost-effective route to produce
the ZnO nanoparticles is proposed using leaves extract as
reducing agents via sol-gel. As the shape, size, and
morphology are the most characteristic of nanomaterials,
different leaves extracts were investigated and were
compared to chemically synthesized sol-gel ZnO Nps. The
obtained powders were characterized using Infrared
spectroscopy, X-ray diffraction, and scanning electron
microscopy.

The two routes evidence the synthesis of ZnO as both
methods showed characteristics bands of ZnO, however, the
crystalline structure and the particles size of both pathways
were different due to the compositions of leaves extract. To
overcome the alterations, ultrasound and centrifugations
were used during the green synthesis.
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Abstract

Recently, natural convection in cavities, with or without
heating blocks, and filled with a hybrid nanofluid has
attracted the attention of several researchers [1-5]. The
hybrid nanofluid is used as a new innovative class of
nanofluid by dispersing two types of nanoparticles in the
base fluid. There are two types of nanoparticles: metallic
nanoparticles, which have a high thermal conductivity (such
as Cu, Al, Ag, Au), or non-metallic nanoparticles, which
have a low thermal conductivity compared to the first type,
such as Al,Os, MgO, TiO,, CuO. The interest in this type of
fluids comes from their multiple applications in engineering
and industry, such as nuclear reactors, cooling of electronic
equipment, heat exchangers, food storage, etc.

As shown in the above literature review and to the best of
the authors' knowledge, natural convection in the presence
of hybrid nanofluid is a current topic due to its multiple
advantages in several practical fields. Therefore, the
objective of this study is to investigate the impact of
Cu,Al,Oz/water hybrid nanofluid on natural convection in a
square cavity containing two heating blocks (Figure). The
latter have the same thermal and geometrical properties and
generate the same amount of heat. The cavity is insulated
on all the walls, except the right one maintained at a cold
temperature TC. In order to numerically solve the equations
governing the present problem, the finite volume method
based on the SIMPLE algorithm has been used. The effect
of several parameters influencing the dynamic and thermal
characteristics is studied, namely the fraction of
nanoparticles and the Rayleigh number.

Figure: Studied configuration.
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Figure
Abstract ’
The development of environmentally sustainable and eco- :
friendly compounds for steel protection is of crucial -

importance for industry but also for the preservation of
metallic components. This investigation reports the
synthesis and characterization of a new hybrid materials ey ——ry
based on the intercalation of two amino acids : (6-AHA) and EIS immersion
(4-ABA) in layered Tri-polyphosphate and their application Sk
for corrosion protection of S235 low carbon steel. The
microstructure and morphology of the inorganic-organic
systems are characterized by X-ray diffraction (XRD),
thermal gravimetric analysis (TGA), infrared spectroscopy
(IR), Raman spectroscopy, and scanning electron
microscope (SEM).

The results clearly show that the host material and the
hybrid compounds were successfully synthesized. The
corrosion efficiency of new hybrid phosphate material were
evaluated both as inhibitor and as pigment in alkyd resin in
sodium chloride electrolyte solution using electrochemical
impedance spectroscopy (EIS). The overall results
demonstrated that the synthesized hybrid systems
significantly decrease the corrosion behavior of S235 steel.
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Abstract roure
Clay-doped TiO2 particles (A-TiO2) were prepared by
Réduction
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Abstract

The adoption of fuel cells, in particular direct methanol fuel cells
(DMFCs), as renewable energy devices for automobiles and portable
electronic devices appears to be an efficient promising approach to
mitigate the energetic dependence to fossil fuels. Thus far, Pt has been
regarded as a highly reactive catalyst for the methanol oxidation reaction
(MOR). However, the high cost and rarity of Pt significantly hinder its
commercial use. The synthesis of highly efficient, ; long-term stable, and
noble metal-free electrocatalyst for MOR is a challenge for researchers.
Nickel sulfides, despite being actively employed in the field of lithium
ion batteries, supercapacitors, and as electrocatalysts, only few studies
report their use as MOR electrocatalyst in alkaline medium. In this work,
we report a facile and single-step electrodeposition of Nickel sulfides
thin film incorporating carbon nanofibers (CNFs) on indium tin oxide
(ITO). Electrodeposition technique was used as it has the following
advantages: easy to carry out, time-saving, non-polluting, and the
precursors employed are cheaper.

The electrodeposited Nickel sulfide thin film was characterized by
different spectroscopic techniques (XRD, SEM-EDS...). The
electrocatalytic activity of Nickel sulfides electrode toward MOR was
investigated by cyclic voltammetry (CV), electrochemical impedance
spectroscopy (EIS), and chronoamperometry (CA) methods. The
electrocatalyst exhibited a good electrocatalytic activity toward methanol
electrooxidation in alkaline media. Impressively, the catalyst retained up
to 80% of its initial state after 6h of durability test. These results indicate
that the incorporation of carbon nanofibers into Nickel sulfides thin film
causes the catalyst to gain a higher specific surface area and high

tolerance toward the catalyst-poisoning species generated during MOR.
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Abstract

The global increase in the use of petroleum-based polymers
has exceeded the capacity to process the waste produced.
Polymers from renewable resources hold great promise due
to their many benefits. For example, they can replace
synthetic polymers derived from petroleum, reduce
pollution thanks to their biodegradability or even reduce
greenhouse gas emissions. Cellulose and its derivatives,
such as cellulose ethers and esters, can open new
opportunities to produce specific products at competitive
prices. Cellulose triacetate (CTA) is a cellulose ester with
high crystallinity, hydrophobicity, chemical, mechanical,
and thermal resistance. It is widely used in the electronics
industry as a protective film for electronic screens, as well
as in the water treatment industry as a metal separation
membrane. Their high stiffness and crystallinity, however,
limit their use as packaging film. As a result, TAC must be
combined with other polymers or additives in order to
produce a thermoplastic film with high flexibility. In this
context, cellulose triacetate (CTA) was synthesized from
industrial waste cotton fibers. Then, a series of ionic liquids
were synthesized and used as plasticized CTA film
materials. Afterword, the physical, mechanical, and thermal
properties of produced films were investigated. The
obtained films have high flexibility and transparency, as
well as high tensile strength, thermal stability, and fire
resistance, opened up the way for the development of new
fire-resistant and packaging films as an alternative to
synthetic films.
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Abstract

Oxazinones and their derivatives are an interesting
class of heterocyclic compounds. Many of these
heterocyclic systems have biological activities,
Including anti-inflammatory, anti-ulcer, anti-pyretic,
anti-hypertensive and anti-fungal agents[1,2] and can
be used as a precursor in the preparation of phosphinic
ligands[3].

In this present work, we have shown that is possible to
synthesize a derivative of oxazinones using a
zirconium phosphate catalyst by the intuitive method
of studying the effect of mass on this reaction. A
planned experimental centred composite was defined,
with the influential factors chosen, we were able to
represents the variations of the response y (yield of the
compound obtained) as a function of these factors by a
second degree polynomial equation. The coefficients
were determined from the tests performed through a
multilinear regression, also the study of the isoresponse
curves allowed us to determine optimal conditions for
this reaction.
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Abstract

Water scarcity has become a critical challenge in our time,
resulting from the decline in freshwater resource. The rapid
growth in industrialization, urbanization, and population
influences the availability of freshwater resources. As a result,
more than two-thirds of the worldwide population would live in
water stress by 2050. Therefore, membrane separation technology
is considered one of the essential solutions for wastewater
treatment, at the same time a solution that promotes good energy
management, eco-friendly maintenance, and has no secondary
pollution.

This study concerns the preparation and characterization of
PS/NaA zeolite mixed-matrix membranes (MMMSs) deposed on
pozzolan support. Zeolite seeds were hydrothermally synthesized.
The mixed matrix membrane was deposed on ceramic support by
dip-coating method. The effect of zeolite content (2.5%-10 wt. %)
on membrane proprieties in terms of microstructure, filtration,
and antifouling performance was investigated. The prepared
membranes were characterized using several techniques such as
Fourier transform infrared spectroscopy (FTIR), nuclear magnetic
resonance spectroscopy (NMR), X ray diffraction (XRD),
scanning electron microscope (SEM) and contact angle. The
morphology analysis showed that PS-NaA zeolite membrane
layer is homogeneous and strongly adherent on the pozzolan
support. Furthermore, performances of the prepared mixed matrix
membranes were evaluated by filtration of direct red 80 (Dr 80)
and rhodamine B (RB) solutions at pressure of 3 bar.

The water permeability flux increased from 24,45 to 75,357 L/
h.m2 with increasing NaA zeolite concentration from 0 to 10wt
%. Rejection studies showed an improved rejection efficiency of
99,06%, which is higher than the neat PS membrane (84,88%).
Based on promising filtration results as well as the low cost of
prepared membrane, industrial applications for treatment of
wastewater particularly colored wastewater generated from textile
industries may take place.
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Abstract

Due to environmental concerns, the increasingly growing waste
disposal from local and industrial sources drives the Research
and Development (R&D) aiming to discover new ways to
capture waste matters from different sources and further use
them in different sectors. One way to valorize wastes is to use
them as raw materials and convert them into functional solid-
state materials. This work demonstrated the preparation of
metal-organic framework (MOF) from metal salt derived from
tannery effluent and organic linkers extracted from waste plastic
bottles. The wastes from tanneries served as Cr(l11) sources, and
the plastic bottles gave terephthalic acid linker up on alkaline
hydrolysis. Employment of appropriate hydrothermal reaction
led to the assembly of the well-known functional Cr-MOF,
namely MIL-53(Cr). The formation of the MOF and its purity
were confirmed by powder X-ray diffraction (PXRD)
characterization. The MOF was assembled by a two-step
solvothermal reaction that involves hydrolysis of the PET
bottles to get pure terephthalic acid prior to the MOF synthesis.
The extraction of pure terephthalic acid by alkaline hydrolysis
of PET bottles was confirmed by H and **C NMR spectroscopy.
N adsorption experiments at cryogenic conditions confirmed
the porosity of the obtained MOF. The prepared MOF also
showed comparable properties (surface area, pore-volume,
chemical, and thermal stabilities) to the MOF previously
synthesized from pure commercial grade precursors as
confirmed by N; adsorption at 77 K, PXRD, and

thermogravimetric analysis (TGA).
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Abstract

Corrosion is a natural phenomenon that causes millions
of dollars in losses to many industries. Consequently,
the use of inhibitors to prevent or reduce this
phenomenon is considered to be one of the means most
commonly used by manufacturers. In general, effective
corrosion inhibitors are synthetic chemicals that can
harm human health and the environment. It is therefore
essential to study this criterion of harmfulness, on
health and the environment, during the development of
these compounds.

In this context, several researchers have turned to the
use of non-toxic inhibitors called "green inhibitors",
these are natural organic compounds such as non-
volatile plant extracts and essential oils ... because of
their availability, lower cost of production and the
absence of harmful effect on the environment or danger
to human health.

In order to bring our stone to the building, we studied
the inhibiting power of the essential oil of Urginea
maritma on the corrosion of copper in medium H,SO,
0.5M. The study is carried out by coupling stationary
and transient electrochemical methods..

The results obtained show that the addition of the
essential oil to the corrosive medium slows down the
corrosion process, which results in an increase of the
inhibitory efficiency which reaches 94% for a
concentration of 0.5 g/L. The comparison between the
results obtained through the stationary and transientel
ectrochemical methods shows a satisfactory
consistency.
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Abstract

Metals are amongst the most widely used materials,
particularly in mechanical engineering, the transport
industry, electronics and construction. However, the
usefulness of metals and alloys is limited by the
common problem of corrosion. Several studies have
been exploited in the field of corrosion to examine the
possibility of inhibiting the corrosion of metals in
different acidic media, with respect to organic
inhibition mechanisms.

A large number of organic compounds have been
studied for their corrosion inhibiting potential as green
inhibitors. These retard the corrosion of metals by
adsorbing onto a metal surface. This process is
influenced by factors such as the size of the molecules,
the nature of the atoms which constitute them, the
concentration, the temperature and the nature of the
solution to be tested.

All these studies indicate that organic compounds
containing nitrogen N, sulfur S and oxygen O in their
structures lead to significant inhibition efficacy.

Our work is part of an important line of research aimed
at enhancing the plant resources and in particular the
aromatic and medicinal plants of Morocco. In this
context, we have chosen to study the anticorrosive
power of Mentha pulegium L with respect to copper in
a 0.5M sulfuric acid medium by varying two essential
parameters: concentration and temperature.

The study is carried out by coupling stationary and
transient electrochemical methods. The oil inhibiting
effect studied on copper corrosion in a 0.5 M H,SO4
solution shows a mixed type behavior. We were able to
show that the essential oil of Mentha pulegium L
inhibits the corrosion of copper in the tested solution
with a significant efficiency which increases with the
oil concentration to reach a maximum of 91.0%. This
inhibitory efficiency depends on the concentration of
the essential oil and the temperature.

Figure:
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Abstract

Diabetes mellitus is among the most common diseases in
the world. Indeed, in 2017, 325 million people suffered
from type 2 diabetes, and the number of cases is
progressively increasing [1]. In 2006, type 2 diabetes was
responsible for about 5% of global deaths, according to
World Health Organization. The incidence of diabetes is
increasing daily, and it is proposed that the number of cases
will around 552 million by the year 2030 [2]. The variety of
molecules constituting aromatic and medicinal plants
presents several interests especially in the pharmaceutical
industry. For this reason, various researches have been
oriented towards the characterization and identification of
new bioactive substances that can improve pharmaceutical
production. This study aims to analyze the chemical
composition of the Artemisia absinthium ethyl acetate EAE
and aqueous extracts AQE and to evaluate their antidiabetic
effect in vitro and in vivo, for this purpose the inhibition of
the pancreatic o-amylase and intestinal a-glucosidase
enzymes causing the reduction of blood glucose has been
examined.

The determination of the chemical composition of the
extracts was carried out by high-performance liquid
chromatography- The photodiode array detector (HPLC-
DAD), and this analysis revealed the presence of
Naringenin and caffeic acid as major products in AQE and
EAE respectively. Indeed, this study was showed that AQE
significantly inhibited the pancreatic a-amylase and
intestinal a-glucosidase, in vitro and in vivo. The EAE had
no in-hibitory activity against intestinal a-glucosidase
enzyme, in vivo, by contrast, a remarkable effect in vitro.

Figure: structures of the main compounds found in the
extracts.
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Abstract

Pistacia Lentiscus leaf extract has a high content of
polyphenols, which is very valuable in the biological
field. However, encapsulation of plant extracts is
mainly used to improve their stability and protect the
polyphenolic  compound  from  environmental
conditions, biopolymers are widely used to protect and
control the release of the active compound from the
plant extract. The aim of this work was the
encapsulation of Pistacia lentiscus extract on calcium
alginate beads using an ionic gelation process. The
effect of polymer concentration (2-5%), CaCl; (3-6%)
and extract concentration was used to study the
elaborated alginate beads containing Pistacia Lentiscus
leaf extract with high encapsulation efficiency. The
release kinetics of the polyphenol was performed at
different pH, furthermore, the chemical interaction
between the extract compound and the alginate matrix
was evaluated using FTIR, and the thermal stability
was characterized using TGA/ATD and DSC
measurements. The calcium alginate beads were found
to have high encapsulation efficiency for Pistacia
extract with the improvement of their thermal stability,
which promises a wide range of applications.
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Abstract

In recent decades, increasing bacterial resistance to
antimicrobial agents has become a topic of interest in
the scientific community [1]. So the national
surveillance and research programs have been initiated
to monitor resistance in isolates from foods, animals,
and environment [2].

so for this reason we decide to study the microbial
composition of sourdough much as a natural probiotics
and how they influence on human health.

the aim of our study, is to test the bactericidal and
bacteriostatic effect of methanolic and crude extract of
sourdough against bacterial and fungal .

The results showed that methanolic and crude extract
of different sourdough samples have a higher activities
as antimicrobial and antifungal agents. However as
expected, the agreement between the two-step
incubation colorimetric micro dilution method was
higher than that obtained for the Scan MIC method by
agar dilution method. However, the overall effects on
accuracy were within accepted limits.
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Abstract

Ralstonia solanacearum and Fusarium oxysporum f.sp. radicis-
lycopersici (FORL) are the most destructive phytopathogens of
vegetables, causing very important economic losses [1, 2]. In
order to control these phytopathogens, synthetic pesticides were
the only valuable solution, in spite of their harmful effects on
health and the environment [3]. This setting encourages the
exploration of more ecologically beneficial interventions [4]. The
aim of the present work is based on the recovery of pink shrimp
shills waste (chitin and chitosan) by their uses as growth
inhibitors of R. solanacearum and FORL in vitro and as Solanum
lycopersicum L. protectors against the causal agent of bacterial
wilt and the causal agent of vascular wilt in vivo. To attempt these
objectives, the inhibitory effect of colloidal chitin and chitosan
was evaluated in vitro on Mueller-Hinton solid medium for R.
solanacearum and on PDA medium for FORL, supplemented
with these biopolymers. Chitosan at 25 mg L™ contributed to
significant growth inhibition (68.74%) of the isolated strains.
Furthermore, the highest concentrations (100 mg L) of chitin
and chitosan reduced mycelial development by 56.55% and 73.04
%, respectively. Likewise, in experiments with inoculated
Solanum lycopersicum L. seedlings (R. solanacearum), chitin at
25 mg L significantly promoted stem length by 54.95%, while
soil amendment with 100 mg L-* of chitosan increased root length
by 82.55% compared to the control. However, soil amendment by
50 mg L* of chitin improves the stem and root lengths by 73.89%
and 405.26%, respectively. The severity of bacterial wilt was
reduced by 142.86% when the soil was amended with chitin at 50
mg L. However, the contagiousness of vascular wilt was
attenuated by 73.34% in the presence of chitin at 25 mg L. These
findings are consistent with prior research that suggests using this
technique to manage these phytopathogens [5].

Faculty of Sciences, Ibn Tofail University, Kenitra, Morocco.
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Abstract

Natural rubber is a product that can be used in the
manufacture of tyres, trucks and aircraft, engine mountings,
gloves, balloons, adhesives, etc. However, they have a high
molecular weight which explains their low degradation rate
[1]. In this context, researchers have developed methods
that can cleave natural rubber chains and produce low
molecular weight natural rubber that can be used in the
recycling processes of this polymer, among them: the
controlled degradation of natural rubber NR which can be
derived from several techniques such as photochemical
degradation [2],degradation by metathesis [3] and
degradation using specific double bond cleavage reagents
[4]. In particular, the degradation of NR in the presence of
periodic acid allows rubber waste to be recycled and
respects strict specifications such as, easy to handle,
inexpensive, allowing products with well-defined chemical
structures to be obtained [2] [5]. Furthermore, this reaction
constitutes a useful procedure for the chemical modification
of natural rubber NR, and the preparation of reactive
functional polymers and oligomers, which are of additional.
Indeed, telechelic oligomers can be used as macro-
monomers capable of being scratched or polycondensed
with various natural and synthetic polymers which
multiplies the fields of application of natural rubber such the
manufacture of biodegradable materials based on rubber
and other natural polymers [6].

In this work, we are interested in the controlled degradation
of 25% epoxidized natural rubber ENR 25% and the
viscosimetric study the products obtained. We are also
interested in determining the Mark-Houwink parameters
"k" and "a" of the telechelic oligomers at different
temperatures using the values of their molar masses
determined by NMR (1H and 13C) spectroscopy, size
exclusion chromatography (SEC) and light scattering
measurements.
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Abstract

There is increasing interest in adsorption of pollutants on
biosorbents, including the use of natural plant-based materials.
This study examines the feasibility of using activated carbon
based on Cardoon Leaf waste as a low-cost adsorbent for
synthetic organic dyes. The carbons were used in their raw states
and chemically activated with H3PO4 for the adsorption of two
organic dyes "Crystal Violet" and "Congo Red". The obtained
activated carbons are characterized by scanning electron
microscopy coupled with EDX, X-ray diffraction, fourier
transform infrared adsorption spectroscopy, inductively coupled
plasma atomic emission spectroscopy and thermogravimetric
analysis. Other complementary analyses were performed such as
moisture, ash and fixed carbon contents, quantification of acid
and basic groups on the surface, pH at zero charge and iodine
value. The different adsorption experiments were monitored as a
function of adsorbent mass, contact time, pH value, initial dye
concentration and salinity of the medium. The results obtained
indicate that the adsorption equilibrium is reached at 45 minutes
of contact for the Crystal Violet and at 105 minutes of contact for
the Congo Red. The adsorption rates remain proportional to the
mass of each adsorbent, their optimal values are 60 mg for Crystal
Violet and 180 mg for Congo Red. The influence of the ionic
strength is negligible for both dyes. These results show that
Cardoon waste can be a potential precursor for the preparation of
environmentally friendly adsorbents for the reduction or even
elimination of polluting organic dyes.
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Figure

Abstract

Serenoa repens, also known as saw palmetto, is a
small, low-growing, extremely sturdy dwarf-palm tree
with bluish-green and fan-shaped leaves with a single
short stipe. The species grows wild in sandy soils of
south-eastern United States of America. Its flower is
the source of a commercial high-grade honey. The
flowers are followed by small, yellow berries that turn
black. These berries are an important food source for
many mammals and birds. The saw palmetto extracts
are considered active ingredients to be used for
medicines, such as phytotherapeutic agent for the
treatment of symptoms related to benign prostatic
hyperplasia. 1. Edwarq F. Gilman, $erenpa repens Saw Palmetto, UF/IFAS
For this inquest, we were interested in the seeds Extension, FPS-547, University of Florida, 2014 _

. . 2. Gordon AE, Shaughnessy AF. Saw palmetto for prostate disorders.
extracts and oil of Serenoa Repens. The extraction was AmFam Physician 2003, 67, 1281-3.
carried out USing Soxhlet extraction and cold 3. Agbabiaka, T.B., Pittler, M.H., Wider, B. et al. Serenoa repens (Saw
maceration. These substances consist of several active Palmetto). Drug-Safety 2009, 32, 637-647.
compounds that are used in different fields such as
medical and pharmaceutical industry. Among these
compounds, there is free fatty acids, phytosterols,
phenolic acids, etc. We used GC and HPLC to identify
some of these components. Some values were defined
to determine the quality of the oil as well as some
antioxidant activity.
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Abstract

Marribium vulgare L (Lamiaceae), a medicinal plant
used in folk medicine to treat different pathologies (1).
This plant originated in the region between the
Mediterranean sea and central Asia, has become a
widespread species, currently inhabiting all continents
().

Several studies has been shown the pharmacological
effects of Marribium vulgare L (3) (4) (5).

The aim of this work was to further investigate the
phytochemical composition of three organic solvents
extracts and aqueous extract of the whole plant, then
the antioxidant activity of this extracts.

The caracterization tests are based in part on
qualitative analysis, either on the formation of
insoluble complexes using precipitation reactions, or
on the formation of colored complexes, using color
reactions.

In this in vitro study, antioxidant activity of the organic
solvents and aqueous extract of Marrubium vulgare L.
were investigated. Antioxidant activity was evaluated
by 2,2’- diphenyl-1-picrylhydrazyl (DPPH) radical-
scavenging activity and (FRAP) method.
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Recent Publications

1.

Molina-Salinas, G. M., Ramos-Guerra, M. C., Vargas-Villarreal, J.,
Mata-Cérdenas, B. D., Becerril-Montes, P., & Said-Fernandez, S.
(2006). Bactericidal activity of organic extracts from Flourensia
cernua DC against strains of Mycobacterium tuberculosis. A.

Kndss, W. (1999). Marrubium vulgare (White Horehound): In vitro
culture, and the production of diterpene marrubiin and other secondary
metabolites. In Medicinal and Aromatic Plants XI (pp. 274-289).
Springer, Berlin, Heidelberg.

De Souza, M. M., De Jesus, R. A. P., Cechinel-Filho, V., & Schlemper,
V. (1998). Analgesic profile of hydroalcoholic extract obtained from
Marrubium vulgare. Phytomedicine, 5(2), 103-107.

Schlemper, V., Ribas, A., Nicolau, M., & Cechinel Filho, V. (1996).
Antispasmodic effects of hydroalcoholic extract of Marrubium vulgare
on isolated tissues. Phytomedicine, 3(2), 211-216.

Alarcon-Aguilar, F., Lara-Lemus, A., & Flores-Saenz, J. L. (1992).
Hypoglycemic effect of plants used in Mexico as antidiabetics.
Archives of medical research, 23(1), 59-64.

Biography

~

Mohamed EL BASTRIOUI.

activities

I am registered in 4th year doctorate in ENSAH. | obtained my DESA from the Faculty of Sciences of
Oujda in 2006 in physico-chemistry of materials. Our research project concerns the study of plants from

- ' our region of alhoceima and the application of their extracts in various biological and pharmacological

E-mail: mohamed.elbastrioui@etu.uae.ac.ma

ICMES 2022

226


mailto:mohamed.elbastrioui@etu.uae.ac.ma

The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

A Comparative study of chemical properties and antioxidant activity attributes
of five pomegranate (Punica granatum L.) cultivars grown in Béni Mellal region-

Morocco

Z. EL KETTABI*?", A. HADDIOUI?, C. EI-RHOUTTAIS!?, S. FAKHOUR!, M. BENAAMAR?, J.

CHARAFI* K. ELFAZAZIY

Agro-food Technology and Quality Laboratory, Regional Center of Agricultural Research of Tadla, National Institute of Agricultural Research,

Avenue Ennasr, BP 415 Rabat Principale, 10090 Rabat, Morocco.

2Laboratory of Biotechnology and Valorization of Plant Genetic Resources, Faculty of Sciences and Techniques, University of Sultan Moulay Slimane,

BO 523, Béni Mellal, Morocco.

3Domaine Bio - Beni Mellal, Domaine Douiet, Domaines Agricoles, Morocco.
“National Agricultural Research Institute (INRA), BO 578, Meknes, Morocco
*Corresponding author: kaoutar.elfazazi@inra.ma/ elkettabi.zahra@gmail.com

Abstract

Pomegranate fruit is generally consumed fresh or processed into
food products depending mainly on its composition,
characteristics, and technological quality. This study aims to
assess the wvariability in terms of physicochemical and
biochemical properties of four foreign pomegranate cultivars,
newly introduced in Béni Mellal region, to better know their fruit
potential in comparison with the local dominant cultivars “Sefri
Ouled Abdellah”. Total phenolics contents (TPC), total flavonoids
contents (TFC), total anthocyanins contents (TAC), soluble
sugars contents (SSC), titrable acidity (TA), pH, total soluble
solids (Brix°®), and juice color (L*, a*, b*, Chroma C*, and hue®)
were determined in pomegranate juices. The radical scavenging
activity was measured using DPPH to evaluate antioxidant
potential. For physicochemical descriptors, the variance was
highly significant. The cultivar Wonderful has the highest acidity
followed by Smith (2.449 ¢/100 mL and 3.11 ¢/100 mL).
Wonderful and Purple Queen recorded higher values for all
biochemical parameters, except for soluble sugars. In fact,
cultivars rich in anthocyanins, polyphenols, and flavonoids
presented the highest antioxidant activity. Regarding Sefri Ouled
Abdellah, this cultivar has the highest values of SSC
(154.54+19.08 g/L). Matrix of correlations revealed significant
positive among variables particularly DPPH, TPC, TAC and,
TFC. This research has highlighted the typicity, the nutritional
and functional potential of the introduced cultivars compared to
“Sefri Ouled Abdellah” which will help in proposing and orienting
their exploitation in Agro-food industries.

Figure: Total polyphenols contents
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Abstract

The essential oil composition of Thymus vulgaris was determined
by gas chromatography-mass spectroscopy (GC-MS) and
Headspace Solid Phase Microextraction (HS-SPME). The
essential oil extracted from Thymus wvulgaris L. by
hydrodistillation provided a yield of 4%. GC/MS analysis of the
essential oil allowed the identification of 11 components. It is
essentially rich in oxygenated monoterpenes (56.97%) and
contains carvacrol 37.63% and thymol 17.35% in appreciable
quantities forming 54.98% of the global composition. The
chemical composition analysis of thyme extract by HS-SPME
identified 27 compounds and showed that monoterpene
hydrocarbons are the most dominant compounds (85.94%) while
oxygenated monoterpenes represent (12.69%). The in vitro
antioxidant activity was evaluated by three methods: the DPPH
free radical scavenging test with an IC50 of 0.51 + 0.11 mg/ml;
the B-carotene/linoleic acid bleaching test which recorded an
IC50 of 2.58 + 0.10 mg/ml; and finally the ABTS which was
found to be low compared to that of ascorbic acid.

The essential oil of Thymus vulgaris was evaluated for its
antioxidant effect proving that it could play the role of a food
preservative.

Biography

Figure

Hendepace sold-phisss Hydrodistillation

microextraction

Thymus Vulgaris Plant material Extraction Process

l

Chemical Analysis
= : GC-MS

In Vitro Evaluation

- Scavenging activity of DPPH
radical

+ Model g-carotene/linoleate
system

+ Radical cation ABTS+.

decoloration test

Recent Publications

1. Kamal Essifi,
Berraaouan

Abdourahim Doha

Hammani,
Ali El Bachiri, Marie-Laure Fauconnier,
Abdesselam  Tahani. Montmorillonite nanoclay based

formulation for controlled and  selective release of
volatile essential oil compounds. Materials Chemistry
and Physics (2021)

2. Malgorzata Olszowy, Andrzej L. Dawidowicz Essential

oils as antioxidants: their evaluation by DPPH, ABTS,
FRAP, CUPRAC, and b-carotene bleaching methods.

"

stability

Yousra Belbachir, a PhD student at the University of Mohammed the First, has expertise in the
evaluation of lipophilic plant substances and the valorization of aromatic and medicinal plants. She is
interested in the aromatization of vegetable oils by essential oils in order to evaluate their oxidative

E-mail: yousra.belbachirl2@gmail.com

>

ICMES 2022

228


mailto:yousra.belbachir12@gmail.com

The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

Physicochemical qualities of commercial essential oils of : M.spicata, M.piperita,
M.pulegium

Arrahmouni Rayan*, Elouazzani Chahed Chadia*, Erramly azzedine*, Ballouch Hussein*

*Laboratory of Biochemistry and Molecular Biology. Faculty of Medicine and Pharmacy. University Mohamed V-Rabat.

Abstract

This work is a synthesis of the characterization of the
physicochemical quality of commercial essential oils
(EOS) of aromatic and medicinal plants of the genus
Mentha: Mentha spicata, Mentha piperita, Mentha
pulegium. The EOS of these plants are used
specifically in the oral environment given their various
antibacterial and antifungal properties. These activities
are due to their chemical composition, which can vary
due to several factors which will directly influence
their activities. The objective of this research is to
study the chemical composition of EOS that were
collected from different networks as well as different
origins. The quality of EOS was identified by the
number and the nature of certain components that were
used as controls constituting each oil, using the
technique of thin layer chromatography (TLC).

Figure

Keywords : Essentials oils, Mentha spicata, Mentha
piperita, Mentha pulegium, oral environment.
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Abstract

The aim of this research was to study the chemical composition
and biological activity of essential oil of the Moroccan endemic
Origanum grosii on biofilm of Staphylococcus aureus strains.
Qualitative and quantitative composition of the essential oil was
analyzed by gas chromatography and gas chromatography-mass
spectrometry. The Minimum Inhibitory Concentration was
determined using the broth microdilution method.

The antibiofilm effect of essential oil of Origanum Grosii was
tested against three staphylococcal strains (Staphylococcus
aureus MBLA, Staphylococcus aureus CECT976 and
Staphylococcus aureus ATCC25923).

Results showed that the essential oil of Origanum Grosii
presented a high antibiofilm effect against different
staphylococcal strains by the inhibition of the biofilm formation
and showed also a significant antibacterial activity (dose-
dependent). Phytochemical analyses revealed a high content of
carvacrol and thymol.

The essential oil of Origanum grosii seems to be a promising
alternative for both microbial control and therapeutic treatment
against pathogenic resistant bacteria.
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Abstract

The liquid residues of hydrodistillation generated by the
agricultural industry based on aromatic and medicinal
plants presents a real risk of environmental problem. The
aims of this work are to reduce this risk and to produce value
added materials. The liquid residue of Rosemary has been
valorized in biological field by quantification of polyphenol
content (46.80 + 1.098 mg GAE/g DW) and the
identification of Caffeic acid and Rosmarinic acid as two
molecules present in this liquid residue using HPLC-DAD
analysis. The antioxidant potential of this liquid residue was
disclosed by the Beta-Carotene/linoleate model system
(ICs0 = 3.955 + 0.71 mg/ml), DPPH (ICso = 0.166 + 0.007
mg/ml) and ABTS (ICsp = 0.188 £ 0.013 mg/ml) radical
scavenging assay. Furthermore, including diabetes
Pancreatic o- amylase (ICsp = 1 £ 0.11 mg/ml) was used to
investigate the inhibitory effect of the liquid residue and we
studied also its acute oral toxicity for a short and long period
of time.

The liquid residue was evaluated for its antioxidant,
Pancreatic a- amylase, Acute oral toxicity from which there
is evidence that it could be a source of the bioactive
compounds.
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Fig. Inhibition diameter of Mentha pulegium. | essential oil
Abstract an% positive control against Aspergilil)lus.g
In Morocco, rot problems in storage conditions are a major
constraint for the development of fruit sectors such as the citrus
sector which is threatened by microbial proliferation. This
situation encourages farmers to use synthetic pesticides
intensively. This has posed numerous environmental and human
health problems and has led to the development of the resistance
of pathogens to the chemical molecules used. Indeed, the search
for new biocides has proved necessary and has focused on the
identification of new antimicrobial drugs such as natural bioactive
compounds based on the use of plant extracts more precisely
essential oils. The objective of this study is the chemical and ~ Recent Publications

biological characterization of essential oils extracted from Mentha 1. Bekka-Hadji, F., Bombarda, I., Djoudi, F., Bakour, S., & Touati, A.

f N ; ; (2022). Chemical Composition and Synergistic Potential of Mentha
pUIeg!um' L, to confirm thelrantlfungfil power. Leaves of Mentha pulegium L. and Artemisia herba alba Asso. Essential Oils and
pulegium. L (1kg) was extracted with the steam method, and Antibiotic against Multi-Drug Resistant Bacteria. Molecules, 27(3),
0,018mL of essential oil was obtained. GC /MS analysis was 1095.

identified ten components that represented 100% of the total
detected constituent. The major components of the leaves were
pulegone (74,88%),2-(2,2,4-Trimethyl-3-cyclopentene-1-yl)
ethanol I'a-terpinéol (5,43%), Verbenone (3,21%). The antifungal
activity of essential oils of Mentha pulegium. L was examined
against three strains, the tests were carried out, and the results
showed a strong activity of essential oil against Aspergillus Niger
(MIC= 0,09 pl/ml), Penicillium (MIC=0,5 ul/ml), and
Geotrichum (MIC=1 ul/ml). This essential oil would be of interest
in both agriculture and the food industry by acting as a bio-
fungicide.

Keywords: Mentha pulegium L, essential oil, chemical
composition, antifungal activity, bio-fungicide.
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Abstract

The plants are an essential element of nature, they are
of great importance medically and economically all
over the world, moreover have been the main source of
primary health care, also have been a rich source of
effective medicines. the main properties of aromatic
and medicinal plants are generally depending on the
region of production, the techniques and period of
harvest, as well as the process of drying.

The drying is one of the most important operations in
the conservation process of the aromatic and medicinal
plants. In the other hand it main interests is
conservation and increasing the concentrations of the
active compounds and protection against any
depreciation or rotting; these interests are affected by
many characteristics such as the type, the duration of
drying and the drying temperature.

Concerning our study, we have brought to light the
effect of the air-drying temperature on the bioactive
compounds of essential oils and extracts.

Figure

Water vapour flow

Hygroscopic
solid surfaces

Water molecules .
Capillary/open
Liquid—air pore channel

" interface

/

Surface
diffusion

Recent Publications

1. V. Vidrich, P. Fusi, A. Graziano, E. Silvestrini, M. Michelozzi, and F.
Marco, “Chemical composition of the essential oil of pistacia lentiscus
L.,” J. Essent. Oil Res., vol. 16, no. 3, pp. 223-226, 2004, doi:
10.1080/10412905.2004.9698703.

2. T.Haloui, A. Farah, S. Lebrazi, M. Fadil, and A. B. Alaoui, “Effect of
harvesting period and drying time on the essential oil yield of Pistacia
lentiscus L. leaves,” Der Pharma Chem., vol. 7, no. 10, pp. 320-324,
2015.

3. M. E. Duru et al., “Chemical composition and antifungal properties of
essential oils of three Pistacia species,” Fitoterapia, vol. 74, no. 1-2,
pp. 170-176, 2003, doi: 10.1016/S0367-326X(02)00318-0.

Biography

Plants.

Hamza Bouakline a PhD student at faculty of Sciences - Mohammed 1st University Oujda, Hamza run
research about the effect of the drying process on the bioactive compound of the Medicinal and Aromatic

E-mail: hamzabouakline95@gmail.com

ICMES 2022

233


mailto:hamzabouakline95@gmail.com

The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

Extraction, characterization and antioxidant activity of the Ceratonia siliqua L

seeds extract and essential oil

Amina AMRANI!, Hamza BOUAKLINE?!, Mohamed BRAHMI*, Abdesselam TAHANI, Ali EL BACHIRI*

1LCAE Laboratory, Physical Chemistry of the Natural Resources and Environment Team, Mohammed first University , BP 717, 60000, Oujda,

Morocco.

Abstract

The Ceratonia siliqua L. is a plant that belongs to the
family of legumes, which is known as "kharoube". A
lot of people are interested in this tree thanks to its
strength, qualified wood, ornamental, and landscape
value, but especially for its seeds, which is the subject
of commercial transactions whose value exceeds that
of the production of wood. This medicinal plant is
widely used in traditional medicine as an anti-diarrheal
and treats gastrointestinal disorders.

In our study, we will be particularly interested in the
seeds extract and essential oil of Ceratonia siliqua
which the extraction Had been done using the
supercritical CO2 extraction and cold maceration. On
the other side, this material represents an important
source of an immense variety of bioactive molecules
that have multiple interests used in the food industry,
cosmetology, and pharmacy. Among these compounds
are identified by GC and HPLC. Also, the antioxidant
activity of essential oil and extract are evaluated for
both.
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Abstract

In Morocco, carob tree (Ceratonia siliqua L.) is of considerable
socio-economic importance, helping to improve the income of
rural populations and to develop the economy of mountain areas.
However, the primary use of the carob’s pulp is generally limited
in Morocco to animal feed. As a result, the current research
suggests a novel pulp-based product designed for human
consumption.

The main purpose of this work is to characterize a new formulated
carob beverage and assess its physicochemical, biochemical, and
sensory quality. Two formulas of carob beverages were prepared
with two different sugar concentrations (formula A:5 g/100 mL
sugar; formula B: 10 g/100 mL sugar). Measurements of pH,
titrable acidity, and Colour were performed to assess the
physicochemical parameters. Total polyphenols and tannins
contents were determined as important functional and
biochemical parameters. Regarding sensory analysis, preference
test, triangle test, hedonic test, and descriptive test, were
evaluated. The Colour of the two formulations was dark red
orange, as determined by Chromameter method. For formulae A
and B, the titrable acidity was (1.450+0.025) g Citric Acid
Equivalent (CAE) /L and (1.450+0.031) CAE g/L, respectively,
and the Brix was (11.67+0.22) °Bx and (15.33+0.22) °BX,
respectively. The polyphenols content was (98.8+0.0019) mg
Gallic Acid Equivalent (GAE) /100 mL for formula A and
(97.7000+0.0017) mg GAE/100 mL for formula B. The tannin
level was (24.500+ 0.027) mg Catechin (CE)/100 mL and
(25.400+0.017) mg CE/100 mL for the formula A and formula B
samples, respectively. The sensory analysis tests revealed a
distinct difference between the two formulae. In fact, the formula
B was highly preferred compared to formula A, also the most
prominent features in the drink were colour, smell, flavour, and
sweetness.
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Abstract

Citrus peels are known as rich source of bioactive
compounds. Therefore, the establishment of an appropriate
and innovative extraction method is a major interest to the
food processing industry. The aim of this work is to assess
the total phenolic content (TPC) and antioxidant activity
(AA) of peels extracts prepared from five Moroccan
clementine varieties. Extracts were prepared with
microwave-assisted extraction (MAE) technique using
acetone and methanol solvents. The evaluation of the
antioxidant activity was performed by DPPH and ABTS-
free radical scavenging. The extraction conditions had
significant effects on total phenolic content (TPC) and
antioxidant activity (AA). In fact, the highest TPC amount
of clementine varieties (730.850+0.004mg GAE/100g DM)
was obtained with acetone solvent for the Sidi Aissa variety.
Regarding antioxidant activity, results with DPPH method
showed an important antiradical and antioxidant activities
for Sidi Aissa variety with methanol solvent (46.30+ 1.01%)
. However, ABTS method showed a good antioxidant
activity for Ain Taoujdat with methanol solvent (3.02
mg/100g DM). This work provided to study the biochemical
quality of Moroccan clementine extracts obtained by two
microwave-assisted extraction processes in order to
investigate further industrial potential uses in agro-food and
pharmaceutical industries

Figure: Inhibition percentage % of extracts with microwave
assisted extraction (methanol 80%, acetone 50%, m/v: 5g: 50ml,
180 s, and180 W)
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Abstract

In recent years, there has been a great development in the field of
research for new natural compounds for food preservation aimed
at a partial or total replacement of currently popular antioxidant
and antibacterial chemicals.

As aresult, the ultimate goal of this study is to assess the chemical
composition, the antioxidant, and the antimicrobial activities of
Carob leaves extracts (Ceratonia Siliqua L.) from female and male
trees.

Carob leaves were harvested from 8 sites in Beni Mellal-Khenifra
areas. The aqueous extracts prepared from female and male carob
leaves were characterized in terms of biochemical composition
(total polyphenols, total flavonoids, condensed tannins), as well
as antioxidant activity (DPPH and ABTS). The extract
antimicrobial activity was assessed against (Escherichia Coli 64;
Escherichia Coli 76; Staphylococcus Aureus; Salmonella Typhi;
Pseudomonas aerogenosa; Klebsiella; Listeria monocytogenes).
The results revealed that male extracts had higher polyphenol
contents (110.442 mg EAG/g DM) than female extracts (97.9 mg
EAG/g DM), while female extracts had higher flavonoid and
condensed tannin contents (26.35 mg ER/g DM and 38.09 mg
EC/g DM, respectively) than male extracts (18.19 mg ER/g DM
and 22.62 mg EC/g DM, respectively). All the tested extracts
present a remarkable antioxidant activity, with a significant
variation in the IC50 values. Female extracts from Bin El Ouidane
showed the highest activity for DPPH and ABTS (IC50 = 0.493
mg/ml; 1C50 = 0.51 mg/ml, respectively), while male extracts
from Afourer revealed the highest DPPH and ABTS values (IC50
= 0.572 mg/ml; 1C50 = 0.33 mg/ml, respectively). In terms of
antibacterial activity, extracts from female leaves were more
effective than extracts from male leaves.

This study concluded that phenolic composition and antioxidant
activity depend highly on the origin and sex of the carob tree.
Female carob leaves exhibit a high antioxidant and antibacterial
activity.
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Figure: 1C50 from DPPH test for all extracts of carob leaves
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Abstract

Aromatic and medicinal plants are a source of several
essential oils by their extraction, they have been known
since ancient time for their numerous therapeutic properties
[1]. Lavandula officinalis belongs to the Lamiaceae family
specifically in the genus of Lavandula [2]. It was used in
traditional medicine around the world for the treatment of
several diseases such as remedies of various inflammatory
disorders and as an analgesic [3] It was primary
recommended for cold, flu, and cough and secondarily for
gastrointestinal pain [4]. It’s well-known for their several
biological properties such as antibacterial, antifungal, and
cosmetic effects [5]. The purpose of this study was to
determine the chemical composition of essential oil of
Lavandula officinalis from Morocco by GC-MS technique
and assess the antibacterial effects against three pathogenic
bacteria strains isolated from food origins (2 serotypes of
Escherichia Coli, Salmonella Newport). Tests of sensitivity
were carried out on a solid surface using wells methodology
and confirmed using Disc Diffusion Method. Results
showed that all strains were sensitive to Lavandula
officinalis essential oil. Minimum inhibitory concentrations
MICs were determined by the method of agar dilution. The
Lavandula officinalis essential oil exhibited antibacterial
activity against all strains giving MIC values of 88.7 pg/ml.
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Fig. Major compounds of Lavandula officinalis

27.30 %

camphor cucalyptol
14.22 % o,
10.90 %
NH;
linalyl anthranilate
10.57 %
References

1. Messaoudi Moussii I, Nayme K, Timinouni M, et al. Synergy 2020;
10: 100057.

2. Manganiello-Terra FA, Correa-Netto NF, Masukawa MY, et al. J
Ethnopharmacol 2020; 260: 113048.

3. Hajhashemi V, Ghannadi A, Sharif B. J Ethnopharmacol 2003; 89: 67—

71.

4.  Haddad PS, Depot M, Settaf A, etal. J Herbs, Spices Med Plants 2003;
10: 25-45

5. Diass K, Brahmi F, Mokhtari O, et al. Mater Today Proc 2021; 45:
7768-7773.

Acknowledgment
This work enters in Valorization PAM Project (CNRTS 2020-
2023: VPMA 247/20).

Professor Rachid TOUZANI.

Khaoula DIASS, she’s a pharmacist, laureate of the Faculty of Medicine, Pharmacy and Odontology of
the University Cheikh Anta Diop (UCAD) of Dakar — Senegal, in 2017. Currently Ph.D. student in
Laboratory of Applied Chemistry and Environment (LCAE) at the Faculty of Science, University
Mohammed Premier, Oujda-Morocco. Her field of research focuses on the valorization of Aromatic and
Medicinal plants in several fields (Biological, Phytochemistry, Biochemistry...) under the direction of

E-mail: Khaoula.diass@gmail.com

ICMES 2022

238



The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

Assessment of cold storage impact on technological quality and bioactive
compounds of three pomegranate varieties cultivated in Béni Mellal region in

Morocco

C. EL-RHOUTTAISY*, Z. EL KETTABI'?, S. LAARAJ, S. FAKHOUR!, O. EL BEZZAMI}, M.

BENAAMAR?, S. SALMAOUI?, K. ELFAZAZIY

Agro-food Technology and Quality Laboratory, Regional Center of Agricultural Research of Tadla, National Institute of Agricultural Research,

Avenue Ennasr, BP 415 Rabat Principale, 10090 Rabat, Morocco

2Environmental, Ecological and Agro-Industrial Engineering Laboratory, LGEEAI, Sultane Moulay Slimane University (USMS), Faculty of Science

and Technology (FST), Beni Mellal, Morocco

3Domaine Bio - Beni Mellal, Domaine Douiet Domaines Agricoles, Morocco.
* For correspondence: Kaoutar.elfazazi@inra.ma/ chaimae.elrhouttais@gmail.com

Abstract

In Morocco, Beni Mellal region is considered as the first
pomegranate producing area, contributing with more than 45% of
the national production. Since pomegranate is a seasonal fruit, one
of the common conservation technologies performed to extend its
availability in the market is cold storage. However,
pomegranate’s valuable nutritional components and technological
quality may be reduced during its storage. Thus, this study aims
to assess the morphological, physicochemical, and biochemical
stability of three pomegranates varieties (Kingdom, Purple Queen
and Smith) during cold storage. Pomegranates fruits were
collected from Béni Mellal region and immediately stored at 4°C.
The morphological parameters (Weight, color attributes (L*, a*,
b*, ¢* and h), the physicochemical parameters (weight, pH,
titratable acidity and total soluble solids (TSS)), and bioactive
compounds (total anthocyanins contents (TAC), and total
phenolic contents (TPC)) were evaluated during 120 days of cold
storage. The results revealed that the weight of all varieties
decreased gradually during the storage period. Also, the pH values
increased progressively for Kingdom and Purple Queen, while
their TSS values decreased significantly. However, the pH values
of Smith variety decreased remarkably while TSS values
increased during cold storage. Regarding total phenolics contents
and total anthocyanins, all varieties showed high losses in both
bioactive compounds during storage. This study concludes that
cold storage of pomegranate fruits has a significant influence on
their chemical composition and overall quality. Therefore, more
studies are needed to select the best storage conditions and
treatments to extend the storage ability of pomegranate varieties.
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Figure: Image: Pomegranates fruits stored in the cold room
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Abstract

The orientations of the Moroccan agricultural policy, in
particular the "Green Generation 2020-2030" Plan which
consolidated a set of achievements of the Green Morocco
Plan, have enabled the achievement of remarkable results in
terms of growth and sustainability of the olive sector,
through the development, promotion and marketing of extra
virgin olive oils.

Consumer awareness is increasingly developed, and to meet
the requirements of the international market, the Moroccan
product must maintain its social and economic value and
acquire competitive analytical and taste qualities allowing it
to cross customs barriers while respecting the standards. of
each destination.

The detection of the molecule pyropheophytin A (PPP) in
extra virgin olive oils is very important to ensure that these
oils have not undergone a heat treatment, which influences
their qualities. To this end, we have developed in the
laboratory scale a new chromatographic method to assess
the quality using HPLC with a UV-Visible detector at a
wavelength of 410 nm. The study is made on a series of
eighteen samples of purified extra virgin olive oils from
different regions of Morocco and Mediterranean countries
that were analyzed by this technique. The results obtained
indicate that almost all of the samples have a percentage of
pyropheophytin a (ppp) not exceeding 17%.
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Abstract

Many essential oils are used to improve the flavor and
organoleptic profile in food industry. Furthermore, several
studies show that they have powerful properties to capture
free radicals. Thus, they were used to improve free radical
scavenging activity.

Hence, the aim of this work is to evaluate the effect of
aromatization by Thymus wvulgaris and Rosmarinus
officinalis L oils on the quality of virgin olive oil during
storage.

Olives of Moroccan Picholine variety were harvested in a
discontinuous system. Virgin olive oil obtained was
flavored, by adding three different concentrations of
Thymus vulgaris and Rosmarinus officinalis L essential oil,
and stored at room temperature in opaque glass bottles
during a period of ten months.

The evaluation of the quality (free fatty acids, peroxide
value and spectrophotometric indices K232 and K270) was
carried out every month.

The results obtained showed that the addition of the
essential oils of Thymus vulgaris and Rosmarinus officinalis
L have a significant effect on the quality of the virgin olive
oil.
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Figure: Storage of samples of flavored virgin olive oil and the
control
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Figure: 1. The main compounds of essential oil of
Rosemary (Rosmarinus officinalis)

Abstract

The essential oil of Rosmarinus Officinalis (REO)
from Taourirt, city located in the Eastern region of

Morocco, has been extracted by steam distillation 0
method in the cooperatives named “Belahssan”. The )
chemical composition of Rosmarinus Officinalis o Promene 100 %

1.8cineole 53.63%

essential oil has been determined by gas
chromatography coupled with mass spectrometry
(GC/MS), in which cineole 53.63%, a-pinene 12.31%,
camphor 9.57%, and B-pinene 7.05% represent the
major compounds [1]. Furthermore, antibacterial

activity was evaluated on Two pathogenic bacteria $¢0
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strains isolated from food origins (Escherichia Coli,
Salmonella Newport). Tests of sensitivity were carried  cappnoro 57%
out on a solid surface using wells methodology and
confirmed using Disc Diffusion Method [2]. Results
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Abstract

Global concerns about dye-laden effluents have intensified over
the vyears, because of their toxicities and resistance to
biodegradability considered harmful to living organisms. For this
reason, effective use of their eco-friendly, inexpensive and locally
available adsorbent materials is steadily increasing. This study
focuses on the potential use of an activated carbon made from
Almond shells for the removal of the anionic and cationic dye
such as, Malachite Green (MG) and Methyl Red (MR)
respectively. The different factors influencing the adsorption
process were screened and optimized in batch by the Definitive
Screening Design methodology particularly: contact time, dose of
adsorbent, initial concentration of pollutants, initial pH of the
solution and temperature. The obtained results show that the
percentage of dyes removal increases with the quantity of
adsorbent and with the decrease of the dyes concentration. The
optimal pH is slightly acid for the adsorption of MG and even acid
for MR. The maximum dye was sequestered within the first 10
minutes at 25 °C. Isothermal modeling of the adsorption data over
the concentration range of 0.4 to 200 mg/L fits more the Langmuir
model for both dyes. Kinetic modeling reveals that the
experimental data followed pseudo-second order for both dyes
with good correlation. The positive AS® and negative AH® values
indicate a spontaneous and exothermic adsorption process. The
maximum removal of MG was 93.81 % and that of MR was 82.81
%. The characterization of activated carbon after adsorption by
scanning electron microscopy, X-ray diffraction and infrared
spectroscopy indicates that this material remains stable and
effective. Activated carbon based on Almond shells seems to be
interesting for the treatment of textile effluents.
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Antibacterial activity of acetylated and non-acetylated clove bud Essential oils
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Abstract

Eugenol, a plant bioactive component, is frequently
found in a variety of medicinal plants with well-
defined functional attributes. The objective of this
study was to evaluate essential oil (EO), acetylated
essential oil, eugenol, and acetyleugenol as an
antibacterial potential agent against three strains
Staphyloccocus aureus (SE), Escherichia coli (EC)
and Pseudomonas aeruginosa (PA). Essential oil
containing eugenol were extracted from buds of
Eugenia caryophyllata commonly named clove
(Syzygium aromaticum (L.) (Family Myrtaceae) by a
simple hydrodistillation. The analysis of the essential
oils using gas chromatography/mass spectrometry
(GC/MS) shows that eugenol is the major constituent
with 70.14% of it. The Eugenol was isolated from the
EOs using chemical treatment. Afterwards, the EO and
eugenol were converted to acetylated EO and
acetyleugenol respectively using anhydride acetic. The
result revealed that eugenol present an important
activity against all the tested strains.
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Abstract

The cactus pear fruit (Opuntia ficus-indica L. Mill.) is a product
that has been recognized for the health benefits that it can
provide, and it has also drawn scientific interest for several
years. Recently, industry has been focusing on the development
of new products made from food by-products in order to reduce
and take advantage of food wastes.

The objective of this study is to identify chemically the residues
(Cakes oil) of Opuntia ficus indica | seed oil of eastern region
of morocco. a mechanical extraction is used to obtained this oil
residues then we used maceration for the analysis extraction.
Various phytochemical assays were used to determine the
qualitative chemical composition, which was subsequently
characterized using GC-MS and HPLC-DAD, LC-MS/MS.
According to GC-MS analyses, which allow the identification
of tree major fatty acids, (linoleic acid, oleic acid and palmitic
acid), linoleic acid is abundant (37.218%) for residues of OFI
seed oil flowed by oleic acid with (27.169%). HPLC-DAD
analysis allows the identification of tocopherols, with the y-
tocopherols is the major tocopherol for with 310,01 + 6,66
mg/Kg, the LC-MS/MS allow the identification of polyphenols
and flavonoids, arbutin oleuropein and syringic acid are the
abundant one with (22,59%, 17,35%, 16,72%) respectively.

Keyswords: Opuntia ficus indica , Extraction, Fatty acids,
tocopherols, polyphenols.
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Antioxidant activities of Cannabis Sativa L seeds extracts from Morocco
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Abstract

The term cannabis is derived from the Greek kannabis. It is
one of the most ancient plants none to mankind: native to
western and central Asia (Russia, China, India, Pakistan and
Iran), it is thus a widespread plant, found in a variety of
habitats and altitudes.

Its use by humans dates back to more than 5,000 years and
it is one of the oldest sources of cure and textile fibers.
Cannabis sativa L a genus of the Cannabacea family, has
become a global plant due to its multiple bioactive
compounds with a wide range of human health benefits.
Cannabis sativa has been indicated for the treatment of pain,
glaucoma, nausea, depression and neuralgia so it is
marketed in different forms: candies, beer, lotions, cosmetic
oils, itis a “miracle plant” . Therefore, in this study, in order
to valorize cannabis (sativa L) seeds, we evaluated the
antioxidant activity of a series of organic and aqueous
extracts of the seeds of this plant in a locality of Morocco,
in Ketama, at the foot of the marginalized and
underdeveloped mountainous region of Rif. The ability of
the tested cannabis (saiva L) seed extracts to scavenge free
radicals, was evaluated on the DPPH-radical. The best
DPPH- scavenging potential with the lowest IC50 values
showed the ethanolic cannabis seed extracts from Ketama,
with 0.58 ug/mL. Compared with the reference compound
ascorbic acid, with an IC50 value of 0.11pg/ml, the
ethanolic extract of Cannabis (sativa L) seeds exerted
significantly lower antioxidant potential towards the DPPH-
radical.

Fig. 1. Reaction mechanism of the DPPH- test between the
radical species DPPH- and an antioxidant (RH)

-
fee-G0e

DPPH DPPH-H

' u

Jaune

represents antioxidant

Recent Publications

1. BEN NECIB R, Ph.D. thesis in molecular medicine Investigating the
effects of whole hemp seed supplementation on the endocannabinoid
microbiome axis and its implications for diet-induced obesity, Québec,
Canada, 2021.

2. DIARRA L, Thesis Phytochemical study and antiradical activity of
Nicotiana tabacum L. (Solanaceae) and Cannabis sativa L.
(Cannabaceae), Feb. 8, 2021.

3. Roger G. Pertwee,Handbook of Cannabis,Institute of Medical
Sciences,University of Aberdeen, UK,2014.

Biography
Author has her expertise in evaluation and passion in the search for new bioactive molecules from plants.
Her focus is based on the use of aromatic and medicinal plants in different field. She is a PhD student
- %o in her second year at Laboratory of Advanced Materials and Process Engineering at the University 1bn
- Tofail, Kenitra in Morocco.

=N

E-mail: salima_haddou@homail.fr

ICMES 2022

246



The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

Posters

ICMES 2022 247



The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco

HEALTH: BIOCHEMISTRY, NUTRITION AND PHARMACOLOGY

ICMES 2022 248



The Fifth International Conference on Materials & Environmental Science, ICMES-2022
Under the theme: “Health, Environment and Materials Research and Innovation”
June 09-12, 2022, Radisson Blu Resort Saidia Beach, Saidia, Morocco
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Abstract

Outsourced internal control (OIC) is a statistical process used to
control and evaluate the analytical process that determines patient
results. It is a quality control performed by several laboratories
on the same batch of control samples compared to each other by
periodic averaging. It allows an inter-laboratory comparison and
an estimation of the accuracy and precision.

The use of external internal controls (OIC) is recommended for
the good functioning of a laboratory. In our laboratory, the OIC
covers and evaluates the analytical performance of serum and
urine chemistry, immunoassay and cardiac markers.

The OIC is performed regularly, 03 times a week in our
biochemistry laboratory of Mohammed VI University Hospital of
Oujda, and sent to an external organization for statistical
processing.

In an anonymous way, the external organization compares our
data with those of other laboratories. Any discrepancy concerning
fidelity or accuracy is a sign of adysfunction specific to the
laboratory, which the cause must be identified and corrected, and
its traceability and archiving ensured.

The central laboratory of the Mohammed VI University Hospital
of Oujda is committed to a quality policy that includes a
verification method process according to scope A, and an
accreditation process. Our work will constitute a solid basis for
the implementation of an accreditation procedure for the tests
used in our laboratory.
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Abstract

Biological agents are classified by regulation in infectious risk
groups numbered from 1 to 4 (group 1: non-infectious agents).
Orders set the list of biological agents classified in groups 2, 3
and 4. The regulations also provide for 3 levels of containment
for the technical rooms of laboratories corresponding to
infectious risk groups 2 to 4. In general, for an analysis
laboratory, excluding microbiology activities, a containment
level 2 must be provided. In some cases, such as the cultivation
of group 3 biological agents, manipulations must be carried out
in rooms at containment level 3.
The combination of the biohazard and the type of exposure is used
to assess the biological risk. The laboratory must then apply
containment measures adapted to the identified risk. The
regulations provide for three

containment levels numbered from 2 to 4, corresponding
respectively to infectious risk groups 2 to 4. These containment
measures are of an architectural type (presence of an airlock,
filtration of the extracted air, etc.) and organizational type
(equipment dedicated to the technical room, storage for protective
clothing, cleaning of the premises, etc.). The objective of our
work is to present the Containment Levels of medical biology
laboratories.
The work carried out in the biological analysis rooms can involve
microorganisms responsible for infections in humans. It is
therefore necessary to consider that the biological agents handled
belong at least to risk group 2. Biological laboratories must
therefore comply with at least level 2 containment. If the risk
assessment has shown that group 3 biological agents can be
handled, containment level 3 should be used.

Figure: Biosafety Levels 1, 2, 3 and 4

Biosafety Level BSL-1
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Abstract

The act of medical biology is part of a preventive, diagnostic,
prognostic and therapeutic approach. The biologist is responsible
for this act, which includes the entire analytical macro-process
with all the pre-analytical, analytical and post-analytical stages,
from the prescription to the validation and transmission of results.
The NF EN ISO 15189 standard defines the general requirements
concerning the quality and competence of medical laboratories
and testing laboratories. This is why the search for quality must
be an essential and constant preoccupation of the biologist and of
all the laboratory personnel. The objective of our work is to show
the importance of setting up an external quality evaluation system
in the biochemistry laboratory of the Mohammed VI University
Hospital of Oujda.

Our laboratory is registered in an external quality assessment
program RIQAS which contains more than 45000 medical
biology laboratories registered throughout the world. The results
of our laboratory are evaluated by comparison with the
consensus-based comparison average. The RIQAS program
allows for the calculation of the accuracy of test results, which is
an essential parameter in method verification. Participants are
enrolled in a program based on parameters, methods, instruments,
units, temperature and generation plate number. In case of
unsatisfactory results, the probable causes of the deviations are
investigated and corrective actions are taken. This program also
allows the evaluation of the methods of dosage and the
performances of our automats by comparison with the other
brands used by the various laboratories registered in this program.
The central laboratory of the CHU Mohammed VI of Oujda is
committed to a quality policy that includes a method verification
process according to scope A, and an accreditation process. This
kind of study will constitute a solid basis for the implementation
of an accreditation procedure of the tests used in our laboratory.
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Abstract

The objective of our work is to present the project of
Implementation of a unit of analytical toxicology in the laboratory
of biochemistry of university hospital Mohammed VI of Oujda.
Our project will have a great positive impact on the health of
Eastern Morocco, by the installation of the first unit of analytical
toxicology in Eastern Morocco, the improvement of the
assumption of responsibility of intoxications. The promotion of
analytical toxicology in hospitals in the Oriental region, and the
need for the establishment of a unit of analytical toxicology in the
Oriental region which represents a border region characterized by
the rise in the traffic of psychotropic drugs, and which still
represents an important crossing for the movement of sub-
Saharan immigration to Europe. Our project is conducted in
collaboration with the psychiatric hospital of university hospital
Mohammed VI of Oujda.

Analytical techniques have made tremendous progress in less
than a century with the advent of separative methods. Each
toxicology laboratory develops its own techniques which must be
rapid and relevant, and the analytical result is interpreted on the
basis of a dialogue between the clinician and the analyst.
Therefore, the laboratory must be part of a hospital structure or
be close to it in order to ensure a good collaboration between the
laboratory and the requesting service [1-3].

Our project will participate in the improvement of the diagnostic
and therapeutic approach and in the evaluation of the prognosis of
acute and chronic intoxications.
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Abstract

Wastewater containing pharmaceutical substances (antibiotic
molecules, cytostatic molecules...) is usually released directly
into nearby sewers, rivers, ponds or lagoons. This wastewater
disposal can damage the quality of the receiving water, the aquatic
ecosystem and the biodiversity of the environment. The presence
of these substances in water, even at low concentrations, is
undesirable. In addition, they can affect human and aquatic life.
Traditional techniques are unable to remove these pollutants, like
coagulation, flocculation, photo catalysis, adsorption
etc...However, the employment of advanced oxidation process
has proved to be an effective substitute, particularly in recent
decades.

In this study, a green approach relying primarily on the generation
of hydroxyl radicals as an enhanced oxidation process using
ultrasonic technique has been developed for the degradation of
hazardous components found in pharmaceutical effluents. The
experiments are done in synthetic solution containing antibiotic
molecule.

The optimal rate of degradation was determined by examining
several variables such as ultrasonic power, Sonolyse time, pH,
temperature, and inorganic catalytic activity. The obtained results
will be presented and discussed.
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Characterization of contaminated sites by the perchlorate contaminant and
the environmental impact on groundwater resources (Grand-Est, France)
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Abstract

The present work presents the preliminary results of a
multidisciplinary study based on hydrogeological, geophysical,
and geochemical investigations. The comprehension of the
perchlorate contamination (ClO4~) in water resources of the
Dontrien region (Estearn part of France) needs the identification
of the groundwater flow and the characterization of
hydrogeological parameters. The chalky formations of the Seno-
Turonian constitute the most important aquifer in the Champagne-
Ardenne region. The aquifer is intensively exploited for drinking
water supply, industry and irrigation. Hydraulic heads were
collected from 31 wells in order to build two groundwater flow
maps of chalk aquifer especially in high and low-level water
period. The hydraulic relation indicates that the chalk aquifer is
naturally drained by rivers and dry valleys. Perchlorate
concentrations are higher especially in Pz20 and Pz17 withing
93.7 and 136.1 pg/l respectively. The highest concentration also
concerns the surface water where perchlorate concentrations are
recorded in the R2 and R4-1 samples. Knowing the story of the
site (deactivation and in situ blast in addition to the military
history of World war | with the battle of Champagn’s monts), the
perchlorates may come from the bombs still in the grounds or the
one deactivated in the past. The analytical chemistry, toxicity,
environmental occurrence, remediative approaches and
environment protection challenges are presented in this poster.
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heavy metal ions selected to evaluate our novel hybrid SiEp SiPy
adsorbent. Under the optimized conditions (t = 25min, pH =6, ‘(m|3<3)35i_m2,30/\v
and T = 25 °C), the adsorbent displayed a good adsorption ol
capacity of 90.25, 75.38, 55.23, and 35.15 mg/g for Cu(ll), Q%ﬂ'
Zn(I1), Cd(l1), and Pb(I1), respectively, with a great reusability OH
after five adsorption-desorption cycles. Silica (SIG)
.The Kinetic studie§ showed that the sorption of the heavy metal Recent Publications
ions can be des_crlbed by a pseudc_)—second order_model. Th_e 1. Camilo. Z.L., Daniel. N.B., Freddy. F. Ezequiel.
isotherm of sorption was fouqd to be in agreement with Langmuir Z.L., Environ. Technol. Innovation, 22(2021) 101504
model. Computational chemistry was used to study the sorption 2. Said. T., Othmane. R., Smail. R., Rafik. S., Yann. G.,
mechanism. The results revealed that the O-hydroxy,N-pyridine Molecules,26 (2021) 5164.
and ether O-atoms play a major role in the capture of different 3. Said. T., Smail. R., Mohamed. E.M., Zouhair. L., Marilena. F.,
heavy metal ions. Yann. G., ACS Omega, 5(2020) 17324-17336.
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Figure:

Abstract

Floods have a significant impact on transport infrastructure,
especially the road. The present study aims to assess the risk of
flooding of the national road N2 at the crossing of the wadi
Tamdmadt north of the city of Bni Drar. The hydrological study
is conducted by the Soil Conservation Service (SCS) method
using the Hec Hms software based on land use and rainfall data
from the reference station. The IBER software, based on the
two-dimensional equations of Saint Venant governing the free
surface flow, is used for the hydraulic simulation.

The results obtained allow the elaboration of a flood risk map in
the study area. This study aims to help the local authorities in the
prevention of the flood risk and the consideration of the necessary
protection actions.
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Abstract Figure: WWTP diagram flow

Past few decates, Morocco has experienced strong growth in its
urban population and a proliferation of peripheral areas. With
population growth and rapid urbanization, wastewater production
in Morocco is continuously increasing. Indeed, according
Moroccan National Program of Sanitation and Wastewater
Treatment (PNA), in 2013 is estimated at about 750 million m3;
48% of these waters are discharged into the rivers or applied to
land, the rest is discharged into the sea without any treatment. The
pollutant load from wastewater is estimated at around 131 715
tons of organic load, 42 131 tons of nitrogen and 6 230 tons of

phosphorus. Considering environmental degradation and water ~ ~°°"" ::12”;:‘:’“"" t*
sgarcity s!averal management approgch_have been investiga_ted ..... Blogas e fputInfuent
aimed mainly on treatment and valorisation. To protect receiving == == Deodorization

natural systems and prevent ecosystem contamination wastewater
must be treated in order to respect standards discharge or reuse.
In this optic, the present work aims to investigate physicochemical
and bacteriological proprieties of raw municipal wastewater, case
study of Kenitra city, as well as WWTP process loadings and
performances during the review period, through the assessment of
raw input wastewater as well as spatiotemporal variations of the
main wastewater physicochemical parameters such as organic
loads (TSS, COD and BODs), hydraulic loads (flow rate),
nutrients (nitrogen and phosphorus) and microbiological
proprieties along its treatment levels with reference to its design  Recent Publications
criteria and Moroccan permits discharge limits.
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Figure: Pine tree

Abstract

The damage by corrosion generates note only high cost for
inspection, repairing and replacement, but in addition these
constitute a public risk, thus the necessity of developing novel
substances that behave like corrosion inhibitors especially in acid
media. There always exists a need for developing new corrosion
inhibitors. Acid solutions are widely used in industry such as acid
pickling of iron and steel, chemical cleaning and processing, ore
production and oil well acidification. The use of hydrochloric
acid in pickling of metals, acidization of oil wells and cleaning of
scales is more economical, efficient and trouble free, compared
to other mineral acids. There are many methods available to
protect metal structures and reduce corrosion rate. The use of
inhibitors is one of the best techniques that guarantees this
protection in highly corrosive environments such as hydrochloric
acid. In addition, essential oils have become a source of
ecological inhibitors. Which ensures high efficiency at a reduced
price. This type of inhibitor is except for compounds toxic, heavy
metals and moreover biodegradable. The corrosion inhibition of
tool steel (13H) by pine essential oil in hydrochloric acid (IM)  Recent Publications

was studied by weight loss measurements, electrochemical 1. Merimi I, Touzani R., Aouniti A., Chetouani A., Hammouti
polarization and electrochemical impedance spectroscopy. The B., Int. J. Corros. Scale Inhib, 9(4) (2020) 1237-1260
effect of time, temperature effects and inhibitor concentration 2. Arrousse N, Salim R., Kaddouri Y., Zahri D., El Hajjaji F.,

Touzani R., Jodeh S., Arabian Journal of Chemistry, 13(7),
(2020) 5949-5965.

The result obtained shows that the corrosion rate increases with 3. Khattabi M., Benhiba F., Tabti S., Djedouani A., El Assyry
the increase in immersion time and temperature and that it is A., Touzani R., Zarrouk A.Journal of Molecular Structure,

y it the oy ot 1196 (2019) 231-244,
ecreased wi € Increase In inhibrtor concentration. Acknowledgment: This work enters in Valorization PAM Project

(CNRTS / UMP/ AMPA 2020-2023: VPMA 247/20).

effects are studied.
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principles DFT investigations
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molecules inhibit corrosion reactions through adsorption on

Abstract

In the present work, we represent two thiazolidinediones, the steel surface, which was found to obey the Langmuir

namely (Z)-5-benzylidenethiazolidine-2,4-dione (TZD-1)
and (2)-5-(4-fluorobenzylidene)thiazolidine-2,4-dione
(TZD-2) as corrosion inhibitors for N80 steel corrosion in 15
wt.% HCI solution. Experimental assessments were
conducted using electrochemical and morphological
characterization techniques. Besides, first-principles Density

Functional Theory (DFT) calculations were used for

adsorption isotherm model. On the other hand, the
morphological analysis showed a well-distinguished
difference between unprotected and protected steel surfaces
as a result of inhibitors >  addition to HCI. DFTB
calculations indicated that inhibitors’ molecules form
covalent bonds with iron atoms through charge transfer. The

adsorption energies computed from DFTB calculations

modeling inhibitor-iron interactions. Experimental results successfully  predicted the experimental inhibition

indicated that investigated inhibitors can significantly performance.
prevent corrosion of N80 steel, reaching a maximum
performance of 88% and 91% at 5x10-° mol/L of TZD-1 and

TZD-2, respectively. EIS tests suggested that inhibitor

Keywords: Corrosion inhibition; N80 steel; DFTB;
Thiazolidinedione; SEM.
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Anti-corrosion activity of a green inhibitor based on a Moroccan medicinal
plant as an environmentally friendly corrosion inhibitor for carbon steel in 1M
HCI and 0.5M H>SO4: Phytochemical screening, FT-IR, SEM-EDX, Synergetic

effect and electrochemical evaluations
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Abstract

Corrosion is well recognized amongst the utmost severe
phenomena that can imperil most metals in various
environments. Given the intensive usage of metals, whether
for industrial or domestic purposes, corrosion impacts
strongly several sectors, of which safety, economy and the
environment remain the most affected to it.

In the event of that, several research programs have been
focused on the development of novel organic corrosion
inhibitor to prevent such nuisance, and the interest towards
developing green inhibitor is expanding year after year.

In the present work, the anti-corrosion activity of a green
extract based on a Moroccan plant were examined
according to electrochemical measurements in 1M HCI and
0.5M H3SO4. Phytochemical screening, total polyphenols
contents, total flavonoids contents and FT-IR analysis was
performed to the aqueous extract of the plant in subject to
identify the numerous secondary metabolites presented on
the green inhibitor.

Potentiodynamic ~ and  electrochemical ~ impedance
spectroscopy analysis were performed to assess the
inhibitory tendency of the green inhibitor in both 1M HCI
and 0.5M HSO, at different range of temperature varying
from 293°K to 313°K. Synergistic behavior was also
examined by potassium iodide in both media. Finally,
surface comparative characterization using SEM-EDX
techniques were operated to investigate the carbon steel
surface in absence and presence of the Moroccan plant
aqueous extract.
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Abstract

Microplastic-based pollution resulting from industrialization
and macroplastics waste has been increasingly raised in the
marine ecosystem in the last two decades. In an attempt to
mitigate the Atlantic Ocean pollution from contaminated
microplastic, we investigated in this study the amount, shape
types and colors of microplastic pollutants in the marine
environment. we collected five samples of sediment and water
from different marine sampling sites of Agadir beach in
Morocco (Atlantic Ocean). Results revealed that most
abundant type was fragments followed by presence of fibers,
beads, pellets, films and Nylons, however in the colors
classification we found that the majority of microplastics are
with transparent, white or yellow color. The Fourier Transform

Infrared (FTIR) spectroscopy was applied on all the samples

to consolidate Our previous findings in the filtration and
classification phase.

It is noteworthy that the department of chemistry of the School
of Physical Sciences building in the Federal University of
Akura in Nigeria will investigate the presence of organic
contaminants such as phenolics, phthalates and
polybrominated diphenyl ethers (PBDES) in the five marine
samples (water and sediment) to establish an overall view
about the ocean pollution situation.

Keywords:  Microplastics, marine  water, sediment,
contaminants, FTIR.
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Abstract

The present work reports the corrosion inhibition property of two
hydrazone derivatives derived from Ibuprofen, namely (R)-2-(4-
isobutylphenyl)-N'-((1E,2E)-3-phenylallylidene)

(IPP) and (R)-N'-cyclohexylidene-2-(4-
isobutylphenyl) propanehydrazide (CIP) for N80 steel corrosion
in 15 wt% HCI Weight

potentiodynamic polarization and electrochemical impedance

propanehydrazide

solution. loss measurements,
spectroscopy were performed to evaluate the corrosion inhibition

performance of investigated hydrazones. The surface
morphology of the N80 steel was analyzed using a scanning
electron microscope (SEM).
computational calculations were conducted to investigate, on one

hand, the electronic and chemical reactivity of investigated

inhibitors, and on the other hand, to evaluate their adsorption
characteristics on the steel surface, aiming to propose a more
accurate corrosion inhibition mechanism. Results showed that
both hydrazones acted as effective mixed-type inhibitors,
protecting the N80 steel in 15% HCI at 303K. Inhibition
efficiencies of 96% and 95.0% were obtained at 303K and
optimum concentrations of IPP and CIP, respectively. FE-SEM
results proved the formation of a preventive layer on the N80 steel
surface against acid corrosion. The adsorption energies computed
from DFTB calculations successfully predicted the experimental

inhibition performance.
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Abstract

This paper focuses on the study of squid reproduction Loligo
vulgaris (Lamarck, 1799) at the Atlantic southern waters of
Morocco (Saharan bank) by using data obtained from bottom
trawls surveys performed on board of the National Institute
research vessel during the period 2000-2014 (springs and
autumns seasons).

Results show a marked seasonal periodicity and an irregularity of
the spawning periods. The analysis of the biological parameters
of the squid revealed differences which were noted

both in the intensity of the spawning rate per season and in the
size at first sexual maturity of both sexes. This variability in size
and seasonality of maturity might be explained by a function of
growth plasticity (Boyle and Boletzky, 1996).

The species shows a positive allometric growth. It was also noted
that male individuals of the squid show an earlier sexual maturity
compared to female individuals, and those during the spring
season. On the other hand, this reproduction pattern is reversed
during the fall season during which the size of mature females
becomes smaller than those of males.

The species of Loligo vulgaris has a life cycle characterized by
a strong seasonality of reproduction (the main peak occurs in
spring and secondary in autumn season). The period of intense
activity (main spawning) lasts from March to May. The period of
less intensity (secondary spawning) is observed during
September-November period.

Indeed, the squid species has a variable life cycle, which results
in differences in size or age at sexual maturity, due to the presence
of a prolonged periods of reproduction.

Sex ratio and the dorsal mantle length-body weight relationship
were determined.

Figure: Monthly evolution of the squid’s average reproduction
index
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investigation of hardwood lignin: identification of guaiacyl and syringyl units
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Abstract

FT-Raman and FTIR spectroscopy were used in this work as
useful techniques for characterizing lignin and identifying the
functional groups present in a particular hardwood sample. Three
hardwood samples originated from south Morocco were analyzed.
The results obtained by means of FT-Raman and FTIR
spectroscopy indicate that hardwood lignin fraction was
characterized by the presence of the two basic monomer types;
coniferyl and sinapyl alcohols that form guaiacyl (1,3,4-
trisubstituted aromatic) and syringyl (1,2,3,5-tetrasubstituted
aromatic) (Figure 1). Raman analysis show the detection of bands
at 2934, 1657, 1597, 1327 and 1267 cm attributed to aliphatic
and aromatic C-H stretches, C=C stretching of guaiacyl, v(C=C)a
skeletal vibration typical for guaiacyl and syringyl, C-O vibration
in syringyl derivatives and v C4-O-CHs3 and/or C4-OH ether
function, respectively’2, FTIR analysis allowed characterizing
hardwood lignin by bands at 3325, 2875, 2920, 1595, 1505, 1457,
1268, 1230, 1153, 1112, 1031 and 834 cm™. The latest was
attributed to the yC -Ha out of plane bending of 1,3,4,5-
tetrasubstituted aromatic. The guaiacyl/syringyl (G/S) matrix was
identified by the bands of vC=C, of skeletal vibration in phenolic
ring (1595 and 1505 cm't) and vC,-O of aromatic methoxyl group
(1268 and 1230 cm1)34,
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Figure: Structure of sinapyl (Syringyl) and coniferyl alcohols
(guaiacyl) in hardwood lignins
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Abstract Floure
We have a real need to preserve our heritage, of which we must
be proud. The cultural heritage for all nations is the basis on
which they can build their status and their future. It is identified
and measured by its value, its progress, its identity and its
memory.

Among the cultural heritage of a textile nature, we find
manuscripts, paintings, plans.... Even the heritage
mummy shrouds. At the time, textiles were generally
obtained from plants (cellulosic fibers), which keep
perfectly and resist conventional deterioration. However,
they are easily attacked by insects and biological agents.
Over time, the textile material that constitutes a great
heritage, dissolves, disappears, deteriorates and thus
becomes vulnerable. Therefore, it is necessary to develop
restoration methods to safeguard these precious objects
that are part of our cultural memory.

Our research work consists of carrying out studies relating

Kinetic study ‘

to the insertion of a polymer and an effective antibacterial- Rece”lt PULk?“&aXO”S " uction of a muliclavered

. - . - . . 1, IVl. Assumption on construction ot a multi-layere
antlfun_gal agent_ in the m_atrlx of _Old textile materials preservation system for chinese ancient books. Library
accordlng_to t_he |mpregnat|on_techn|que. _ Journal, 28(3) (2009), 14-19.
Characterizations by scanning electron microscopy 2. C. Federici, P. Mufano, M.S. Storace, Sci. Technol. Cultural
(SEM), infrared spectroscopy (FTIR) and Young's Heritage. 5 (1996) 37-47. -
modulus (MY) are very satisfactory and promising, as 3. C'-r'e';‘gr‘]’:rdc'aé('ili\r/]‘;"sf;a'g’ér';'zi?ﬁp:gg;'Em!\]f'essé?';‘sz
well as the tests of antibacterial (antifungal) activity which (2005) 1159-1166.
are encouraging. 4. ERivalier, S Seydel - Annales de Parasitologie Humaine,
The Kkinetic studies carried out for the identification of 1932 - parasite-journal.org
optimal experimental conditions and the elucidation of the 5. C. Federici, P. Mufano, M.S. Storace, Sci. Technol. Cultural
insertion mechanism are also more convincing. Heritage. 5 (1996) 37-47.
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Sulphate-substituted Tricalcium Phosphate B-TCP-S: Effect of SiO4% insertion
and microwave conditions
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Abstract Figure:
Tricalcium phosphate B-TCP, with the chemical formula
Cay(POs4)s, is one of the main bioceramics used in orthopaedics « B-CPP

and dentistry due to its chemical formula close to that of the TCPS-M
mineral phase of bone tissue. However, the low bioactivity and
resorbability of B-TCP in the physiological environment limits its opaN -

use. The substitution of certain ions in the apatite structure seems e i)
to play an important role in further improving the biological

behaviour and of course its bioactivity.

The main purpose of the present study is to use a microwave-  |T¢"M
assisted wet chemical technique to prepare practically pure -TCP

and sulphate substituted B-TCP (TCPS) with a defined sulphate

content, and to evaluate how Sulphate ions and microwave  [T¢PN

conditions affect crystallite size, crystallinity and lattice - . - - . - - - .

10 15 20 25 30 35 40 45 50 55 60
parameters of B-TCP. The XRD and FTIR results showed that the A
insertion of SO group at PO.* sites, without microwave
treatment, decreases the crystallinity of B-TCP samples and W TCPSM
/ 8o

promotes the growth of calcium pyrophosphate -CPP as a
secondary phase. Our results showed also that wet chemical
preparation combined with microwave treatment for TCPS-M led
to a decrease of peak intensity, crystallite size average, and as well
as the peak broadening, confirming the decrease of degree of
crystallinity. Besides, we noted a slight shift of XRD peaks
towards lower diffraction angle, which could be explained by the
replacement of PO.* ions, with smaller anionic radius of
0.238nm, by SO4? ions with larger anionic radius of 0.258nm. The
FTIR analysis revealed the presence carbonates groups and . . ; :
confirms the formation of B-CPP as secondary phase for sulphate - ey 500
substituted B-TCP. According to ICP-AES and EDS results, the

calculated molar ratio Ca/P is quite similar. Furthermore, MEB
micrograph of SOs* substituted B-TCP demonstrates the
deposition of B-CPP on B-TCP surface, supporting the XRD and
FTIR results.

TCPSN

Transmittance (%)

TCPN
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Determination of the mechanical properties of single calcium alginate

microcapsules loaded gallic acid
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Abstract

The mechanical properties of biocompatible microparticles including
calcium alginate microbeads loaded gallic acid were determined by a
micromanipulation technique using a Brookfield Texture Analyzers.
Single calcium alginate microbeads of a regular size distribution with a
mean diameter in the range of 700— 750 pum prepared by the ionotropic
gelation technique were compressed to rupture with a constant speed of
0.5 mm.s*. The corresponding force imposed on them was measured
simultaneously by a force transducer. Results showed that the force
imposed on these particles increased when they were compressed, but
relaxed significantly when they were ruptured and the increasing alginate
concentration led to the improvement of mechanical strength
(microcapsules). The exploitation of the linear character of the stresses
and deformation allowed us to calculate the creep function. Calculations
show that the microbeads are subjected to delayed elasticity (or entropy
elasticity) governed by the Kelvin-Voigt analog model. This model is
then confronted with the experiment and allowed us to find the modulus
of Young of the microbeads which is in agreement with our direct
experimental measurements as well as the determination of the delay
time and viscosity for a concentration of (3%, w/v).

Keywords: alginate microcapsules; gallic acid; mechanical
properties; Voigt’s model; Elastic modulus.
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Figure: Typical constraint-deformation rate relationship for the
compression of a single calcium alginate beads to rupture for a
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Abstract

An eco-friendly ultrasound-assisted procedure for the
preparation of twenty functionalized pyridinium ionic
liquids (ILs) 1-20 is described. The characterization of
the newly compounds is confirmed by 1H NMR, 13C
NMR, 11B NMR, 19F NMR, 31P NMR and mass
analysis. All synthesized compounds were screened
for some applications, namely, antimicrobial activity
and the results are very promising. Preliminary
structure activity relationship (SAR) studies have been
performed to identify the relation between molecular
structure and activity. In silico Analysis of ionic liquids
and/or salts was carried out based on ADME, Lipinski
rule, drug likeness, toxicity profiles and other physico-
chemical properties. All compounds were safe in
toxicity profile and computed LD50 values were in
accepted range (2.59-2.85 mol/kg). In silico data has
revealed that all ionic liquids and/or salts were in good
agreement in term of bioavailability.

Keywords: Green procedure; ionic liquids; ultrasound

irradiation; antimicrobial activity; in silico Prediction.
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Abstract

Water is a vital resource for the global economy and human
development. Agriculture and industries release many persistent
pollutants and contaminants into water systems. This not only
affects water quality but also represents a serious threat to the
environment and the aquatic life. Several techniques are used to
eliminate contaminants from wastewater. Composites recently
have attracted the attention of researchers to remove organic and
inorganic pollutants from aqueous medium by adsorption. A
composite material is a combination of two materials with
different physical and chemical properties. When they are
combined, they fabricate a new material, which is intended to
improve the performance of the starting material. The purpose of
this work is to provide an overview of the synthetized composite
that gathers the valorization of two natural resources: biopolymer
and clay minerals sampled in Tetouan region. The
functionalization will allow conferring to the raw clay interesting
characteristics in order to improve its performances towards the
adsorption of the dyes from aqueous medium. This contribution
will summarize the materials characterization achieved by: XRD,
XRF, FTIR, BET, SEM..... The clay is essentially composed by
illite, kaolinite, quartz and carbonate. The study showed that the
adsorption capacity of the composite toward methyl orange was
about 150.52 mg/g while the raw clay present a low adsorption
performance (33.98 mg/g). Therefore, the fabricated composite is
very useful for the remediation of dyes from polluted water.
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Figure: Chemical variability of rosemary’s essential oil within

Abstract the collectivities of Boumeriem and Talsint (Oriental, Morocco)
Rosmarinus officinalis is a shrub grown spontaneously in — — — — — —
Mediterranean basin. It has a large use in pharmaceutical industry e =4 = g : =
due to their bioactive molecules within their essential oils and “® /\
. . 3 E A 3
crude extracts [1]. This plant covers huge areas in Morocco and \ v \ Légende 1
offers considerable incomes to the local cooperatives, particularly | i1 / \ [ t
in the Eastern High Atlas Mountains [2]. However, lack of L N \ » placae L
accurate data about the distribution range and the geographic H k\ — oy it
chemical variability are impediments to decision makers to set a ! - P o L
sustainable management plan and effective marketing strategies ] € 2 3
for rosemary products. Thus, the aim of this study is to delineate | ros +~ "'\
rosemary land cover in this region with focus on the chemical /./' L E
variability of its essential oil.In that respect, two Sentinel 2AL2A |,/ | ®. . © ‘\\
satellite images were mosaicked, georeferenced and clipped to the 3 \\ y . s 3
study area, which concerns the collectivities of Boumeriem and | ;. \ 'Y — 1
Talsint (Oriental, Morocco). Then, the images were assessed with 3 8 % / 3
an object based approach through segmentation and binary 1 \/\—//\\/ -
classification (rosemary’s shrubs; other land) that were processed 3 s s - - - el

respectively by the multi-resolution and random forest

algorithms, incorporated in ecogition v8.8 software [3]. Training  Recent Publications

and validating data were collected through fieldworks. For the 1. Souza T. F., Magalhdes M., Torres V. V., D’Elia E., Int. J.
chemical characterization, rosemary leaves were harvested from Electrochem Sci. 10 (2015) 22.

different locations in the study area, and extracted with Clevenger Mohd H. H., Mohammed J. K., J Phy. Sci. 21 (2010) 1.
apparatus [4]. The obtained essential oils underwent later Gas 3. ElHajjaji F., Greche H., Taleb M., ChetouaniA.,, Aouniti A.,

~ . . Hammouti B., J. Mater. Environ. Sci. 7 (2) (2016) 566-578.
chromatography-mass spectrometry analysis for the chemical 4. Bouknana D.. Hammouti B., Messali M. Aouniti A.. Sbaa M.,

N

identification. As regards cartography, the obtained map (figure Port. Electrochim. Acta, 32 (2014) 1-19.
1) have shown that the rosemary shrubs cover 60 643 ha and 75 5. Ali AL, Megahed H.E.: El-Etre M.A., Ismail M.N., J. Mater.
800 ha respectively for Boumeriem and Talsint collectivities. For Environ. Sci. 5 (2014) 923-930.

the chemical composition, all samples showed high content of
1,8-cineole (50.60-64.27%), whereas Camphor and a-Pinene
relative concentration didn’t exceed 14.12% and 9.02%,
respectively.
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Ab Figure: Extracts of ground, centrifuged and filtered mesocarps
stract and peels of the ten Moroccan pomegranate cultivars. A:

The mesocarp and the pericarp (peel) of pomegranate (Punica Mesocarp, B: Peel.
granatum L.) constitute a relevant by-product for their richness in
bioactive compounds beneficial to human health. In order to
valorize this resource, this study aimed to evaluate and to compare
the characteristics of the mesocarp and the peel of ten
pomegranate cultivars grown in three regions of central Morocco.
Physical criteria (yield and color parameters of the CIELAB
system), physicochemical characteristics (humidity, pH, Brix, ash
content and mineral composition) were determined in
pomegranate mesocarp and peel. Results showed significant
differences between cultivars. The yields of mesocrap and peel
varied between 29.04 % for the cultivar ‘Sefri of Sidi Abdellah’ B
and 47.60 % for the cultivar ‘Lhamdha’. The cultivar ‘Lahmar’
showed the least saturated mesocarp and peel color (chroma C*
of 33.03 and 32.35, respectively), while the cultivars ‘Lhamdha’
and ‘Sefri of Ouled Abdellah’ presented the most saturated colors
with C* values exceeding 75. In terms of physicochemical
characteristics, the sour cultivar ‘Lhamdha’ showed the lowest pH
values (3.07 for the mesocarp and 3.49 for the peel) as well as
high Brix values (22.10 °Bx for the mesocarp and 28.30 °Bx for
the peel). The humidity varied between 74.92 % and 85.25 % for
the mesocarp and 61.45 % and 78.85 % for the peel. Pomegranate
peel was rich in ash (0.55-1.14 %) compared to the mesocarp

3 e e ,47‘ 1) -'!.—N'r—.;
] _’_J A ;/; - M’
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Plant essential oil as a safe corrosion inhibitor for copper in 0.5M
H,SO
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Figure:

Abstract

Corrosion is the deterioration of a metal which is caused by its
interaction with other substances within the same environment.
The serious consequences of the corrosion process have become
a problem of a worldwide significance mostly in industrial
chemistry. Among the existing metals, copper is considered to be
a good resistant metal in a wide variety of environments. As
inhibitors, organic substances containing polar functions with
nitrogen, sulphur, and/or oxygen in the conjugated system have
been reported to exhibit good inhibiting properties, however
natural products such as essential oils are preferred and are used
as green corrosion inhibitors, they are biodegradable, nontoxic,
ecologically acceptable and renewable. They are the most suitable

S w

in terms of their safe impact on the environment. These numerous 10 e
advantages are the main factors that led to the evaluation of the )
inhibition effectiveness by using different concentrations with and 107
without essential oil for corrosion of copper in sulfuric acid. The E 4100
results obtained from weight loss, electrochemical impedance £
spectroscopy (EIS) and scanning electron microscopy (SEM) T 107
show a high corrosion resistance performance; the rate of copper ] 2paie
corrosion decreases by decreasing the concentrations of essential —a— 318K
. —*— 328 K
oil. 107 v : v T T . :
-0.9 -0.8 -0.7 -0.6 -0.5 -0.4 -0.3 -0.2 -0.1
E (V/Ag/AgCl)
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Ethnobotanical study of medicinal plants used in the treatment of dermal

diseases and skin care
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Abstract

Introduction: In northern Morocco, the use of medicinal plants
remains an important part of people's healing. However, their
knowledge of plants species is poorly documented. The purpose
of this survey was to document the use of medicinal plants for
treatment of dermal diseases and skin care by local population
in Al Hoceima province.

Methods: The ethnobotanical survey was conducted with 175
informants, using face-to-face interviews semi-structured.
Results: Thirty-two species belonging to 19 families were cited
by informants. Lamiaceae family was the most cited. Cannabis
sativa L. Dittrichia viscosa (L.) Greuter and Daphne gnidium L.
were the most prescribed species. The most recommended part
of the plant is the leaves followed by the seeds and then the
flowers. The recommended plants are frequently prepared in the
form of a poultice and applied to the skin directly since the
common mode of administration is external.

Conclusion: The survey serves as a reference for future surveys
of medicinal plants and ethnobotanical knowledge in the study

area.
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Fig 1:Plants parts used in the treatment of dermal
diseases and skin care
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Development and characterization of commercial Moroccan nanoclays
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Abstract

Sodium Bentonite (SB) from Bentonil®Gadorplus is a sodic clay
used in slurry making for different applications as soil
improvement, waterproofing, vertical drilling, conventional
special foundations.

A clay sample from SV, Bentonil®Gadorplus was characterized
and modified by successive process for different time intervals.
The non-plastic clay fraction as quartz, iron oxide and organic
matter and the heavy impurities in the clay water suspension were
eliminated in various steps.

The organic, matter and calcium carbonate were removed by
acidic treatment using hydrochloric acid 37% 5M . The purified
clay underwent a sodic treatment with sodium chloride 0.2M to
obtain a homosodic clay.

Finally, the homosodic clay was modified with a commercial
surfactant DHT DMAC(dehydrogenated tallow dimethyl
ammonium chloride) with isopropanol through cycles.

The cation exchange capacities of original, exchanged and
modified clays were determined by CuEDA complex method.
The cation exchange capacity is found to enhance from 10 to
92.15 meq/100mg.

The organophilisation of exchanged clay was carried out by
intercalation with DHT DMAC. The XRD analysis showed
enhancement of basal spacing from 12°A to 20°A.

Figure: Modification of clay steps
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Comparison of the physico-chemical characteristics of three strawberry
varieties of strawberries from different regions in Morocco
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Table: Results of physicochemical and mineral analyses of the

Abstract three strawberry varieties in Morocco

Strawberries are red fruits, low in calories, by their contribution Strawberry Strawberry of | Strawberry
in organoleptic and nutritional qualities, they are very appreciated of Larach benslimane of Larach
by the consumer in Morocco. The composition of strawberries PH 3.6 3.01 3.06
varies according to the season, cultivation techniques, harvesting Titratable acidity | 0.36 0.343 0.67
periods, conservation and the cultivated region. in Meq /100g

Our study consists in the comparison of the organoleptic, Brixen% 0.6 07 13
physicochemical characteristics of three varieties of strawberries Conductivity in_ | 1.07 0.98 0.86
cultivated in three different regions Larache, Benslimane and ~ |-0S/CM __

Moulay Bousselham. The titratable acidity content was m . s L
determined by titrimetry. The contents of Magnesium, Calcium, Wg_

_Cr_1lor|de, Glucose _and polyphenols contamgd in the strawberry Calcium content | 135 132 281
juices were determined by spectrophotometric method. The Brix in mq /100q

content was determined by refraction analysis in the strawberry Chloride content | 82 1443.80 1609.38
juices. Fluoride content was determined by the potentiometric in mg /100g

method. Glucose content | 1.35 1.2 2.45

The results reveal Magnesium, Calcium, Chloride and Fluoride in

levels respectively between 19.4 mg /100g and 34 mg/100g, 13.5 g /1009

mg/100g and 48.1 mg/100g, 82 mg/ 100 g and 1609.38 mg/100 T;’;qa—:ﬁf(%?e—”m 62.1 86.6 151

g, 0.36 mg/l and 0.45 mg/l in the different strawberries studied.
The Brix levels ranged from 0.6 % to 1.3 %. Glucose level is
between 1.35 ¢/100g and 2.45 g/100g. The total polyphenol
content is between 61.1mg/100g and 151 mg/100g. The
physicochemical results of the three strawberry varieties show
that they are sweet and sour in nature, rich in polyphenols and
minerals. The variety of strawberry of Moulay Bousselham
origin presents contents of Magnesium, Calcium, Chloride,
Glucose, Brix, polyphenols superior to those of the varieties of
Larache and Benslimane.

These results allow to classify strawberry varieties according to
their nutritional qualities and to bring selection criteria according
to their sweetness, aspect, variety of strawberry for the consumer.
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LC-MS Characterization of Moroccan Aromatic and Medicinal Plants and
Their Investigations against Dactylopius Opuntiae (Cockerell) Under
Laboratory and Greenhouse Conditions
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Abstract

The wild cochineal Dactylopius opuntiae (Cockerell)
(Hemiptera: Dactylopiidae) is the major insect pest of
the prickly pear Opuntia ficus-indica (L.) in Morocco,
which has caused enormous socio-economic and
environmental losses to this crop in recent years. This
study aimed to investigate the insecticidal potential of
six aqueous (100% water), and methanolic (20/80
(v/v) MeOH/H20) extracts obtained from aromatic
and medicinal plants growing in arid and semi-arid
regions of Morocco to control nymphs and adult
females of D. opuntiae, under laboratory and
greenhouse conditions. Under laboratory conditions,
the aqueous extracts of Atriplex halimus at 5% caused
significant mortality in nymphs with 71% four days
after application and 88% on adult females of D.
opuntiae 8 days post-treatment. Under greenhouse
conditions, the aqueous extract of A.
halimus combined with black soap at 10 g/L showed
the highest mortality rate of nymphs with 100%, 4
days after application.

The adult females' mortality increased significantly to
reach 83.75%, 14 days after the second application of
A. halimus aqueous extract at 5%. Phytochemical
analysis of the water extract of A. halimus revealed a
high content of saponins (24.09 + 0.71 mg SSE/g DW)
compared to other plant extracts, which was confirmed
by LC-MS characterization that showed the presence
of 36 triterpenoid saponin compounds (derived from
oleic-12-en-28-oic  acid), in  addition to
phytoecdysones, simple carboxylic acids, and
flavonoids. These findings showed that using the
aqueous extract of A. halimus as a biological pesticide
could be incorporated into the management package to
control the wild cochineal as a safe alternative to

chemical insecticides.
Keywords: Dactylopius opuntiae, Opuntia ficus-indica L., Plant
Extracts, Toxicity, Atriplex halimus, Saponins.
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