4 St b MOCEDES alllasc &llal] asaln
-8 | ol |
R CEMADES King # tTJHj» 119 {J\)lw of
Scien 1d Technology

(((0

$.ONLI0H | CEACTIA Lok e 4Ll 1HL.00.151

International

Conference On Materials

E£ Health, Environment, Materials
Research & Innovation 9%

Papers will be indexed through Scopus

2 RADISSON BLU RESORT SAIDIA BEACH HOTEL, MOROCCO

PARTNERS
H ;il M
N\ =/
YL‘E/L"'/

PLATINUM SPONSORS

< ELSEVIER
MASTERLAB
GOLD SPONSORS N
g * 2
v é\‘\\s_mc‘(&/ - =~ \
“Smartlab §€MB03 ; ".
SILVER SPONSORS c . \ ! 'S
j. ¢ SCOMEDICA A o ‘ iy
7ES7- REAETIRS ?/IRE§EN E T %H;ﬂ ¢ SERDILAB msl /CM.2022

International © icmes2022saidia@gmail.com

Conference On Materials

& Evironmmitel Schecs http:/www.mocedes.org/icmes2022



Content

(0] 01 (<] o | PP A

(@ 0 = T a1 1721 ] o TSP 2.

a1 (o Yo ¥ Tox 1T o 1A PP 6
INVILEA SPEAKEIS. ... .ttt e e et e e e e e et e e e e e e e etaseeeeeesaaeeeees 24.......

7 7

Or al Presentationsééeecececécéecéecéeéeeéeeeeea@ebdeec
Posterséééééééeéeeeccececeeé e ééé



Honor committee

=A =4 =/ =4 =4 =4

= £ £ £ Z L

General Chair

= == =4 =2

= =2 =1

T

. Yassine ZARHLOULE : President of Mohammed Premier University of Oujda

. Smaail RADI: Dean of the Faculty of Sciences of Oujda

. Khalid SERRAJ ANDALOUSSI: Dean of the Faculty of Medecine and Pharmacy of Oujda

. Abdelkrim DAOUDI : Directeur général du CHU, Mohammmed VI d'Oujda

. Rachidi: General Director by Interim, Research Institute for Solar Energy and New Energies (IRESEN)

. Mohamed Rachid EL MAHFOUDI: Director National School of Architecture EN®ujda

Prof. Belkheir HAMMOUTI (Mohammed First University, Oujda, Morocco)

Prof. Mohammed EDDAOUDI (AMPMRC, KAUST, SAUDI ARABIA)

Prof. FaouadEFFALI (Mohammed First University, Oujda, Morocco)

Prof. Mohammed CHOUKRI (Mohammed First University, Oujda, Morocco)

General cochairs

Prof. RachidTOUZANI (FSO, UMP MOROCCO)

Prof. AhmedCHETOUANI (MOROCCO)

Prof. AbdelouahadAOUINTI (FSO, UMP MOROCCO)

Prof. Mouslim MESSALI (SAUDI ARABIA)

Organization committee

= =_ =42 =4 4 -4 -4 -

GhalemMohammed CHU, Oujdai Morocco)
El Amri Fatima ZahraKSQ, Oujda)

Loukili EI HassaniaRSQ, Oujda)
Berraaouan Doh&GQ, Oujda)

El-Houcine SebbaiCHU, Oujda, Morocco)
Noussaiba Benhamz@&HU, Oujda, Morocco)
El Guerraf AbdelgadeiHSQ Oujda)

Hassan Zahboun&§T, Morocco)

Abdelaziz OuariachHSQ, Morocco)

Youssra Shibih (CHU, Oujda, Morocco)

El Bakouri AbdelhaKUMP, Oujda, Morocco)
Jamal HadadiUMP, Oujda, Morocco)
Azouzoute Alae ( EST, Salé, Morocco)
Wafae Mrabti (ESEF, UMP, Oujda, Morocc
Mostafa EI Mourachi (EST, UMP, Morocco)
Abouti Hoceima,

Ossama El (FSTH, Al

Morocco



IT Manager

1 MohammedOufi (FSO, Oujda, Morocco)

PhD Students committee

1 Kamal Essifi FSO,Oujda, Morocco)

1 Mohamed BrahmiKSO,Oujda, Morocco)
1 Hanra BouaklingFSO,Oujda, Morocco)
1
)l

Hammouri MostaphaHSQ Oujda, Morocco)

Belbachir YousraKSO,Oujda, Morocco)

Scientific committee

B. HAMMOUTI (Oujda, Morocco)

N. ABIDI (USA)

S.F. ALSHAHATEET (Jordan)

A. AOUNITI (Oujda, Morocco)

M. AZZI (Casablanca, Morocco)

A. DOUHAL (Spain)

E. E. EBENSO (South Africa)

Y. GARCIA (Belgium)

H. OSHIO (Japan)

M. BELKHAOUDA (Agadir, Morocco)
E.E. BOUDOUTI (Oujda, Morocco)
D. BRIA (Oujda, Morocco)

A. CHETOUANI (Oujda, Morocco)

M. EBNTOUHAMI (Kenitra, Morocco)
S. EFHAJJAJI (Rabat, Morocco)

M. ELRHAZI (Mohammedia, Morocco)
M.S. ELYOUBI (Al Hoceima, Mbrocco)
M. CHOUKRI (Oujda, Morocco)

K. BOUKHEDDADEN (France)

A. BUMAJDAD (Kuwait)

R. TOUZANI (Oujda, Morocco)

A. SOULAYMANI (Kenitra, Morocco)
H. LGAZ (South Korea)

Chaimae Merimi FSO,Morocco)

Kadda SalmaKRSO,Oujda, Morocco)

Haddou SalimaKSO,Oujda, Morocco)
Benahmed Badr Eddin&$ST, Oujda, Morocco)
Chkird FadouaKSQ, Oujda,Morocco)

C. JAMA (France)

K. HABOUBI (Al Hoceima, Morocco)

H. EL OUARGHI (Al Hoceima, Morocco)
I. SAADOUNE (Marakech, Morocco)

M. NEFFA (Oujda, Morocco)
M. HAMDANI (Agadir, Morocco)
F. EL HAJJAJI (Fez, Morocco)
M. A. DAIM (Egypt)

M. MESSALI (Saudi Arabia)
E. E. OGUZIE (Nigeria)

M. A. RIOS (Spain)

Z. ABDULMANAN (Malaysia)

A. MOKHTARI (Kenitra, Morocco)

H. HAMI (Kenitra, Morocco)

M. BENAHMED (France)

K. MANSOURI (Mohammedia, Morocco)
G. MAURIN (France)

H. EL BARI (Kénitra, Morocco)

F. DIMANE (Al Hoceima, Morocco)

K. BENBOUYA (EST SALE, Morocco)
K. KASSMI (OujdaMorocco)

S. RADI (Oujda, Morocco)

M. RAMDANI (Oujda, Morocco)



R. SALGHI (Agadir, Morocco)

I. WARAD (Qatar)

M. ZOUGAGH (Spain)

F. JEFFALI (Oujda, Morocco)

A. TABYAOUI (Rabat, Morocco)

M. TALEB (Fez, Morocco)

M. SIAJ (Canada)

S. TRIKI (France)

T. SZUMIATA (Poland)

M. SOYLAK (Turkey)

S. ZOUGGAR (Oujda, Morocco)

A. TAHANI (Oujda, Morocco)

M. ABOU-SALAMA (Nador, Morocco)
H. AMHAMDI (Al Hoceima, Morocco)
O. EL ABOUTI (Al Hoceima, Morocco)
F. FALYOUNI (Oujda, Morocco)

N. LABJAR (Rabat, Morocco)

M. K. AROUA (Malaysia)

J. BOUCHNAIF (Oujda Morocco)

M. BOUKLAH (Oujda, Morocco)

O. EL ASRI (Agadir, Morocco)

EL. M. ZIANI (Oujda, Morocco)

A. MOLITERNI (ltaly)

S. KAYA (Turkey)

A. EL BARKANY (Fez, Morocco)

N. EL ASSAQUI (Rabat Morocco)
GLSERDAROJLU (Turkey)
K. BENBOUYA (Salé, Morocco)

I. MERIMI (Kénitra, Morocco)

L. BOUSELHAM (Oujda, Morocco)

M. BENHADDOU (Oujda, Morocco)

A. WARTHAN (Saudi)

Z. JUDEH (Singapore)

R. BENKADDOUR (Oujda, Morocco)

K. AZZAOUI (Oujda, Morocco)

D. BAKARI (Oujda, Morocco)

A. RRHIOUA (Oujda, Morocco)

M. CHOURAK (Oujda, Morocco)

C. MIRKIN (USA)

S. KASKEL (GERMANY)

S. KITAGAWA (JAPAN)

M.DI NCI ( USA)

MD K. NAZEERUDDIN (SWITZERLAND)
O. FARHA(USA)

S. NAIMI (FRANCE)

M. BENLAHSEN (FRANCE)

I. HADDIYA (MOROCCO)

B. IKKEN (MOROCCO)

P. H. DIXNEUF (FRANCE)

W. AGERICO DINO (JAPAN)

A. IDRISSI (FRANCE)

M. EDDAOUDI (SAUDI ARABIA)

M. DAHBI (MOROCCO)

L. CHABRAOUI (MOROCCO)

W. MELLOUKI (FRANCE)

W. MRABTI (ESEF, UMP, Oujda, Morocco)
M. EL OUARIACHI (EST, UMP,Morocco)



The Fifth International Conference onMaterials & Environmental Science ICMES-2022
Under the theme:fiHealth, Environment and Materials Research and Innovatiod
June 0912, 2022 Radisson Blu Resort Saidia BeagtBaidia, Morocco

Welcome Message fromnGeneral:Chalirs

Dear Colleagues and Friends,

In On behalf of the organizing committee, | am delighted to welcome you to the Fifth International
Conference on Materials and Environmental ScieleRIES2022), which will be held under the theme
"Health, Environment, Materials Research and InnovatidrFor more than 6 years, ICMES has served as an
international forum for the dissemination of current and emerging materials in environmental science and
health.

This year|CMES2022 will be held as an onsite event from June 9 to June 12, 2022 in Saidia, Blue
Pearl of the Mediterranean Sea, Morocco.

ICMES 2022keeps its scientific edge to share the most important and latest developments in the fie
of materials sience, energy development, environmental science and health, to exchange research ideas a
future trends, and to explore potential collaboration opportunities in all regions of the world.

At this event, a dozen woHenowned plenary speakers will progidutstanding insights on materials
and devices research at this event, along with a couple of comprehensive tutorial lectures and more than a
hundred renowned speakers. In addition, several workshops will be hosted, and bilateral symposia organiz
by lealing research groups.

It will be a great pleasure to meet you in such a beautiful city as Saidia the blue pearl of the
Mediterranean Sea.

Finally, we wish all the participants in C ME S & 2epy successful and fruitful conference and a

wonderful and enjgable stay in Saidia, Morocco.

Pr. BELKHEIR HAMMOUTI Pr. FAOUAZ JEFFALI

MOHAMMED FIRST UNIVERSITY, OUJDAT MOROCCO | MOHAMMED FIRST UNIVERSITY, OUJDAT MOROCCO
Pr. MOHAMMED EDDAOUDI Pr. MOHAMMED CHOUKR |

DIRECTOR, AMPMRC KAUST, SAUDI ARABIA MOHAMMED FIRST UNIVERSITY, OUJDAT MOROCCO

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

On behalf of the Organizing Committee of &ielnternational Conference on Materials and
Environmental SciencellCMES2022, we are pleasd to welcome yoin Saidia, Morocco, on June 912,
2022

ThelCMES2022 is organized byMohammedFirst University, Faculty of Sciences Oujd&loroccq
Faculty of Medicine and Pharmacy Oujda, MorgcKAUST, King Abdullah University of Science and
Technology, SAUDI ARABIAand theAssociation: Moroccan Center for Sciences DevelopmdnCeDeS
This scientific meeting is the continuation of other organized sessions as fellow:

ICMES2016: The 1% International Conference on Materials and Environmental Scigaséneld inCampus
University of Transfer of Technologies and Expertis&Kknowledge Campus, Technopole Oujda,
Morocco from 13 December 2016. This first session was the start pogatbering leading academic
scientists, researchers and industrials to exchange and share their experiences and research result:
topics of Material and Environmental Science. THEeMES2016 provided also a premier
interdisciplinary platform for seleetl researchers and industrials to discuss the most recent innovatiol

as well as possible collaboratiohttf://www.mocedes.org/icmes2016/index.htm

ICMES2018: The 29 International ConferencendMaterials and Environmental Science, which was held on
26-28 April 2018in Melia Saidia BeaclAll Inclusive ResortSaidia,Morocca The ICMES2018 was an
interdisciplinary platform for researchers and industf@promoing a multisectoral and collaborative
approach in the field of development of new and innovative approaches in materials and their applicati
in energy and renewbenergy, environmental science and sustainable development, biotechnology a

electrical engineeringhttp://www.mocedes.org/icmes2018/index.hjml

ICMES2019: The 39 International Conference on Materials and Environmental Sclems®een hold in8-
20 December 2019, Sofitel Agadir Royal Bay, Agaditorocca It was organized by IBN Zohr
University, National School of Applied Sciences, Agadir Morocco and the Asswcistoroccan Center
for Sciences Developmer¥loCeDeS.The ICMES2019 wasaninternationalplatform forparticipants
to consulate and tecollaborae in many innovative applicationsouching theenergy environmental

science and sustainable developméhitp://www.ensaagadir.ac.ma/icme3/

ICMES2020: The 4" International Conference on Materials and Environmental Science has beeinthalty
during the COVID pandemic period in NovemberZ& 2020 The primary objectives to bring together
online leading academic scientists, researchers and industrials from more than 20 countries to exch
and share their experiences and rese@siits on all topics of Material and Environmental Scienbe.

second objectivis to provide a premier interdisciplinary platform for selected researchers and industrie

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

initiate possible complementary cooperation and collaboration for international programs in these fiel

The other objectivef the conference is to constitute a formation school for the education of youn

scientists in this importantdid by creation of direct contacts between international experts in thi:

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

professional careers and to the profit of our society. To initiate interactions hdtwee24 speakers and

participants, keynotes, 120 oral presentations and 30 pg@stersvww.mocedes.org/icmes2020/index.hjml

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

and Postlocs between the different academic partners.

The main themes selected for the ICMES@2Q@%re:

X

X

X

Health: Biochemistry, Nutrition and
Pharmacology

Water, Soil, Air, Agriculture and
Environmental Analysis

Green Energy, Renewable, Storage
andSustainable Development.

Artificial  Intelligence, = Machine
Learning, Electrical Engineering and
Simulation.

The scientific program includes:

o£a

)

x Innovative Devices, Chemistry and

Material Physics.

x Nanoscience, Organic and Inorganic

Advanced Materials.

x  Natural Products and Their

Biotechnological Applications.

B} e
#F
p¥o Y

OO0 S

The Organizing Committee would like to thank all participants, partners and sponsors for their financ
supports and participations.
Further information is available on otwnference web site then visit:

ICMES 2022

http://www.mocedes.org/icmes2022/index.html
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ORAL COMMUNICATIONS LIST

Authors Title ID | Page
HEALTH: BIOCHEMISTRY, NUTRITION AND PHARMACOLOGY
Mouad Harandou, Amjad Idrissi, Oumaym
Hamdani, Abir Yahyaoui, Youssra Sbib, Biomedical waste management in the Central
Wissam Azizi, Hajar Zerouri, Doll Laboratory of théJniversity Hospital Mohammed VI 354 | 60
Berraaouan, Ehoucine  Sebbar, and Oujda
Mohammed Choukri
Yousra Shibih, Amjad Idrissi, Abir Yahyaou o ) .
: i - Interest of water quality in thHaboratory: Experience ¢
Oumayma Hamdani, Wissam Azizi, Ha
: the Central Laboratory of CHU Mohammed VI of| 355 | 61
Zrouri, Oussama Rahhab, Mouad Harang Ouida
El-houcine SebbarandMohammed Choukri )
Abir Yahyaoui, Amjad Idrissi, Oussam
rahhab,Youssra Sbibih, — Hajar ~ Zrouri Contribution of artificial intelligence in the processit
Omayama Hamdani, Wissam Azizi, Moy of Big Data inamedicalgbiolo Iaborl?altor 356 | 62
Harandou, Ehoucine Sebbar, and g 9y y
Mohammed Choukri
Oussama  Rahhab, Abir  Yahyaoui,
Mohammed ~ Ghalem,  Yousra  Sbib Risk management in a medical biology laboratory:
Oumayma Hamdani, Mouad Harandou, A ag 9y Y-
. . A o ] experience of the central laboratory of the CHU| 357 | 63
Idrissi, Hajar Zrouri, Wissam Azizi, Dohg .
) Mohammed VI Oujda
Berraouane, ElI Houcine Sebbar, and
Mohammed Choukri
C. El Garrab, FakriBouchet, L. G. Zazand| Optofluidic sensors for breast cancer diagnosis
" . 49 69
M. Zekriti Review
Mohammed Amine Mehdi, Toufik Cherradi| Predictive approach for pesbvid 19 evolution study|
Azzeddine Bouyahyaoui, Said El Karkouri g of the pavement surfacketerioration based on visug 74 | 68
Ahmed Qachar inspection results.
S. Arji, A.O.T. Ahami,andR. Ziri Burnout in private sector and_lts impact on the 109 | 64
employees weli being
S. Arji, M. Elhaddadi, A.O.T. AhamiandR. Stress at work among employees dll@occan 110 | 65
Ziri company
. — —
S. Arji, M. Elhaddadi, A.O.T. AhamiandR. Does job stress affect neurocggnltlye func.tlons. ca
Ziri employees of a Moroccan private industrial compgl 111 | 66
sector
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N . . 67
ii.riAm’ M. Elhaddadi, A.O.T. AhamiandR. Burnout in the Moroccan private sector 23
WATER, SOIL, AIR, AGRICULTURE AND ENVIRONMENTAL ANALYSIS
K. Tassaouj M. Damej, A. Molhi, M. Errili,] Inhibition effect of4-amino3-methy},4-triazole 5-
S. Ksama, O. Ninich, A. Efahir, and M. | thione (MTSNH) against corrosion of €G0Ni alloy in| 09 72
Benmessaoud 3%NaCl solution
On the use of weathered schist in road pavementsg
Cherifi Hicham, andChaouni AbdelAli experimental study on the schists of the province | 01 71
Taza
Zineb El Kerdoudi, Hafssa Helli, Jaoug Adsorption of the dye (methylene blue) by the clay
Bensalah, Abdelali EI Mekkaoui, and| Khenichet Sidi Kacem Morocco: Mathematical andf 14 76
Noureddine El Mejdoub thermodynamic modeling of experimental data
O. Ninich, K. Tassaoui, A. ETahir, B. I . .
Satrani, O. Chauiyakh. S. Ksama, Inhibiting effect of cedalr_"[éllr on corrosion on e24 in 08 | 116
Benmessouad
Bathymetry Study and Sludge Characterization o
H. Bouziane M. Arabi, Z. Irzi, andM. Sbaa | Anaerobic Ponds in Al Hoceim&/aste Stabilization | 33 77
Pond (Mediterranean Moroccan Coast)
M. Kadiri . Y. Zarhloule. andA.E. Barkaoui Identification of favorable area for artificial recharge - -
the Tamellalt aquifer
Abdelhay EI Amri, Azeddine Lebkiri Fatimg Theoretical and kinetic study of the adsorption of t
Zahra Bouhassane, Zineb Wardighi, El industrial Methyl Orange MO dye on Typha latifolig 40 79
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>MP.0O7 and AMPQ 56 80
Harcharras
Naima El Assaouj Abdelaziz Sadok, Ouiani &gggig)haalggsi;ﬁgﬁ?ﬁgiﬁf tg?SM;nh da?;ﬁjo:/ei?er:
Bouchanine,andNora Maataoui : 100ls g 1051 90
— - Implementation of an Environmental Managemer]
Abdelouadoud Omatri, Linda Zraibi, . . .
. System in a Company thgpecializes in wood and
Hameed Saleh Ali Yahya, and Nelhouda : : . 1 260 | 106
. aluminum carpentry in Eastern Morocco in the city
Basraoui :
Oujda
. . . Efficient hydrophobic membranes based on ionig
Rachid Ouchn, Y. Chaougi, AhAvci, E. liquids for water desalination by ditecontact 47 | 81

Curcio, O. CherkaouiandMiloudi Hlaibi

membrane distillation processes
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_ Slow Release Phosphate Fertilizer Coated by
|. Kassem E-H. Ablouh, FZ. El Bouchtaoui,
S. Bouk_ind, M. Mhada, S. Mouhib, H. Phosphorylated Cellulose GelNanoclay Reduces 50 82
Sehaqui,andM. EI Achaby Phosphorus Leaching and Promotes Beans Grow
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
Bougrin, N. Ouadghiri, AKabouri, andM. 59 83
Benmessaoud 1M HCI
Oumaima Bourzik, Nacer Akkouri, Khadija Effect of waste marble powder on theperties of
Baba, andAbderrahman Nounah concrete 69 | 84
. . Electrochemical evaluation of novel benzoxazepind
O. Kharbouch, Z. Benzekri, K. Dahmani, M| o S _ _
Ouakki, M Galai, S. Bqukhris, M. Ebn derivatives as corrosion inhibitors for mild steel in 1 76 85
Touhami, H. Elkafsaoui HCL
N. Ferraa, M. Ouakki, M. Cherkaoui. M. Characterization of OCPa, application on the corros
Bennani Ziatni of carbon steel in 3% NaCl medium. 77 | 86
El Harmouchi Hammadi, Moumouche
Oumaima, Alami Safae, Ait Hmid Lahsen, The factor group anGly
Dkhireche Nadia, Ebn Touhami Mohamed,| diphosphate and their corrosion protection efficien{ /8 | 94
Harcharras Mohamed
N. Al Wachami, M. Chahboune, and M. | Chronic obstructive pulmonary disease (COPD) anq
) o 130 | 92
Louerdi pollution: the case of Morocco
Reuseof the MarlsLimestone of Tazén Road
Ettayeb Mohammad, Chaouni Abdehli, Construction: An Experimental Study on Taza Wir
andCherif Hicham 83 | 87
Farm
Experimental study on Quinazoline derivatives aj
S. Elmansouri M. Galai, R. Lachhab, M. | corrosion inhibitors for mild steel in hydrochloric ac
Rbaa, B. Lakhrissi, M. Ebn Touhami _ 90 99
medium
Belhadj Kamal, Omar Azzouz,and TechnicalEconomic Study of Slope Stabilization
Makkaoui Mohamed Solutions inthe Oriental Rif Regioii Morocco 91 | 88
Effect of longterm conservation tillage on the chemi
Abdelali EIl Mekkaoui, R. Moussadek, A. and physical properties of the soil in Moroccan
Zouahri, R. Mrabet, A. Douajland S. Chakir . , 92 89
Mediterranean areas (Case study of Zaer region
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A. Hmada, N. Dkhireche, R. Sayed, Z. Corrosion inhibition of mild steel in 1M HCI solutior
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Comparative assessment of groundwater quality
S. Bouhout,K. Haboubi, andM. S. Elyoubi challenges confronting Mediterranean coastal aquif 137 | o3
A review
Abdesselam Eddaoukhi Mohamed Berradi, Valorization of treated vegetable waters for the
Yassine Bouzhar, Ahmed El Yacoubi, cultivation of a vegetable platitggplant) in wo typed oo | o
Mohamed Grou, Hakima Nassali, Amar _
Habsaoui,andAbderrahim EI Bachiri of soil
_ , _ Photocatalytic decomposition of Methylene blue dy
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Corrosion hindrance effectiveness of pyrazoles be
F. El Farhani, M. Ouakki, Z. Benzekri, M. environmentallysafe organic inhibitors:
Ebntouhami _ _ 163 [ 104
Thermodynamical, electrochemical and surface stu
R. BouyakhsassS.Bouaouda, A. Taleband Leachate and biogas flow rate assessment at the lg|
S. Souabi Oum Azza landfill in Rabat city, Morocco 164 | 96
Evaluation of heavy metal concentrations in comme
S. Karim, A. Aouniti, C. Belbachir, I. Rahhd marinefishes caught in the Mediterranean coast g 184 | 118
Morocco and their associated health risks to consu
Physicaechemical, chemical and biological
characterization of treated wastewater from the city
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irrigation.
Use of house sparrows in the {mwnitoring of
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M. EI Rharib , Z. Zaroual, S. Elghachtouli Adsorption of methylene violet dye from aqueous
andM. Azzi solution onto Moroccan zeolite 230 | 108
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Douéaae OuYahia, Kawtarfikri-Benbrahim,

Experimental antheoretical investigations of marin
yeasts adhesion and its impact on the physkeamical

andlbnsouda Koraichi Saad properties of seanmersed AISI 304 and 316 stainle| 232 | 109
steels.
Effect of salinity on Strawberry plant growth atieir
M. Bahoug, H. Bahoug,andA. Douira tolerance to water deficiency after inoculation with 253 | 107
composite arbuscular mycorrhizal inoculum
A. Amahmou;j, E.M. Chaabelasri, A. Abako A bedload transport in shallow water model applied
N. Salhi sediment transport in open channel flows 261 | 121
o Evaluation of the impact of land use and irrigatior
Ahmed Darmous Maryam Slamini, Mourag o ]
Arabi, Hamza Kajeiou, Driss Bouknana, systems on the soil nitrogen transfer: case of five p 280 | 100
lkram Azzakhninjand Mohamed Sbaa farms in the Triffa plain (Berkane, Eastern Moroccq
Study of the influence of microalgaewastewater
M. Amansour, andS. Zyade treatment 285 | 110
B o Evaluation of water equivalent ratio for 3 dosimetr
Yjjou Mohammed, Dekhissi Hassane, _ _ , _
Derkaoui, Jamal Eddine, Didi Abdessamad materials at carbon ion energies ranging-300 88 | 111
and Aknouch Adil MeV/nucleon using Fluka Monte Garcode
|. Essebbahj C. Ouazzani, A. Moustaghfir, | Analysis of the fluoride levels of well water consum
A. Er-Ramly, Y. El Baroudi, A. Damand L. | ;16 moroccan population in different rural areal 301 | 112
Balouch
Y. El Baroudi, C. Ouazzani, AEr-Ramly, A.| Nitrite levels in well water from different rural areas
Moustaghfir, I. Essebbahi, A. Danaind L. Morocco 302 | 113
Balouch
S. Aftimi, Y. Kerroum, A. Guenbour, A. Corrosionabrasion of stainless steel in phosphoric &
Bellaouchou, A. Zarrouk, H. Idrissi, R. : : i : 329 | 105
Boulif, andN. Semial using acoustic emission technique
Use of quality and organic pollution indices in the
Abdelhak Saidi, Abdelkader Chahlaoui, assessment of the physicdlemical quality of surfacg
Moulay Lafdil Belghiti, Iman TahaandDriss waters in oued khoumane (city of moulay idriss | 332 | 102
Bengoumi
zerhouRmorocco)
. . | St f th ti f phenoli
A. EI Abdouni, K. Haboubi, M. S. El Youbi | >tudY ©f the adsorption of phenolic compounds of g L/ -

oil mill wastewater by clay extracted from Mohamse
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Ben Abdelkarim El Khattabi dam in Aloceima
(Morocco)
Correlation between study Experimentatidheoretica
. Merirlni, B. Hammouti, H. LgazandM. of two triazole molecules as a new effective corros| o | 9
Messali
inhibitor for mild steel in acid medium
M. Loutfi, R. Mariouch, M. Belfaquir, M. S. Removal of cationic dye from aqueous solutions [
ElYoubi natural clay from Morocco 347 | 119
Touria Hachi, Maryama Hachi, Youssef §  Water quality and environmental performance of
Hammioui, Hamza Essabiri, Driss Belghytl muni ci pal wastewater t
Mhamed KhaffouRabiaa Mounir, Rachid 393 | 73
Benkaddour,and El Hassan Abba Morocco)
Youssef EI Hammioui Hammou Anarghou : . : . :
Moulay Lafdil Belghiti Touria Hachi Physicachemical and bacteriological quality of wel
Mhamed KhaffouRachid Ben Kaddourand water in khenifra province (morocco) 394 74
El Hassan Abba
Touria Hachi, Maryeama Hachi, Rachid Bg Assessment and relationship between organic polly
Kaddour, Hamza Essabiri, Adnane El parameters and aquatic fimlicators (Wadi tighza.
Yaacoubi, Mhamed KhaffouandEl Hassan 3951 75
Abba MOorocco)
Moulkaf safae,Bachir Elkihel, andAhmed Optimization of WWTP
Rassam 368 | 91
C. Belmejdoub, K. Benbouya, I. Forsal, Corrosion inhibition of carbon steel in hydrochlorig 199 | 115
Lahmady M. Rabaa,andR. Touir acidic solution 1M by Irbersartan
F. Hamouche and M. Ebn Touhami Corrqsmn Behavior of Dlﬁerent Types of Brass al 350 | 101
Different Temperatures in Neutral Medium
S. El kaouahi,M. Raji, N. Errahmany, M. | Theoretical and experimental study of the corrosig
Rbaa, R. Touir, H. El Kafssaoui, B. Lakhris inhibition of mild steel in 1.0 M HCI by new 372 | 122
H. Larhzil, A. Shaim guinoxaline derivatives
H. Hailou, M. Ait Himi, S. Taghzouti, M. | Investigation of brass corrosion inhibition in 200 pp
Dahbi, C. HajjajR. Touir,H. El Kafssaoui, | NaCl solution by new diacetate derivative: experimg 366 | 123
M. Ebn Touhami study, spectroscopy analysis and theoretical apprd
Badr Baach, Moussa Ouakki, Hanane Corrosion inhibition by new compounds based o}
Barebita, Soumya Ferraa , Mohammed bismlj/th BO P 403 | 125
CherkaouiandTaoufik Guedira ¥
Mohamed Allaoui , andSaid Ibn Ahmed Removal of_heavy metal (Chfom'“f.“) lonsing sea 413 | 124
Mehdia shells by an adsorption process
Amine Daha Belghiti Bioclimatic materials and design in construction§ 194 | 126
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GREEN ENERGY, RENEWABLE, STORAGE AND SUSTAINABLE DEVELOPMENT

Dalal Nasreddin, Soumia Aboutaleb, Aymat
Cheracheryasmine Abdellaoui, Saad Amrz Regression and Machine Learning Modelin
Marrakchi, Inass  Sabbahi,  Yous 9 : 9h 9
Comparative Analysis of}| 15 | 131
Benmoussa, Reda ElI Makroum, Aymang Forecast
Alami, Asmae Khaldoun, and Houssam¢
Limami
A. Idrissi, Z. Elfakir, R. Atir, A. Habsaoui, § Designing new thiopherAeased HTMs with favorablg 35 | 130
Bouzakraoui optoelectronic properties for perovskite solar cell
. Energy audit andssessment of indoor environment
M. Es Sadki A. Azouzoute, M. Benhaddo condition inside Oujd&ngads International Airport] 36 | 133
andM. Ghammouri . .~
terminal building, Morocco
Z. Elfakir , A. Idrissi, R. Atir, A. Habsaoui, { New Carbazoldased HoleTransport Materials in
) . 39 | 135
Bouzakraoui Perovskite Solar Cells
Sanae Habchi Nabila Lahboubi. Brahif Mesophilic anaerobic digestion of chicken
’ ) ’ slaughterhouse waste: Methane production and kirf 147 | 137
Sallek, Hassan El Bari study
Lamreoua Abdelhak, Benslimane Anaj Current harmonic reduction for grmbnnected
Bouchnaif Jamal, Hairech Kamal,and El| photovoltaic system (PV) based on a thpbase sever] 68 | 132
Ouariachi Mostafa level inverter.
Eaﬁ‘iﬂlou" A. Elaissaoui, M. BenlattagndR. Electrical and Thermal Modelling of Solar Cells | 210 | 139
N. El Moussaoui M. Rhiat, A. Lamkadden ,
K. Kassmi, R. Malek, O. Debleckerand N. Power Supply System fof DC Solar Equipment by 250 | 142
- Batteries
Bachiri
Abderrahim El Bouazouli, Lahssen Baidde Péojgscgtoigl ?;35%?5@2 Lzz%ué?ife:ilr;%?a“ﬂ
Hicham Bahi, Oumar Diagana,Fadil| . patial technology: 9y M 408 | 134
. . implementation in the Moroccan Sahara and the S¢
Abdehamid SaidRhouzlane )
Massa Region
EL HADRI Fatima Zahra, KRIM Deae Nanoscale energy deposition frequencies evaluat
eddine, RRHIOUA Abdeslem, BAKAR A T 362 | 140
Dikra, and ZERFAOUI Mustapha g
El Asri Ouahid, Hmadi Inass, Ramda
Mohamed,Hameed Saleh Ali Yahya, CH Green Energy from the bioressounfeNador lagoon | 367 | 141
Abdelhafid
What management method should be deployed in
Youssef KassehAbdellatif Touzani,and Energy Management System as a lever for efficient
. . S 387 | 136
Salma Elmajaty sustainable management of public lighting in Moroc|
cities
. . . Results and perspectives of the application of an er
Salma El Majaty, Abdellatif Touzani,and management system based on iso 50001 in | 388 | 138
Youssef Kasseh N . S
administrative buildings case of Morocco
Abdelilah Khlifi , Yamina Khlifi, andHali Realzation and real application of two prototypes
_ : Ny 392 | 128
Aissa for photovoltaic panel data acquisition
Hasna Aziam Hicham Ben Youcef, Ismael Novel NaSICONtype structure Iron/ Vanadium
Saadoune, Abdelfattah Mahmoud, Daria yp s : 410 | 129
L phosphatéased as cathode for Lithivion Batteries
Mikhailova, Messaoud Harfouche
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A. Azouzoute Z. ElImaazouzi, M. Es Sadki,

Techneeconeenvironmental study of the integration

M. Benhaddou, F. Jeffali renewable energy in a desalination plant: case study 32 | 143
Laayoune, Morocco
Yasmine Abdellaoui Issam Zaim, Oussamz , : -
Eddeqiouag, Asmae Khaldoun, Houssam Co_nd_uctlve Graphene Clay Bricks for Energy Efficig| 238 | 144
. . Buildings
Limami
A. Cheracher, S. Anasse, O. Al Fezghari, A Old buildings ofMorocco: a source of inspiration for 370 | 145
Meddah, A. Ghamas, A. Khaldoune energyefficient modern buildings
ARTIFICIAL INTELLIGENCE, MACHINE LEARNING, ELECTRICAL ENGINEERING AND
SIMULATION
ioud Bl . Tassaou, v, Dame | SPCIOChE and beoretcal OFF, NG, VD)
Molhi, Z. Lakbaibi, S. Ksama, S. El Hajjd n mp ; | 18 | 150
Mercaptobenzimidazole against corrosion of3DINi
and M. Benmessaoud : -
in a 3% NaCl solution
M. Benhaddouy M. Ess Sadki, M New Simulation ofow cycle fatigue and description
: , . : 20 | 168
Ghammouri, L. Bouselham strain hardening cyclic
|. Bezzaoui D. Bakari, A. Rrhioua D.| Ab initio investigation of the electronic structure o 52 | 148
SoubaneS. Lounis andM. Bouhassoune atomic defects hosted in a Cu(111) surface
Jabri Abdelkarim , Zenasni Mourad, Kissar Impacts .Of EossiFueI .and Elgctrlcny Energy ,
: Consumption in degrading environment quality i 55 | 149
Rabah,andJabri Taha . .
Morocco: Evidence from non linear Approach
H. Zniker, B. Ouaki, Said Bouzakraoui. 0 Experlmentgl study of Energy absorption of Iamlne}
. and sadwich composites under repeated dynami{ 72 | 165
Ebntouhamia, and H. Mezouara ; e )
impacts and quastatic indentation
Mouna Azogagh Rachid Hsissou, Sa|
Abbout, Fouad Benhiba, Mourad Rafik, Sa| Elaboration identification and corrosion inhibition g
Briche, Hamid Erramli, Mohamed EJ{ epoxy prepolymer for carbon steel in 1M HCI mediy 119 | 155
Touhami, Abderrahim El Bachiri, Sal computational approaches
Eddine HigaziMohamed Rafik
. . Theprevention of corrosion inhibition of mild steel i
M. Khattabi , F. Benhiba, B, M. Ebn Touhan . . :
H. Zarrok, R. Touir, C. M. Allali, H. Oudda, 4 Su!furic (0.5 M) and hydrochloric (1.0 M) environmey 4551 456
using a pyran compound: Electrochemical performg
Zarrouk :
and computational analyses.
. o . How Will the Internet of Energy (IoE) Revolutionizq
llias Laroussi, Liu Huan, andZhao Xiusheng the Electricity Sector? A Techreconomic Approach 101 | 164
. Improvement of the behavior of the direct torque
M. Abqlelouhab, A. Sef‘hal" A. Attar, R control of an induction machine when areiriurn 146 | 161
Aboutni, andJ. Bouchnaif o
shortcircuit fault appears
Senhaji Abdelhamid, Abdelouhab Mostaf3 Backstepping Control of a Permanent Magnet 211 | 159
Attar Abdelilah, andBouchnaif Jamal Synchronous Motor
Z. Charqui, M. Boukendil, L. EI Moutaouaki| Numerical analysis of turbulent heat transfer in a do| 213 | 160
R. Hidki, andZ. Zrikem glazed Trombe wall under tirdependent conditions
Two-dimensional Simulation of Non equilibrium
Grari Meryem , andZoheir CifAllah Silicon Nitride Plasma Discharge for Thin Filsolar | 224 | 151
Cell Deposition
H. Fakhry, M. Rbaa, F. Benhiba, A. Zarroy Density Functional Theory, Molecular modeling by N 245 | 153

H. Oudda, B. Lakhrissi, B. HammoutndA.

simulation, Characterization (SEM/EDXS/WNisible),
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Guenbour Thermodynamic and Electrbemical studies of the
inhibitory power of two quinoline analogs for C38 i
aggressive area
. . .| Propagation of acoustic waves through waveguides
Moulay Said _Khattab,_ |Iyas_s El Kadmiri symmetric/asymmetric resonators based on Fano | 252 | 154
Youssef BerAli, andDriss Bria
AlT resonances
Guetbach Yassmina Grari Meryem, Sai Numerical modeling of a hydrogenated silicon 206 | 166
Sara, EsSalhi Abdenacer, Zoheir Cifallah inductively coupled plasma discharge
An integrated environmental requirement modelin
Imane Mehdi, EI Mostapha Boudi approach for sustainable mechatronic systems us| 209 | 169
hierarchical Chet.
A. El Jaouhari, M. Rochdi, and M. EIl| Effect of discharge parameters on conductive beha
. 0 265 | 152
Kaouini andcharacteristics of monopole plasma antenng
Sara Sabri, Rachid Malek,andKhalil Kassmi A theoretical study of InAs/InP and InAs/GaAs QD 276 | 158
systems
Lahcen Amri, Smail ZouggarandMohamed Design and optimization of a Rim Drivgienerator for| 281 | 157
Kebdani pump application
A. Abakouy, A. Amahmouj, I. Al Korachi, N| Depth Averaged Large Eddy Simulation of shalloy
: = 271 | 170
Salhi turbulent mixing layer
Zineb Agachmar, Hamid El Qarnia, and ngh Ieve_rage \_/arlablemrough the .”‘Od_e'_'“g and
. numerical simulation of a morarystalline silicon sola] 374 | 163
Abdelkader Outzourhit
cell under MATLAB
. . : An Improved System Dedicated to the Prediction
Badredln(_a Lamua(_jnl, Rachld EI.Bouayad JunctionTemperature of MultChip IGBT 371 | 162
Elhoussaine OuabidandDriss Zejli :
Semiconductor Module
Yassir Elghazi, Samir Didi, Dikra Bakar Verification of monitoring unit calculations for the 3
Karim Bahhous, Abdeslem Rrhiouaand - g : 396 | 147
. conformal radiation therapyeatment planning systef
Mustapha Zerfaoui
: Design and realization of an aeronautical cleaning r
Badr-Eddine Benahmed Faouaz Jeffal . X .
Abdellah El Barkany,andAmar Bakdid for aircraft malnf[enance 4.0 based on artificial | 399 | 171
intelligence
H. Lrhoul. H. Turki, B. Hammouti Internationalization of scholarly journals in Morocc 358 | 173
factors of success
Doha Guettioui, Othmane Dahi, Houssar] Machine Learnind-orecasting of Thermal, Mechanig
Limami, EI Mehdi El Boustani, Kaout{ and Physicochemical Properties of Unfired Clay Brif 25 | 172
Benazzou, Oussama Bezzad, Asmae Khalg with Plastic Waste Additives.
Anas Meksouly Yousra Elkihel, Bach Efficiency and compliance of a steam boiler with
i ; 228 | 174
Elkihel standards and regulations
Abdelaalim Mabrouki, Yassine Bennaf A study of a passive cooling and heating design
Karim, Hamza Ouadghiri Hassani, Yasqy employing a Trombe wall with PCM: A numerical| 237 | 175
Jamali, Asmae Khaldoun investigation of the seroceanic climate in Morocco
INNOVATIVE DEVICES, CHEMISTRY AND MATERIAL PHYSICS
Sad Oukkass R Ouen, . Louaty €515 Ton e 1 oreue e eTerey
Habibi, I. Mechnou, Y. Chaouqi, L. Lebry P ) : 46 | 178
s methylene blue dye through a polymer inclusion
andM. Hlaibi
membrane
ICMES 2022 16




The Fifth International Conference onMaterials & Environmental Science ICMES-202
Under the theme:fiHealth, Environment and Materials Research and Innovatiod
June 0912, 2022 Radisson Blu Resort Saidia BeagtBaidia, Morocco

. . Physical Parameter Monitoring in the Fourth Indust
Paul S.B Machesp andMohssin Zekrit Revolution Using Optical Fiber SensorsABReview R 17°
: . . . The effect of some adjuvant and heating temperatu
Benataya Karim, Mejdoubi El Miloud, and the purification of phosphoric acid through the 63 | 201
Aaddouz Mohammed :
vapometallurgical process
D. Belfadil, H. Zain Elabidine, F. BaziandS.| Potato peels, potato and catarchbased bioplastics 4
. . . 70 | 181
Zyade alternative to conventional petroletlmased plastics
N. El Biyari, andM. Zekriti 3D-printed mlcroflwalc qlewce for bisensing a4 | 180
applications
Applicability of X-ray diffraction and FTIR
Somia Fellak and Abdelhadi Lhassani spectroscopy to evaluate changing in cellulose| 107 | 193
crystallinity of softwood during natural ageing proce
Adil Bahloul, FatimaZahra Semlali Aourag| Development of starch bisanocomposite materials
Hassani, Zineb Kassab, Mina Oumanand| filled with phosphorylated and sulphated cellulosq 122 | 184
Mounir El Achaby nanocrystals extracted from pepper agricultural res
Hanane Boutkhil, Ghizlane Moutaoukil, Baq Strength characteristics and Rheological behaviou 134 | 199
Aoun, Salihaalehyen, and Mhamed Taibi high volume Fly ash concrete
Effects of environmental aging on the mechanical
Anouar El Magri, and Sébastien Vaudreuil| thermal performances of 3D printed Poly (ether etlf 149 | 182
ketone) / Poly (ether imide) [PEEK/PEI] blends
Azeddine Lebkiri, Abdelhay EI Amri, Fatim
Zahra Bouhassane, Zineb Wardighi, | Cellulosicbased hydrogel from biomass material fq 155 | 183
Housseine Rifi, Amar Habsaoui and Ahn removal ofdyesfrom waste water
Lebkiri
Oussama Jhabl) El Mountassir EIl Mouchtar The evolution of tribasic lead sulfates features duri
Mustapha Boutamart, Salah Rafgah, Yas . ” : . .
: . paste curing of positive active material of lead acif 186 | 194
Redouany, AdiBouhmmad, Khalid Noune b
o attery
Samir Briche
A. Rguibi, K. Ba, R. Driss, H. El Aadad, Elabordion by coacervation method, structural 266 | 191
Jermoumi, A. Hsini, A. Shaim, A. Chahine investigation and durability of new glasses
Mustapha Boutamart, Oussama - Jhab Preparation ofuperhydrophobic concrete for
Amine Hadri, Salah Rafgah, Khalid Noun P reservi% bﬁildirﬁ) facades 268 | 196
Salma Ziadi, Hicham Bichara, Samir Brichq P g g
Morchid Fatima Ezzahrae, Akkouri Nacer| Thermal and mechanical properties of a kigmsity
Elfarissi Latifa, Zamma Abdellah,and Idiri | polyethylene (HDPE) compositeinforced with wood| 190 | 185
Mohamed flour
Mohamed Hamid Salim, Zineb Kassab, E| Fabrication of different surfaemodified cellulose 179 | 200
Houssaine Ablouh, Mounir ElI Achaby nanocrystals as green materials for water treatme
K. Lamhour, A. Tizliouine, andO. Cherkaoy ETect Of chemical treatment on Moroccan Alfa fibg 995 | 4 g4
thermal behavior
Loubna Hdidou, Ayoub EIl Bendali, Ghizlan| Si/Graphite as Anode Material for Lithiuton Batterieg 255 | 188
Elomari, Jones Alami, and Mouad Dahbi (LIBS)
F-Z. El Bouchtaoui, E-H. Ablouh, I. Kassen] Novel methylcellulose@lignin bicomposite as an ec
M. Salim, Z. Kassab, H. SehaquandM. El| friendly and multifunctional coating material for goq 287 | 189
Achaby nutrients management
Khadija Annaba, Bennaceur Ouaki, bha] Application of pozzolan as a material for thermal 330 | 192
Cherkaoui,andKhalid Ibaaz insulation of buildings
M. Benhaddou, M. Ess Sadki, A. Azouzout] The effect of bending load for two geometries desig 326 | 198
L. Bouselham, M. Ghammouri AISI 316L cardiovascular stent
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Ikhlas Hani Chennoufi, Chorouk Zanang

Relationship between color facemasks and their ele

Mehdi Ameslek, Mostafa El Louali, Hafig 345 | 197
. donor acceptor character
Zahir, andHassan Latrache
Abdelgader El Guerraf, Sana Ben Jadq Electrochemical characterization of trimetazidine|
Nurgul Bakirhan, Yalcin Ozkan, Sibel Ozkq  hydrochloride on PEDOT modified glassy carbory 382 | 190
Mohammed Bazzaouand El Arbi Bazzaoui electrode by stripping square wave voltammetry
Kaoutar Aghmih, Abderrahim Bouftou, Sal Rheology and dissolution of a cellulose/imidazoliun
. NN ; 341 | 195
Gmouh, Sanaa Majid based ionic liquid solution
K. Lamayny, O. El Abouti, M. Amrani and § Surface states in ordimensionalGrapheneDielectric
: . 405 | 187
H. El Boudouti photonic crystal
Achraf Delhall, Ayalew H. Assen, Youss Porous materials for water vapor related applicatiq 411 | 202
Belmabkhout
NANOSCIENCE, ORGANIC AND INORGANIC ADVANCED MATERIALS
Assia Chichane Radouane Boujmal, and| Bio-composites and bibybrid composites reinforceq 13 | 204
Abdellah EI Barkany with natural fibers: Review
llyass EI Arkoubi, Haytham Bouammal
Mohamed EI Kodadi, ElI Bekkay Youj New ligands based of azine : Evaluation of the 97 | 205
Rachid Touzani, Tabti Salima,and Amel cathecolase activity
Djedouani
Fatima El Hajri , Haddou Anahmadi, Driss Bls[hydra2|n|u_m(1+)]hexafluor|d(_)s_|Ilcate (BHs)2SiFs
. : , . novel hybrid crystal as an efficient, reusable and
Mekkaoui, Zakaria Benzekri, Sarra Sibous, . .
. i ) . environmentally friendly heterogeneous catalyst f¢ 113 | 208
Quasri, Amina Hassikou, Ali Rhando . .
. gy ) . Knoevenagel condensation and synthesis of
Abdelaziz Souizi and Said Boukhris ; : R
biscoumarin derivatives.
Bouhassane Fatima Zahra EI Amri
Abdelhay, Lebkiri Azeddine, Wardighi Zing Experimental, kinetic and thermodynamic adsorptio 123 | 207
Lebkiri Ahmed, El Housseine Rifi, Habsaq a cationic dye by raw and activated-aidsorbent.
Amar
Aziz El Yahyaoui, Imad Manssouri, Hassa] Physical and Mechanical Properties of Unfired Clg
Sahbi, Obhmane Noureddine,andHoussam; Bricks with Dwarf PalmFibers Additives as a 129 | 211
Limami Construction Material
Chaymae Bourhoy H. Benouda, R
Bellaouchi, T. Harit, E. Fraj, B. Bouamma#i.| Synthesis of novel tetrazole derivatives and evalua 160 | 212
Challioui, A. Asehraou, R. Touzani, of their antibacterial and antifungal activities
Ozdemir
M. Dadda, K. Abdelouhadi, M, WagqifandL. The use of clayey residues in timanufacturing of
i AT .| 165 | 213
Saadi compacted earth blocks: optimization of formulatio
E. Fraj, C. Bourhou, H. Benouda, | Synthesisof2 hi eny | (or furyl 166 | 214
Bouammali,andA. Chalioui pot o Nai k's metH
H. Bouammali, L. Bourassi, BBouammali] Graphene and chitosan innovative materials for w4 173 | 216
B. Serrano, A. CheliouiandR. Touzani treatment
M. Mohamed, F. Abrigach, S. El Kadiri, A N-Heterocyclic compounds: good extractants of he
N ) 174 | 217
Moliterni, andR. Touzani metals
Mohamed EI Boutaybi, Nadia Bouroumany Synthesis, characterization, and applications of ng
Mohamed Azzouzi, Mohamed Aaddouz, § > ’ ’ Pb 180 | 218

Bacroume, Mohamed EI Miz, Ismail Ward

cobalt (1) complex in catalysi
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Abdelkader Zarrouk, Rachid Touzaniand
Zahra Bahari

S. Dehhaouj K. Ba, R. Driss, H. El Aadad,

Elaboration by segjel method and characterization

Jermoumi, A. Shaim, A. Chahine TiOz2i P.Os coating B 210
D. El Machtani Idrissi, B. Achiou, M| Comparison study of green and chemical synthesi 108 | 219
Ouammou,andS. Alami Younssi ZnO nanoparticles by sgiel route
Rachid Hidki, Lahcen EI Moutaouaki Impactof Cu,AtO3-H>O hybrid nanofluid on natural
Mohammed Boukendil, Zouhair Charguand| convection inside agsiare cavity containing two hea] 214 | 220
Zaki Zrikem generating bodies
Chaymae Hejjaj, A. Ait Aghzzaf, N|J Insights into the preparation of Layered Aluminum1
Scharnagl, M.L. Zheludkevich, R. Hakkd Polyphosphate (ATHhtercalated with amino acids af 219 | 221
C.B. Fischerand J. Alami their corrosion protection of low carbon steel
Hasna Nai tBraMd Baziang Gign| Dynamics of fungal mycelium growth for biomaterig
. . . - : 391 | 167
Almeida, Patrick Perré production: molding the mold for a greem@onomy
C. Merimi, B. Hammouti, R. Touzani, M.4 |,. - , . :
Mehdi, M. Neffa, R. Quesad@abrera, J.M Highly efficient photoca_talytlc degradation of acid & 293 | 222
~ . clay-doped TiQ photocatalyst
DofiaRodriguez
. | Development of composite ultrafiltration membran
A. Essate B. ACh'Ol.J’ S.Bgnkhayc made of polystyrene/NaA zeolite deposed on pozzq 226 | 226
M.Ouammoy and S. Alami Younssi :
flat support for organic dyes removal
Kaoutar Aghmih, Abderrahim Bouftou, Sa Development of new biocorogite films based
. ) . 295 | 224
Gmouh, Sanaa Majid cellulose triacetate for packaging
El Mehdi Salmi, Amina Amarray, Youssq. Synthesis of a novel nlc_kel sulfide nar_lopartlc_les
: ) incorporated carbon nanofibers as effectisaprecioug
Samih, Mohammed Azzi, and Sanae A : 300 | 223
. catalyst for methanol electrooxidation in alkaline
Eghachtouli ;
medium
T. Ahlelhaj, K. Sadraoui, K. EI Mejdoubi, § Optimization of synthetic oxazinone catalyzed by § 325 | 225
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Ebn Touhami

an inhibitor of the corrosion of copper in acid mediy
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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 immunotherapeutics for diseases spanning many
The novel architectures and properties dbrms of cancer and infectious disease (e.g., CGVID
nanomaterials make them extremely useful in marhP). They also have impacted the development of drug
areas of healthcare and biomedicine. We hagereening, tissue engineering, and cellular analysis and
invented and developed a suite of methods fanranipulation. Several aspects of medicing the life
designing, synthesizing, and investigating a wideciences have been transformed through the
variety of nanostructute materials, including those development and application of these techniques, and
based on bioconjugate chemistry, scanning probigis presentation will provide a survey of them, from
lithography, and stereolithography. Examples includé&e benchtop to the clinic.

spherical nucleic acids (SNAs), dg&n

nanolithography (DPN) and related cantileirere

techniques (Polymer Pen Lithograpi{PPL) and

Beam Pen Lithography (BPL)), and highea rapid

printing (HARP). These platforms permit exceptional

control over 2 and 3D architecture, sometimes in

high-throughput, and they have enabled significant

advances in biodetection, gene regulaticamd
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Dr. Chad A. Mirkin is the Director of the International Institute for Nanotechnology and the George B. Rat
Professor of Chemistry, and a Professor of Chemical & Biological Engineering, Biomedical Engineering, M
Science & Engineering, and Medicine at Northwestern University. He is a chemist and-eawovithed nanoscientis
who is known for his disaery and development of spherical nucleic acids (SNAs) and-Is&¢&d biodetection an
therapeutic schemes, among many other accomplishments. Mirkin received his B.S. from Dickinson Colleg
and Ph.D. from Penn State (1989). He was an NSF Postalo&®liow at MIT prior to joining the faculty a
Northwestern in 1991. He has authored >830 manuscripts and >1,200 patent applications worldwide (>400 is
founded eight companies. Mirkin has been recognized with >230 awards, including the UNEES&Qrial Guinea
International Prize for Research in Life Sciences, Kabiller Prize in Nanoscience and Nanomedicine, Dan Da\
and NAS Sackler Prize in Convergence Research.
Technology, ad he is one of very few scientists to be elected to all three US National Academies. Mirkin
Associate Editor o8. Am. Chem. Soand is &roc. Natl. Acad. Sci. USEditorial Board Member. He has given >8
lectures and educated >300 graduatelesits and postdoctoral fellows in the lab, of whom >120 are now fa
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 af, . edgement
novel caalysts, but also mobile and stationary energy , ,
storage applications, which are important syste his work has received funding from the European Research

technologies to promote the use of renewable energies sng Y n¢i ! (ERC) ~under the Euro
. . . . research and innovation programme (grant agreement no
environmentally friendly electric vehicles.

) . . 742743). The authors thanket BMBF (no. 5K160D3) and
Metal-Organic ~Frameworks (MQ'_:S) synthesized Ir)ANR/DIzG Program FUN for financial s(upport and Helznholtz
Dresden (named DU) reach specific surface areas up t@entrum Berlin fiir Materialien und Energie for allocated beam
7800 nt/g!™M They are promising materials for natural gagme and travel funding. G. P. Hao was supported by the
storage but also reveal fundamentally interesting novalexander von Humboldt Foundation.
phenomen& The most intriguing phenomena were
recently discovered in MOFs showimfistinct structural  koferences
transitions causing counterintuitive adsorption phenomena . _ _

~ . . . 1. I Hénicke, l. Senkovska, V. Bop, | Baburin, No@hisch, S. Raschke,
such as finegat i ve Fldliararchieal s o T pji I Qap 0 S_f al\}/éél} -Angew.  Chem. 2018,
porous carbons are more robust and their high electrical doi.org/10.1002/anie.201808240
conductivity renders them as highly useful components in 2 S: Krause, V. Bon, U. Stoeck, I Senkovska, D. M. Tobbens, D.

. . Wallacher, S. Kaskel, Angew. Chem. Int. Ed. 2017, 56, 1A6B80.
the aea of supercapacitors, batteries and electrocatdlysts. 3 s krause, V.Bon, ISenkovska, U.Stoeck, D. Wallacher, D. M.

Especially lithium sulfur batteries require materials with a Lﬁ?benzsblsézsggesrgs- 25 Pillai, G. MaurinrXFCoudert, S. Kaskel,
. . . ] . . ature , , .
high specific pore volume for sulfur loadifig! Lithium 4. W. Ju, A. Bagger, G.P. Hao, A.S. Varela, I. Sinev, V. Bon, B.R.
sulfur batteries are considered as highly promising next Cuenya, S. Kaskel, J. Rossmeisl, P. Strasser, Natn@n. 2017, 8
generation batteriesbecause of the high theoretical (1), 944. o
. . . . G.P. Hao, C. Tang, E. Zhang, P. Zhai, J. Yin, W. Zhu, Q. Zhang, S.
capacity. An increase of energy density up to-380 Kaskel, Adv. Mater. 2017, 29 (37), 1702829.

Wh/kg is within reach. However, an interdisciplinary 6. P. Strubel, S. Thieme, T. Biemelt, A. Helmer, M. Oschatz, J.
approach is needed to resolve remaining challenges of Sg‘fzcg';?”e“ H. Althues, S. Kaskel, Adv. Funct. Mater. 20242),
cycling stability due to the subtle interplay of anode, '

cathode electrolyte and separator technologies.
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. nanotechnology award of the German Ministry of Science and Education in 2002, the JSPS award from Japan in 2016 a
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Chemistry and Application of Soft Porous Crystals from MOFs/PCPs

Susumu Kitagawa

Institute for Integrated CelMaterial 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, 3 generation MOFs, called flexible

MOFs or soft porous crystals(SPCs), exhibit a

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 hare mainly focused
on discovering and understanding SPC
phenomena in SPCs. This trend has now shifted

towards controlling the adsorption properties for

structural change from crystal to crystal in practical applications. This talk provides an

response to physical and Crysta”ine stimuli. This essential and accessible overview of the historical

feature distinguishes them from other porous background of the chemistry of SPCs, their

features, and outlook as # generation MOF£3in

materials, reminiscent of the induced fit

mechanism of bioenzymes and the cooperative particular, design and synthesis, dynamic

phenomenonof hemoglobin_l In contrast to r|g|d structure anaIySiS, ﬂeX|b|I|ty and funCtion, and

materials Showing a Langmuir type | isotherm’ theoretical treatment and interpretation of the

SPCs possess a sigmoidal isotherm and higher mechanism, as well as theiapplications.

usable capacity and efficient recognition of guest References

species. The ﬂeXib”ity depends not Only on the S.Horike, et al., Nat.Chem.,2009,1,695. Review atrticle.

S.Kitagawa, Acc.Chem.Res., 2017,50,514.
S. Kraus, N.Hosono, and S.Kitagawa, Angew.Chem.Int.Ed.,
2020.59.15325.

binding ability and mobility of unit ligands and

metal ions but also on other factors, including the
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Surprising Properties of 2D Metal-Organic Frameworks

Abstract

Mi rcea Dinct*

Department of Chemistry
Massachusettistitute of Technology

borderline insulators. Most of the discussion on this

The emergence of electrically conductive metal  Pointhas been focused on the effects gflane metal
organic frameworks (MOFs) has been one of the most ligand conjugation and the efficiency of -mane
paradoxical developments in the field in the last few transport.

years. Indeed, how can one transport charges through This lecture will describe the latest efforts from our

a mater.i

al

that i s mmset | yIroRPelOnyndersignd dhg intginsie propgrties of these g

MOFs made from layers of organic ligands connected Materials, especially as related to singfestal

by (typically) squarelanar metal ions have shown  electrical measurement studies, and wiicuss in
particularly good electrical conductivity. However, a  Particular the unexpectedly large influence of-ofit
precise mechanism for charge transport is still the Plane transport. Time allowing, | will discuss
subject of debate, with various experiméntad unexpected results stemming from the behavior of
computational reports describing these materials as these materials as 1D metals, and applications in

metals, semiconductors, semimetals, or even €nergy storage and conversion.
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Awar d, NSFés most prestigious award in all s

ACS Award in Pure Chemistry (2018), and the Blavatnik Award inn@siry (2021).
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Development of Efficient and Stable Perovskite Solar Cells and Modules

Bin Ding, Yi Zhang, Yon%_Ding, Hiroyuki Kanda, Kim Hobeom, Keith Brooks, Gao Xiaoxin, Xia
ilanxing and Mohammad Khaja Nazeeruddin

Group for Molecular Engineering of Functional Materials, Institute of Chemical Sciences and Engineering, EPFL \BdAIE951,
Switzerland

Abstract

Perovskite solar cells (PSC) are a new paradigm in
renewable energy because of their high efficiency reaching
over 25%. The perovskite solar cells' hgfficiency 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

using functionalized additives and interfacgieeering by

hydrophobic ~ 2Dimensional  perovskite  materials,

preventing ion migration and protecting the perovskite

absorberAs a result, the longterm stability of

unencapsulated devices under one sun illumination
retains>95% of their original efficieres after 1000 h

ageing In this talk, we present layer by layer deposition of

simple fabrication through solutigprocessing methods,
either inn-i-p or pi-n configurations. However, the long

term stallity drags down the commercialization of RSC

technology.

3-Dimensional and -Dimensional perovskites and
compositionally engineered perovskite resultinguer24%
certified power conversion efficiency under one sun.

Notably, a recordefficiency of 22% for the perovskite

We have developed strategies to enhance the stability by module with an active area of 26 twas achieved
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New Age of Catalyst Discovery: Smart and Programmable Crystalline
Sponges

Omar Farha

Abstract

This talk will focus on metabrganic

frameworks (MOFs) from basic research to
implementation and commercialization. MOFs
are a class of porous, crystalline materials
composed of metdlased nodes and organic
ligands that selassemble into mukilimensioml

In contrast to conventional

lattices. porous

materials such as zeolites and activated carbon,

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 undstanding of how the physical
architecture and chemical properties of MOFs
affect material performance in applications such

as catalysis.

Biography

Omar K. Farha is the Dow Chemical Company Professor and Charles E. and Emma H. Morrison Profes
Chemistry at Northwestern University and an Associate Editor for ACS Applied Materials & Interfaces. His cul
research spans diverse areas of chemastdymaterials science ranging from energy to defegiaéed challenges.

Specifically, his research focuses on the rational design of Horgtahic frameworks (MOFs) for applications
sensing, catalysis, storage, separations, and water purification. éfiscteaccomplishments have been recognize
by several awards and honors including a fellow of the European Academy of Sciences, a Fellow of the Ace

of Arab Scientists, Kuwai t Prize, Japanese &bvei
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New advances in analytical nanometrology for nanomaterials

Angel Rios!?2

1 Department of Analytical Chemistry and Food Technology, University of CdstilMancha, 13071, Ciudad Real, Spain
2 Regional Institute for Applied Chemistry Research (IRICA), University of Calstillancha, 13071, Ciudad Real, Spain

Abstract

Nanoscience and Nanotechnology (N&N) have had a de
impact in Analytical Chemistry [1]. First, because tr

interesting use ofhanomaterials as analytical tools fo .Q.ﬂ‘. Py

developing or improving analytical processes, with espec .

impact in sample treatment and new detection uni 1

(bio)chemical sensors mainly [2]. Second, because re00 0@ la Jl( O Q Q

interest to monitoring or determining nanomaterials '—'——+——|—|

different types of samples [3]. This double interest dei o4 e €0 Shri T

with analytical approaches from the detection ai

characterization to the determination of nanomaterials in

different samples. Particularly, the determination of

nanomaterials (nanoparticles many cases), in specific

types of samples is a recognized challenge in todagcent Publications

analytical science [3,4]. Analytical nanometrology (ANM)

merges as the metrology app“ed to nanomaterials for 1- Soriano M.L., Zougagh M., Valcarcel M., Rios A, Talanta, 177 (2018)
analytical purposes. In this field nanomaterials are 192

considered as a.‘ytes, and the ana|ytica| goal is the 2 Corps A.l, Feras A., Guzman F.J., Rodriguez R.C., Rios A., Trends
development of analytical strategies for the analysis of ; por v Chem 2G0T, L
specific samples in which they are present. This approachis 1059 (2019) 115.

different than the proper characterization of nanomaterials, 4. Moreno V., Zougagh M, Rios A., Anghim. Acta, 1050 (2@) 169

and it can be seen as full analytipabcesses, or screening 175.

methods for a rapid information about the presence of 5. Adelantado C., Rios A., Zougagh M., Talanta, 219 (2020) 121385.
nanomaterials in particular samples. For this last objective

direct spectroscopic and electrochemical techniques can be

very useful, whereas for full analytical processes comynonl

instrumental separation technigues must be involved [5]
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Novel Nanocomposites for Solid Phase Microextraction of Trace Species from

Environmental Samples
Mustafa Soylak

Department of Chemistry, Faculty of Sciences, Erciyes University, Kayseri, Turkey
Technology Research and Application Center (ERUTAUM), Erciyes University, Kayseri, Turkey
Turkish Academy of Sciences (TUBA), Cankaya, Ankara, Turkey

Abstract without any losses its adsorption properties are very
The microextraction of organic, inorganic species a%pular recent studies analytical chemistry.

nanoparticles  from environmental samples haf*"ne fabrication, characterization and usage of novel

important - place for the —preconcentration anHanosized materials for solid phase microextraction of

separation of them prior to their InStrumema{)rganic, inorganic and nanopatrticle species for their

detection. Solid phase microeattion is an important some industrial applications have been discussed.
technique at separatigareconcentration studies. The

preparation and characterization of novel nanosized

composites including carbon nanotubes, modified

carbon nanotubes, nanocomposites, titanium dioxide

nanoparticles and magnetitanoparticles (MNPSs),

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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Hereditary metabolic diseases
Layachi Chabraoui

Faculté de Médecine et de Pharmacie de RabaClxef du Laboratoire Centr al de Biochi mie
du Métabolismé& CHU lbn Sina RabaMaroc.

Abstract the other pdtologies (Niemam®Pick A and B, GM1 and

Hereditary metabolic diseases are rare pathologies when GM2  gangliosidoses, Fabry  disease, -linked

considered one by one, but taken together they are relatively adrenoleukodystrophy, ~ metachromatic  leukodystrophy,

frequent diseases. In our experience at the center for the Krabe disease) are not exceptional. .

study of hereditary metabolic diseases at the CHU Ibn Sina In conclusion, the collaboration between our team and the

in Rabat, we were terested in the group of amino pediatricians of the vaous Moroccan university hospitals

acidopathies and that of lysosomal storage diseases. Among has made it possible to develop a notional network of patients

the amineacidopathies the most common is phenylketonuria care. consequently inherited metabolic diseases are no longer

(more than 400 cases detected) followed by type 1 considered orphan diseases
thyrosinemia and then homocystinuria. However, other

aminacidopathies 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 withucopolysaccharidosis

type 1 at its head (more than 200 cases diagnosed) followed

by Hunter's disease, Morquio disease type A, Sieippo

diseases and Marotealtamy  disease. = Among

sphingolipidoses the most common is Gaucher's disease, but
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Defluorination and Adsorption of Tetrafluoroethylene (TFE) on TiO2(110) and
Crs03(0001)

Jessiel Siaron GUERIBA3 Nur Ellina Annisa SALEHUDDIN* Wilson Agerico DINO®, Kiminori WASHIKAS,
Hiroshi NAKAMURA?, Tatsumi KAWAFUCH?

Department of Applied Physics, Osaka University, Suita, Osak®8B5, Japan

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

3Institute of LaseEngineering, Osaka University, Suita, Osaka- 8831, Japan

“Department of Chemical Sciences, Faculty of Science and Technology, Universiti Kebangsaan Malaysia, 43600 Bangi, Stigaigor, Ma
5Center for Atomic and Molecular Technologies, Osaka UniverSitita, Osaka 568871, Japan

8Laser Technology Laboratory, Hirotec Co., Ltd., SdekiHiroshima 7335197, Japan

"Research and Development Division, Technology and Development Department, Charmant, Inc., Sabae -60&8j 9apan

Abstract
Being able to join dissimilar materials allows desi%gure: 1: (Right panel) A depiction of TFE interaction withi02(110)
(

. . d Cr203(0001) in 3 different configurations, viz., reference structure
engineers to create new structures or parts with {a{l@r . oiccular adsorption (1), and defluorinated adsorption (2) on the

engineered properties, e.g., exhibiting high temperaturesponding surfaces. Upper left panel shows the corresponding
resistance in one area and good corrosion resistanceaine energies for optimized adbates on frozen surfaces. Lower left
another Notable examples inckud polymermetal panel shows the corresponding relative energies upon surface relaxation.

it di . ialized licati (E%ite stronger TFE adsorption on Cr203(0001) than on TiO2(110).
composiies used In various speclalized appiications. gq rgy trends remain even after implementing van der Waals (vdW)

these applications fundamentally start with polymerficcion). (Takn from [1])

adhesion on metal surfaces. We showed that metal oxide ]

surfaces catalyze the formation of intermediate 05 Eref?r?"m;m“’;
defuorinated tetrafuoroegtene (TFE) radicals, resulting in 0 Qe A A
enhanced binding on the corresponding metal oxide e A aaae
surfaces (cf.Figure: 1). As expected, reactivity of the : 1'; . g 888
corresponding metal oxide surfaces depends on the oxygen § . molecular adsorption
coordination of metal surface atoms. Thus, introducing ¢ ,° ! 2 X X AX
oxygen vacancies and ndsnizing radiations to form 5 os Pl I 55757 R
intermediate radicals could promote binding of polymers to PR :”ﬂ’”f e
metals and metalxide surfaces, allowing for better p ) o

materials design. This could find significant applications 15 g
not only in joining dissimilamaterials, but also allow for B
flexibilities in realizing materials with the desired (pre
determined) characteristic properties. Further details will o
be presented at the meeting. Recent Publications

J.S. Gueriba et al., SdRep. 11 (2021) 21551-7.

N. Arrrousse et al., J. Tawain Inst. Chem. Eng. 120 (202133524
Y. Tsuda et al., Sci. Rep. 11 (2021) 396&

J.S. Gueriba et al.,-8. Surf. SciNanotech. 18 (2020) 36311.
Y. Hikita et al., Optik 224 (2020) 1655297.
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Synthesized Functional Materials for Industrial and Environmental

Applications

Solhe F. Alshahateet

Department of Chemistry, Mutah University, Mutah 61710, Jordan

Abstract

The largeenvironmental 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 riskhe increasing
interest in suitable wastewater treatment technologies has
generated the urgent need for alternative -oimanic
adsorbents due to their innate merits in terms of raw
abundance, removal efficiency, and operational safety.
Organic materialspne of the most important adsorbent
systems, have been widely used for removal of toxic
substances. However, the largiale application of organic
adsorbents is hampered by the concerns of limited removal
efficiency, high production cost, and safety issle this
regard, the development of new materials is urgently needed
for the next generation adsorbent technologies.

Non-organic (TiQ, CuO, etc.) nanadsorbents for the 7.

removal of heavy metals and organic pollutants have

attracted great attention as eming lowcost and high 8.

removal efficiency technologies for largeale
applications. However, the development of these
approaches is hindered by the limited choice of -high
performance adsorbent materials.

11.

10.

Scheme 1

Recent Publications
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Suresh Sagadevan, J Anita Lett, Selvaraj Vennila, P Varun Prasath,
Gobi Saravanan Kaliaraj, Is Fatimah, Estelle Léonard, Faruq
Mohammad, Hamad A Alohedan, Solhe F Alshahateet, Chew Tin
Le. Chemical Physics Letter2)21, 771, 138527.

Sagadevan Suresh, Selvaraj Vennila, J. Anita Lett, Is Fatimah, Faruq
Mohammad, Hamad A. Alohedan, Solhe F. Alshahateet, M. A.
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Nanostruct Chem, 2021, 11, 561.
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Cellulose and chitin biopolymers for sustainable bioproducts preparation
Noureddine Abidi, ShaidaeS. Rumi, Prakash Parajuli, Sumedha Liyanage, Julia L. Shamshina

Fiber and Biopolymer Research Institute, Texas Tech University, Lubbock, Texas, USA 79403

Abstract

Cellulose and chitin are two biopolymers widely availab
as biomass. Cellulose is a homopolymer composed .-\
repeat i ngD glunopyrasoseodlinked together by~
1Y4 gl yosi dic -apoAngigle cellEloseg
polymer chain is comprised of sevehaindreds to over ten
thousand repeating glucose units. Because of the exten

intra- and interchain hydrogen bondings and van der Wa l ' o

forces, cellulose chains are assembled into highly crystall Control e &
minO—fIbI’I'S. C6”U|OS€ |S a promising Candldate asaw Figure 1-c. Aerogels prepared from cellulose. Figure 1-d. Structure of chitin,
materi al for the preparation of various fgreeno ma

such as fibers, films [1] (Figure -4), food -casing,

membranes, porous materials [2] (Figure)Llnanocrystals Recent Publications

[4], and sponges, which are currently predominantly 4. s.s. Rumi,s. Liyanage, N. Abidi. Cellulose, 28 (2021) 20a38.
prepared from petroleum baseyhthetic polymers. Chitin 5 ?5551;5151% S. Acharya, J.L. Shamshina, N. Abidi. Cellulose, 28 (2021)
i s ma-d 4 YdirkedBdeoxy2-acetamideD-glucose 6. P. Parajuli, S. Acharya, Y. Hu, N. Abidi. J. Appl. Polym. Sci. 2020;
units (Figure id). It is obtained from crustacean shells, ﬁfggsémshma’ N. Abidi. Green Chem. 23 (2021) 632E2.
skeletons of insectsi fungi, etc., and is applicable in various 8. J.L. Shamshina, R.S. Stein, N. Abidi. Green Chem. 23 (2021)- 9646
fields including biomedicine [5]. 9657

Because biopolyers 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 bioproduatspotential alternatives

to nonrenewable and nebiodegradable polymers.
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Local structure in mixtures of ionic liquid with molecular solvent: vibration
spectroscopy, NMR and moleculadynamics simulation

Abdenacer ldrissi

Univ. Lille, CNRS, UMR 8516 ASI| Re, Laboratoire Avanc® de Spectroscopi-¥®000our
Lille, France

Abstract . :

o _ ~ Moreover, starting from the idea that the nearest
lonic liquids (IL), being lowtemperature melts by their neighbor anions or solvent molecules of thel ®ond
nature, are of considerable scientific interest due toage strongly influencing the associateeHGribration
number of their unique properties. The practical applicatignode and théH chemical shift, we used molecular
of ILs, especially in electrochemistry, has significantlgynamic simulation and the nearest neighbor @t
expanded due to the uskmixtures with molecular solventsto calculate radial distribution and spatial radial
of various natures. A detailed microscopic description of thgstribution functions, and to define two statistical
local structure in such systems, depending on the naturejgkance descriptors of the hydrogen bond structure C
its constituent components and the composition of thgg X ( X being atom of eit
mixture, remains an urgent problem of medenemistry of solvent) to characterize the local sturet around the
liquid state. In this chapter, we review the results obtainedH bond of the cation. The mole fraction dependence
by vibration spectroscopy and NMR chemical shift on thgf these statistical properties, calculated by taking only
variations in microscopic structure as a function of mixtut@e nearest neighbor into account, correlates
composition. We point out the controversy about théonsistently with spectroscopic data. Indeed, these
assignmentbf the imidazolium €H stretching vibration descriptors are relatively udatted in the ionic liquid
mode and systemized its red shift as associated with tigle fraction %) range between 1.0 and 0.3, while
outcome of the competition of the solvent molecules and tagth further decrease of xIL a large effect on these
anions for the €4 bond. Furthermore, the introduction ofgescriptors is observed. These changes are compatible
the double difference relative chemal shift helps us to with the physical picture that the solvent molecules
compare and rationalize the chemical shift literature data compete with thenions to occupy positions close to
obtained in various ionic liquid/solvent mixtures. The moske cation ring hydrogen atoms. They are associated
significant changes in th#H chemical shift occur at low with the expected weakening of the catibranion
ionic liquid content. Dilution and stacking interact® interactions in the chosen solvents. These results are in
between the cation rings induce negative variation oftthe good agreement with the behavior of the 1H chemical
relative chemical shift. As the solvent and the ions camift and the GH vibration mode as a function & .
establish hydrogen bond interactions, when thesgrthermore, the results of the MD simulations point
interactions are weaker, almost equal or higher than thgt the importance of the aniénsolvent interactions
interionic interactions, thigesults in negative, almost equain weakening the interionic ones.
to zero or positive values of the relative chemical shift,
respectively.

Biography

Abdenacer ldrissieceived his M.Sc. in Physics from the University of Mohammed | (Oujda, Morocco), and hi
in Physical Chemistry from the University of Lille (France), where he is a Professor of Chemistry and Physic
present time. His research interest is feclien the understanding of the structure and dynamics of fluids incl
ionic liquids and supercritical fluids. The main problematics are the understanding of the cellulose dissolu
control of the polymorphic forms of the bioactive moleculestarccharacterization of the short time dynamics of
dyes used in solar cells. These research are carried out using a combination of an array of spectroscopic te
Raman, neutron scattering, time resolved spectroscopy) with molecular dynamoilegisn.

ICMES 2022 38



The Fifth International Conference onMaterials & Environmental Science ICMES-2022
Under the theme:fiHealth, Environment and Materials Research and Innovatiod
June 0912, 2022 Radisson Blu Resort Saidia BeagtBaidia, Morocco

Opportunities and Challenges in theDevelopment of Phosphate based
Materials for Large -Scale Electricity Storage

Mouad Dahbi

Materials Science, Energy, and Naangineering Department, Mohammed VI Polytechnic University, Ben Guerir, Morocco

Abstract _ . :

Throughout this presentation sheds light on NIBs:
Research interest in largeale electricity storage, carbonaceous materials, phosphates (as mspdiu
especially sodiunton batteries (NIBs) has increasednsertion materials), alloy/compounds and so on.
rapidly because of eewiendliness and environmentalThese electrode materials have different reaction
friendliness of sodium compared to lithium [1]. The NIB$nechanisms for electrochemical processes. Moreover,
are a very promising alternative fenergy storage, such asnot only active materials but also binders, current
lithium-ion batteries. The lowost and massive sources otollectors, electrolytes, electrode/electrolyteeiphase
sodium make them attractive for high mass batteriegad its stabilization are essential for long cycle life
Moreover, the incertitude related to lithium resources amgBs. In the view point of the practical use of batteries,
their suppliers could become a major problem in near futuige will present and discuss the importance not only of
Moreover, intense studies on electrodes materials agldctrodes materials but also electrolyte and binder
electrolyte are required to realize satisfactory cyclability fghemistry to improve he cyclelife and cost
various negatives and positives electrodes for practiggbndliness energy for largermat  NIB
applications in NIBs [2,3]. environmentallyfriendly and low cost energy with
Recently, several companies in the world are nhow motivation to develop new battery based on

developing NIBs for practical use based on high inexhaustible sources such as sodium, phosphate,
abundant materials. In this presentation, our recent carbon, iron, etc.

progress and future aspects in the electrodedbds mat et

are reviewed and discussed towards high perfocma
lithium and sodiurvion batteries for large scale energy _ _
storage, e.g. combined with largeale photovoltaic [N, Yabuuchl, K Kubota, M. Danbi, S. Komaba, Chem. Rev. 2014,
solar farms envisioned over the Sahara Desert. [2] M. Dahbi, N. Yabuuchi, K. Kubota, K. Tokiwa, S. Komaba, Phys.
Chem. Chem. Phys. 2014, 16, 15(8028.
[3] M. Dahbi, T. Nakano, N. Yabuuchi, S. Fujimura, K. Chihara, K.

Kubota, XY. Son Y.-T. Cui, H. Oji and S. Komaba, ChemElectroChem,
2016, 3, 18561867.
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X-ray hierarchical investigation of type | collagen in tissue engineering and
pathology
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Abstract Figure:

Glycation is the main issue of aged tissues and diabeteswaxs —
it is the most important lorterm reaction that leads to the =
structural and functional alterations of biological tissues.
is due to a hyperglycemic condition, more than 110mg/c
of sugar in bbod, over a long period and consists of the-nol
enzymatic formation of sugar bridges between sugars &
biological macromolecules, leading to loss of physiologic
and mechanical functions in tissues and organs. As colla(
is the main fibrous protein dhe extracellular matrix it is
widely glycated both in diabetes and when aging. Althougn
the impact of glycation on nargzale collagen fibrils is well
established, less is known about the effects at the molecufar®
level. Furthermore’ there is a lack of\éwo model Systems 1. Giannini C, Terzi A, ngaro L, SIbI”anO T, DIaZ A, Ramella M, L-utz
Our studies combine ex Vivo by Scattering Bueno V, Boccafoschi F, Bunk O. J Biophotonics. (2019) 12(10)

s [ Ao

A

pe—

ent Publications

(SAXS/WAXS) imaging techniques for the characterization 2 Giannini, C., De Caro, L., Terzi, A, Fusaro, L., Altamura, D., Diaz,
. . . A., Lassandro, R., Boccafoschi, F. & Bunk, O. (202WCHtJ 8, 621

of intra- and intermolecular parameters of collagen in 632

de(_:ellulgrlzed l_oovme per.lcardla biotissues, prepared at .the . De Caro, L., Terzi, A, Fusaro, L., Altamura, D., Boccafoschi, F.,

University of Pienonte Orientale. Samples were soaked in Bunk, O. & Giannini, C. (2021). IUCH 8, 1034034

different sugar solutions-glucose and -@dalactose as well

as dribose, 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 negis 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 GH
bond Functionalization of pyridines and Phosphine Ligands
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Abstract chair”.

Catalysis with Metaligand complexes has been shown t0oThe modified phosphines will be shown to increase

decrease the energy of combination of molecules, or t . ;
transformation of renewables, to form useful derivatives,WithoEEemendOUSIy the activity of catalysts for carboxylation

the use of toxic reagents and with atom economy. with CQ; of ar_ylhalldes with photocat_al)l'@t . .
Polypyridines are key ligasd for photocatalysts such as “New Bulky dialkenyl phosphines witPalladium salt will

{Ru(bipy)s]} and to promote selective catalytic addition o€ shown to efficiently catalyze the amidation  of
radicals. In parallel Phosphine ligands have been shown to con@éylchlorides via Cross coupling of i€ bonds !

the activity of molecular metal catalysts for numerous useful

catalytic reactions. Fast modifitons of these P and N ligands

via GH bond functionalizatiof® have potential to create

quickly new and more efficient catalysts for usefulReferences

transformations. _
[1] ChangSheng Wang, P. H. Dixneuf, and J. F.S0hem. Re\201§

. 118,7532.
The . IectL_Jre _ will prE_lsent several .aSDeCtS ofHCbond [2] Zhang ZhuanP. H. Dixneuf and J. F.So@Chem Comr2018 54,
functionalization of pyridines and phasines. 7265.
[3] P. B. Arockiam, C. Bruneau, P. H. Dixne@hem.Rev.2012,112,
: T 5879.
1),Pyridines [4] C. S. Wang, P. H. DixneuX. F. Wuand J. F. SouléChemSusChem

-Ruthenium(ll) catalysts in water solvent without surfactant can 2017 10, 3075.
promote sPC-H bond activation and can be directed to produce [5] C. S.Wang, T. Roisnel, P. H. Dixneu. F. SouléDrg. Lett. 2017, 19,

polyheterocycles and even hexa(hetero)arylbenzenes leading to8720 ,
simple metal complexes [6] C. S. Wang, P. H. Dixneuf, J. F. SouthemCatChen®017, 9, 3117.

[7] Zhuan Zhang , P. H. Dixneuf, J.F. SoAlégew.Chem. Int. Ed2019

-Copper catalysts oca be applied for the C(¥pH bond 58, 14110.
functionalization of pyridine alkyl goups using in situ generated [8] Zhuan ZhangM. Cordier,P. H. Dixneuf,). F.Soulé Org. Lett.202Q
radicals to produce functional pyridines or heterocyties 22, 5936.

ii) Phosphines

-Ruthenium(ll}catalyzed selective p-H bond alkylations with

alkenes barylphosphine oxides can be controlled to give access

to bifunctional phosphines with carboxylic grdfiip

-Rhodium(l) catalysts promote the regioselective mono or

di al kyl ati on eHbondshoéphdsphiaesypol ort hod C
produce functional dialkylad phosphines even with long
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Particle Technology for Science, Technology, Economic, and Education

Asep Bayu Dani Nandiyanto

Departemen Pendidikan Kimia Universitas Pendidikan IndonesrJISetiabudi 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
cestective,
continuous process, and high production rate. In

the

process should be simple,

this presentation, recent researches in

synthesizing of particles and composites,
surface/interface modification ahaterials, and
their applications in industry, as well as
applications in education and potential uses from
techneeconomic analysis, are reviewed. Some
novel techniques for preparing particles and
composites

were developed. Oxides such as porous pesticl

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.otential 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

Mohamed Siaj,* SujittraPoorahongZhiyuanPeng

Departmenbf Chemistry, Université du Québec A Montréal, Montréal, H3C 3P8, QC, Canada

Abstract Figure: Many uses of 2D and 3D materials, with applications in
sensing, biomedical diagnostics, catalysis, functional materials,
This presentation focuses pnltifunctional 2D and 3D materials €lectronic devices and processes, and gpeglated technologies.
and structure/property relationships to control grapHieeand
transition metal dichalcogenides nanostructure to be used as
threedimensional hybrid electrodes for hydrogen evolution
reaction, sensors and supercapacitors fabrication. We developed ¢
platinumfree electrocatalyst (3D MoSeoselike structure) for
the tydrogen 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 (Mghanoparticles 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 MoS#is
designed architecture based on an oriented vertical structure
possesses fully exposed activiges and open structures for fast
ion/electron transfer, leads to remarkable HER activity with a low
onset p(_)tential and a 3D bi_ndiaee _V\_/ithout the need for a Recent Publications
transferring step or a conductive additive to build the electrodes. ;. pgorahong, S. et al. Nanoporous Graplike Membranes Decorated with

|

This work opened a new ck®of nanomaterials in my lab, in MoSe Nanosheets for Hydrogen Evolution. ACS Applied Nano Materials 5,
. o o 2769 2778 (2022).

which . V\.I.e star_t_ th(_? fabrication of phOtoanOde_S_ viasitn 2. Peng, Z., Zhang, J., Liu, P., Claverie, J. & Siaj, M. {imensional

reduction graphitization approach toward efficient solar CdS/Carbon/Au Plasmonic Nanoarray Photoanodes via in Situ Reduction

hydrogen evolution. For sensing applicasi,one investigated the Graphitization Approach toward Efficient Solar Hydrogen Evolution. ACS

Applied Materials and Interfaces 13, 34638670 (2021).

direct effect of GO sheets sizes on bias®nperformance. For 3. a) Brisebois, P. P. & Siaj, M. Harvesting graphene oyielars 1859 to 2019: A

i i i review of its structure, synthesis, properties and exfoliation. Journal of Materials
thaF’ we deVE|0ped a procedure yleldmg gra.phene flakes .Wlt.h Chemistry C 8, 15171547 (2020). b) Eissa, S. et al. Probing the influence of
various amou_nts of oxygenated defeCtsf by using a double Iqu“d graphene oxide sheets size on the performance of-fedxlelectrochemical
phase extraction technique (DLPE) assisted by cholediassd . bi)oliensorséSctielntmp ﬁepscirt;l%ﬁ%zo);_% | Nanowire Network for 170

. . . a)Huang, S. etal. Highly Stable A4u Coré Shell Nanowire Network for
polymers and a green metho_d t‘? avoid the USIH’\GfT.NCBJS and Free Flexible Organic Electrochromic Device. Advanced Fundtibtaerials
heat to promote the coprecipitation and the reduction of GO and 31, (2021). b) Yu, T. et al. 3D Nanoscale Morphology Characterization of
; HH R Ternary Organic Solar Cells. Small Methods 6, (2022).

GO b_ased foam (membranes) immobilized &}ptgmer as a hlghly 5. AbregoMartinez, J. C. et al. Aptamérased electrochemical biosensor for rapid
selective hormone removal. Recent emphasis isomtrollable detectiorof SARSCoV-2: Nanoscale electrodgptamerSARS CoV-2 imaging
synthesis and development of edienensional oriented CdS by photeinduced force microscopy. Biosensors and Bioelectronics 195, (2022).

based nanoarray photoanodes for efficient solar water splitting /
solar hydrogen
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Interlinkages between climate change and air pollution

A. Mellouki

CNRS, Orléans (France), University Mohammed V, Rabat (Morocco), Shandong University, Qingdao/Jinan (China)

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 tangildetion taken

so far. In addition, future emissions of
greenhouse gases, particularly C@H; and
N20, pose a major threat. The Paris Agreement,
although endorsed by many countries, has not

produced the expected greenhouse gas emission

reductions- CO, 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-iindustrial levels and even less than the
objective of +1.5°C.

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

quality, first in developed countries and now in
developing countries. The health impact of fossil
fuel use due to deteriorating air quality is
immensel current estimates point to more than
2 million premature deaths eaghar, 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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How MOF/Polymer Interfacial void shape/size affect the gas permeability of
Mixed Matrix Membranes

Aydin Ozcan, Dong Fan1, Shuvo D&teRocio Seming Osama Shekhah2, Mohamed Eddag@iiillaume
Maurin *

1 CGM, Univ.Montpellier, CNRS, ENSCM, Montpellier, France.
2King Abdullah University of Science and Technology (KAUST), Advanced Membrane and Porous Materials Center, Thuéa023956idi
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of these MMMs. Our simulations revealed that the
Abstract distinct characteristic gbolymerbackbones result in

Mixed matrix membranes (MMMSs) incorporatingdifferent interfacial void regions. We evidenced that
Metalorganic frameworks (MOF)into polymeric not only the size but alsthe shape of the interfacial
matrices show promising properties for severaoids region have eminent effects on the gas transport
industrial applications, such as gas separatiater properties ofthe MMMs with respect to a selected
desalination and pervaporation among othergange of matcules, e.g. CO2, N2 and CH4. Our results
Especially in the field of gas separatidfyiIMs have constitute an important step toward the rational design
attracted a great attention owing to thedtential for of MMMs with the optimal interfacial voidize/shape
merging the processability opolymers and the to achieve the highest performance for the separation
excellent selectivity of MOF materials. Thereforeof industrially relevant gaseparations.
understanding gas transptintough the MMMs is of
significant importance in MO®Based materials. Here,
we chooseAlIFFIVE-1-Ni, a MOF with a oe _ ,

B M A Rahman and J B Davies, J. Lightwave Te2hpp.682688, Oct.

. . . . 1.
dimensional channel, as the filler in the polymer = 19sa.

. : 2. BM A Rahman and J B Davies, J. Lightwave Te6hpp.5257, 1988.
matrix and use our preV|oust developed 3. S S AObayya, BM A Rahman, J. Lightwave Technol., pp4{® March

computational methods to construct a series of 2000 . _
4. W Jiang, N Kholj X Sun, B M A Rahman, IEEE Photonics Journal, vol.

MOF/Polymer interfacesvith the selection of both 8, June 2016.
.. . 5. S Srirat , B M A Rah , OSA Optics E: , pp-9528
rigid and more flexible polymers. Subsequently, we > o 2014 anman PHicS =Xpress. bp

H 6. S Ghosh, B M A Rahman, Sensors and Actuators, vol 279, pagg0290
performed GrandCanonical Monte Carlo and our T 2010

recenﬂy proposed concentration grad.iérit/en 7. M R Karim, B M A Rahman, G P Agrawal, Optics Express, 23, no.5,
. . . pp.69036914, March 2015.
moleculardynamics (CGBEMD) simulations to assesS 8. H zhang, L Zhou, B M A Rahman, ACS Photonics, Aug. 2019, pp.-2205
. . . . 2212. IF 7.143 citations 28
the thermodynamic and dynamic adsorppooperties 5 x'kahiid, B M A Rahman, S A A Obayya, Optics Express, pp.31020

31033, Aigust 2020
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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, Otfjtiarocco

Abstract

Healthcare organizations, even nAmivate ones
could be considered as a good example of
corporations, as they offer caservices and face

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 respansibl

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 contexheélthcare.

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 vepnment
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
systemidmpact on the community and the society.

by the various stakeholders.
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Challenges of artificial intelligence

Mohammed Benlahsen

Université dePicardie 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 performaait 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 eed regulation to keep

are not controlled.

It is therefore necessary to clarify the place of
scientific knowledge and expertise in the
political decisionmaking process, which must

I nd a balance between i
and the different internal logics. We must

promote the duality HAsci ¢
society supported by scie

us to constantly invent new framewer that
make it possible to compare knowledges and to
promote a dialogue between citizens and
science. It allows us by the same time to
guestion the integration of scientific expertise
during the decisiomaking process. We must

SO

Pc

. L : from now onetalhhk sofci g yioe
essential decisiemaking to humans and not to ¢ n , q v
. . . on er (0] nscil ence an
mathematical models, whose skills and biases 9
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The Next generations of Cancer Treatment
Souad Naimi

Abstract a major role in a tumords mi
immunosurveillance was first stated by Paul Ehrlich & th
Cancer is the second leading cause of deaths all over the wolldginning of the twentieth century and later clarified by Robert
Globally 7.6 million deaths are caused by cancer whictSchreiber in his theory of the three Es. This theory refers to three
represents 13% of all global deaths. Surgery, chemotherapy, autcessive phases of tumor development: (i) elimination: there
irradiation are the mainstream therapeutic approaches figr a strong and effective immune response leading to the
cancer, chemotherapy being an important component déstruction of tumor cells; (i) equilibrium: the immune reaction
treatment for cancer patients. However, itxesgs is limited due allows control of tumor proliferation which, however, persists;
to lack of selectivity for tumor cells over normal cells resultingiii) escape: the immune system can no longer fight against
in insufficient drug concentrations in tumors, systemic toxicitgyumor proliferation making tumor growth possible. Occurrence,
and the appearance of drugsistant tumor cells. Recently new growth, persistence, and progression of a tumor may be
therapies are gaining importance suchtaageted therapy and considered as a successful escape from theéwamtral immune
Immunotherapy due to their efficacy and specificity towardsystem. Immune evasion is regarded as a key hallmark of cancer,
cancer cells while sparing toxicity to etirget cells. generating an environment permissive for survival and
Targeted therapies aim to specifically block the activity oprogression. In the pafetw years, modulation of this system has
crucial proteins or signaling pathways necessary fogtbeth  been regarded as a promising approach among treatment options
and survival of tumor cells. A breakthrough in targeted canceffered to cancer patients. Currently, one of the best described
therapy was the introduction nearly two decades ago of imatinihechanisms of immune system escape is the expression of
an inhibitor of the BCRABL tyrosine kinase for the treatment inhibition co-stimulatory moleales. These ecstimulation
of chronic myeloid leukemia. Over the last years, signitica mo|l ecul es ar e call ed Ai mmune ¢
advances in our understanding of tumor biology have facilitatest inhibit molecules and make it possible to regulate the immune
the development of many drugs targeting not only kinases, bwgsponse. An adequate immune response results from a balance
also other protein families and cellular processes. Several Igétween activating and inhibiting signalien Immunotherapy
these agents are currently employed or being implemented fgis become a promising new approach for the treatment of
thetreatment of different hematologic and solid cancers patients with various cancers.
Moreover, it is now acknowledged that the immune system plays
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Carbon Dots as Novel Antimicrobial Agents
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Abstract

Carbon dotsgenerally defined as small carbon nanoparticles Figure:
with variows forms of surface passivationave emerged as a

new class of quantum déke nanomaterials, with their optical _ |
properties and photocatalytic functions resembling those four .55 et > E
in conventioal nanoscale semiconductofar example, carbon f L/ | Fluorescence Ml

emissions

dots hae been demonstrated as effective visiigat
photocatalysts for oxidatn and reduction reactionShe same
photoinduced redox processes responsible for the photocataly
activities should make carbon dots an excellent candidate
antibacterial agent$or which a major advantage is the visible
light activation. Here we report the synthesis of photoexcited
carbon dots withdifferent surface functionalization molecules Recent Publications

and the-irbaCteriCidal functios lf"-]der house-h(-)ld -LI-E-D Iighting- 1. Poorahongs. etal. Nanoporous Graphitee Membranes Decorated witiang,

or ambient laboratorydht conditions for their inhibiting E. coli W.: Wang, P.; Meziani, M.J.; Ge, L.. Yang, L. Patel, A.K.: Morgan,

cells S. 0.;Sun, Y-P. Nanoscale Ad\ (2021) 41864195.

2. Wang, P.; Meziani, M. J.; Fu, Y.; Bunker, C. E.; Hou, X.; Yang, L.;
Msellek, H.; Zaharias, M.; Darby, J. P.; Sun;R.Nanoscale Adv
3(2021)23162324.

3. Dong, X. L.; Liang, W. XMeziani, M. J.;Sun, Y-P.; Yang, L. J.
Theranosticd0 (2020)671-686.

4. Meziani, M. J.; Dong, X.; Zhu, L.; Jones, L. P.; LeCroy, G. E,;
Yang, F.; Wang, P.; Zhao, Y.; Yang, L.; Tripp, R. A.; SuR.Y.
ACS Appl. Mater. Interface® (2016 10761 10766

5. Sahu, S.; Cao, L.; M#ani, M. J.; Bunker, C. E.; Fernando, K. A.
S.; Wang, P.; Sun, 2. Chem. Phys. Lett. 634 (2015) 1P28.
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New sensors based on spin crossover materials
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Abstract

In recent years, more attention has been focused on the efficient detection ,

of chemical pollutants, especially small volatile organic compounds i e
(VOCs) and hazardous gases (HGs)wad as bacterial agentsThis

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 healtlf issues.
Ourinvestigations led us to focus on a series of azole based coordination
polymers? for which intriguing iron(ll) spin crossover properties were
disclosed! In particular, we have recently identified a a new colorimetric
chemosensor of formula [Fefbtm)(H20)2]CI (1) (Hzbtm = di(1H
tetrazot5-yl)methane), allowing to detect at real time, with a high
selectivity and ultrasensitivity, 14 different VOCs and HGsIn
particular amines, which are detected very quickly (< 2 min) with very
high sensitivity. Thedetection is accompanied by significant and fast
colour changes detectable by the nakgd at ambient conditions. In

addition, different VOCs could be distinguished by simple and |ntur[|\|/:$aecent Publications
standard chemometric means using a handful smartghases

i
Vapour of NN, § =
— | .
Desorption ;:

AEEE===, >

analytical method, offering a large colour panel depending on detected 6.
molecules. The crystal lattice dfreconstructs after adsorbing VOCs
vapours, reconstruction which is accompanied by a spin state and a colour
change. In addition to its high thermal stabillup to 170 °C), the 7.
colorimetric sensor showed excellent reusability by consecutive 7 cycles
of adsorptioindesorption. This sensor is lewost, environmentally 8.

friendly, easy to use, and shows excellent and fast detection 9.
performances. Such featuregenfattractive prospects farwhich could

be used for iffield detection and food safety control in environmental 10.
conditions. In this invited talk, | will review latest advances highlighting

the impact of"Fe Mossbauer spectroscopfor quantitative anakis of 11.

spin states of selected iron(ll) complexes, used as sensors for various
toxic industrial chemicals (TIC$)>

12.

Chkirate K., Karrouchi K., Dege N., Sebbar N. K., Ejjoummany A.,
Radi S., Adarsh N. N., Talbaoui Aerbinteanu M., Essassi E. M.,
Garcia Y., New. J. Chem. 44 (2020) 22&fbnt cover.

L. Sun, A. Rotaru, K. Robeyns, Y. Garcia, Ind. Eng. Chem. Res. 60
(2021) 8799.

Y. Garcia, Adv. Inorg. Chem. 76 (2020) 121.

S. Xue, Y. Guo, Y. Garcia, CrystEngComm 23 (RUG&B9- 7915.
Highlight

Y. Guo, S. Xue, M. M. Dirtu, Y. Garcia, J. Mater. Chén® (2018)
3895-3900.

S. Xue, L. Wang, A. D. Naik, J. Olah, K. Robeyns, A. Rotaru, Y. Guo, Y.
Garcia, Inorg. Chem. Front. 8 (2021) 3532.

L. Sun, W. Li, Y. Garcia, Mdss. Eff. Ref. Data J. 45 (2022, in press).

13. L.Sun, W.Li, Y. Garcia, Willey VCH Book chapter (Y. Garcia, J. Wang,
T. Zhang, Eds, 2023).
14. W. Li, L. Sun, Y. Garcia, Hyperfine Interact. 242 (2022) 7.
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New paradigm in the spatiotemporal properties of spircrossover
single crystals: interface control and photeinduced effects

Kamel BOUKHEDDADEN 1

6Etudes
Versailles,

1Université de VersailleRaris Saclay, Groupd

Abstract

Recent developments in techniques of visualisations and
imaging allow tackling the problem gfhase transition in a
unique single crystal. The sparossover (SCO) materials,
which are perfect prototypes of firgstder transitions, combine

at the transition between the lespin (LS) and the highkpin
(HS) states, changes in colour and size of tigstals in the
concomitant way. They revealed to be excellent candidates for
spatiotemporal studies of thermand photeinduced phase
transitions on a unique single crystal. In this presentation, we
will show several experimental examples of spin traorssi
measured on different types of single crystals, demonstrating
therichness 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 degee of freedom, complicating the measurements on
onesingle crystal, which often jumps at the transition, due to
theaccumulation of elastic stress. However, systems exhibiting
anincomplete hysteretic thermal transition revealed to be very
robust and theiresilient character made possible their imaging
in both cooling and heating processes, without crystal damage.
We then could observe walkfined transformation fronts
between macroscopic HS and LS phases. The shape, the
orientation and the motion dtie 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 photexcited HS phase can be generated thanks to
LIESST effect. Interestingly, the eméng photeexcited HS
state is stabilized by the volume change accompanying the
phototransformation. This volume change, considered as
problematic for equilibrium phase transition, is now an ally
helping to obtain the photmduced metastablghases. Finally,

if time permits we will illustrate some of the developed
models-9 allowing a fair description of these phenomena,
notablythe HS/LS front dynamics.

Biography

de |
France

a Mati re Condens®e, UMR CN

0.1s 152.88K 3.55 12,65 16,65 152.82K

E YD)

0.1s 163.06K 10.4s 13.95 16.95 22.85 163.13K
Zﬂs 75 C 5) < ; ( Hs:-us‘
18.75s 108K

0s 112 K 18.2 s

0s 113K 1245 18.1s

188s 116K

Heating Cooling HeatmgCooImg

Recent Publications

1. H. Fourati H. Fourati, E. Milin, A. slimaniG. Chastanet, Y. Abid,
S. Triki and K. Boukheddaden, Phyghem. Chem. Phys. 20
(2018)1014210154.

2. M. PaezEspejo, M. Sy and K. Boukheddaden, J. Amer. Chem.
Soc. 140 (2018) 11954111964.

3. B.Benaicha, K. Van Do, A. Yangui, A. LusddnSy, H. Fourati,
G. Bouchez, Carlos J. Gomé&arcia, S. Triki and K.
Boukheddaden, Chemical Science 10 (2019) &7%B.

4. Fourati Houcem and Boukheddaden Kamel, PiResv. B 101
(2020) 101, 224101

5. M. Sy and K Boukheddaden, J. Phghem. C. 124, 51, (20)
28093 28107

6. Y. Singh, H. Oubouchou, M. Nishino, S. Miyashita and K.
Boukheddaden, PhyRev. B. 101 (2020) 054105

7. K. Affes, A. Slimani, Y. Singh, A. Maalej and K. Boukheddaden, J.
Phys.Cond. Matt. 32 (2020) 255402.

8. M. Ndiaye, Y. Singh, H. Fourati, MSy, B. Lo and K.
Boukheddaden, J. Apfthys. 129 (2021) 153901

9. M. Ndiaye, K. Boukheddaden, Phys. Chem. Chem. Phys. (2022)

https://doi.org/10.1039/D2CP01285E

Special thanks to University dersailles, ParisSaclay, CNRS and
French National Agencyf Research (ANR).

Kamel Boukheddaden completed his Pm[Physics in

transformation along their phase transition by mean

His hrindex is 47 with 7031 citations (GScholar, Apri

1993 from the Université Pierre and Marie Curie in Paris, France. He was an Assistant Profi

at the University of Versailles (1994), then Associate Professor in 1995. He became a full Professor in the same WrR2g@Sityis main filel
concerns the therrmmand photeinduced phenomena in switchable molecular solids {sgasover, Prussian blue analogs and charge transfer solids
He is interested in both equilibrium and pequilibrium properties of these molecular materials throdgkct visualization of the crystal

s of optical techniques. His current work focusses on the controitéréaites motion and the

emergence of photimduced seHorganized structures. The modelinfthese phenomena using statistical mechanics models based on spinela
models associating Monte Carlo and Molecular dynamics simulations and/or reaction diffusion descriptions represenfialtapgseof interest.
K.B. has ceauthored more tham® papers in well recognized physics and chemistry journals, including 12 book chapters on physics and guest ec

il 2022).

E-mail: kamel.boukheddaden@uvsg.f

ICMES 2022

51


https://doi.org/10.1039/D2CP01285E
mailto:kamel.boukheddaden@uvsq.f

The Fifth International Conference onMaterials & Environmental Science ICMES-2022
Under the theme:fiHealth, Environment and Materials Research and Innovatiod
June 0912, 2022 Radisson Blu Resort Saidia BeagtBaidia, Morocco

Environment, health and epigenetics

Mohamed Benahmed
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Abstract

Over the last two decades, we have witnessed two major technological breakthrough, such as the modeling @frab
conceptual and technological breakthroughs concerning the diseases, higthroughput sequencing, the birth of a new
origin of chronic (honcommunicable) diseases and their generation of biomarkers for the study of patient cohorts,
management. which will be optimized by dearning and Al tools.

Chronic diseases represented by cardiovascular, metabolic, All of these breakthroughs are currently opening up a new
(auto) immune, neurodegenerative, and reproductive paradigm of Medicine thawill be added to that of Curative
diseases (infertility, endometriosis), constitute the major part Medicine: the 4 P (Predictive, Preventive, Personalized and
of the causes of death, both mgh and middle income Participative) and Integrative Medicine. Indeed, the latter
countries. integrates in particular the nutritional dimension via
The first major conceptual breakthrough clearly marked the Precision Nutrition both upstream of the dise and during
end of the genetic basis of chronic diseases. Following the the disease, coupled with the classic pharmacological
sequencing of the genome, in particular, it appeared that the approach

origin of chronic diseases is mainly lied to our external

world, our way of life: nutritional imbalances, exposure to

toxic substances (water, air, food) and psysboial and

psycheemotional stress. The impact of these lifestyle

effectors modify the expression of our genome via epigenetic

mechanisms such as DNA methylation, ptsinscriptional

modifications of histones (euchromatin, heterochromatin)

and the expression of naoding RNAs.

These discoveries have paved the way for a second
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Hospital information system and big data: Feedback from the central
laboratory of the CHU Mohammed VI in Oujda

Mohammed Choukri
Central Laboratory Department of the CHU Mohammed VI of Qufdaulty of Medicine and Pharmacy of Oujddorocco

Abstract

The hospital information system (HIS) which is in perpetual
evolution, is able to acquire data, to evaluate thertrett

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 afent and his recovery. The HIS

The big data gesrated 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 forecastiag 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

can combine several functions and modules necessary for theservice of the CHU Mohammed VI of Oujda, the strengths,

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
Medical

telemedicine and why not the surgical piloting of a remote

of health networks, the Personal Record,

robot.

the constraints, the challenges and the opportunities for

improvement.
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The pre-analytical phase in medical biology Management and regulatory and
normative aspects

EL JAHIRI Younes

LBM Biocentremarrakech

Abstract

The act of medical biology includes three phases: the pre recommendations as well as ISO 9001vs 2015 with the risk
analytical, analytical and peanalytical phases. The pre approach and especially ISO 15189 vs 2012 in its chapter
analytical phase includes all the steps, from the registration 4, all emphasize the control of this critical step in order to
of the analysis request to the processing of the biological avoid any risk of error that could negatively affect the
sample. Throughat this stage, the management of medical diagnostic, prognostic and therapeutic management of our
biology examinations is characterized by its obvious patients. It is therefore essential that every biologist must set
complexity because of the number of operators, the an objectve to reduce the risks inherent to the-pnalytical
multiplicity of tasks and interfaces, the risk of error in the phase and contribute effectively to the care chain. Firstly, by
identification of samples, the diversity of sding sites and the mandatory application of the regulatory requirements of
the constraints of routing and transferring the examinations. the Moroccan GBEA and secondly, depending on the will of
In spite of the development of means to control this phase, the biologist, by thémplementation of a QMS according to
notably the implementation of a quality management system, international standards like 1ISO

procedures for the management of +wamformities and

tracedility, as well as the availability of laboratory

information systems (LIS), the improvement of sampling

materials, the reduction or even the elimination of risks that

may affect the care provided remains a permanent challenge

for any biologist concernedith the quality and reliability of

the results of his patients. Moreover, the Moroccan GBEA

regulatory text and its enforceable {mealytical
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Reperes éthigues pour Idiologiste médical
Ethical guidelines for the medical biologist

BELHACHMI JAMAL

Membre du conseil des pharmaciens biologistes
Expert technique au service marocain dbéaccr®ditation
Auditeur certifié ICA de la norme 15189 v2012

Abstract

La bio®thique d®si gne Boathics today designates theamplemergation @& n
Tuvre doéune r ®f | exi on arritidalireflecton e the values stake in taeeu r s
jeu dans les pratiques de soin et la recherchepractices and scientific research affecting human
scientifique touchant a la santé humaine et and animal health.

animale. To analyze these values, scientific actors from
Pour analyser ces valeurs, des acteurs scientifiquesvarious disciplines: medicine, lawghilosophy,

de divers disciplines médecine, droit, sociology, religions, etc. are mobilizing to propose
phil osophi e, soci ol ogi eethicar bedchmgrksogniding she activitids iofl thes e n
pour proposer des repéres éthiques guidant lescaregivers and researchers concerned.

activités des soignants et des chercheurs concernédhe medical biologist is at the heart of several

Le biol ogi ste m®di cal e s t fieldsuequiringuar bioethécal framings Medicallys
domaines nécessitant un cadrage bioéthique assised procreation PMA, genome sequencing,
Procréation médicalement assistée PMA, gene therapy... hence the need for the bioethical
s®quen-age du g®nome, tfrdom@ng @&f these curgei® and fyture axtivities. o Y2

la nécessité du cadrage bioéthique de ces activités

actuelles et futures
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Pre-analytical quality in hematology

Abdelkader Belmekki

Faculty of Medicine and Pharmacy, Rabat, Morocco

Abstract

The preanalytical phase is an important stage in the For this purpose, the optimal care of patients is attributed to
laboratory, which has a repercussion on the analytical and a good quality sampling, which must be included in the
postanalytical phase. It consists of different steps that start recommendations of regulatory quality standards (GBEA) or
from the identification of thgatient to the introduction of normative (ISO 9001 standards for certification, or 1SO
the sample in the analysis process. It is a series of steps 15189 for accreditationand can the majority of pre
represented by the preparation of the patient, the realization analytical artifacts, and thus guarantee the reliability of the
of the sampling, the conservation and transport, the reception reliability of both quantitative and qualitative data.

in the laboratory, the selection ane tsample's analysis. Proper application of the rules reduces all the factors that can
influence the result of a sample beforealgsis, namely
defective biological samples are costly in terms of time,
who must put in place the necessary means for its realization, personnel, material and procedures

This phase is under the responsibility of the medical staff

which allows to reduce the risk of pamalytical errors
affecting the analysis.

The analyses carried out in tHeematology laboratory
consist the evaluating of different blood elements (red blood
cells, white blood cells, platelets), which makes it possible to
carry out a screening, a diagnosis, a therapeutic choice, a

follow-up and an evaluation of the prognosis.
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Quality assurance in MBL

Jalila El Bakkouri

Laboratory ofthe immunology at the CHU Ibn RochdG#sablanca, Facultgf Medicine and Pharmacy of Casablanca.

Abstract

The medical biology examination has an important place in implementation ofa quality management system in a
the patient's care. Indeed, 70% of diagnoses and therapeuticmedical laboratory is therefore useful, regardless of the type
decisions a made on basis of biological analysis results. of standard to be implemented, ISO 9001 or ISO 15189.
This is why the search for quality has become a concern for Some laboratories have already successfully implemented
many laboratories. the system, with different technologies depegdon the
Quality assurance has been defined according to ISO as laboratory.

&quot; a part of quality management aimed at providing During our presentation, we will present the key elements of
a quality management process in a medical biology
laboratory, from staff training, control of the analytical phase
guality. The set of prestablished and systematic activities to the implementation of an internal quality control asl wel

as the management of Equipment, reagents and

consumables

confidence througttompliance with the requirements for

necessary to give appropriate confidence that a product or
service will satisfy the given requirements for quality&quot;
(ISO900V2015). This definition brirggout the notion of
confidence: the customer (patient and/or prescriber) must
have proof that the laboratory has the necessary means to
control the risks of malfunction and errors.

To achieve this customer satisfaction and confidence, the
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Biomedical waste management in the Central Laboratory of th&niversity
Hospital Mohammed VI Oujda
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Azizil? Hajar Zeroufi? Doha BerraaouanEl-houcine Sebbaf, Mohammed Choukk?

1Biochemistrjlaboratory, University Hospital Mohammed VI of Oujda
2Faculty of Medicine and Pharmacy of Oujda

Abstract Figure: Biomedical waste management

Proper handling, treatment, and disposal of biomedical waste
plays a key role inhospital 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, HepiatiB, 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 Biomedicalaste management includes
preventing transmission of diseases from patient to patient, from
patient to health worker and visersa; preventing injuries to
health worker while handling biomedical waste. Furthermore, it
helps avoiding general exposure teetharmful effects of the
cytotoxic, genotoxic and chemical biomedical wastes. Recent Publications

Regarding this, controlling the management of biomedical waste 1. alam, M., Islam, M., & Islam, M. (2015). Medical Waste
produced by the laboratory of Medical biology is based on the Management: A Case Study on Rajshahi City Corporation in
comp"ance with the requirements of the fo”owin‘gmaj Steps: Bangladesh. Journal of Environmental Science and Natural Resources,

: , , 6(1), 173178.
sorting, packaging, storage, transportation and treatment. 2. Alam, Md. Zahanggir& Islam, MS & Islam, MR. (2015). Medical

Waste Management: A Case Study on Rajshahi City Corporation in

In the central laboratory of Medical biology based in the Bangladesh. Journal of Environmental Science and Natural Resources.
Mohammed VI University Hospital Oujda, the biomedical waste . 6R(1)1 1‘T|3 17':8 2010, Gestion des déchets d aborataire d
management follows the rules and regulations prescribed by the 3 Roussile, F. (2010). Gestion des dechets dans un laboratoire de

.. . biologie médicale. Immunénalyse & Biologie Pécialisée, 25(®),
minister of Health according to the Decree {02139 276‘380. ’ aee ®

concerning the medical and pharmaceutical wastes.
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Interest of water quality in the laboratory: Experience of the Central
Laboratory of CHU Mohammed VI of Oujda
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Abstract Figure

Water is the most used reagent in clinical laboratories. It
used for all levels of chemical, biological and physic:
analysis. It is important to know the type of water use
because many analyses can be affected by its qual
Several agenciebave established preparation and purit
criteria for water. The objective of our work is to highligh
the interest of water quality in the laboratory by presentir

Pressure

v
Pure
water

Reverse
osmosis

the experience of the Central Laboratory of CHL ___ Fitters B - o
Mohammed VI of Oujda. Feed water - -

The quality of purifed water is divided into different types H Caton Distilation
of water numbered from | to lll. The classification of wate L e

is based mainly on the choice of parameters to be respec

resistivity, pH, silicate concentration, microbial conten o
particulates and organic contaminants. Poor water qual W distribution
can greatly influence the preparation of culture medi P
Impure water can give abnormal color, inaccurate pH,
atypical precigiates, and be toxic to microorganisms. The o
use of such a medium may affect the results of, for exampiecent Publications
an antibiotic susceptibility test. Preparation of reagents and
dyes, reconstitution of lyophilized material, dilution 4 Nabulsi R, & AbAbbadi, M. A (2014). Review of the impact of

. water quality on reliable laboratory testing and correlation with
techniques are procedures thai be affected by laboratory purification techniques. Laboratolfedicine, 45(4), e15@165.
water. The use of poor quality water can greatly influence 5. Stewart, BM . La production d'eau de haute pureté dans le laboratoire

- clinique. Médecine de laboratoire , 31 (11), @&1%.
the results obtained. For example, the presence of o lkeda, K., Ichihara, K., Hashiguchi, T.. Hidaka, Y., Kang, D.,

The minimum parameters to be controlled to defir i >
acceptable water quality for a clinical tabtory are loop
storage tan
‘ , Heat excha

nger

pyrogens/endotoxins in the water can affect cell growth in Maekawa, M., ...& Standardization Comreit{ Japanese Society of
cell culture and tissue assays or affect certain Laboratory Medicine (JSLM). (2015). Evaluation of sherm

. fi hni stability of samples for clinical laboratory testing. Bioconservation and
Immunofluorescence tec nigues. Biobanking , 13 (2), 13343.

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 examinatsoaccording

to the NF EN ISO 15189 standard.
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Contribution of artificial intelligence in the processing of Big Data in a medical
biology laboratory
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Abstract Figure: Branches of Al applied in biomedical domain.

In the field of medical biology, Big Data refersdll clinical
and biological data, available from different sources th £&2emn
collect them for various reasons. Hospitals are an integ £
part of the institutions that Big Data can help. Indeed, tl ..qicaions custein
growth of the hospital population requires the

machine learnin:

natural language
rocessing (NLP)

information extraction

. . ) :
implementatiornof a rational and fast management, henc :,T;h:;:: - S Eﬂg
the need to introduce the concept of Big Data and artifici X110 8pseo Apliations % %
i i i i i i expert systems 2

intelligence (Al) in the medical field allowing the L’ B &

robotics

development of prescription support systems and tools -
personalizing medical biology requests amdedical
decisions from the processing of large masses of clinic
and biological data. Thus, Al must be a tool for medici
diagnosis thanks to the use of sophisticated algorithms,

combining biological data and coupled with deep learning,

for which the compter tool is trained as the situations are

analyzed. The exploitation of these data has many interests;ent Publications

for this, the central laboratory of the CHU Mohammed VI

Oujda seeks to ensure a continuous activity and quality t0 7. DUGUET, AnneMarie. Digital and artificial intelligence in
meet the expectations of patients.efiéfore, this service g”éﬂﬁi\'ﬁiimh-ADnﬂté Sar:g slt_lsci\cﬁg\éozg no ZA'-E#?SQAL
needs a computerized solution to diagnose and detect the™™ |\TELLIGENCE IN THE FIELD OF HEALTH. 2021.

average delay of the biological requests of the services. In 9. VERY, Philippe and CAILLUET, Ludovic. Artificiel intelligence and
order to achieve this goal, a production Big Data cluster was g‘%”%f”ﬁg{;jseamh' Revue francaise de gestion, 2019, vol. 45, no.
implemented in a virtual architecture using VMware 1o FU,’Xia-o. Applicétion of artificial intelligence technology in medical
Vsrhere ESXl 6 hypervisors, in order to have a web cell biology. In: 2019 International Conference on Robots &
application for detecting the average delay of biological Intelligent System (ICRIS). IEEE, 2019. p. 4804.

requests. The multidimensional data collected from the

patients of the CHU Mohammed VI of Oujda, allowed to

identify the services concerned by theagebf 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

sd up programs for medical services.

image recognition

vision

machine vision
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Risk management in a medical biology laboratory: pilot experience of the
central laboratory of the CHU Mohammed VI Oujda
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Abstract Figure: Risk management process extracted from CLSI

The majority of tests performed by medical laboratagies =724 Laboratory quality - control - based on  risk
essential in the medical decisiaraking process of @M@dement

prescribers with their patients and, in this respect; they mr-~* g

be reliable and accurate. However, no laboratory proces: ———-—————— It o e
infallible and errors can occur during the three -sul Mllk
processes: pranalytcal, analytical and posinalytical | [acmne === ;

I

|
|
|
|
s
Evaluation ™ control ™ Monitoring

and errors and the instigation of correetand preventive
actions must be included in the daily work process. Ri:
management is a normative requirement of the internatiol
standard 1SO 15189 V 2012 for medical laboratorie
Therefore, the central laboratory service of the CHU
Mohammed VI of Oua applies a quality approach in
accordance with the ISO 15189 V 2012 standard, and in tRiscent Publications

regard, our establishment evaluates the impact of work

processes and potential failures on the safety of 1. NFENISO 15189 Décembre 2012 Laboratoires de biologie medicale
examinations according to the FMEA method (Failure - Exigences concernant la qualité etla compétence

Failure

| |
phases. To guarantee a good quality service to the us ! | :
(patients, prescribers, suppliers) of a medical analy: | | H | g e - i
laboratory, the identification and resolution of failure mode | | : : I
__________________ I |
]

Investigation

New hazard? |
Greater severity?
Increased frequency?

= . A \ 2. 1SO 31000 Management du risque
Mode andCriticality Analysis), The assessment of risks by 3. 3Njoroge, Sarah W., and James H. Nichols. "Risk management in the
calculating the criticality (Criticality = Severity x gl;réical laboratory.” Annals of laboratp medicine 34.4 (2014): 274
Frequency x Dete_Ctab_lhty_)’ the mSt'gatlo_n of monitoring Sciécovelli, Laura, et al. "Risk management in laboratory medicine:
means by quallty indicators and flnaIIy by the quality assurance programs and professional competence.” (2007):
documentation of decisions and actions takeretiuce or 756765,

eliminate the identified risks.
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Burnout in private sector and its impact on the employees wellbeing
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Abstract Figure:

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 argent Publications

WeII-being of employees. The purpose of this SfIde 1. ParentLamarche A. and Marchand A., IJWHM. 12 (2019) 338

to analyse the impact of burnout on the subjective-well f\zrggl'g‘s‘;. and Grant, S. (2016), Joumal of Happiness Studies. 17
being of 102 employees that work at a private 3. Auzoult L. and Guilbert L., Psychologie du Travail et des
industrial metallurgy company. three questionnaires Organisations. 25 (2019) &5

were used: Maslach Burnout Inventory , Positive * Solisee ) baucies B, cemoeh i, sanders - A €
Affect and Negative Affect Scales and Satisfaction (2017) 2736.

With Life Scale. The analysis of the results showed 5. Mellor N, Dufoix F., Saunder L., Albert E., Collande Archives des
that the burnout had a significant influence on the Maladies Professionnelles et de I'Environnement. 79 (20:8B823
subjective weHbeing of the employees. So it is

essential that company managers take this pathology

into account to ensure the continuity, producgivand

performance of the company.
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Stress at work among employees of a Moroccan company
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Abstract Figure:

Jobstrain and isestrain 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 thecentPublications
i H H 1. Epel E. S, Crosswell A. C., Mayer S. E., Prather A. A., Slavich G. M.,
product|V|ty _and performanc.:e Of. Orgamzatlons' Ol.JI’ Puterman E., Mendes W. B., Front Neuroendocrinol. 49 (2018) 146
study consists in evaluating job stress and its 169.
components using the Karasek questionnaire (JCQ) 2. Hamid Esserdi H., Chaudat P., MériadeC9 ngr es | nstit
social autour de | homme et de | homme au travail. (2019} hal
among 102 employees of a metallurgy company. The 02457732
analysis of the results showed a significant prevalence 3. Giurgiu D. 1., Jeoffrion C., Rolantiévy C., Grasset B., Dessomme B.
; ; ; H P ; K., Moret L., Roquelaure Y., Caubet A., Verger C., Laraqui C. E. H.,
of |sc»sira|n and Jolsstrain. Thus, low decision latitude Lombrail P.. Gerat . & Tripodi D.. 1 Ocoup Med Toxicol, 20
and high psychological demand are the most (2016).
Widespread stress factors. These results show the need. Magrouna I., Ghannouchib H., Fehrib S., Chattib M., Ben Salaha F.,
. . . . Nouaiguia H., Archives des Maladies Professionnelles et de
for spreading information and prevention programs I'Environnement. 77 (2016) 74755.
against stress at work to company managers and staf 5. sauvezon c., Ferrieux D., Priolo D., Bsplogie du Travail et des

to ensure company performance. Organisations. 25 (2019) &.
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Does job stress affect neurocognitive functions? case of employees of a
Moroccan private industrial company sector
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Abstract Figure:

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 o
. . RecentPublications
group of athors claimed that stress improves the _ _ ,
. L. . i 1. Plieger T., Reuter M., Neurobiology of Learning and Memory. 173
performance of certain cognitive functions. Faced with (2020) 107254.
this inconsistency of results, we conducted this study 2. Sapolsky R.M., Nat. Neurosci. 18 (2015) 182a46.
with the aim of finding out whether job stress alters or 3. Oumohand S. E., David D. Ward D. D., Boenniger M. M., Merten N.,
. - . . Kirschbaum C., Breteler M. M. BRsychoneuroendocrinology. 121

stimulates cognitive functions. For this, we cocigdl (2020) 104810,
a survey among employees of a Moroccan private 4. Korten N. C. M., Comijs H. C., Penninx B. W. J. H., Deeg D. J. H.,
industrial company in Kenitra. Our study focused on 5. int. J. Geriatr. Psychiatry, 32 (2017) 4885.
102 employees who were asked to freely and 6. Feeney A. M., O6Halloran, Kenny R

. . (2020) 257265.
anonymously complete a questionnaire deemed
relevant at the international scale, after that they
underwent tw neurocognitive tests using the ELIAN
software. The analysis of results shows high
percentages of tense work, job stress especially with
executives, with a nesignificant stimulation of the

studied cognitive functions.
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Abstract Figure:

Burnout or professional exhaustion syndrome is a

neuropsychological disorder resulting froohronic

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;cccnt publications

is Why we conducted a StUdy whose ObjeCtive is the 1. Guan S., Xiaerfuding X., Ning L., Lian Y., Jiang Y., Liu J., Ng T.B.,
evaluation of burnout and its compmts amongst Int. J. Environ. Res. Public Heal. 14 (2017) 872.

these employees. our study focused on 102 employeesz. Maslach C., Leiter M. P., World Psychiatry. 15 (2016)-103.

who were asked to complete freely and anonymously a > 2czensiit- M. Da/res 3.0, Van Hooff M.L.M., KompierM.A.J.

J. Occup. Heal. 59 (2017) 474R4.
general information sheet and the MBI queStlonnalre 4. Mekoulou Ndongo J., Bika Lélé C. E., Owona Manga L. J., Moueleu

"Maslach Burrout | nventoryo. T h igalagey T aAYinaAwnaiC. §., Lobg Tpanga My ¥ hGgessogo W.
. . R., Barth N., Bongue“B., Mandengue S. H., Ui Ngoa L. S. and
results showed a high prevalencéofnout, emotional Assomo Ndemba P. B., AIMS Public Heal.7 (2020)i&b.

exhaustion is the most widespread component in 5. Zawieja P, Sciences Humaines (2017) 17.
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.
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Figure:
Abstract °
This study proposes a statistical approach to examine the Pavement deterioration analysis
pavement surface deterioration trends resulting from the - - Data' -
COVID-19 pandemic. Motivated by the road inspection  Joma curaceme Predictior
results, historical road databases and condition analysis, ’ Jroduction
pavement management in Moroces well as worldvide, B s —
is a major challenge for managers. The traffic decrease, the Linear
maintenance work stoppages, the difficulties to get pullout * Matrix * » method
information on the field, all these imperative ingredients are Potholes a Sul

a consequence of the cov® pandemic. In this regarthe
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 [ Software aut nut
induced locking on the variation of threessential A4
pathologies: pullout, cracking and potholes, based on the [ Graphics: prediction of future ]
visual inspection results carried out in 2020 on a 50 km long
section connecting Meknes and Khemisset cities. Firstlyzcent Publications

reduction of data based using the deterioration representedMm.A.Mehdi, T.Cherradi, S.El Karkouri. , and Ahmed Qachar3Applying
in four levels (A, B, C and D), secondly, comparison of the - TECBERre FIGTEER SVEem 800 8 o Conferences 268, 04001
different pathologies before and pdéxndemic, the (2021).

pandemic impact on the system qua“ty’ and on the end?- a M.A.Mehdi, T.Cherradi, MQuachar, A.Chigr, Analysis of structural and
prediction of the pathology evolution by linear regression ~Sitacs delerratons of s flextle pavement, based cp npecion fesuts
method. This study will support deisa-makers in 2021, Pages 7538546.

considering pandemics and health failures in their pavemént MehdiM.A., Cherradi T., Elkarkouri S., Qaar A. (2022) The Macroscopic
Effect of COVID 19 on Flexible Pavement Condition Indicators Based on

management approaCheSa and espeually in preventlng Analysis of Road Inspection Results. In: Saidi R., El Bhiri B., Maleh Y.,
future damage for budget allocation. Mosallam A., Essaaidi M. (eds) Advanced Technologies for Humanity.
ICATH 2021. Leture Notes on Data Engineering and Communications
Technologies, vol 110. Springer, Cham. https://doi.org/10.100739¥8)-
941888_39.
4.  Mohammed Amine Mehdi, Toufik Cherradi, Azzeddine Bouyahyaoui, Said
El Karkouri, Ahmed Qachar,Evolution of a flexible pawent deterioration,
analyzing the road inspections results, Materials Today: Proceedings,2022.
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Optofluidic sensors for breast cancer diagnosisA Review
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Abstract Figure: Descriptive diagram of the different detection steps

New data from world health organization, reveals that the brea&Nd & biosensor.
cancer, accounts for 22% of diagnosed cancers and 14% ebcat

of death. It reports an increase in breast cancer mortality in 20: ¢

"685,000 women died of breast cancer in 2020 and most bre ¥

Transducer

i i i At logi optics )
cancer cases and deaths are inlamd middleincome countries” 4 » Biologcal signal ey Momerical sl gral procacing
sy ¢ Piezoelectric algorithm

Today, the majority of diagnostic tests are performiad ¢ D Thermal

centralized hospital laboratories and uses lagde and s

expensive equipment [2, 3]. Significant improvement 0 smpes

biosensors technology has sought to remedy this situation Recognition

enabling Point of Care (POC) and home testing on inexpensiv., mechanism

disposable biansor chips. The benefits of POC testing are

evident, especially from t heRepeafibleaiondés per spective who be
earlier treatment due to the faster decisioaking, in addition to 1. https://www.who.int/newsoom/factsheets/detail/breasancer

fewer hospital visits.

The Microfluidic biosensor chip is an attractivechieique 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, 4 M. Engavale, M. B. Engavale, an
thereby reducing experimental error, which is particularly Microfluidic Biosensor,o Journal
important for diagnosing conditions where a high degree of (I0SRJPBS) 10 (2022) 508.

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 ofntlest 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 asid f

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.

https://www.canceenvironnement.fr

Shahbazi N., Zar®orabei R., Naghib SM., Journal of Materials
Science and Engineering: C, 127 (2021)-242.

w
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Abstract

606600

Figure:

In Morocco, the management of materials in the road sec
is framed by a panoply of technical and native standards i
including the Moroccan guide of road earthworks datir
from 2002. This document was inspired by its Frenc
counterpart and dictates the rules for soil reuse
embankments constituting an important part of tF
pavement structures. In fattjs document made the use o
friable rocks (category R) complicated and leaves to tl
geotechnical engineer the definition of the necesse H
precautions. This ambiguity often discourages tf
administrative services from considering these materials
a rewsable deposit and consequently they resort to mc
stable soils or rocks. This work illustrates the results of .
experimental campaign carried out at the level of the Taza
Province on several schistose massifs. The conclusi
indicate the possibility ofreusing these materials by
adapting them through secondary treatment. In addition, the
laboratory tests carried out on 250 samples from 35
different sites indicate the possibility of using these schists
as road aggregates for low traffic roads constitufiogp of

the provincial network of Taza. In addition, the treatment of
this rock via hydraulic binders constitutes a promising and
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.

(ﬁ.@ent Publications
1.

Cherifi, H., Chaouni, A. A., Fattah, G., Jalouni, A., Jabri, I., El Asmi,
H., & Raini, I. (2021)Physicemechanical characterization of schists

in Tazzeka complex [Taza Province, Eastern Morocco]. Case Studies
in Construction Materials, 15, e00692. Mohd H. H., Mohammed J. K.,
J Phy. Sci. 21 (2010) 1. DOI: 10.1016/j.cscm.2021.e00692
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Abstract Figure:

The inhibiting effect of 4aminc3-methytl,2,4

triazole5-thione (MTSNH) on the corrosion behavior

of coppernickel alloy (Cu30Ni) (cupronickel) in N

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

potentiodynamic plarization, impedance N—_

spectroscopy (EIS) methods and  surface |

characterization. Polarization measurements showed

that the organic compound investigated act as mixed

type inhibitor retarding both anodic and cathodigecent Publications

reaction. The impedance results Showarge on the 1. Tassaoui K., Damej M., Molhi A., Berisha A., Errili M., Ksama S.,
. . . Mehmeti V., Elhajjaji S., Benmessaoud M., Int. J. Corros. Stdié.

corrosion mechanism of alloy in the presence of 11 (2022) 22241,

inhibitor. Appropriate electric equivalent circuit model 2. Benmessaoud M., E3alah K., Kabouri A., Hajjaji N., Takenouti H.,

was used to calculate the impedance parameters. — SMiiA. Mater. Sci. Appl. 02 (2011) 2V883.

Changes in the impedance parameters are related to thé" [0 Yo S1o3sbe B About S., Erami f. Qubair A Hajjall .

adsorption of organic inhibitor omé metal surface, 4. Damej M., Benassaoti., Chebabe D., Benmessaoud M., Erramli H.,

|eading to the formation of protective film. This film 7D;35rtnaj A., Hajjaji N., Srhiri A., J. Mater. Environ. Sci., 7 (2016),1738

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 inbitor and after 60 min of

immersion time.

Biography

Tassaoui kaoutar is a Phsiudent at University Mohammed V of Rabat, she got her-Bitican master
of analytical chemistry and environment, and she started directly her Ph.D research on study
corrosion inhibition of coppenickel by triazole compounds in 3% NaCl soluti®he published an
article in an international journal indexed Scopus (IP=2.81)

E-mail: ktassaoui@gmail.com

ICMES 2022 72



The Fifth International Conference onMaterials & Environmental Science ICMES-2022
Under the theme:fiHealth, Environment and Materials Research and Innovatiod
June 0912, 2022 Radisson Blu Resort Saidia BeagtBaidia, Morocco

Water quality and environmental performance of a municipal wastewater

treat ment pl ant

(MO6rirt

City. Mor oc C

Touria HACHI 1, Maryama HACH?, Youssef EL HAMMIOUP, Hamza ESSABIR)| Driss BELGHYTH,
Mhamed KHAFFOU Rabiaa MOUNIR, Rachid BENKADDOUR, and El Hassan ABBA

1L aboratory of Agre physiology, Biotechnology, Environment, and Quality, Department of Biology, Ibn Tofail University, Faculty of Science

Kenitra, Morocco

°Laboratory of Botany, Biotechnology and Plant Protection, Department of Biology, Faculty of S&8nhck83, Ibn Tofail, Kenitra University,

Morocco

SHigher School of Technology. Sultan Moulay Slimane University B.P. 170, 54000 Khénifra, Morocco.
“Materials, Energy, Civil Engineering and Environment team. Higher School of dlegyn United. Mohamed first. Oujda.

Abstract

Recent Publications

The objective of the study is to characterize the water of ;|
Oued Tighza of M'Rirt city and evaluate the performance of
one of the first treatment plants on Oued Tighza, which is
the tributary of the great rivaaf Bouregregue. The results

of the various analyses carried out in 9 sampling stations 5
upstream and downstream of the treatment plant show that
the average water temperature (20.46°C) and pH (7.46)
meet the standards of Moroccan surface waters. For
dissolved oxygen (4.9mg/l), this concentration classifies the
water as medium quality. The electrical conductivity 3
(2249.70 uS/cm), the total dissolved solids (1440.646mg/l),
the turbidity (202.3956 mg/l) classify the waters of the
different stations of poor qliy. The suspended solids
(339.3289mqg/l) classify the waters in the average class and 4.
the BOD5 (194.4267mg/l), exceed by far the limit value of
the waters and classify the stations in the worst class. The
comparison of the waters upstream and downstrdaireo
wastewater treatment Plant shows that the latter allows a
65% abatement for BOD5, but which remains insufficient
since the value of the station S4 is 199,17mg/I and which
exceeds that of 150 mg/l that is the acceptable value. The
decrease in BOD5 dawstream of S4 can be explained by

the selfpurification of Oued Tighza For suspended mater,
the values downstream of the station far exceed the
Moroccan standard of 150 mg/l. The decrease downstream
of is explained by sedimentation along the stations.

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

In khenifra provincegroundwater is an important source i =~ 3 F 3
of drinking water for rural populations and agricultura {f :

production. This study aims to assess the quality of wal \ ]

from some wells in the study area. To this enc < " g . |
physicochemical and microbiological analyses wereearri | \~\ L TR
out on 14 wells in 2021. The objective of the study is t \5 - 5
assess the hygienic quality of well water used as a source A\t b ?
drinking water and also for irrigation. The results of th .» ;
analyses were processed using hydrochemical methods | \ ' e f
multivariate stasitical analysis methods. From a ' /
physicochemical point of view, most of the wells analyze
to comply with Moroccan standards of
potability. Microbiologically, the concentrationsf total
aerobic mesophilic germs vary from 1 to 36aBUs/ml,
total coliforms (1 to 3x1(®* CFUs/100ml) Escherichia
Coli(1 to 3x10* CFUs/100ml)and intestinal enterococCi(l pacent Publications

to 290 CFUs/100mi)The presence of a very high microbial

load showed that most wells in the StUdy area are SUbjeCt to 1. El hammioui et al Evaluation of the metallic and bacteriological

microbial contamination. quality of well water in Khénifr@rovince (Morocco).IOP conference
series earth and environmental science(2022).

T
240000
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Assessment and relationship between organic pollution parameters
aquatic bio-indicators (Wadi tighza. morocco)

TOURIA HACHI "1, MARYEAMA HACHI !, Rachid BEN KADDOUR, HAMZA ESSABIRF, ADNANE EL
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Abstract Figure
The aim of this study is to evaluate the relationship betweer ..
pollution organic of wastewater and aquatic [v 3

macroinvertebrates assemblages at the wadi of Tighza
the Bouregreg basin hydraulic. To respond of thi
objective, we are used indicators parangetef organic
pollution such Ammonia (NH4+), Nitrogen dioxide (NO2
), Phosphate (PO43 , Biochemical Oxygen Demand
(BOD5) and the analysis of Biodicators (benthic
macroinvertebrates) at the level of Oued Tighza. All the
indicators provide the swtof health of the aquatic
ecosystem to propose solutions by water managers. Tg
results obtained of Liselndex in different stations (S1, S2 g
and S3) show that the water quality is highly pollute:
(Organic Pollution Index =1), these results corroboratie wi
the bicindicators found in the different stations studied
i.e., absence of pollusensitive bieindicators such as
ephemeroptera, plecoptera, and trichoptera and are repla
by polluoresistant bidndicators mainly Tubifex
Tubifex and Asellusguaticus.

Keywords: Water quality, Wastewater, Lisdoedex, Bio
indicators, Oued Tighza, Morocco
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Adsorption of the dye (methylene blue) by the clay of KhenicheBidi Kacem-
Morocco: Mathematical and thermodynamic modeling of experimental data
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Figure:

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 Methylene Blue (MB)
health and the environment due to their hggability and

low biodegradability. [2,3]. To reduce the harmful effect of

the discharged pollutants, several treatments were used [4].

JOO SN
&P - 7 s

| : \
Adsorption remains one of the most used and simple

techniques to realize. The removal of coloring substances by C Casio3 CABH1ECINS

Wollastonite claye

adsorptbn on different solid materials, especially on clays,

has notably made many trials- 5.

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 resultof the studies of the effect of several parameters
on the adsorption performance such as contact time, mass of SRR w e e
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, anét pH = 6.5 towards a cationic dye o
(MB). This was done with an increase in temperature to 55 Recent Publications

Conoen tratbr mg'ly .

°C with a decrease in adsorption capacity for both clays 1. J. Bensalah, A. Habsaoui, B. Abbou, L. Kadiri, and I. Lebkiri,
Qmax =45 mg/g for the methylene blue dye_ Adsorption of the anionic dymethyl orange on used artificial zeolites:
The study of kinetic models shows that the adsorption of kinetic study and modeling of experimental data,” Mediterranean
Methylene Blue (MB) dye by clay followed the pseudo Journal of Chemistry. 9 (2019) 3B16

second order model and that the Freundlich isotherm is the 2. Bensalah, J., Berradi, M., Habsaoui, A., Allaoui, M., Essebaai, H., El
most appropriate model to explain the process of this Khattabi,O., Lebkiri,A., Rifi, E.H..Kietic and thermodynamic study

of the adsorption of cationic dyes by the cationic artificial resin

adsorption. The thermodynamic parameters related to the Amberlite®IRC50, Materials Today Proceedings.

studied adsorbent/adsorbate system mdic that the

adsorption process is spontaneous and exothermic. 3. J. Bensalah, A. Habsaoui, O. Dagdag, l.Ismi A.Lebkiri, E.H. Rifi, I.
Warad, A. Zarrouk, Adsorption of aationic dye (Safranin) by

artificial cationic resins Amberlite®IRG0: Equilibrium, kinetic and
thermodynamic study, Chem. Data Coll. 35 (2021), 100756.

4. Dali-Youcef Z, Bouabdasselem H., Bettahar N. C. R. Chimie. 9 (2006)
12951300

5. Choy KKH., Mckay G., Pder JF. J. Resour. Conserv. Recycl.
27(1999) 5771.

Keywords: Adsorption, clay, cationic dye, methylene blue
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BATHYMETRY STUDY AND SLUDGE CHARACTERIZATION OF
ANAEROBIC PONDS IN AL HOCEIMA WASTE STABILIZATION POND
(MEDITERRANEAN MOROCCAN COAST)
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Abstract

Morocco is engaged to ensure sustainable developmenf Ne question was at this level; are low yields due to

and promote the domest. cSII ﬂ%ﬂoyoﬁaﬁ%@?qﬂve EI‘ba gtcht }5

was conducte eed moret an 80% of anaero

treatment. In this context, several sewage treatment|OonOIS are occupied. The Bathymetry confirmed the
plants were created, in order to protect the envwonmentsntmg expressed by a sludggroduction rate

from direct wast etwrauseitr, d® s estimated Mo rtr@ eentire 3y3tédm of (0.0394
specially in harsh conditions of drought. This work is m®person/year). Physicochemical analyzes, trace

interested to a bproduct of Wastewater Stabilization metals and bacteriological characteristics have
Pond (WSP) that affects directly the hydraulic systemd one. The study of sl ud
and the treatment efficiency, it is sewage sludge. TherICh in organic matter and fertilizer elementis P,

. o . K). Trace metals show negligible levels and a
main objective of tis study was to diagnose the sludge presence of eggs lower than the norm.
accumulation of the wastewater treatment plant
(WWTP) of ImzourerBéni Bouayach zone, Provincerigure:

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, BOR 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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Identification of favorable area for artificial recharge in the Tamellalt aquifer

M. Kadiri 1*, Y. Zarhloulé, A.E. Barkaoui
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Abstract Figure:

The study of the mode of renewal of aquifers becom | |
indispensable. In arid to sesairid climatic contexts, gTL
these aquifers are under water stress as a resul
prolonged periods of drought, overexploitation c
groundwater and significant losses by evapona

This work therefore aims to assess the contribution§
a system. Geographical Information Systems (Gl
and to identify permeable zones favoring th

80000 20000 60000

infiltration and artificial recharge of surface aquifers ¢ Mengoud Hydrogeological Condition
the base of geological, hydrological an¢| = : ‘é:m‘:';:"e ;
hydrogeological data. The study concerns the Trias: ™= == = - -

grit aquifer in the large Tamellalt watershed. The

. . eferences
determination of these zones could be made By

. 1. Lakshmi, S. V., & Reddy, Y. V. K. (2018). Identification of
followmg a coherent and clear method based on the use groundwater potential zones using GIS and remote sensing.

of geomatics and the definition of the paramethm International Journal of Pure and Applied Mathematics, 119(17),
. . 31953210.

contro! the recharge Qf the aqwfers: namely climate, 2. 2Murmu, P., Kumar, M.Lal, D., Sonker, 1., & Singh, S. K. (2019).

fracturmg, slope, soil type and |Ith0|Ogy. These Delineation of groundwater potential zones using geospatial
techniques and analytical hierarchy process in Dumka district,

parameters were extracted from Landsat TM and ETM Jharkhand, India. Groundwater for Sustainable Development, 9,

+ images and refined by fieldwork. The Digital Terrain 100239.

Model (DTM) was used to define the S|O[3E‘tbr. 3. Anbarasu S, Brindh&, Elango L (2019) Multinfluencing factor

method for delineation of groundwater potential zones using remote
sensing and GIS techniques in the western part of Perambalur district,
Southern India. Earth Sci Inf. https://doi.org/10.1007/s121%%
004268.
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Theoretical and kinetic study of the adsorption of the industrial Methyl Orange
MO dye on Typha latifolia: Treatment and recovery

Abdelhay El amril, Azeddine Lebkifi, Fatima Zahra bouhassan&ineb Wardighi, El Housseine Rifiand
Ahmed Lebkirt

L aboratory of Advanced Materials and Process Engineering, lbn Tofail University, Faculty of Sciences, PO Box. 138edi@)Morocco

Abstract Figure:

The current study included the use of a new natura!
biodegradable adsorbent based on filters of reed plisev %o = . &,
(Typha latifolia) for the removal of an anionic dye methy ' o
orange from aqueous solutions. The adsorbent has b #
used in rough (RB) and activatedAR) form. The carried
out Tests have proved a significant elimination capaci
during the first 20 minutes. The effects of variou
experimental parameters such as particle size, adsork
mass, pH, contact time, initial methyl orange concentratic
and tenperature were investigated. The experiment
results have shown that the adsorption of methyl orange ¢
on crude resin and modified resin reached respectively
72.61 and 93.23 % with pH =5 at room temperature. Thgferences
isothermal study is shown that the Freuctdl model 1. W. Wei, S. Kim, M-H. Song, J. K. Bediako, et . Yun, «
describes well the methyl orange adsorption through reed — caoXymetivl celllose fiber 2 a fast binding and blodegradable
vy metals », J. Taiwan Inst. Chem. Eng., vol. 57, p.
fibers. In addition, Theoretical studies were carried out 104 110, d®c. 2015, doi: 10.1016
using DFT simulations investigated the interactions 2. A.Zalaghi, F. Lamchouri, H. Toufik, et M. Merzouki, « Valorisation

. . des matériaux naturels poreux dans le traitement des Lixiviats de la
between the most reactive areas of the main component of décharge publique non contrélée de la ville de Taza (Valorizafion

Porous structured
TOCN-Fe,0, particies

e 8 TEMPO-Oxidized Cellulose
Nanofiber (TOCN)

the biosorbent, betwaethe most reactive groups of the natural porous materials in the treatment of leachate from the landfill
; e ; uncontrolled city of Taza) », p. 10, 2014.

main compo-nent of the Typha LatIfO|I?. b-losorbent, namely https:/doi.org/10.1007/S137620027296

the ceII.uIOS|c polymer, gnd the anionic dye_ OM. The N, Abidi et al.. ¢ Removal of

comparison of all experimental and theoretical results effluents by using Tunisias | ays as adsorbents.

confirmed the biOSOI’ptiOﬂ capacity of the studied biogarbe streaminginduced potential measurements », Comptes Rendus Chim.,
vol . 22, no 2 3, p. 113 1

for dye removal 10.1016/}.crci.2018.10.006.
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Characterization and application of corrosion of AMP 207 and AMPO4
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Abstract Figure:

In thiswork we have tried to make a comparative study
between two phosphatgoups with identical cations
AMPO4 and AMP207 (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

0
- -
(s e [
[4)

Phosphate
{Crthophasphate)

0 o
| |
(= P )—F—(

purpose of calculating the various electrochemical and o o
thermodynamic parameters, and for the infrared [F}D"’h:"‘q‘:t:]
. . rophes phid e
spectra of these compounds are interpreted using the
factorgroup analysis.
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Efficient hydrophobic membranes based on ionic liquids for water desalination
by direct contact membrane distillation processes
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Abstract Figure:

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 enhancestprocess.

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 N it

to DCMD. .

The effects of IL on nmmbrane permeability,

hydrophobicity, porosity, membrane morphology, DCMD

performance and salt rejection were studied. Recent Publications

The incorporation of IL at an optimal concentration allowed,. s saidi, F. Macedonio, F. Russo, C. Hannachi, B. Hamrouni, E. Drioli, A.
the flux of water vapor through the membrane to reach a Figoli, Preparation and characterization of hydrophobic PABIP) flat

value of 1.6 kg/rﬁs While the flux of WV through the sheet membranes using Tamisolve® Ns@vent for the treatment of

S s saline water by direct contact membrane distillation and membrane
support alone gave the value 7.4 kggwhich indicates an crystallization, ~ Sep.  Purif.  Technol 275  (2021).
increase of almost five times. The PBVP-TBAPKs https://doi.org/10.1016/j.seppur.2021.119144.
membrane demonstrated perfect stability for approximately g Naim, G.P. Sean, Z. Nasir, N.M. Mokhtar, N.A.S. Muhammad, Rece
five weeks. progress and challenges in hollow fiber membranes for wastewater
In this study, we were able to reveat tmechanism of den treatment and resource recovery, Membranes (Basel). 11 (2023) 1

WV diffusion through the membrane by calculating the — MtPs¥/doi.org/10-3390/membranes11110839.

energy par a‘mentd é) s th Ehe preseate 3. M. Kamaz, A. Sengupta, A. Gutierrez, Y.H. Chiao, R. Wickramasinghe,

. Surface mdification of PVYDF membranes for treating produced waters by
of IL, we were able to reduce the energy of 37.2 kJ/mOI to direct contact membrane distillation, Int. J. Environ. Res. Public Health.

19.72 kj/mol. 16 (2019). https://doi.org/10.3390/ijerph16050685.
Which makes this membrane composite a promising ;i | r. Rren, J. Shao, M. Adeel, Y. Tu, Z. Ma, Y. He, Effectoofic
canddate for DCMD application. liquid on the structure and desalination performance of RPDFE

electrospun membrane, J. Appl. Polym. Sci. 137 (2020)11.1
https://doi.org/10.1002/app.48467.

5. L.Zou, P. Gusnawan, G. Zhang, J. Yu, Novel Janus composite hollow fiber
membranebased diect contact membrane distillation (DCMD) process for
produced water desalination, J. Memb. Sci. 597 (2020) 117756.
https://doi.org/10.1016/j.memsci.2019.117756
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Slow Release Phosphate Fertilizer Coated by Phosphorylated Cellulose Gel
Nanoclay Reduces Phosphorus Leaching and Promotes Beans Growth
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SEHAQUI, M. EL ACHABY*
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Fi :
Abstract e
Sustainable management of phosphorus (P) is cruc
.. L. . -_— W ucTsP
for efficient plant nutrition and global food security W MieTS?
Polymer coating of highly solub.IeIP fertili.zers is al 7 g‘% :x:ﬁfﬁ;ﬁg’
effective technology that can limit the risks of P~ N, cTsP D R
leaching and/or runoff into water systemthus, e
increasing P bioavailability and reducing water PCG
pollution. In this context, a novel coated Triple Croastink

Superphosphate (TSP) fertilizer is developed using a
simple process and green materials based on extracted. . o.,ications
and phosphorylated cellulose, methyl hy(i‘@hw 1. Kassem I, Kassab Z., Khouloud M., Sehaqui H., Bouhfid, R.,
Ce||u|ose and montmori”onite C|ay_ Experimenta| Jacquemin J., Qaiss AEK., El Achaby M., Int. J. Biol. (2020), 162,
. 136 149

results showed a_n. Improved morphology.and hardness 2. Kassem |, Ablouh EH., El Bouchtaoui FZ., Kassab Z., Khouloud M.,
of phosphate fertilizer granules after coating as well as Sehaqui H., Ghalfi H., Alami J., El Achaby M., Int. J. Biol. (189 (2021)
a positive impact on the water retention capacity of the 1029104

. . . . . 3.  Kassem l., Ablouh EH., El Bouchtaoui FZ., Kassab Z., Hannache H.,
soil. P leaching in soil was moared for 80 days and Sehaqui H., El Achaby M., Prog. Org. Go4189 (2021) 10291042
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

Biography

lhsaneKASSEM, 29 years old, is currently a PhD student at Materials Science and Nanoengine
departmeni Mohammed VI Polytechnic UniversityBenguerir Morocco. She received in 2016 her
masterd6s degree in Functional Mmdlogiesi @aldisAyyddr «
University-MarrakechMorocco. She is currently working on the development of slow/ controlle
release fertilizers by coating technology using cellulbsesed biodegradable formulations.

E-mail: ihsane.kassem@um6p.ma

ICMES 2022 82



The Fifth International Conference onMaterials & Environmental Science ICMES-2022
Under the theme:fiHealth, Environment and Materials Research and Innovatiod
June 0912, 2022 Radisson Blu Resort Saidia BeagtBaidia, Morocco

Theoretical and experimental study of saccharin derivative as a corrosion
inhibitor for carbon steel in 1M HCI
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Abstract

Many researchers have become interestambrrosion 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 theent Publications

development of lowost, environmentally friendly 1. T. Douadi, H. Hamani, D. Daoud, M. Aloaimi, S. Chafaa, J. Taiw

Figure:

compounds [23]. Insti . Chem. Engi, 71, (2016) 38®4.
Recently, saccharin derivatives have been studied as 2. F.Bouhlal, N.Labjar, F. Abdoun, A. Mazkour, M. SergHfissi, M.
corrosion inhibitors, the addition of these molecules in El Mahi, E.M. Lotfi, S. El Hajjaji, Inter. J. Corro. 29, (2020), £2.
electrolytes affects the corrosion resistance of metals. In this 3. W. Belmaghraoui, A. Mazkour, H. Harhar, M. Harir, S. El Hajjaji, ,
context, Npropargyl saccharin (NPS) was synthesized and Anti-Corr Meth and Mater. 66 (2019) T2126.

her inhbition against corrosion on carbon steelina1 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 inhibitoconcentration 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 adsonpon 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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Effect of waste marble powder on the properties afoncrete
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Figure:

Abstract

Concrete, the most widely used construction mater
in the world, consumes a large volume of natur

resources. The growing concern for the preservation 4‘% |
2 |

Concrete specimens in water curing

the environment has led to the development of nej‘?,‘p
technologies for the valorisation of industrigy-b =~ ™ ="
products in the construction sector. The objective | =
this paper is to study the feasibility of using wast " | S omdmmii.
marble powder (WMP) as a partial replacement of sand
in concrete. A group of five concrete mixtures Wersecentpubncations
prepared with sand substitution level 988, 5%, 10%, _ _

1. Bourzik O, Akkouri N, Baba K, Nounah A (2022) Study of the effect
15% and 20%. Several tests were performed to of wood waste powder on the properties of concrete. Mater Today
evaluate workability, density, ultrasonic pulse velocity Proc. hitps://doi.org/10.1016/j.matpr.2022.02.518
and compressive strength. The test results show that
increasing the ratios of marble waste powder leads to
an increase in the compressivesgth 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 dam concrete.
Furthermore, the use of WMP is a viable source of raw
materials for the construction industry as well as an
ecofriendly solution for the disposal of WMP to

preserve natural aggregate reservoirs.

Compressive strength

i
Slump Test
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Electrochemical evaluation of novel benzoxazepinorgerivatives as corrosion
inhibitors for mild steel in 1 M HCL
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Abstract Figure:

In this potential research, based on potentiodynamic
polarization techniques and by electrochemical
impedance spectroscopy (EIS) techniques. We studi
the corrosion inhibition performance of two
benzoxazepinone derivatives for mild steel in 1M HC
solution, which is widely used in several industrial
proceses due to its distinctive characteristics. The X
results of electrochemical methods showed that theg,,,.qed steel surface
studied molecules are good corrosion inhibitors

between 81% and 90%. The thermodynamic L& X
parameters show that the molecules are chemically fﬂ\ J\
adsorbed on the stesurface following the Langmuir
isotherm. The immersed steel surface was identified by
SEM/EDS, FFIR, AFM spectroscopy and contact
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angl e (d) measur ement s. orrosive solutions af
. . . i . Quakki M., Galai M., Cherkaoui M., Journal of Molecular Liquids.

corrosion tests were identified by Uxs and ICP 345 (2022) 117815.

OES analysis. 2. Ouass A., Galai M., Ouakki M., Journal of Applied Electrochemistry.

51 (2021) 10091032.

3.  Quakki M., Galai M., Benzekri Z., Aribou Z., Eathihbii EL., Guo
L., Dahmani K., Nouneh K., Briche S., Boukhris S., Cherkaoui M.,
Journal of Molecular Liquids. 344 (2021) 117777.
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Characterization of OCPa, application on the corrosion of carbon steel in 3%
NaCl medium.
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Abstract Figure:

Corrosion of steel is one of the major problems that concern
industries when itcomes into contact with aggressive
environments. Therefore, the use of fioric and
biodegradable inorganic inhibitors is the primary solution. G
Synthetic biomaterials based on calcium phosphate, in
particular apatites, are the subject of a lots of studies
different fields. They are widely used in the medical field s |
for bone regeneration in orthopedics and dentistry, due to =T Toam
their composition that is close to the mineral part of the bone | —
tissue and their properties. They are also used in E-.-.-.- !
environment as calyst, water treatment and corrosion ot
inhibitor. =
In this context, our objective is to evaluate the inhibitory [
action of OCPa on steel in 3% NaCl medium in order to T T T T
reduce the damage caused by the corrosion. OCPa was £, i

synthesized by eprecipitation in wateethanol medium,

characterized by chemical analysis (CA), infrared

adsorption spectroscopy (FTIR);rdy diffraction (RDX) Recent Publications

and SEM/EDX. The efﬁCienCy of OCPa was then tested by 1. Ferraa, N., Ouakki, M., Cherkaoui, M., & Ziatni, M. B. Journal of-Bio
different electrochemical techniques: Electrochemical and TribeCorrosion, 8(1), (2022). 23.

impedance spectroscopy I§}, stationary polarization 2. May M., Journal of Sebha UniversifPure and Applied Sciences),
(PDP). The results obtained show that our inhibitor acts as 15(1), (2016), 12.

a mixed type inhibitor in NaCl 3% with an inhibitory 3. sahoo S. Nayak S., Sahoo D., et Mallik M., Materials Today:
efficiency around 92% at a concentration of 50 ppm. These Proceedings,18,(2019),264848 .

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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Reuseof the Marls-Limestone of Tazain Road Construction: an Experimental

Study on Taza Wind Farm
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Abstract Figure: Geological map of project siteProvince of Taza
To expand and maintain the Moroccan road networlk

millions of tonnes of aggregates from natural resources
extracted annually. This has a major impact on ti|# ©
environment and natural environments, nhamely,
disturbance or disappearance of thesystems of the rivers ||
in which the materials are taken, a reduction in natut||.
aggregate reserves and an extension of -afrequarries.
For this purpose, the recovery and reuse of the materials| |}
place by a specific treatment become more importa
However, Moroccan regulations exclude very plastic soi
with changing characteristics, which are generall|;
fragmentable and degradable materials.
The soils constituting the road accesses and the platforn =
the wind energy project of the city of Taza in Mato@re —r e
evolving marlslimestone. These materials are the subject B!

our research subject to see the possibility of their reuse. 1

first step of this research topic is the realization of a
characterisation of marlgnstone of Taza, in order to
identify the materials by physical, mineral and wnon
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 embankmentsd an
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,
marklimestone, clay content, soil plasticity index.

Biography

I am currently an engineer within the Public Laboratory of tests and sttidy Regional Technical
Center of FedMeknes. | am graduated from the national school of mineral industry Rabat a
geotechnical engineer and | am conducting my thesis withimtbkigent Systems, Georesources And
Renewable Energies laboratory. Indeed, my research is focused on the pingsicahical
characterization of makiémestone of Taza and their reuse in the field of civil engineering.

E-mail: mohammad.ettayeb@usmba.ac.ma / mohamed.ettayeb@gmail.com

ICMES 2022 87



The Fifth International Conference onMaterials & Environmental Science ICMES-2022
Under the theme:fiHealth, Environment and Materials Research and Innovatiod
June 0912, 2022 Radisson Blu Resort Saidia BeagtBaidia, Morocco

TechnicalEconomic Study OfSlope Stabilization Solutions In The Oriental
Rif Regioni Morocco
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Abstract However, it should be noted that this solution requires
After having established the risk maps of landslides in thaaintenance since the slope, although stable remains
eastern Rif of Morocco. Which were the subject of thexposed to erosion agents, which causes its frequent
article "Forecast risk maps of land movements in the eastaiteration, the recurring maintenance of which during its
rif-Morocco". Subsequently published in the ELSERVIERfespan is expensive.

platform, and which highligted large areas susceptible td-urthernore, this maintenance constitutes an obstacle for
suffer from ground instabilities that we recommended teaffic on the main roads and railways or even a temporary
avoid in the planning of land use, it turns out that in the casleutdown, the economic consequences of which on the
that it is inevitable to bypass these areas of risk of slidingo@ssenger and freight transport are exorbitant for the main
is necessary to provide adapted reinément solutions.  axes connecting the ports and lasgglomerations, hence
The purpose of this article is to establish a technicdhe need to invest initially in solutions more effective and
economic study of slop reinforcement solutions. The resulésting stabilization, especially bored piles.

of which will be used by the various stakeholders in the

study region to be chosen for each of the dominant soils if{""®"

the study area, the best technically adopted stabilization

solution and the least costly from an economic point of view. ...+ i blications

among a variety of solutions. 1. Kamal Belhadj, Omar Azzouz, Makkaoui Mohamed, Forecast risk
By analyzing the results of the cost estimates of the slope maps of land movements in thastern RilMorocco, Materials Today
stabilization solutions studied, it turns out tthiae least Proceedings (Volume 45, Part 8), 2021, 76827

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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Effect of long-term conservation tillage on the chemical and physical properties
of the soll in Moroccan Mediterranean areas (Case study of Zaer region)
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Abstract

region

Conservation agriculture (CA) is based on low to no soil
disturbance, with naill (NT), mulching and crop rotation

TI5W W 6°45W

6°30W

Figure: Location of the study site in Morocco and the Zaer

[1]. Compared to conventional agriculture (CT), C#

Situation map of the Merchouch experimental domain

practices contribute to mitigating the impact of climat?
change by reducing carbon emiss and conserving
natural resources [2]. Indeed, CA improves the chemic
physical, water and biochemical processes of soils [3].
increases the organic matter (SOC) content in the soil, sa
30-40% in terms of labour time, labour and fossil energ?
ard facilitates water infiltration and significantly reducing
runoff and erosion [4]. A longerm experiment comparing
NT with CT systems in a vertisol and on a cereal legun |
rotation. Physical and chemical properties were measul |
five replicates at five qehs (G5, 510, 1620, 2640, and Z|

40-60 cm). Generally, the tillage system changed tt* w
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physical and chemical properties of the soil, mainly in tt

surface layer. After thirteen years of experimentation at the

Merchouch site, the NT system showed a bulksitg BD
(p<0.05), gravimetric

Mo i Beteut Pudlicadogs

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 = 0.002%0.05) and total N (p value = 0.00 <0.05).
In contrast, no significant effect was observed on K20 at all
depths (pvalue = 0.8183 > 0.05). This finding is on
concordance with previous study occurred in the studied
region by Laghrour et al (2015) [5]. Owsults indicate that
NT improve the soil fertility (chemical and physical quality)
in this semiarid Mediterranean region.
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Climate change and siltation of the Mohamed V dam (Morocco): assessment
using GIS and remote sensingpols
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Figure:
Abstract g e

Water erosion remains one of the important problems to be ;
addressed in the management and planning of water basins in
Morocco. The Moulouyavatershed, 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 it
works represent the keystone of themya 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 whigfovides the
lower Moulouya perimeter and the city of Nador. In this research ; ﬁ N
we present a spatiemporal method using multidate satellite H 3 TR H
imagery and GIS tools, through the NDWI. This method allowed &5

to evaluate the monitoring of the evolution of theevaiesources — %
stored in the Mohammed V dam reservoir taking into account the ’ Logend
climate changes. It consists in carrying out a cartography on four N smn o | T
different years, in order to compare the evolution of siltation from
one year to another and to estimate the tityaof water retained

in the damreservoir. The application of this method, coupled with o
multi-date satellite images and a geographic information systénicent Publications

B Low 0301128

s0se00 w00 swdonn sotz0n 2000 10000

(GIS) has allowed to establish the mapping representing the risk 1. = REMI NI B., une nouvelle appro
of silting of the Mohamed V Dam. Thresults obtained show the barrages Larhyss Journal, ISSN 1-BBBO, n°31, Sept 2017, pp.-51
distribution of water reserves stored in the dam. These waters 81.

occupy more the upstream part of the dam than the rest of the 2. El Assaoui, N., Sadok, ACharafi, M., 2021. Analysis of a water
reservoir, and represent about 60% of the surface of the dam, and supply intake from a silted dam using tdiznensional horizontal
the rest on the downstream part isfillwith sediments deposited numerical modeling: Case of Mechraa Hammadi dam (Morocco).
in the form of silt. Mater. Today Proc. https://doi.org/10.1016/j.matpr.2021.03.337
3. Mammou, AB., Louati M.H., 207. Evolution temporelle de
| 6envasement des retenues de bar
201 210. https://doi.org/10.7202/015813ar Bouknana D., Hammouti
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Optimization of WWTP
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Abstract

Moroccan industry, like most industries around theldydoday

Figure: diagram of WWTP process

faces a water scarcity. Water is one of the basic utilities for 4
kinds of production, especially in the agiomd sector. Morocco,

a country of bioclimatic and ecological transition with fragilg
resources, is threatened with rapid degradaitiothe event of
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overexploitation of underground water reserves. Indeed, the
evolution of the water supply over the last decade already testifies
to the irregularity of the outlook and confirms climate failure.

Filtr

!

AFrom 1990 to 20G08@e;nhabiteetpery@aourifjces at
fell from 1200 to 950. In 2020 the water resources are only around

600m3 / inhabitant / year, at a time when the demand for water

Sludge
freatment

Sludge

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

mobilized. The country will drop to théhertage threshold for

500n?¥ / inhabitant / year around the year 2030. [l 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 45 law. It abouthe regulation of
water discharges by establishing a financing instrument based on
i the polluter payso principle.
forced, by this law, to install wastewater treatment plants for their

water discharges to the extent thatytimeet the standards defined

by Law 1095.

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 influerati 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 WWTR

Keywords: WWTP, Moroccan law, food industry, dairy

industry, optimization.
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Chronic obstructive pulmonary disease (COPD) and air pollution: the case of
Morocco
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Table. Selected studies of the association between air
pollution and COPD prevalence

Abstract
Study Location of Type of Objective Main results
i I i i H the study study
Chro_mc ObStrUCtl_V_e pulmonary _d|sease (_COPD)_ IS a C_hI’OI']IC Seposo et Philippines Cross To investigate the A statistically significant
respiratory condition characterized by irreversible airflow | ai2021 sectional  association association was found
H. : i i study between ambient between PM 2.5 and COPD
I|m|t_at|on developed becaL_Jse of S|gn|f|cgnt exposure to air quality and the (OR: 1.24, 95% G 1.07 to
particulate matter and noxious gases. It is a major healtt risk of developing 1.44)
problem with a considable health, economic and sanitary CoPD among
burden. Smoking is by far the most important risk factor for development
COPD. Recently, much attention has been focused on a authorty  rame
pollution as a risk factor for a wide range of cardiovascular = Manila. - —
. . . . : Huang et  Taiwan ross To assess the Exposure to ig
’?:‘nd resplratory d|§eases InCIUdmg COPD Ax_tenswe al 2019 sectional relationship concentrations of PM 2.5 wa
literature has confirmed the strong relationship between study begmggnPqu.s ?;i%npiﬂDcamly associated with
exposure to various air pollutants and the development o mokers o (OR, 1.29: 1C 1.01.1.65)
COPD. Indeed, strong evidence has shown a significan Doirenet  Great National To investigate the A statistically significant
I . . . . 12019 Britai hort iati iati found
association between air pollution, incidence and the @ ain stuy E_ﬁf\zzﬁn“’_”ambiem hetwesn the provalence of
prevalence of COPD. laddition, exposure to air pollutants ar Fgg"utlon and gf%fﬁzrir;? tgz:gggzrxéaﬂon
leads to worsening health outcomes in people with COPD particulate f,'o..utams_
Systemic  inflammation, increased frequency of 1 ;’5“{']/231 1(?1211622' o
. . . (1] B 02,
exacerbations and respiratory symptoms, decreases i 5pgm-3), P
various lung parameters, development of emphysema an 1 PM10(OR 1.08,95%
. . . . Cl 1.001.16, per 5 pg
cardiac lsions are all effects observed in COPD patients m-3) and
exposed to particulate or gaseous pollutants. In Morocco 1 NO2(OR 112, 95%
. . . N . Cl 1.10-1.14, per 10
studies evaluating air pollution as a risk factor for COPD are ug-m -3)
rare or norexistent. However, Morocco has undergone Brakema Central Asia Cross Comparing the Significantly higher
s . ’ . . et al sectional prevalence of prevalence in highland
significant economic and demograpichange, as has its | 2010 study COPD and its risk regions vs. lowland regions
climate, which favors the emission of several toxic {ﬁg;ﬁ; g be‘W::(;‘ (36.7% vs. 10.4%; p<0.001)
components to human health. Therefore, there is a need f¢ lowland resource
studies with long followup times, accurate and objective , . g 00T areas
. COPD: chronic obstructive pulmonary disease
measurements of exposure to air pollutants. We sought t( pw: particulate matter
NO2:nitrogen dioxide

review he epidemiological evidence on the effect of air
pollution on COPD with a focus on Morocco. Recent Publications
1. Vogelmeier CF., Criner GJ., Martinez FJ., Anzueto A., Barnes PJ., Bourbeau J, et al., Am J
Crit Med., 195(5) (2017)557 82.
2. lheanacho I., Zhang S., King D., Rizzo M., Ismali&., Int J Chron Obstruct Pulmon
Dis.,15(2020)439.
3. Croitoru, L., Sarraf M., J env Protec. 8(2017)108B9.
4. Cohen AJ., Brauer M., Burnett R., et al., lancet.389 (2017)-1903.
5. Park J., Kim HJ., Lee CH., Lee CH., Lee HW., Environ. Res., 194 (2021)110703

Respir Car e
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Comparative assessment of groundwater quality challenges confronting

Mediterranean coastal aquifers: A review
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Figure:
Abstract
Coastal aquifers play significant roles in securing watgply
needs for agricultural, domestic and industrial purposg = " \°"““9“‘“""’“"“""“"‘"“

-Land subsidence | -Change in natural recharge

However, groundwatedependent littoral regions, especially, | Tecoricusit Dociton
along the Mediterranean coast, are facing great challenges

terms of esuring a sustainable supply of potable water due to tl Gaastsi Raiiiors
combined impacts of anthropogenic activities, climatic hazar( | c.sa ewsion / -Backivali et

-Salinity surface water
-Shoreline retreat -Seepage

and geogenic factors resulting in groundwater qualitatiy | -Tica gfec
degradation associated with the inflow of saline water. In th

River and estuaries

context, qualat i v e appraisal of Human Activities i
. . . . -Saltwater intrusion
characteristics and comprehension of the main causes i & Gouswse escion “ncrase in ssopage
lMand reclamation -Decrease in groundwater resource
processes enhancing aquifer salinization are of major importar -~ sl o .

to prevent further worsening of its quality. Findings of foregoin|_

case studies performed three Mediterranean coastal aquifers

were reviewed and discussed herein. The Pleistocene aquifeReftent Publications

Gaza strip (Palestine), karstic aquifer of Bokkoya (Morocco) and 1. Ayed B., Jmal I, Sahal, S. et al., Arab J Geosci 11, 609 (2018).

the Mio-Plio-Quaternary aquifer of Djeffara of Medenine 2. Bouaissa M., Ghalit M., Taupin, J.D. et al., Arab J Geosci 14, 242

(Tunisia) were selected since thegre facing increasing (2021).
deterioration associated with the impact of groundwater-over 3. Abu Al Naeem M.F., Yusoff I., Ng T.F., Maity J.P., Alias Y. et al., J.
exploitation and arid/senrarid environment. The present review African Eath Sci., 156 (2019), pp. 783.

attempts to provide an insight and compare the various tools,
employed in each study, enabling the assessnuénthe
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 anal:psdpbosplate and itheir (
corrosion protection efficiency
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Abstract Figure:

Phosphate compounds offer a considerable
number of structures which can give a very
interesting properties due to their industrial
applications for example in the inhibition of
corrosion area. In the current work the two
materials,M6 6 M and M6 M®®7 (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 tHE207*]

ion with different conformations is determined (b) Staggered Conformation of the P207 Group
based o the infrared and DRX data. A

comparison between these two materials in

corrosion protection of steel efficiency showed the

efficacy ofM& M7 in HCI (1M) medium, the

higher values of efficacy are obtained with*1a

at 298 K.
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Valorization of treated vegetable waters for the cultivation of a vegetable plant
(eggplant) in two types of soil
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Abstract The phenomenon observed can be explained by the high

concentratiorof salts in the most concentrated vegetable

The current study aims to investigate the valuation of raw aWaters as well as the presence of phenolic compounds, the

diluted margins from Moroccan lakes olive industries %tarmful effects of which on plants were studied in raw

various concentrations (0, 25, 50, 75, and 100 percent)\/%aetable waters

well as vegetable water treated by two prototypes of tltl%rthermore, spectroscopic analysis (SBS) of the
treatment. The first prototype relied solely on IagoonmgIements Cu, Fe, Mn, Zmd Pb revealed that irrigation of
aer_oblc/adsorpnon N _ theresence of.act_|vated Car,bonthese plants with vegetable waters treated according to the
while the second relied on a combination of aCt'Vateﬁjrototypes considered and vegetable waters diluted at

carbon and lime. Following this assessment, atoxicologiqﬂherem concentrations reduced the bioaccumulation of
study was carried out on the eggplant study plant, Wh'ﬁhese metallic elements in the various organs of the
was grown on two different types of soil from the Loogk

Ksar El Kebir and GharBidi 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 wellths yield in terms of fruit

production. In comparison to the witness, this demonstrates

that these margins are richer in fertilizing elements such§gywords:  Vegetable  water  valorization,
nitrogen, potassium, and phosphorus than th@grobic/adsorption lagooning, toxicological
physicochemical properties based on the type of soil usga/_estigation,. eggplant, soil, fertilizing elements,
These findings also revealed that raw and moRioaccumulation.

concentrated vegetable waters (greater than 50%

concentration) cause plant asphyxiation and the alteration

of a large number of leaves.

eggplant plant.
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Leachate and biogas flow rate assessment at the level of Oum Azza landfill in
Rabat city, Morocco

R. Bouyakhsasy S. Bouaouda A. Taleld, S. Souali

!Laboratory of Process and Environment Engineering Faculty of Sciences and Techniques of Mohammedia, Hassan |l UnieeatitiarodeC
Mohammedia, Morocco

Figure 1. Leachate storage basins at the Oum Azza landfill

Abstract

Landfilling is the most used treatment technique for was
in developing countries due to its low cost, but it leads tc
significant production of leachate and biogas, highl
polluted effluents that can affect surface wate.
groundwater, soil, air and han health. This work aims to #
assess the quantities of leachate and biogas produced a&
Oum Azza landfill in Rabat city, Morocco. e
We used the Water Balance Method, the Ouled Berf§
landfill ratio, the World Bank ratio, and 3 mathematicas ==
formulas to assss the volumes of leachate produced at tEES
Oum Azza landfill.

The water balance method gave that on average,
production of leachate is 490,9Z/chfor the studied years. G4
For the ratio method of the Ouled Berjal landfill, it gave
473.45 n¥d which isclose the reality.

However, for the same years, 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%al, 2.70 n¥d, and 0.66 rfid
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 methgm®duction is
observed around the date of closure of the landfill with
values of 80228082.2 ityear, 45899429.4 flyear,
42582896.7 rifyear respectively for the three methods.
These estimations are very essential for the sizing of the
landfills, of the teatment plant, and the valorization unit.
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Corrosion inhibition of mild steel in 1M HCI solution by Quinazoline derivatives

A. HMADA 1, N. DKHIRECHE!, R. SAYED, Z. BENZEKRF, M. GALAI', R. A. BELKHEMIMA?, A,
HABSAOUL}, S. BOUKHRIS, M. EBN TOUHAMI!
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Abstract Figure:

Corrosion is a universal problem that causes mass
economic and safety damage in developed and develop
countries. In addition to economic and safety losses, stee w\¢sl°°‘
an iron alloy used in metal construction, foundatio
reinforcement and water transgaifon. A large amount of

metals degrade by corrosion, in acidic environment. The

of organic inhibitors is one of the most efficient and €os

effective methods to combat corrosion of metal parts |y yq
aggressive environments. Most of the inhibitors usdtie + Y ')
industry are organic compounds mainly composed "y
nitrogen, oxygen and sulfur atoms. Inhibitors containin®y®y®%y% o
double or triple bonds of the aromatic chain play &, 0.9, ,
. . " . . v
important role in facilitating the adsorption of thesi + s o o R,
compounds. This potential work peggs new organic ’ Protected mild steel surface : ‘r‘? NA
molecules as a corrosion inhibitor for mild steel in HCI

solution (1.0 M). The inhibition effect of these molecules

on the corrosion of mild steel in 1 M HCL solution was, Publicati
studied by potentiodynamic polarization, electrochemicalecent ublications
impedance [Bectroscopy (E|S) and electrochemical Y 0.0. Akinyemi, C.N. Nwaokocha, A.O. Adesanya, (2012)i%PB.
frequency modulation (EFM), surface analysis of steel after 2. Z.Zhang, H.Ba, Z. Wu, Y. Zhu, (2019) 28B8.

corrosion tests was identified by scanning electron 3. R. Touir, N. Dkhireche, M. EbnTouhami, (2009) 9228.
spectroscopy (SEM), energy dispersive spectroscopy (EDS)

and atomic force microscopy (AFM). The experinant

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 orgaaimolecules.

Corrosive medium (IMHC) &
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Physicochemical, chemical and biological characterization of treated
wastewater from the city of Oujda (eastern Morocco) and possibility of reuse in
irrigation
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Figure

Abstract

The wastewater treatment system by aerated lagoon
great simplicity, when the necessary land is available, &=
establishment of The wastewater treatment system
aerated lagoon has great simplicity, when the necessary |
is available, the establishmisof a set of stabilization basing
has many advantages, compared to a conventional stat
the biological process treatment by aerated lagoons depe&&**==
essentially on several climatic factors, and the no control
these treatment factors and their vaoias over time makes
the quality of treatment variable depending on the seas
This is observed at the wastewater treatment plant (WW
of the city of Oujda, object of our study, the objective q
which is to verify the treatment performance from t
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 physidoemical,
bacteriological and parasitological characteristics of the
treated wastewater, throughout theeatment 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
respetively 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 SM344,.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 3.271@Gt the beginning of the
treatment step and 4.434 the final treatment step.

Keywords: Wastewagr treatment, Aerated lagoon, Reuse.
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Experimental study on Quinazoline derivatives as corrosion inhibitors for mild
steel in hydrochloric acid medium
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Abstract Figure:

Mild steel has been widely used in maimglustrial
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 ambrrosion methods.
The corrosion inhibition performance of the three
organic compounds derived from quinazoline, namely :
Q-Cl, @-NO2 and Q N(CH)>, for mild steel in 1.0 M = F
HCI solution were investigated by different analysis “r

+ Eaparimanoi des

namely potentiodynamic polarization, electrochemical ~ _ 't —Frirg s
impedance spectroscopy (EIS), scanning electron & |
microscopy (SEM) in order to have a precise indication ™ *
of the reactivity. Tl data obtained from the EIS
studies were analyzed by fitting the inhibition process T 10 mh

T8N M

using an appropriate equivalent circuit model.
The results of the electrochemical methods showsd L
ecent Publications

that the studied molecules conferred high resistance. 1. . B. obot, N. 0. ObEgbedi. Materials Chemistry and Physics. 122,

. . . 2010, 325328
Thermodynamlc and kinetic parameters were 2. Lukman O. Olasunkanmi, Mwadham M. Kabanda, Eno E. Ebenso.

calculated and discussed. The adsorption of the Physica E: Lowdimensional Systems amdhnostructures. 76, 2016,
: 109126

inhibitor molecules on the mild steel surface was found 3. Mohamed Rbaa, Nordine Errahmany, Younes El Kacimi, Mouhsine
. . . Galai, Mohamed El Faydy, Younes Lakhrissi, Mohamed Ebn Touhami
to be chemisorption. The adsorption of the tested and Brahim Lakhrissi, Anal. Bioanal. Electrochem., 10(10), 2018,

; H H ; ; 13281354
qumaZO“ne derivatives on the mild steel surface 4. M. Ouakki, M. Galai,M. Rbaa, A.S. Abousalem, B. Lakhrissi, E.H.

follows the Langmuir adsor'm‘n model. Rifi, M. Cherkaoui, Heliyon 5, 2019, e02759.
5.  Weiwei Zhang, Rui Ma, Huanhuan Liu, Yu Liu, Shuai Li, Lin Niu
,Electrochemical and surface analysis studies dfjumolin-2-
yhquinazolin4(#H)-o n e as corrosion inhib
hydrochloric acid, S0167322(16)31604L.

b
o]
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Evaluation of the impact of land use and irrigation systems on the soil nitrogen
transfer: case of five pilot farms in the Triffa plain (Berkane, Eastern Morocco)
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Figure
Abstract

In most irrigated areas, excessive water and nitrogen fertilizer
inputs for crops are suspected in diffuse agriculturdupoh of
groundwater. This pollution is often amplified by the short time
to transfer watesoluble molecules in vadose zone, and soil
organic nitrogen abundance (litter and organic amendments).
Thus, the levels of the nitric groundwater pollution of hekins
are beginning to become increasingly critical. In these soils,
nitrates leached at a speed equal to that of water. They can b
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 (Berkaneastern
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 (weedl$) Recent Publications
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 (inteow, under dripperand under tree),
then analyzed to assess spatial and seasonal variation (winter and
summer) of total soil nitrogen, soil organic nitrogen, nitrate and 3 Arabi Mourad , Sbaa Mohamed , Vanclooster Mamik arrBous
ammonium concentrations and their transfer into the soil profiles. Ahmed. Journal of Ecological Engineering. Volume 21, Issue 6, 2020,
) L o 94i 101.
Results showed that, independentlyirafation type, soil nitrate
concentrations increase in depth under intev weeded sites. 4. Maryam Slamini, Mohamed Sbaa, Mourad Arabi, Ahmed Darmous,
However, independently of irrigation type, weed management and Driss Bouknana. Ecol. Eng. Environ. Technol. 2022; 1tT54
during the wet season, soil ammonium concentration increases in
depth. These results confirm thegartance of the plant cover to
protect soil, prevent the groundwater from nitric pollution, and
suspect poor management of weed in this issue.

Driss Bouknana, Shehdeh Jodeh, Mohamed Sbaa, Belkheir
Hammouti, Mourad Arabi, Ahmed Darmous, Maryam Slamini &

Khadija Haboubi . Environmental Monitoring and Assessment. 191,
Article number: 405 (2019).
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Corrosion Behavior of Different Types of Brass at Different Temperatures In
Neutral Medium
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Figure

Abstract 5

The corrosion behavior of three copjz@mnc alloys in . i
contact with drinking water at dérent temperatures . - 3
has been studied. The experimental results of tr .
exposure tests that were made revealed that the allc

reacted differently under the same experimente

conditions. In order to study the effects of temperatur
on the degradation of CoppZinc alloys from 05°C
and up to 45°C with jumps of 05°C, an integral stud)
of electrochemical analyzes was made. Zr (Koom?)
The alloys were characterized byrXy diffraction. 1:
The results show that the corrosion potential has | ]
higher values for leaftee brass CuzZn20Si3
compared to simple brass Cu60Zn40 and -lectul
brass CuZn36Pb2As. These electrochemicals
polarization tests also showed that the CuzZn36Pb2As
alloy tends to resist very low temperatures in a -oz]
remarkable way. 047
The degradation was approved by incregsthe — ' b—or—
temperature for all three samples, further decreasing ' 000 () '
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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Use of quality and organic pollution indices in the assessment of the physical
chemical quality of surface waters in oued khoumane (city of moulay idriss
zerhoun-morocco)
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Abstract Figure Location of sampling stations
In Morocco, as in many other countries in the world, e
superficial waters are threatened by multiple g I\ e *

A\ Ute Romawme I

problems, mainly the strong anthropogenic pressure¢-. -, &
caused by agricultural activities also imglustrial as
well as domestic activities.

The pollution of superficial waters is a major problenr
which influences the supply of groundwater it affects

de Volubilis
\ ¢ Fertassa

K

| Yo 9r0 P

also the conservation of biodiversity. ” SN A ey \
Thus, this study aims to evaluate the quality and th = N ” '%,;\ |
H i v Nl
state of he organic pollution of waters of the - P U o

Khoumane river(oued khoumane), hence, thi
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 xsistations along the
Khoumane river from upstream to downstream.

The results acquired in this study showed that waters

of the khoumaneiver 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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Photocatalytic decomposition of Methylene blue dye using sargraphite
composite under visible light irradiation
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YACOUBI®, Brahim CHAFIK EL IDRISS}
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Abstract The effects of different experimental parameters on the

The growth of the industrial sector, combined with th@dsorption capacity and degradation of methylene blue
massive degradation of natural water sources, is reduc(M) dye were investigated, such as pH, photocatalyst
the availability of drinking water and causing numerou&®ight, and contact timeFurthermore, the MB
risks to human and animal health. The textile industr??ncentratlon, time irradiation, and temperature were
leather tanning, dyes, and pheceuticals, among others fixed for all experiment tests: 10mg/L, 60 min, and 20
generate a large amount of effluent that is dischargéd’C, respectively. The optimized conditions for best
directly into the environment, posing a serious humdafisorption were determined as follows: pH = 9,
health problem. The removal of these pollutants presentBhptocatalyst mass = 2.4/Igfor graphite sand
serious challenge for researchers, who must employ @Hmnposite, and pH = 12, photocatalyst mass = 0.2 g/l.
efficient, costeffective, and ecdriendly process. According to the results, the sagtaphite composite
Photocatalysis appears to be the best solution for purifyifigowed the best photocatalytic performance with a
polluted water. The present work aims to synthesize a nkginoval efficiency of 87.12% degradation of
composite based on sand and natural sugar with a simpthylene blue (MB) dye comparéd graphite and
method for photocatalysis applicati. The obtained sand with a rate of 70.52% and 38.13%, respectively.
photocatalysts were characterized by different techniqud&iese results indicate that the combination of sand and
including X-ray diffraction (XRD), scanning electrondraphite particles enhanced the photocatalytic
microscopy (SEM), Fourier transform infrared (FTIR), an@erformance and adsorption capacity of the composite.
Ultra-violet  Visible (UV-Vis). The photocatalytic According to this, the synthieed sanegraphite
performances of theynthesized samples were studied fdphotocatalyst can be used as an alternative material for
the degradation of methylene blue (MB) dye as a modl@ﬁ Qegradation of dye wastewater under visible light
pollutant under visible light irradiation. Natural sand, th&radiation.

prepared graphite, and sagdhphite composite samples

were used as photocatalysts for the degradatibn o

methylene blue (MB) dye in aqueous solution.
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Corrosion hindrance effectiveness of pyrazoles being environmentalgafe
organic inhibitors: Thermodynamical, electrochemical and surface studies
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Fig. Pyrazole Molecule

Abstract

Besides Corrosion inhibition efficiency, the environmer
and its safety are among the essential factors to care al
during fighting against corrosion phenomenon. In fac
effective and environmentally friendly inhibitors appeare
to be mutually exclusivelherefore, organic compounds ar: :
the best choice, which their efficiency is decided by tt k «
presence of aromatics and heteroatoms and multiple bo N
in their molecules. Given what has been said, we he \

spotlighted pyrazoles as environment friends torfgout

how are their efficiency as corrosion inhibitors and this w.

our Piece of work. N
In spite of the Big part of researches were worked

pyrazoles but no one has the opportunity to discover (ZB¢ H
and (ZBe3)o6s abilitiekmkourn | d
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 preparégent Publications

organic compounds manifest high efincy as corrosion 1. de Damborenea, J., Conde, A., Arenas, M.A., 2014. Elsevier, pp. 84
inhibitors for dissolution prevention of Mild steel in HCI 11s.

solution 1M through augmenting concentration, to far 2. Paul, P.K, Yadav, M., Obot, I.B., 2020. J. Mol. Lig. 314, 113513.
exceed 90 % for both ZBe2 and ZBe3. Investigations show 3. Zzarrok, H., Oudda, H., El Midaoui, A., Zarrouk, A., Hammouti, B.,

up that the adsorption mechanism takes p|ace and by Ebn Touhami, M., Attayibat, A., Radi, S., Touzani, R., 2012. Res.
different typesto fix the inhibitors molecules on the MS Chem. Intermed. 38, 2052063.

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 mixetype. The formationof

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 acuaksing acoustic emission
technique
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BOULIF?, N SEMLAL
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Figure: Evolution of corrosion potential and acoustic

Abstract activity of the stainless steelpolluted phosphoric acid with
While wet process production of phosphoric acid, thg'd Withoutabrasion.

presence of solid and chemical impurities |l eads to
wear through corrosien abrasion phenomenon. The  150f ey 018
interactions of corrosion and abrasion when acting 100 b sion

simultaneously are complicated interpret and quantify. 50 I

They can generate a synergistic effect on the material Ioss 0

and the degradation of the materials. 50

Stainless steels are widely used in the phosphoric acxd 100
industry, because of their good properties. Thef- 150
spontaneously formed oxidi#m on the surface, present a £
barrier protective layer, this layer has an |mportanﬁ 250
mechanical and electrochemical resistance. This study s
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, th
electrochemical impedance spescopy, then a surface
characterization based on MEBDX are applied. 1. Ferrer, F., Idrissi, H., Mazille, H., Fleischmann, P., & Labeeuw, P.
. . . . Wear, 231(1), (1999) 16815.
The experimental results confirm that the phosphoric acid
and the solid particles' jet impingement enhances the total 2. M. Maher, I. IraolaArregui, H. Ben Youcef, B. Rhouta, V. Trabadelo,
. . . Mater. Today Proc. (21).

wear of stainless steel. The correlation between corrosion o _ )
potental and acoustic emission demonstrates that the 3 \F"JE';Z;‘SZSS;‘(;‘ICthe’rM'T,\'Agfe';"'ggf'b'\gl'l's' Lf;fr(‘;‘;l%fg;m“'”'
acoustic emission technique is useful for quantifying and N =0 =nery o '

- . . . Ter . Guenbour A, Faucheu J, Ben Bachir A, et al. Br Corros J 23: (1988)
predicting the damage in corrostabrasion conditions. 234238,
The electrochemical impedance spectroscopy proves that
the corrosion resistance is lower withe 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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Implementation of an Environmental Management System in a Company that
specializes in wood and aluminum carpentry in Eastern Morocco in the city of
Oujda
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Abstract

The present work concerns the implementation of an
environmental management system in a company that

Figure:

The determination of
Identification of aspects pertaining to.

specializes in wood and aluminum carpentry in Eastern Environmental S e
. ) . . . ) Impact factors have a significant
Morocco in the city of Oujda. The implementation of this T
system was based on the ISO 140012 standard Environmental The determination
. assessmentofthe of cnch ldentified
(environmental management). Therefore, the chosen identificd aspects aspect
approach was the PDCA approach: plan, do, check, act. The Estabiisning
. . . . . Settin achievable and
implementation of action plans established from the analysis En;-;;::t-_-gnta- e idaontne o
ves environmental
of the environmental aspects of the company's activities i
allowed for the dcrease of environmental hazards within the — e s e

» to be carried out and
Action plan the resources to be
mobilized

company, such as fire risks well as the decreaseenergy
consumption such as electricity consumption, which

The elimination or

decreased by 8% in three months. In addition, the realization s St
e
of action plans led t@ more effitent waste management, in
particular by waste sorting and threrease of recycling of Performance SRR
ewvaluation and determine and

improvement implement
corrective actions

woodand 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

M. BAHOUQ?, H. BAHOUQ*®, A. DOUIRA!
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’Hospital of specialties Tangiers, Morocco.

SLaboratory of Genetics and Biometry, Faculty of Sciences, University Ibn Tofail, Kenitra, Morocco.

Abstract
This study was conducted under greenhouse conditions

to determine the effects of salinity on strawberry plants . . - . ications

and the effects and their tolerance to water deficiency |

after their inoculation with a composite arbuscular

mycorrhizal inoculum. Thredevel of salinity were 2.

used and the parameters measured were:

mycorrhization status, roots diameter, roots length, 4:

salinity index, visual score and the relative water
content. The results showed that the salinity affects
negatively plants growth and fruigy. 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. Fothe 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.

Baum, C.W., ElTohamy, W., Gruda, N., Scientia Horticulurae, 187
(2015), 131141.

Sinclair, G., Dalpé, Y., Charest, C., and Khanizadeh, S., Agric. and
food Scie, 23 (2) (2014)58.

Bahoug, M., Douira, A., Anl. Rsch. & Rvw. in Bgy, 29, (2018).1

Selvakumar G., Kim K., Hu S., Sa T., In: Ahmad P., Wani M. (eds).
Springer, New York, NY (2014).
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Adsorption of methylene violet dye from aqueous solution onto Moroccan
zeolite
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Abstract

Many industries such d&extile and printing use dyes

and pigments and thus produce highly colored waste

eﬁlqents. Disposal of these wastes into waters Causes . . o, piications
environmental problems. Various methods for dye an . .

. . ] . . Bertolini, T. C. R., Izidoro, J. C., Magdalena, C. P., &Fungaro, D. A.
color removal, such as aerobic and anaerobic microbial (2013). Adsorption of crystal violet dye from aqueous solution onto
degradation, Coagulation and chemical oxidation, zeolites from coal fly and bottom asheBrbital: The Electronic
membrane separation process, electrochemical, ~ Joumalof Chemistry, 5(3). 17891.
filtration, softening and reverse osmosis have been 2 Egﬂﬁﬂ o1 G Ve D VIl \’\;9“(3;’;2; lihgi%uyggbiﬁbrlj;'
proposed from time to time. However, all of the adsorpti’on.méchall’nisms of cationic and anionic d;/es atoped '
methods suffered from one or another limitation and porous _carbons produced_ from zeoliti_midazolate framework.
none of the pl’OCESSdSSCI’ibEd above were successful International Journal of Environmental Science and Technoleg?, 1
in removing color from waste water completely. > S0 ot oo oyt vle e bytna Pype.
Adsorption is the simplest process for dye removal. zeolite/carbon composite obtained from in situ conversion of coal
Among the adsorbents there is natural zeolite, this gasification fine slag. Microporous and Mesoporous Materials, 312,
material will be used as a lewost adsorbent, an Lioraz
abundant resource, apdesent 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
phenomenomvill be presented and discussed.
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Experimental and theoretical investigations of marine yeasts adhesion and its
impact on the physicechemical properties of seammersed AISI 304 and 316
stainless steels.

Douédae Ouyahial, KawtarFikriBenbrahim, Ibnsouda Koraichi Sa&d
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Ab Figure: Electro micrographs ofCandida tropicalis BR
stract adhered onto 304 stainless steel, visualized by ESEM.

Biofilms can affect different environments including the marine
one leading to serious damages. Furthermore, the biofilm a §
multistage process that begins by microbial adhesion which s
affeded by many physicehemical properties. Therefore, the
understanding of interactions between marine microorganisig
and sedmmersed materials is mandatory before looking fo
methods to palliate the biofilm. Thus, in this study, w
investigated in one harttie adhesion potential of marine yeast
isolated from seawater in the port of Chmaéla, Morocco, to s¢
immersed 304 and 316 stainless steels using thermodyna
approach and the Environmental Scanning Electron Microsco
(ESEM) and in the other hand, tledéfect of adhesion of the
combination of the isolated strains on physicochemic
characteristics of stainless steel surfaces. The molec
identification indicated that the strains weZandida tropicalis
BR and Candida tropicalisH195A. The obtained results also
showed that both yeast cells have a hydrophilic character
@Gi wi = 2 SforTandidadropialiB R and wi t |
27.71mJ mt for Candida tropicalisH195A, strong electron
d o n at’) amdgwedkly electron acced n*}y Fof substrates
surfaces, we found that both seamersed stainless steel types 1. Brostow W., Gongalez V., Perez J.M., Shipley S.C. J Adhes Sci

References

were hydrophilic and present strong electctmmor character{ Technol. 34 (2019)1163171.

=49 mJ m?or 304 andoi = 5 5 .'6far 316)andweak 2. BarkaiH., El abed S., Sadiki M., Iraqui H.M., Ibnsouda K.S. J Adhes.
electronracceptor charactes{ = 5.4 mdn' Zor 304 anch+ = 8.3 92 (2016) 344348.

mJ m 2for 316). The theoretical prediction showed that both 3. chen X., Weibel J.A., Garimella S.V. Adv Mater Interf. 2 (2015)
tested straing;. tropicalis BR and C. tropicalis H195éxhibited 1400480.

positive values off3™" vis-a-vis the two sedmmersed stainless 4 chiaChing L., ChurHung L., TsungChieh C., Shieh J., Héfo L.
steel types which indicates awbrable adhesion while the ESEM Adv Mater Interfaces. 2(7) (2015) 1500030.

electromicrographs show that both strains were able to adhereto 5. .. H.. Sadiki M., El Abed S., Moustakhim M., Iraqui H.M.,
both stainless steels surfaces. Furthermore, the results revealed  |y,s0uda K.S. J Mater Environ. 6 (2015) 7755.

that the physice&ehemical properties of the seamersed 304 and

316 stainlessteels surfees changed significantly following the

adhesion of yeasts.
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Study of the influence of microalgae in wastewatetreatment

M AMANSOUR !, S ZYADE?

Laboratory of Engineering, Processes and Environment (LEPE), High School of Technology, University Hassan Il of Casaiyizoum, M

Abstract

, - At the end of this study, we found that the rate of
Wastewater treatment is one of the neximironmental L : o
concerns in the world. This water loaded WitﬁUSpendEd solids is reduced in a significant way,

. . . . the microalgae have shown themselves to be
biodegradable organic matter, inorganic and orga

ni
. : ) . e?fective in the elimination of nitrogen and
chemicals, toxic substances, and pathogenic micro

organisms, makes it difficult to choose the treatmeR?osphorus because of t.helr ‘f’lb'“ty to absorb
. . . nutrients and convert them into biomass. COD and
process. The choices of economical arfteative

BODS5 are reduced by up to 80%, in accordance
processes are the concern of many researchers. The u%e , ,
th the requirements of the standards in force.

of natural treatment methods has proven its

effectiveness in the treatment of industrial Wastewaté:/}/.e observed that the pH value went from a value

In this context, our study focused on the evaluation 8 5 to a value between 7 and 8.

. . The results obtained are vergusificant and show
the performance of microalgae inethlireatment of
: . . that the natural technology of water treatment by
wastewater from oil refineries. We monitored the

: . . , naicroalgae Is very effective and it is also part of
following physicochemical parameters: Suspende ) ,
. . . the processes of green chemistry for sustainable
solids (SS), conductivity, pH, Chemical Oxygen | )
Demand (COD), Biochemical Oxygen Demand (BODCJeVe opment.

and phosphorus and nitrogen content.
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Evaluation of water equivalent ratio for 3 dosimetric materials at carbon ion

energies ranging 106800 MeV/nucleon using Fluka Monte Carlo code
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Figur
Abstract igure
Persuing the repeated use of the studied materials == |
dosimetric practices in the domain of hadrontherag :: 5 /ﬂ
ca [ e e

came up to calculate the water equivalent ratio of or
three dosimetric materials (polyethylene (PE
polymethyl methacrylate (PMMA) and léa Then, we
made the -
remark that the closest and farthest WER values i
0.982 and 0.510 respectively, were obtained for
the PMMA and the lead. The calculated WER value
were compared with the values from MCNPX codkt
and those from the previous analyticaéthods (NM,
BK, BB,

EBB). Good agreement was obtained between tﬁe L Viou M. Dekhissi H.Derkaodi 3. E.. Didl A & Anouch. A
results of the MC codes and the previous analytical . (2”(;);6). A co(:np:r?slzan .t;a:gdac?:lt,he-cai;:ulalltilén gf somem;;(c:irém doses
methods. The largest discrepancy of 7.6% and 1.37% in addition to the secondary neutron fluence using the FLUKA Monte

PMMA

ecent Publications

were observed between the two MC codes for Carlo code. International journal of nuclear energy science and
technology, 14(4)302309.

PMMA at 100 MeV/n, and between Fluka arftet 2. Mohammed, Y., Hassane, D., Eddine, D. J., Abdessamad, D., & Adil

analytlc_al method (BB) for Lea_d at 291.67 MeV/n, A. (2022). Irhpayct of usiné an’ axial m:agneti‘c field of 1.5 T in l:arbon,

respectively. Among the materials, PMMA showed the ion therapy for the diagnosis of head cancers. In E3S Web of

closest average WER of 0.982 for carbon ion Conferences (Vol. 336, p. 00017). EDP Sciences.

i 3. Aknouch, A., EfOuardi, Y., Hamroud, L., Sebihi, R., Mouhib, M.,

energy ranging 100 to 300 MeV/n. Yjjou, M., ... & Choukri, A. (2021). A Monte Carlo study to investigate
the feasibility to use the Moroccan panoramic irradiator in sterile
insect technique programs. Radiation and EnvirarteiéBiophysics,
60(4), 673679.
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Analysis of the fluoride levels of well water consumed by the moroccan
population in different rural areas
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Figure: Minimum - Average- Maximum fluoride (mg / |
Abstract cogcentration by region ’ ot
Fluoride plays an essential role in preventing cavities
when consumed in small amounts. Howeve
continuous excessive fluoride ingestion could cau
significant adverse health effects in humans, rangii ¢ s
from mild dental fluorosis to debilitating skeleta Masimum cancentration
fluorosis, depending on the level and period «
exposure to fluorides. In rural areas, the source
fluoride in well water could be due to natural
industrial, or anthropogenic contamination. Th
purposeof our work was to assess the degree I I
contamination of groundwater by fluorides from & = o i = - - =i
different regions in Morocco located in agricultura 50 © TR e SRR dsmes S
campaigns, where the only source of consumable we FoUAEM ey
is well water. A total of 40 well water samples wer
collectedfrom 7 rural Moroccan areas. Fluoride level
analyses were performed using a fluorsgecific ion  rocent Publications
eleptrOde (H'|4110)' The qu_oride level_s found in the . Essebbabhi I., Ouazzani C., Moustaghfir A;Ramly A., El Baroudi
various well waters of the different regions range from Y and Balouch L., IntJ. Environ. Sci. Dev., (Accepted in 2021 for
0.2 mg/l to 6.58 mg/l. Five wells have levelsat publication in 2022).
exceed the recommended adult Standards’ while 282 E Barqudi Y., Ouazzani C., Ramly A., Moustaghfir A., Essebbahi
wells have levels above the recommended standards " P2™ A Baloueh L, Eco. Env. And cons. 27 (2021139
for children. These results help warn the public about F;Sf‘;?;“‘c:;;eg“a;g;g ' fél"(:;'.o ustagir A Dami A. Et Balduch
the risk of developing dental fluorosis and encourage ST '
them to change the sources of water consiamgitom
the well waters with high fluoride content.

m Meram um concentr ation

i mgfl
-

Sidi Simane
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Nitrite levels in well water from different rural areas in Morocco

Y. El Baroudi?!, C. Ouazzanj A. Er-ramly?, A. Moustaghfif, |. Essebbahj A. Dami and L. Balouch

L aboratory of Biochemistry and Molecular Biology, Faculty of Medicine and Pharmacy, Mohammed V University in Rabat, Morocco
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Figure: Min - Average- Max nitrite concentrations by

Abstract region in mg/l

Nitrites are an intermediate product involved in the

oxidation and reduction reactions of the nitrogsitle. o 20

They are considered toxic and are only found in minim 2 1§

concentrations in well water. Agricultural (manure, use ¢ = |

nitrogen fertilizers...) and industrial activities, discharge ;{'o,b 1 1

from wastewater treatment plants, urban waste and hun 0 =iF = - S
and animal ex@ta are the main parameters that lead to t| B ;z&* & & & @ N F P
increase in concentration and contamination by nitrites \\@,b&&, *&:\Q’f\ '\%@'\K\ & &
well waters. The objective of this study was to determir %@L’ %o&\ \?@“ &

and evaluate the level of contamination of well water i & >

different rural areas in Morocco amal show the potential Regions

impact of this contamination on the health of the populatio '

This is a prospective study carried out on 53 sampl m Minimum concentration M Average concentration
collected in 10 rural areas in Morocco. The phy5|C( Maximum concentration

chemical analyses showed that out of the 53 samples, o

exceededhe Moroccan standards (N.M. 03.7.001) of 0.1

mg/l at the exit of water treatment facilities and 9 samplégcent Publications

exceeded the international standards of 0.2 mg/l set by the 1. ElBaroudi Y., Ouazzani C., Ramly A., Moustaghfir A., Essebbahi

WHO. The consumption of this water contaminated by I., Dami A., Balouch L., Eco. Env. And cons. @021) 3947
nitrites can have, in the |ong termhamful effect on health 2. Essebbahi I., Ouazzani C., Moustaghfir A;REmly A., El Baroudi
and mainly by the appearance of methemoglobinemia Y and Balouch L., Int. J. Environ. Sci. Dev., (Accepted in 2021 for

) blication in 2022).
These results show the seriousness of the problem and the publication in 2022)

need to implement concrete sanitary measures to correct it
in order to ensure the protection of the health of the
populaton living in rural areas.
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Use of house sparrows in the bimonitoring of atmospheric pollution by
metallic trace elements in the city oMeknes
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Abstract Figure: Organotropism of the 3 elements (Cadmium; Zinc;

Atmospheric contamination by MTEs has a Iastinlgead)
impact on the various compartments of the
environment (air; soil; water) and the health of livinc
beings; In this context, our work aims to assess the i -
guality in areas classified according to their activitie
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 pibn

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
differentstudy 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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EMDD_CERNE2D, MOHAMED V UNIVERSITY IN RABAT, EST Salé, Morocco

2Laboratory of Engineering and Applied Technologies, School of Technology, Beni Mellal, Morocco

SLaboratory of Organic Chemistry, Catalysis and Environment, Faculty of Sciences,ffinUrdversity, PO Box 133, 14000, Kenitra, Morocco
4Regional Center for Education and Training Professions (CRMEF), Kenitra, Morocco

Figure: Structure of the inhibitor IRBERSARTAN

Abstract N—
The inhibition efficiency of IRBERSARTAN on A N/\ \\N
carbon steel in a 1M HCI medium is evaluated k N O
analysis of the potentiodynamic polarization curve =

and by electrochemical impedance measureme

(EIS). The organic compound acts as an effecti

inhibitor of cartlmn steel corrosion in an acidic medium

The effect of the inhibitor concentration and the

electrode immersion time, as well as the solution ¢ Publications

temperature on the corrosion rate of carbon steel are” Jomaona s Rakkaseya ). K ?2%“;‘5';1"'“ Palsona BM and

studied. The inhibition efficiency of this inhibitor 2 vermac. EbensoE. E., BahadurI. and Quraishi M. A., J. Mol. Liq.,

increasesvith increase in concentration, which offered 266 (2018577 590
T . . . 3. Hsissou R ., Benhiba F., Dagdag O., El Bouchti M . , Nouneh K. ,
0,
an inhibition effICIenCy up to 94.30% accordmg to Assouag M., Briche S., Zarrouk A. , Elharfi A., J. Col. Interf .Sci, 574
(EIS) measurements. (2020) 4360.

The analysis of polarization curves hlgh“ghtS the 4 Elkhotfi Y., Forsal I, Rakib E. M. and Mernari B., D.Pharm Chem,
. L 8(15)(2016)16€1.70

mixed nature of the inhibitor used. The study showed

that this inhibitor acts by adsdipn 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 Figure: Cedar wood tar

The purpose of this study was 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 stationarycteteehemical

shows that Cedar Tar controls both cathodic and anodic reactions.

The inhibition efficiency reaches 93.09 % at a concentration of
1.5g/1 of the inhibitor tasted. These findings are confirmed by
electrochemical impedance spectroscopy, whichvshbat 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 adsorpt®rof mixed

nature; a synonym for physieahemical adsorptian
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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)

A. El Abdouni 12, K. Haboubf, M. S. El Youbit

1Department of Chemistry, University lbn Tofail, Faculty of Sciences, Kenitra, Morocco.
2 Laboratory of engineering sciences and applications, University Abdelmalek Essaadi, National school of Applied Sciente, Mosico.

Abstract Figure:

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 andaorbent to absorb phenolic compounds.
The work is composed of two essential parts, the first concern
the characterization of our clay, and the second is devoted to tt
kinetic study of adsorption.

Cinsthyt osdragie gy

Lawibe eorardiiges 0

The results show that our sample allows the removal %f 683
phenolic compounds and 71% of COD, and after thermal
activation, our clay increases the removal rate by 14%

Recent Publications

1. El Abdouni, A., Haboubi, K., Merimi, I., & El Youbi, M. S.
M. (2020).Olive mill wastewater (OMW) production in the
province of AJHoceima (Morocco) and their physico
chemical characterization by mill typelslaterials Today:
Proceedings27, 3145 315Q
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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
consumers
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Figure

Abstract

Vulgaris Cuvier, ; :
Trachurus Trachurus, Palaemon Serratus, Sparuscent Publications

aurata, Dicentrarchus labrax and Solea Vulgaris 1. Evaluation of heavy metal concentrations in seven commercial marine
caught in the Mediterranean coast of MOI’OCCO, landed fishes caught in the Mediterranean coast of Morocco and their

) . i associated health risks to consumers. S. Karim, A. Aouniti, M. Taleb,
in the port of Nador during theutumn and spring of F. El hajjaji, C. Belbachir, I. Rahhou, M. Achmit, B. tHenouti.

the year 2018.Concentrations of heavy metals were ﬁ,‘;‘g;‘j"ﬂ°;'§3“1‘;‘_’”me”t and Blotechnology Research, Vol. 8, No.1,
determined by inductively coupled plasmatomic 2. 2. Study of the Influence of the Operating Parameters on the Fractions
emission spectroscopy (IOFES) and expressed as f,Hoct e o0 s s Ditiecte e v st
mg/kg of wet tissue. The data obtained in the present Journal of Chemical and Pharmaceutical Research, 2018, 10(4): 122
work were compared well with theounterpart data 127

. . . 3. Contamination by heavy metals of fishery products in Morocco S.
reported mternatlona"y- The estlmated values Of a” Karim, A. Aouniti, C. Belbachir and I. Rahhou. Arabian Journal of
metals in muscles of fish in this study were below the Chemical and Environnnéal Research ,04 (2017)ia7
permissible limits. Generally, risk values for the
measured metals do not pose unacceptable risks at
mean ingestion rate for mussl It can be concluded
that the investigated metals in edible parts of the
examined species have no health problems for

consumers.

Biography

Author has her expertise in environmental pollution, environmental chemistry and environme
toxicology, Her focus is based on the study of metal pollution in fishery products and seawater in
to preserve thenvironment and human health. She was warded her PhD in 2018 from the Universi
Mohamed first. Oujda .

E-mail: samah.karim16@yahoo.fr

ICMES 2022 118



The Fifth International Conference onMaterials & Environmental Science ICMES-2022
Under the theme:fiHealth, Environment and Materials Research and Innovatiod
June 0912, 2022 Radisson Blu Resort Saidia BeagtBaidia, Morocco

Removal of cationic dye from aqueousolutions by natural clay from Morocco
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Abstract Figure:

The aim of thiswork was the removal of the cationic d
(methylene blue (MB) chosen as the pollutant model) fi
wastewater by natural clay was carried out. Parame
influencing Methylene Blue adsorption such as adsorbent
(0.5'5 g/L), initial dye concentration (2020 mg/L), contact time 204
(51120 min), temperature (280 °C), and solution pH (20)

254

--y-- Qe
—— Langmuir

were investigated. The results obtained showed that the adso % —— Frendicn
of MB on the clay strongly depends on the initial ¢ £ ]

concentration, the temperature, and the pH ofstilation. The §

pseudesecond order model and the intraparticle diffusion mc 104

were applicable to describe the adsorption of MB on

adsorbent. Langmuir and Freundlich isotherms were use .

determine the adsorption mechanism. According to the resut: ’

kinetic study indicated that the adsorption of MB on clay was\ r T r T T

suited to pseudsecondorder kinetics with a correlatiol

coefficient R =1), the initial dye concentration. The LangmL..

model better described the adsorption of MB with a maximum

adsorpion capacity of 230.03 mg/g. The thermodynamic stétycent Publications
suggested that the adsorption of the cationic dye is physisorptiony | Mao, H. Guo, W. ZhangConstruc. Buil. Mater, 163
spontaneous and endothermic. Desorption and regeneration (2018), pp. 87879

studies have shown that the investigated medium can potentiall)é. A. Teyssier, J.J. Counioux, M. Kaddami, C. Goutaudier,

be used fortte removal of cationic dye from wastewater J. ChemThermodyn. (2017),0.1016/}.jct.2017.12.006

3. SakalovaG. V., Vasylinycz T. M., Koval N. O., Kashghei
A. Investigation of the metod of chemical desorption for
exstraction of nikel ions (I) from bentonite clays.
Enviromental problem017. No. 4, Vol. 2. P. 187190.
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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 Figure:

Electrochemical measurements as well as the weight loss method
were inwestigated to determine the mechanism and performance
of inhibition of (Z)-4 - ((2-bromobenzylidene) amine}-methyt
2-4-dihydro -3H-1,2,4triazole 3-thione (2i) and (2)-4 - ((3-
bromobenzylidene) amino}5-methylt2-4-dihydro-3H-1,2,4 -
triazole 3-thione 1) 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 grface according to the Langmuir modéin 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 o
charge (Epzc) tathe solution / metal interface. DynamicRecent Féuvb“ca“’(\)/lné Ao AineS oA 6.diamiovelo
H : ; H H H : : verma, M.Quraisni, .2lngns. ING-S-NItro-4, o-diaryicyclonex
simulation indicates the DOSSIblllty of progressive .SUbStltunon of 1-enel, 3, 3tricarbonitriles as new and effective corrosion inhibitors
water mOIeCL!les on .the. surface of the iron surface. for mild steel in 1 M HCI: Experimental and theoretical studies, J. Mol.
Thermodynamic and kinetic parameters were calculated and Lig. 212 (2015) 80#812.
discussed. The guantum chemical pagteTs are calculated using 2. L.Bertolini, B.Elsener, P.Pedeferri, E.Redaelli .Corrosion of siteel
the GAUSSIANO9W suite. a good correlation between theoretical Concrgge:;reve”t'on' diagnosis, repair. John Wiley & Sons. & Polder.
. ' R. B, 2013.
and experimental results has been shown 3. I.Merimi, Y.Ouadi, K.R. Ansari, H. Oudda, B.Hammouti, M
A.Quraishi, F.F.Alblewi, N.Rezki, M.R. Aouad and M.Messali.
Adsorption and Corrosion Inhibition of Mild Steel KZ)-4-((2,4
dihydroxybenzylidene)amindymethy2,4dihydre3H-1,2,4triazole-
3-thione) in 1M HCI :Experimental and Computational Study. Anal.
Bioanal. Electrochem. 9(5) 2017 646569.

4. D. Zhang, Y.Tang, S.Qi, D.Dong, H.Cang, G.Lu, The inhibition
performance of longchain alkytsubstituted benzimidazole derivatives
for corrosion of mild steel in HCI, Corros. Sci. 102 (2016)i55222.

5. RG.Parr, Y.Yang, Density Functional Theory of Atoms and Molecules,
Oxf. Univ. Press N. Y. (1989).
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A bedload transport in shallow water model applied forsediment transport in
open channel flows

A. Amahmouj!, E.M. ChaabelastiA. Abakoy, N. Salht

ILME, Faculty of Science, Mohammed First University, Oujda Morocco

Fig. 1. Transport of parabolic sediment layer: Bed and
Abstract initial conditions.

10

This paper presents the numeriegproximation 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 varebIThe coupled xImi

system can be written as a roonservative hyperbolic Fig. 2. Sediment evolution in an -shaped channel:
system. To discretize it, first we consider a Norﬁvolution of the bed (left) as well as the velocity field (right).
Homogeneous Riemann Solver scheme as well as a
variant based on the use of flux limiters. In order to
develop secondrder scheme, wese a MUSCL
method incorporating slope limiters in the spatial
approximation and a twstep Runge&utta method for

time integration. The comparison between results
based on the proposed scheme and analytical results
shows good agreement. Recent Publications

water height [m]

1. E. M. Chaabelasri, A. Amahmouj, M. Jeyar, A. G. L. Borthwick, N.
Salhi, and I. EImahi, Numerical Survey of Contaminant Transport and
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2014 .

Biography

Abdelouahab Amahmotug a Doctor in the Department of Physics, laboratory of mechanic and enel
first Mohamed University, Oujda, Morocco. Is a temporary professor in the Faculty of Science
Technology Al Hoceima, Abdelmalek Essaadi University, Tetouan, Morocco. Hientuarea of
research includes Mechanics fluid, numerical method especially finite volume.

E-mail: a.amahmouj@gmail.com

ICMES 2022 121



The Fifth International Conference onMaterials & Environmental Science ICMES-2022
Under the theme:fiHealth, Environment and Materials Research and Innovatiod
June 0912, 2022 Radisson Blu Resort Saidia BeagtBaidia, Morocco

Theoretical and experimental study of the corrosion inhibition of mildsteel in
1.0 M HCI by new quinoxaline derivatives
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Abstract Figure:

Two new quinoxaline derivatives, namely-(2,3-dioxo-3,4-
dihydroquinoxalinl(2H)-yl) acetohydrazide (QiH) and 2(7-
methyl2 ,3dioxo-3,4-dihydroquinoxalinl(2H)-yl)
acetohydrazide (QICH3) were prepared and characterized byrRecent Publications
proton and carbon NMR spectroscapit 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, UWisible spectroscopy, AFM
analysis coupled with theoretical studies. The pobegtiamic
polarization curves showed that these products act as a cathodic
type inhibitor. So, EIS diagrams reported that the charge transfers
resistance value i2horgas8éahéfqoomm67. 96 Y cm
75 1. 602 atgl0 -t M of QL-CHz or QL-H, respedtely.
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 sudies indicated that the asttorrosion performances

of the tested molecules follow the trend: -@Hs; > 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. Hailou'?2 M. Ait Himi?3, S. Taghzoutt?, M. Dahb?, C. Hajjaf, R. Toui* H. El Kafssaoui, M. Ebn

Touhamt

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

(2) Materials Science and Nasemgineering, Mohammed VI Polytechnic University (UM6P), Lot 660 Hay Moulay Rachid, Ben Guerir, Moroccc
(3)Laboratore Interface Materiaux Environnement, Faculte des sciences Ain Glindlersite Hassan 1l, Casablanca, Morocco

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

Figure:
Abstract
The effect of (pyridir2-ylmethylene) bis (4/phenylene) o B s blanc
diacetate (PMPD) on brass corrosion in 200 ppm NaCl mediu o0k : = 105BDP
was investigated by electrochemical measurements, scann ] - + 5.10-5BDP
electron microscopy analysis and theoretictidies. The co - i ;%‘_EEPDP

obtained 4E curves showed that this compound acts as a mixi
type inhibitor. €
Furthermore, the EIS indicated that the inhibitory efficiency o =
PMPD depends on its concentration, and reaches approximat - 0k
a maximum value of 90 % at 5x18 M of PMPD. In addition, N
the effect of temperature solution on the PMPD performance w 2
investigated, and the obtained thermodynamic activatic
parameters showed that the adsorption of PMPD on the br:
surface is done according to a chemical adsorption. Oaotlies .
hand, the SEM/EDX analysis of the brass surface confirms ti 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 simulatic ..
studies confirm the strong interaction between PMPD molecules
and thebrass surface Recent Publications
1. KHRIFOU R., TOUIR R., KOULOU A., EBN TOUHAMI M.,
Hammouti B.Surface and interfad@4) (2021).
2. Bouassiria M., Laabaissi T., Benhiba F., El Faydy M., TOUIR
R., ZARROUK A.,Inorganic Chemistry Communications
(213) (2020).
3. Hongjoo Ha,Park Kapsong, Guyong Kang, Sungjong Lee,
Ecotoxicologie (29) (2019) 33B342.
4. Susanne HalkjeeraJon Iversena Line Kyhlg Feng Yu,
Corrosion Sciencg125) (2019) 19.

40k
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Removal of heavymetal (chromium) ions using seaMehdia shells by an
adsorption process
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Abstract Figure:
Water pollution caused by toxic heavy metals has reac:. - i o

anew level, which seriously threatens the ecosystem and hug

health. To reduce the rate of inorganic micropollutants discha

from various metal facilities, we have proceeded and devel(c,.o, su.0

environmentally friendly adsorbents based onideadia shells,

which has become a vital requirement as an environmen

Stirring until
adsorption
equilibrium
at constant
T°and pH

t=0

friendly material. — E P

The parametric study of each effect of the system, narfes
the dose of adsorbent (0.1gt.5g), the contact time (0 to 24 cacos
min), the initial pH imposed on the aqueous solutioto(2), the
initial concentration of the metal solution (5 to 80 ppm) anRd.ni Publications
temperature (298 to 397 + 2k) were studied. Thus the process

1. Allaoui, M., Berradi, M., Bensalah, J., Esahbany, H.,

provided a platform for the efficient capture of trivalent chromium Dagdag, O. & Ibn Ahmed, S. J. Matdiod. Proc. 45 (2021)
ions, resulting in a rapid adsorption equilibrium witBO min and 7494 7500.

new adsorption capacities of 8.5 mgd do adsorb Cr3+ ions. In 2. Bensalah, J., Berradi M., Habsaoui, A., Allaoui, M., Essebaai,
addition, the efficiency values of chromium removal by shellfish ?4-68:, 747'52| K'h & Rift, EHb J. Mate@Tod. eroc. 45 (2021)

grains is 89.5%. 3. Allaoui. M.. Berradi. M.. Taouil. H.. Esahbary. H.. Kadiri. L
. ) . ) aoui, M., Berradi, M., Taouil, H., Esahbary, H., Kadiri, L.,
Based on these results, the investigated carrier could be Ouass, A., .. & lbn Ahmed, S., J. Analytic & Bioanalyt.

used as economical, environmentally friendly and effective Electrochem. 11 (2019)1547558.

adsorbents for Cr(lll) removal 4. Essahbany,H., Hsissou, R., El Hachimi, M.L., Allaoui, M.,
Nkhili, M. & M.S. Elyoubi J. Mater.Tod. Proc. 45 (2021) 7200
7298

5. Allaoui, M., Mohati, Elh.Saadallah, M., El Harfi, A., J. Moroc.
Chem. 7(1) (2019) 480.
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Corrosion inhibition by new compounds based on bismuth BD3
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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 frequentlyappens 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 phosphateswhich form positively and
negatively charged iorg-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 measements. The
effect of inhibitor concentration antdetemperature 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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Bioclimatic materials and design in constructions

Amine Daha Belghiti

Al Akhawayn University in Ifrane

Abstract

Bioclimatic architecture has unique designs that
give consumers with both aesthetic and thermal
comfort. This idea is widely recognized as a
novel way to construct energpfficient buildings

in which the residual energy demand is fulfilled
by the use of renewable energy sources. It
improves a building's comifbin every season by
minimizing the demand for heating, cooling,
lighting, and ventilation, resulting in a significant
reduction in energy expenses. The execution of
these assumptions in a building does not
necessitate additional construction expenses or
the installation of specialized home automation
equipment.  Bioclimatic  architectuimsed
buildings are more sustainable, have a better
interior climate, are more comfortable, and have
greater energy efficiency, which leads to lower
energy costs. With thabeing said, the work
objective is to have a clearer idea about the
bioclimatic solutions for buildings in different
climate areas with a focus on areas with arid
climate (for the implementation on Marrakech)..

Fig. Stabilizing indoors temperature through thermal mass,
aA Quaraouiyine Mosque, Fez.

Biography

Akhawayn University in Ifrane 2022

Amine Daha Belghithas his expertise in mechatronics from a Bachelor of Science at al Akhaw
University in Ifrane 2021 and a Master of Science in Sustainable Energies Management frol

E-mail: a.dahabelghiti@aui.ma

ICMES 2022

126



The Fifth International Conference onMaterials & Environmental Science ICMES-2022
Under the theme:fiHealth, Environment and Materials Research and Innovatiod
June 0912, 2022 Radisson Blu Resort Saidia BeagtBaidia, Morocco

GREEN ENERGY, RENEWABLE, STORAGE AND SUSTAINABLE DEVELOPMENT

ICMES 2022 127



The Fifth International Conference onMaterials & Environmental Science ICMES-2022
Under the theme:fiHealth, Environment and Materials Research and Innovatiod
June 0912, 2022 Radisson Blu Resort Saidia BeagtBaidia, Morocco

Realization and real application of two prototypes for photovoltaic panel data
acquisition

Abdelilah Khlifi* , Yamina Khlifi*, Hali Aissa*
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Abstract Figure: 1. CurrentVoltage I(V) curves simulated under

In this study, two lowcost photovoltaic (PV) data acquisition circuits are”0t€Us ISIS and MATLAB/Simulink at STC.
conceived for PV panel characterizatidrhe first designed circuit is v

based on classical current and voltage sensors. Howevegdbied new 2 —=
proposed prototype uses only simphel fow-cost electrical components. - e e \
A typical T9GM20-36 photovoltaic panel has been chosen for ~

e
©

experimental tests and simulation in Proteus Isis and
MATLAB/Simulink software. This PV panel provided, under standard
test conditions (STC) (1000 W#mand 25 °@, a maximum power of 20

W at an optimal current of 1.2 A and an optimal voltage of 18 V. B o prototype (1000 Wi, 250 ) (Proteus 1919
As can be seen in figure 1, simulation resw@tsSTCunder Proteus Isis B Classical prototype ( 1000 Wim?, 25 °C ) (Proteus ISIS)
show a significant shift between curramitage (V) curves obtained 78 ontation at STC (MATALAB) 1
using the two propes circuits. It should be noted that (V) resulting [ [ ]
from the new proposed circuit agree very well with the reproduced I(V) 0 s 1°V°"age w 1 20

curve simulated in MATLAB/Simulink using the three remarkable

points (TRP) provided from PV panel datasheet at 8TC ) ) )

After simulaton under Proteus Isis software, the propostata Flgure: 1. Simulated and experimental I(V) curves under
acquisition circuitswere implementedvith low-cost Arduino UNO various meteorological conditions.

Board. Using aata acquisitionnterface, users can check in real time

the evolution of recorded data such as irradiation level, PV panel ‘
temperature, voltage, current and power. 2 oo
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 K *° P * O
prototype perform well than the classical circuit of data acquisition.
A validation of the new proposed circuit is performed by translagpn [
of currentvoltage curves from (800 W/m2 and 4&) to STCas

o
o

Current (A)

©
IS

o
N

o

® ° eog\

£ *° %a, o\
* :ouorg %
*

e
©

L

I
Y

Current (A)

-
© "8 4

) . N = Simulation at STC (MATLAB)
presented in figure.Zomparison of the translated (V) curves and the || * ciassical prototype (1000 Wim?, 25 °C )
. . . . . - 2 o,
currentvoltage characterists; reproduced accuratelyy simulation in O New prototype (1000 Wi, 25 °C)
L . X . O New prototype (800 W/m?, 45 °C )
MATLAB/Simulink environment by taking account of TRP at STC, 025 ¥ Classical prototype ( 800 Wim?, 45 °C )
illustrates a good agreement for the first prototype TR Datasheat ‘
0 -
0 5 10 15 20
The newrealizedprototype is easy to implement, low in cost, saves times Voltage (V)

and reduces human effort in measuring curuaitage characteristics
Moreover the new developed prototype could be extended by integratir|}€;ecent Publications
fault detection and diagnostic algorithms.
1. Hali, A, Khlifi, Y. Materials Today: Proceedings 45 (2021) 7377
7382.

2. Bleasser G., Zaaiman W., In: Tenth EC photovoltaic solar energy
conference. (1991) 1241r43.
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Abstract Figure: 1. Specific capacity & coulombic efficiency versus

NaSICONtype structure phosphates were widely cycle number of LVFP at C/2 current rate

investigated as cathode and anode candidates for high energy
density lithiumion batteries. LaV2(PQy)3 reported with the
highest theoretical capacity 487mAhg' ! However, the
material suffers from sluggish kinetics upon the extraction of
the third Li" ion duethe low electronic conductivity of
Vo(PQyw); framework. Therefore, the substitution of
vanadiumwith ecefriendly and cheap iron was targeted for
this work. Novel NaSICOMype structure phosphatesV.
xFe(PQy)s (LVFP) was synthesized using one step reaction
via solgel route. The electrochemical properties of the -
obtained material were enhancedtbg optimization of the
electrolyte and the voltage range. As shown in Fig. 1, this . : : . : :
material delivers a reversible capacity of 150 mAhwgth ! " = “ o % o
99% coulombic efficiency after 55 cycles. Furthermore, this sy
mateial was studied usintfFe MossbauespectroscopyX-
ray absorption spectroscopy and magnetic measurements. Recent Publications
The findings of this study will be communicated during this 1. H.AziamsS. Indris R. Witte, A. &apulova H. Ben Youcef, I.
conference Saadoune]. Alloys Comp®06 (2022 164373

2. M. Amou, H. Aziam, B. Larhrib, N. Sabi, H. Martinez, H. Ben

Youcef, I. Saadound, Power SourceS32 (2022) 231310
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Designing new thiophenébased HTMs with favorableoptoelectronic properties

for perovskite solar cells
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Figure:
Abstract
Perovskite solar cells recently gained a lot of attention _152_ LUMO
due to their high absorption coefficient, high mobility 4
of charge carriers, a length of high carrier diffusion and ,a.';:’":‘{;’%f’gé,
high yield. HTMs are ammportant active material in r;fa %'ﬁ« 3,43
PSC, responsible for efficiently extracting holes at the %1' 1}
perovskite / HTM interface and preventing unwanted el HOMO
charge transfer processes resulting in improved device Tio -4,86

performance. Computational calculations are carried

out to desig new thiophene derivatives as HTMSgcterences

Ground state structural geometries, Frontier molecular 1. air, r., idrissi, A., Elfakir, Z., Habsaoui, A., Ebn Touhami, M.,
; itati ; H Bouzakraoui, S. (2022). Carbazddased HoleTransport Materials

orbltals,. e>.(0|tat|on e.nergles’ oscillator stretngths_, for Efficient Perovskite Solar Cells. A Computational Study. Optik,

reorganization energies, and free energies in 168793. https://doi.org/10.1016/j.ijleo. 20288793

dichloromethane solvent were computed. The results 2. Wu, G., Zhang, Y., Kaneko, R., Kojima, Y., Sugawa, K., Islam, A.,
. Otsuki, J., Liu, S. (2020). Triphenylamib@sed hole transporting

p0|nt out that all under probe molecules are materials with thiophenderived bridges for perovskite solar cells.

preferential candidates for HTMs in perovskite solar Synthetic Metals, 261, 116323.

i i . https://doi.orgl0.1016/j.synthmet.2020.116323
cells because of their excellent HOMO delocalization,
lower hole reorganization energies, and high light

harvesting efficiency.
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Regression and Machine Learning Modeling Comparative Analysis of
Moroccobs Fossil Fuel Energy Forecas
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Abstract Figure: Energy Consumption and Production of Oil and

Despite the numerous advantages introduced by renewalig''@ Gas in Morocc(l9732019)
energy technologies to the global energy mafkssil 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

Qil Production (TJ)

Oil Consumption*100 (TJ)

Natural Gas Production (TJ)

Natural Gas Consumption (TJ)

sources account for more than 80% of the Moroccan energ: 6000
mix. However, energy security is one of the main issues tha: 2888

Morocco is facing. One of the major challenges the country - 5.,
is facing is not having complete control over external

2000
factors influencing the consumption and production of 1000
fossil fuels. Therefore, its engy security could be 0
described as susceptible to instability. For this purpose, it i< 1970 1980 1990 2000 2010 2020
important for Morocco to assess future perspectives relates Years

to energy security while relating them to the framework of

the Nationally Determined Contributions (NDCs)hi§ Recent Publications

paper depl oys Moroccods
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 categorse Energy consumption by 2

sector, local socieconomic 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 © 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 factord"

have on the Moroccan energy sector; leadivgm to the
development of strategies with the goal of strengthening the
countryds energy stabil
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on a threephase sevedevel inverter
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Abstract

The multilevel inverters are increasingly important fbe
conversion of the energies that come from the photovoltaic
(PV) sources. In this article, we improved the control for three
phase sevefevel of packed LCell inverter, the latter
considered as a new multilevel converter topology and has the
advantageof 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 sinusa@t(SPWM), and space vector control
(SVPWM) for the sevetevel packed PU&ell 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 generdite teference current
and maintain synchronism between the inverter and the grid, a
Phaseocked 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 itte ¢rid 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 imp@ove
the quality of power injected into the grid from the photovoltaic
system under nglinear load conditions (NLL). An analysis
and comparison between the selewel PUGcell inverter
structure, and the conventional sedewvel cascade inverter
structure $ done, and the simulation results in Matlab/
Simulink demonstrate the effectivenessd feasibility of the
proposed control method.
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Figure: 1. Block diagrams of photovoltaic system inverter
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Figure: Simulation model of threphasesevenlevel of
packed UCell inverter connected to the grid
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Energy audit and assessment of indoor environmental condition inside Oujea
Angads International Airport terminal building, Morocco
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Abstract

Airports are energjntensive buildings where the bulk of ~'9U"€:

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
energysaving potential andthe improvement of the
occupants' comfort in the terminal of the international
airport of OujdaAngads, in Morocco. It presents the results

of the detailed energy audit phase. The basis is site visits (20 2.

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 syasm 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 HVAQakett
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 opassengers inside the terminal.
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Prospection of geothermal resources using spatial and Gepatial technology:
a case of clean energy mix implementation in the Moroccan Sahara and the
Souss Massa Region
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Figure: Geospatial prospectig sites in 2022 via geomatics
Abstract of the geothermal potential of the Moroccan Sahara

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 gechemistry. 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 ontext, 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 ordéw overcome this risky impasse. Thuspecent Publications

Geomatics has been used, drawing on Remote Sensing for geo 1. R.Lanari, R.Reitano, E.Giachetta, F.J.Pazzaglia, R.Clementucci,

spatial exploration in order to guide prospecting through the C.Faccenna, M.G.Fellinf, Is the Amitlas of Morocco still uplifting?,

development of geothermal deposits potential maps at very low Jogrnal oﬂ\/latene}ls and Env_lronmental Sciences, SEVIER/Journal of
d di denth . African Earth Sciences, April 2022

and medium depth on Moroccan téesries. 2. El Bouazouli. A. Baidder, L., Pasquier. P., Rhouzlane, S. Remote Sensing

Furthermore, we explore smart tools to support short and long Contribution to The Identification of Potential Geothermal Deposits: A Case
term decisiormaking in terms of creating of clean energy mix  Study of The Mooccan Sahara, Journal of Materials and Environmental

ini i in Sciences ELSEVIER 2019.
and complementary mml.ng energy as well as investment In3. El Bouazouli. A. Baidder, L., Diagana. O., Rhouzlane, S., Bichri, A.
energy exploration operations.

Prospecting of potential geothermal resources from the east to the Moroccan
And, as an experiment, we chose for this study, areas distributed sahara, ELSEVIER 2019
mainly in the Moroccan Sahara and the Souss Massa Regior#; Lalla Amina Ouzzaouit , Fatima Hara , Abdelkrim Rimi
known, probably, by a potentially high geothermal gradient, and Nouredlnel?_,enalloulhaj , Yassine _Zarhloule , Badr El Fhel, A_@mlog

2 . of prospective geothermal areas in Morocco, an answer to climate changes,
thereforg constituting geothermal energy reservoirs. As forthe Ecol e Mohammadi adolng®ni eurs, Marc
exploration methodology adopted, it consists in processing of the Rabat, Maroc, InstitutScientifique, Université Mohammed V de Rabat, ,
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the most potential geothermal reservoir areas in Morocco.
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New CarbazoleBased HoleTransport Materials in Perovskite Solar Cells
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Abstract Houre:

New sources for energy generation are essential for our = é 9
society. Emerging photovoltaics (PVs) based on é
perovskites have been shown to have unparalleled ¢ @@f 800
performance due to thelmgh absorption coefficient, C [, Q Q \o O
high mobility of charge carriers, a length of high M noo
carrier diffusion and high yield. HTM, is an important - 2 =
active material in PSCs, is responsible for efficiently é P é (

extracting holes at the perovskite/HTM interface and Q% O O
preventing uwanted charge transfer processes,

thereby enhancing device performance. In this study,
we focus on mixt carbazolhiophene based HTMS, mecent Publications
particularly on the effect of changing substitution 1 Atir, Redouane et -Basdd.Holerangoart i

M2 E2 P2

positions of carbazole core on the structural and Materials for Efficient Perovskite Solar Cells. A Computational
. . . . Study. o Opti k:
optoelectronic  mperties of the investigated https:/linkinghub.elsevier.com/retrieve/pii/S0030402622001954

molecules. Calculations were carried out based on the ~ (March 3, 2022).
Xu, Yu-Lin, Wei-Lu Ding, and ZhtZ hu  Sun . 2018. i H

. . . . . 2.
theoretical approaCheS 'nCIUdmg denS|ty functional More Efficient HoleTransporting Materials for Perovskite Solar
theory (DFT) timedependent density functional Cells? Rational Tailoring of the TriphenylamiBased Electron

’ . Donor. 06 Nanoscig88 e 10(43): 20329

theory (TDDFT) and Marcus theory. Some important
parameters, such as Eifenegativity, 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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What management method should be deployed in the Energy Management
System as a lever for efficient and sustainable management of public lighting in
Moroccan cities
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Abstract Figure: Outlines the advantages and limits of each

Street lighting strategy is now a real urban issue: afigell Ma"agement model.
city satisfies citizens and isfactor of attractiveness, safety High
and economy for communities. The current challenge f Regulated Privatization
street lighting is to find the right balance between econor
and ecology. Urban authorities must therefore define t risk, _

right light, where it is needed, when it is needealw it is ~ Liabifty O et ublic ontanrrion) SP1)
needed and at the best cost. In the midst of economic i Benefit
industrial growth, in the face of societal challenges, whi Levels
respecting its commitments to sustainable developme

Concession Agreement

Morocco is aiming to achieve ambitious goals of nor  medium 15 to 30-year Lease
polluting energy mdependence. To this end, Morocco hg
.. K Beheerscontract 1 to 5-year
developed an energy efficiency strategy [1] that includes t Management
implementation of efficient public lighting services as on Weak Subcontracting
Edl

of its main axes.

Morocco has a large public lighting network, with ai
estimated 1.2 million ligt points [2] installed in the urban
environment in 2017. The objective of this paper is 1 Short Medium Long
present an analysis of public lighting management in

Morocco. It presents the various obstacles and constraints

to achieving effective management of public lightiltalso Recent Publications

assesses the impact of the public lighting management mode. Kingdom of Morocco, Ministry of Energy, Mines and Environment.
on energy performance and on the environment. The first Stratégie Nationale de I'Efficacité énergétique a I'horizon 2030.pdf.
step consists of an analysis of the public lighting assets in [Online] August 2020

Moroccan cities [3]. Then, the design of a sustainable public 2. Authorities, Directora_tt.e General of Loca!. Qverview of ppblig lighting
lighting programme including the financing model. Finally, i EMI member ciies, Colun municipal cooperation in the
an action plan is proposed to improve the energy AnIED. September '

: : : : : Elias Andersson, Oskar Arfwidsson, Victor Bergstrand, Patrik
performance of public lighting, including performance Thollander. A study of the comparabilitf energy audit program

monitori_ng- ) evaluations, Journal of Cleaner Production,Volume 142, Part 4,Pages
A clear improvement in energy performance was observed: 21332139 . https://doi.org/10.1016/j.jclepro.2016.11.070. [Online]
more than 4% reduction in an@®nsumption, and up to 2017.

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.
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Mesophilic anaerobic digestion of chicken slaughterhouse waste: Methane
production and kinetic study
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Abstract Hloure
Anaerobic digestion (AD) represents an interestir
technology to transform slaughterhouse waste in
bioenergy, for the production of biomethane and fi
the reduction of pathogens.
We studied biomethane production from AD or
chicken intestines from poultry slaughterhouses in
batchfed reactor experiments at 37°C. Thesr;gecent Publications

processes were carried out at laboratory scale in al. Habchi S, Nabila L, Fadoua K, et al (2022) Effect of Thermal

CSTR digester operating in batch mode. The inoculum Pretreatment on the Kinetic Parameters of Anaerobic Digestion from
Recycled Pulp and Paper Sludge. Ecol Eng Environ Technol 23:192

Fig 2 Daily methane production as fumction of time Fig 3 Experimental methane production compared with kinetic curves

Fig. 1 : CSTR digester

used for thé experiment is sludge from a wastewater 201,
treatment plant- The methane yleld is about 227122 2. Beniche I, Hungria Estévez J, El Bari H, et al (2021) &éf@f C/N
le/g VS. The biodegradability is of the order of 37%. ratio on anaerobic edigestion of cabbage , cauliflower , and

. . . . restaurant food waste. Biomass Convers Biorefinery.
The mathematical modellng of biomethane pl’OdUCtIOﬂ 3. El Gnaoui Y, Sounni F, Bakraoui M, et al (2020) Anaerobie co

from slaughterhouse waste was studied using digestion assessment of olive mill wastewater and food waste: Effect
of mixture ratio on methane production and process stability. J Environ

sigmoidal  baatrial growth curve equations Chem Eng 8:103874.

(Gompertz, Logistic and transfer function) t0 4 Hamraoui K, Gil A, EI Bari H,

investigate their ability to describe degradation hydrothermal pretreatment for biological treatment of lignocellulosic
feedstock (pepper plant and eggplan o , Waste Manac

patterns associated with complex substrates, mainly  (2020) 7684 K. Hamraoui, A. Gil, H. El Bari, J.A. Siles, A.F. Chica,
composed of fats. The most adequate kinetic model for M- Martin.. Waste Manag 102:784.

. is the ldstic f . ith 2 | 5. Lahboubi N, Kerrou O, Karouach F, et al (2020) Methane production
our experlment Is the GHiIIC unction with an R2 value from mesophilic feebatch anaerobic digestion of emptyifibunch of
of 0.9912 and a margin of error that does not exceed  pam tree. Biomass Convers Biorefinery.
4%.
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