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Scientific 
Achievements

Scientific 
Information

A second life to spent Li-ion batteries
Dr. Abdelhay Aboulaich

From Lab to Market: The challenges
of upscaling new innovative technologies
Dr. El-houssaine Ablouh and Dr. ABEGUNDE Olayinka OluwatosinMSN department of UM6P has successfully 

developed a scalable, low cost and 
environmentally friendly recycling 
process that allows recovering high-purity 
Cobalt and Lithium precursors from spent 
LiCoO2 (LCO) batteries. The recovered 
Cobalt and Lithium precursors have been 

used to 

regenerate a new cathode material for Li-
ion batteries. The other components of 
the spent Li-ion batteries (Copper, 
Aluminum, steel, etc) could also be 
recovered separately and reused as 
secondary raw materials for the steel 
industry. Through this research work, 
MSN department of UM6P aspires to 
provide a technical support to the national 
efforts that aim to reduce the 
environmental impact of spent batteries 

while taking advantage of the high 
economic value of the metals 

contained in these batteries. The 
results of cobalt recovery and 
reuse in Li-ion battery have been 
submitted to the high-impact 
international journal of 
‘’sustainability’’.

The advent of the fourth industrial 
revolution, 4IR, comes with the euphoria 
of excitement and challenges, and needs 
a gradual transition that requires 
developing novel approaches or modifying 
existing ones. It is in this context that 
researchers find it exceedingly important 
to guide their laboratory research toward 
impactful practices, capable of facilitating 
the gradual transition into a high 
innovation/high efficiency mode.

In general, innovations have to go through 
different processes of optimizations 
before making a grand entry into the 
market. Traditionally, scientists conduct 
their scientific research at universities, 
academic hospitals, and private research 
labs and publish their results in prestigious 
journals, get more funding and keep going. 
Lately, researchers are being motivated to 
upscale and commercialize their research 
innovations. This process is known as 
technology transfer. Technology transfer 
has received substantial attention from 
governments, industry, and universities 
to accelerate the diffusion of the 
innovation process that can allow 
researchers to transform their research 
work into products and services of 
excellent value. Technology transfer is 
designed to protect innovation and 

intellectual  property 

through the patent office.

Technology transfer goes through 

different stages and phases, beginning 

with identifying a challenge, 

conceptualizing innovative solutions, 

research and development, product 

development, marketing and selling a new 

product [1]. The chart shows a systematic 

overview for commercializing research 

ideas from the lab to the market.

References
Aboulaich et al, Sustainability 
2022, 14, 2552.
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Recently, there has been an ever-
increasing interest in developing 
innovative methods that enhance the 
transfer of intellectual property from 
laboratory environments to 
commercialization [2]. 

Researchers should continue to publish 
their research results and reach out to 
their technology transfer office (TTO) in 
parallel to start filing patents and 
understanding the regulatory approval 
process. However, researchers encounter 
different barriers to successfully transfer 
their intellectual properties from the lab 
to the market such as Human factors, 
Environmental factors, Government 

policy, Economics factors, and financial 
constraints. These factors have 
significantly influenced the advancement 
of technology transfer. However, it is also 
imperative to state that scientists, 
inventors, and researchers are still striving 
to improve solutions to the existing 
challenges and problems encountered 
during the technology transfer. 

At MSN, one of the core objectives is 
towards upscaling, technology transfer 
and entrepreneurship. The researchers 
and students are working relentlessly 
towards this objective, and recent 
research findings point to a promising 
future.

References
[1] Mitasiunas, J. . Innovation and technology transfer. Bonita Project. (2013)
[2] M. Minutolo, J. Potter, An introduction to entrepreneurial separation to transfer technology 
programs, J. High Technol. Manag. Res. 22 (2011) 114–120.

Education 
News
Graduation Ceremony
of the first MSN Master cohort
The MSN Department intends to hold a 
graduation ceremony for its first Master 
cohort, a day of glory for the graduates, 
who, after 2 years of hard work and 
perseverance, will receive their well-
deserved diplomas. 

During their journey at MSN-UM6P, they 
experienced and shared moments of 

ardor, hard work and challenge. On this 
precious day, the efforts of a chapter in 
their lives will be crowned. Professionals, 
educators and public figures will be there 
to pay tribute to our young graduates and 
celebrate their long-awaited moment of 
glory.
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Entrepreneurship MSN Platforms
Entrepreneuring MSN MSN laboratories: Improving collaboration 

between researchersEntrepreneuring is defined as actions by individuals or groups that free spirits and 
energies and bring about new economic, social, institutional, and cultural environments. 
Many universities are rallying to improve society by creating social, economic and 
environmental impact and wealth through the commercialization of technology derived 
from the research and development enterprise.

Entrepreneurship is a part of the strategic mission of UM6P. Like education and R&D, at 
MSN we consider entrepreneurship a core process that has to be embedded in our everyday 
practice.

Laboratory section

1. A digital booking Platform

The MSN department laboratory tribe, in 
collaboration with IT services at UM6P, 
has developed a laboratory digital 
platform, where researchers/scientists at 
MSN can book and access the research 
facilities available at the department. 
Furthermore, all existing characterization 
systems and equipment with detailed 
descriptions are available at https://msn.
um6p.ma/lab, and users can easily book a 
service by contacting Mr. Ouzeren, the 
booking manager, at kheireddine.ozeren@
um6p.ma. This online booking platform is 
already improving collaboration between 
researchers at MSN and with other 
colleagues at UM6P, and further 
improvements are being made in 

collaboration with the laboratory’s 
coordinator at UM6P.

2. New equipment

New equipment has been added to the 
growing state-of-the-art facilities at the 
department. The “Rapid-Köthen Sheet 
Former with white water circulation 
system” from PTE Austria is engineered 
for the preparation of laboratory sheets 
of pulp for physical testing according to 
ISO 5269-2 (“Rapid-Köthen” method). 

It has the functionality of forming hand 
sheets in either an automatic or a manual 
mode, with a rapid drying system. 
Furthermore, it can be used to collect 
samples of suspension water for chemical 
analysis characterization.

• Technology readiness level and IP
 The MSN department has developed 

projects with a Technology Readiness 
Levels reaching up to TRL 3 and has 
successfully applied for several patents.

• Entrepreneuring through partnership
 A large part of research within MSN is 

made possible thanks to a strong 
partnership with OCP S.A.. Besides, 
novel structures and programs such as 
mixed industry-academia laboratories 
and executive education programs are 
designed to highlight the importance of 
entrepreneurship in terms of 
organization, process-approach and 
risk-taking, and to ensure an industrial 
and entrepreneurial impact.

• Going forward
 We aim to valorize the internal scientific 

and entrepreneurial potential by 
implementing processes and channels 
for ideation, creating the necessary 
infrastructure, skills and competences, 
needed to prototype and scale up 
processes, and acquiring the skills to 
develop business cases 
and business 
plans.

Some Drivers
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Upcoming
Events

MSN
Partnerships

3rd Workshop on Composite
and Nano-composite Materials 2022

Composite and Nanocomposite materials 
have known significant growth thanks to 
the relevance of these materials in 
practical applications, particularly in 
aeronautics, the automotive industry, 
medicine, pharmacology, etc. In this 
context, the 3rd Workshop on Composite 
and Nanocomposite Materials will be co-
organized by the Composites and 
Nanocomposites Center (CNC), at MAScIR 
Foundation, and the Polymers & 
Composites tribe at MSN/UM6P.

The main objectives of this workshop 
will be:

• To present the latest research works in 
the field of composites and nano-
composite materials.

• To encourage the exchange of new 
ideas and applications experiences.

• To highlight and promote the 
contribution of composite and nano-
composite materials in different 
application fields.

On July 28, Mohammed VI Polytechnic 
University and Ciments du Maroc signed a 
memorandum of understanding aimed at 
collaboration around various research, 
training and development projects, among 
which the possibility of internships 
offered to UM6P students in the various 
production units of CIMAR, the 
development of research projects in the 
cement, concrete and aggregates sector.

In this regard, UM6P plans, through its 
MSN department, to carry out studies, 
research and tests on the products that 
will be supplied to it by CIMAR, in particular 
by means of particle size distribution, 
scanning electron microscopy and 

mineralogical diffraction analysis.

About CIMAR: Ciments du Maroc is the 
2nd largest cement manufacturer in 
Morocco and the leading operator in 
Ready-Mixed Concrete and Aggregates. 
Ciments du Maroc’s industrial system 
consists of 3 factories (Aït Baha, Safi and 
Marrakech), 3 grinding centers (2 in 
Laâyoune and 1 in Jorf Lasfar), 5 quarries 
and 23 concrete plants located in the main 
cities of the Kingdom. Ciments du Maroc 
has 720 employees divided between the 
cement and materials activities.

11
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Success
Stories

Welcome on Board

Chaymae HEJJAJ Fatima EL BACHRAOUI

Ms. Chaymae Hejjaj successfully defended 
her Ph.D. thesis under the supervision of 
Prof. Christian Fischer, and was awarded 
the degree of Doctor of Philosophy in 
corrosion and chemistry of materials. 
During her thesis defense, Chaymae 
demonstrated excellent critical thinking 
and scientific ability in the field of 
corrosion prevention. She was the first 
Ph.D. student in the MSN department to 
carry out research activities in the field of 
corrosion. Her Ph.D. research work yielded 
scientific publications in peer-reviewed 
journals. Her work was also presented at 
international and national conferences. 
During her Ph.D. program, she had the 
opportunity to conduct part of her 
research study at the prestigious 
Helmholtz-Zentrum Geesthacht and 
Koblenz-Landau universities in Germany. 
All members of the MSN department 
would like to congratulate her on this 
great accomplishment and wish her all the 
best in her future endeavors.

Miss Amal ZAKI joined the MSN department as a Project 
Management Officer in September 2021. She is a member of the 
ENSUS Chair management team and a member of the MSN 

Management committee.   Prior to joining UM6P, she had occupied 
the position of Junior Associate at the Boston Consulting Group, where 

she had the opportunity to work on a wide range of strategic projects, 
both for the private and the public sectors.

Besides, Miss Zaki has Procurement Management experience from her 
employment at SOSIPO, a major player in grain terminals in Morocco.
Amal holds a Master’s degree in Corporate Finance (Cycle Grande École) from ISCAE Casablanca 
(with honors).

Miss Fatima El Bachraoui is in the late 
phase of her Ph.D. work entitled: Study of 
the composition effect on the structural 
and physical properties of Perovskites. 
She is the epitome of a successful journey 
as a Ph.D. Student. During her journey, 
she has fulfilled a lot of achievements, 
among which Best oral presentation 
awards at “UM6P doctoral day 1st Edition” 
and “FST doctoral day 8th Edition”. 
Our warm congratulations to Fatima! 
Being aware of the challenges and 
difficulties along the curriculum, Fatima 
would firmly attest that the only way to 
flourishingly live through it all is to be an 
everlasting leaner, as she says: “I will 
never cease to be a student”.

Dr. Debajeet K. BORA is an Asisstant Professor at MSN/UM6P. He holds a 
PhD from the Department of Chemistry, University of Basel Switzerland, 
in nanoscience and solar fuel energy research. He conducted his PhD 
thesis research at EMPA, Switzerland (from 2009 – 2012) on the topic 
entitled “Hematite and its hybrid nanostructures for Photoelectrochemical 
water splitting: How do properties affect functionality?, which led him 
to accolade the EMPA research award 2013. He started his postdoc 
career in 2012 at the Advanced Light Source division at Berkeley Lab, 
USA, in operando synchrotron spectroscopy for artificial photosynthesis. 
In 2013, he moved back to Switzerland to start his consecutive postdoc position at EMPA in 
electrocatalytic hydrogen production. Before his current position at MSN Department at 
UM6P, he worked as an assistant professor at Centre for Nano and Material Sciences, JAIN 
(deemed-to- be University) from June 2017-  August 2021 followed by an oberassistant 
(staff scientist) position in the group of Prof. Mueller at Laboratory of Energy Science and 
Engineering, Institute for Energy Technology, ETH Zurich from 2016-2017. At MSN 
department, Dr. Bora develops solar hydrogen energy systems and valorization.

Dr. Youssef SAMIH joined the Material Science, Energy and Nanoengineering 
department as Research Engineer in November 2021. After obtaining his 

engineer diploma in mechanical & materials engineering (in 2009), he 
started a  joined Ph.D. program between Dalian University of Technology 
(China) and Lorraine University (France) in the field of mechanical and 
thermochemical surface treatments.  In 2013, he received his PhD and 
joined the “Laboratoire d’Etude des Microstructures et de Mécanique des 

Matériaux” as a Research Engineer. From 2016-2021 Dr. Samih occupied 
the position of Senior application Scientist in the field of microanalysis at the 

company Bruker Nano company.  Dr. Samih’s other areas of expertise include 
materials characterization and metallurgy.
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Scientific Event
Announcement

Moroccan
Scientist

ENSUS Annual Scientific Day 2021 Congratulations to Pr. Houssine Sehaqui 
on winning the 1st Prize of the INNOV’TEX 
Morocco competition

Climate Change is one of the most urgent challenges that are 
posing serious threats on societies globally. Morocco has 

made significant efforts to mitigate climate change 
by committing to the Paris Agreement, and by 

implementing consistent policies to reduce the 
Nationally Determined Contributions (NDCs).

To add to this momentum of making 
sustainability a priority, OCP & UM6P have 
created “ENSUS”, the Energy 
Sustainability Chair, to catalyse further 
actions towards the development of 
clean, affordable & sustainable energy 
sources for everyone.

We have made it our mission at ENSUS to 
accompany the Energy Transition process 

of our country by promoting scientific 
dissemination, research & development and 

entrepreneurship in sustainable energy.

The 2021 ENSUS Annual Scientific Day was a unique 
chance to hear valuable insights about the latest trends 

in Sustainable Energy from the ENSUS Scientific & Industrial 
Advisory board members.

To learn more about the Chair, please visit: http://ensus.um6p.ma

We are proud to announce that our Professor, Houssine Sehaqui has won the first Prize of 
the INNOV’TEX Morocco competition for his work focused on fire-resistant eco-textile 
made in Morocco to promote sustainable development, through the valorization of two 
abundant resources in the field of technical textiles, namely Alfa and Phosphate.

INNOV’TEX Morocco is the first national competition that aims to identify, reward and 
promote the best inventions and innovations developed 
by young researchers and project leaders in 
the field of Technical Textiles.

Dr. Khalil Amine
President 

of the Scientific 
Advisory Board

Dr. Martin Winter
Muenster
University

Dr. Jud Virden
Pacific Northwest 

National 
Laboratory

Dr. Yang Shao-Horn 
Massachusetts 

Institute 
of Technology
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New 
PhD Students

Aimée MUTUYIMANA 

1st year enrollment: Since July 2021 

Thesis subject: Biopolymer advanced derived materials for 
wastewater treatment and beyond 

Email: aimee.mutuyimana@um6p.Ma

Jaghar NASSIMA 

1st year enrollment: Since July 2021 

Thesis subject: Development of hard and corrosion resistant 
thin films                                    

Email: nassima.jaghar@um6p.ma

Ayoub EL BENDALI

1st year enrollment: Since July 2021 

Thesis subject: In situ characterization on next generation 
Lithium ion batteries

Email: ayoub.elbendali@um6p.ma

Atef AYOUB 

1st year enrollment: Since July 2021 

Thesis subject: Alloying and microalloying of transition metals 
based coating for surface protection

Email: ayoub.atef@um6p.ma

Mohamed JAOUAHAR

1st year enrollment: Since July 2021 

Thesis subject: Functionalization of biopolymer nanomaterials 
for multifunctional application. 

Email: mohamed.jaouahar@um6p.ma

Nabil EL HALYA

1st year enrollment: Since July 2021 

Thesis Subject: Redox Flow Batteries, phosphate based 
materials for energy storage

Email: nabil.elhalya@um6p.ma

Siham EZ-ZAHAROUI

1st year enrollment: Since July 2021 

Thesis Subject: Advanced lightweight composite materials from 
industrial waste and recycled plastics

Email: siham,ezzahraoui@um6p.ma

Mohamed LAHOUIJ

1st year enrollment: Since July 2021

Thesis Subject: Development of hard and tough coatings for 
wear and corrosion protection.

Email: mohamed.lahouij@um6p.ma



Applications are now open 
to join MSN master programs for 
the 2022-2023 academic year!

For more information about our programs

We would also like to inform you that a webinar will be organized by each

of the programs during the month of Ramadan, starting this Monday, April 26. 

for more information, please visit our website

https://bit.ly/3okgBka
https://www.um6p.ma/fr/formation/masters-cycles-ingenieur/master-sciences-et-ingenierie-des-materiaux
https://msn.um6p.ma
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