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This Talk aims to Provide a brief overview about:

* KSU Priorities Supporting CCE

2 Part of ISPP Webinar, Prof. Othman Alothman 3/5/2022
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Linear vs. Circular Economy

Saoucee Sadil
Source: https://woodpeck.org/circular-economy/
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The circular carbon economy

(CCE) is a new concept,
0‘2‘.‘ g developed in detail by Saudi
| scholars and  stakeholders

since 2019 and promoted via
Saudi Arabia’'s Group of
Twenty (G20) presidency in
2020.

Source: KAPSARC, The Circular Carbon Economy Index 2021 — Results.
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He (Allah) initiated you from the earth, and settled you in it
Hud 61
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We are part of this world, we Iive}%m:_its problems and challenges and we all share
this responsibility, and we will “Contribute effectively, God willing, to developing
solutions to many urgent world issues, including environmental issues and the

promotion of sustainable development, and we will continue to work with international
organizations and institutions and international partners. King Salman Bin Abdulaziz

8 Part of ISPP Webinar, Prof. Othman Alothman 3/5/2022
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. . 2030 4“8y "ol _
By preserving our environment and natural resources, we fulfill our Islamic, human and moral duties.
Preservation is also our responsibility to future generations and essential to the quality of our daily lives. We
will seek to safeguard our environment by increasing the efficiency of waste management, establishing
comprehensive recycling projects, reducing all types of pollution and fighting desertification. We will also
promote the optimal use of our water resources by reducing consumption and utilizing treated and renewable
water. We will direct our efforts towards protecting and rehabilitating our beautiful beaches, natural reserves
and islands, making them open to everyone. We will seek the participation of the private sector and

government funds in these efforts. ~ Vision 2030
9 Part of ISPP Webinar, Prof. Othman Alothman 3/5/2022
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CLAEN AND
SUSTAINABLE ENERGY
SYSTEMS

Integration of solar energy with desalination and
petrochemical facilities

Developing cost effective nano catalyst materials for
fuel cells applications

Development of Catalyst for production of Hydrogen
polymer membranes for H2/02 fuel cell application

Part of ISPP Webinar, Prof. Othman Alothman 3/5/2022
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PETROCHEMICALS

Development of smart materials for biomimetic applications

Optimization of phosphorescence emission in PP/strontium
aluminate composites

Development of polyolefins and polyester based polymer
composites for various industrial applications

Part of ISPP Webinar, Prof. Othman Alothman 3/5/2022
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e Dual Membrane Systems for Water Desalination

e Utilization of Renewable Energy in Desalination

e Water Desalination with zero liquid discharge

e Photocatalytic electro spun polymer nanofiber membrane for

water treatment

e Clean process for biodiesel production from biowaste
e The functionalization of nanocellulose extracted from date

palms for various applications

Part of ISPP Webinar, Prof. Othman Alothman 3/5/2022
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Development of fluidized-bed technology for wastewater treatment
using activated carbon from local waste biomass

Development of Bio polyester Nanocomposites

Biowaste/Polymer composites for various applications

Sustainable energy assisted Brine processing for Zero Brine
Discharge (ZBD)

Recovery of terephthalic acid and ethylene glycol from post-
consumer poly(ethylene terephthalate)

Utilization of Biomass Wastes

16 Part of ISPP Webinar, Prof. Othman Alothman 3/5/2022
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HUMAN WELBEING

e Predictive Approach of COVID-19 Propagation via Multiple-
Terms Sigmoidal Transition Model
e Utilization of Green Solvents to Reduce CO, emissions to the

atmosphere

Part of ISPP Webinar, Prof. Othman Alothman 3/5/2022
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A fuel cell is a device that generates electricity through an electrochemical reaction, not
combustion.

. hydrogen + oxygen [ electricity + heat + water.

Fuel cell systems: clean - efficient - reliable - quiet.
Continuous power as long as a fuel source is provided.

Green hydrogen will be produced in NEOM city (2025) using renewable energy sources
such as wind and

e Itis required to improve and develop the fuel cell technology to match the Saudi
Arabia vision 2030 and the global trend.

18 Part of ISPP Webinar, Prof. Othman Alothman 3/5/2022
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Synthesis of Cost-effective Nano-catalysts as Anode Materials for
Fuel Cells Applications -z

1 1 : battery analy
Applications: ey amlyor

Counter | Workiug

Providing power to homes and R
businesses, keeping critical facilities E
like hospitals, grocery stores, and
data centers up and running, and
moving a variety of vehicles.
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Synthesis method :

Wet chemical synthesis approach to
prepare nano-catalysts to coat anode
electrodes . I'cristaltic pump (2 heads)
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Optimization of phosphorescence emission in PP/strontium

Objective: a long life auto-glhwitig ptestionepusitis. which can store solar
in the forms of excitation energies and self-glow in multiple colors of visible

light for hours to days in darkness without any electr_

Application Examples:

 Self-glowing decoration
« Safety warnings to direct traffic in the
darkness

« Low light lighting source.

20 Part of ISPP Webinar, Prof. Othman Alothman 3/5/2022
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Ultrafiltration Pretreatment in Seawater Reverse Osmosis Desalination
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Ultrafiltration Pretreatment in Seawater Reverse Osmosis Desalination

UF Hollow fiber

NF/RO
Membrane membranes

3/5/2022
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* You can be a Pioneer in Petrochemical and Respect Environment,
Saudi Arabia as an Example!

* CCE is a framework concept for all countries to plan sensible
contributions to the abetment of GHG emissions.

e KSU research priorities were aligned perfectly to fit into CCE
framework.

24 Part of ISPP Webinar, Prof. Othman Alothman 3/5/2022



oS g 1S

o nl

Ja e LT 1ol ES

Fing Sanud University

Deanship of Scientific Research

25

2

2N

othman@ksu.edu.sa

Part of ISPP Webinar, Prof. Othman Alothman

3/5/2022



ageuiSlloll s

References and Further Sources e

Deanship of Scientifc Hesearch

Saudi Vision 2030, https://www.vision2030.gov.sa/v2030/overview/
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