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SWIC's
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Tech
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Designing The Engagement and Value Add Across SWIC’s Ecosystem

Empowering the Winners for Success and Growth in Saudi Arabia

Saudi Market Overview Market Research Findings Legal and Regulatory Landscape Market Entry Strategies
— - - - . — —

Business Partners Potential Clients Governmental Regulators Investment Partners
— - - - . — —

SWIC Angels Ecosystem Players Investment Partners
— - - . — —

Local Subject-Matter Experts Local Industry Experts Startup Founders & Entrepreneurs

Virtual Sessions In-Person Sessions Reports & Articles
— - . - - .- — -



Aligning GIPD goals with SWIC’s services and resources
The proposed engagement strategy is positioned across 2 core functions: Saudi market awareness & opportunity access

A
N

Role Saudi Market Awareness: Market Insights & Trends Opportunity Access: Business Opportunities & Scale

« N

Enablers Knowledge Transfer & Access Hands on Mentoring & Guidance Business & Opportunity Analysis Business Development & Partnerships
o— N e

< 4
@ N

Mentorship & Awareness Soft Landing

Activities Resources & Data Business Matching Access to Investors

Advisory Workshops Services

SWIC’s Mentors Network Entrepreneurs & Startups
C VercttbcosGbgers SWIC's Communt
Stakeholders Market Enabelors & Experts : \
Successful Local Investors SWIC’s Investor Networks
K / Internal SWIC Team Internal SWIC Team
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SWIC’s GPID incubition 4 Key Phases

Planting the roots to a sustainable engagement customized towards GIPD’s development mandates

Phase 1

Contracting & Buildup

Aligning with WTIIRA and mapping out beneficiary
sessions throughout the engagement period with
each cycle being 3 months

k 4 - 6 weeks /

Phase 4

Soft Landing to Saudi

Providing support services for the winning
startups looking to establish a presence in
Saudi Arabia

4 - 6 months J

17

Phase 2

Saudi Market Awareness
Workshops

Bringing GIPD’s community together (virtually) with
SWIC'’s experts and staragic partnership to exchange

insights and explore potential opportunities

J

1-4 weeks

Phase 2

Saudi Market Exploration

Organizing individual consultation sessions with
market and industry experts

k 4-6 weeks j
Phase 3
Saudi Visit

Facilitating business matching between winners and
Saudi companies or partners in addition to a
networking event and conference participation

k 2 - 3 months j

Key Targets

7 beneficiaries

e

5-10
Hours diagnostics per beneficiary

Business matches per beneficiary

Market awareness activities

Number of mentorship sessions

Number of market awareness workshops &
events

Number of business matching sessions

Number of beneficiaries landed




Aligning GIPD goals with SWIC’s services and resources
The proposed engagement strategy is positioned across 2 core functions: Saudi market awareness & opportunity access

A
N

Role Saudi Market Awareness: Market Insights & Trends Opportunity Access: Business Opportunities & Scale

« N

Enablers Knowledge Transfer & Access Hands on Mentoring & Guidance Business & Opportunity Analysis Business Development & Partnerships
o— N e

< 4
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Mentorship & Awareness Soft Landing

Activities Resources & Data Business Matching Access to Investors

Advisory Workshops Services

SWIC’s Mentors Network Entrepreneurs & Startups
C VercttbcosGbgers SWIC's Communt
Stakeholders Market Enabelors & Experts : \
Successful Local Investors SWIC’s Investor Networks
K / Internal SWIC Team Internal SWIC Team
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Designing The Engagement and Value Add Across SWIC’s Ecosystem

Empowering the Winners for Success and Growth in Saudi Arabia

Saudi Market Overview Market Research Findings Legal and Regulatory Landscape Market Entry Strategies
— - - - . — —

Business Partners Potential Clients Governmental Regulators Investment Partners
— - - - . — —

SWIC Angels Ecosystem Players Investment Partners
— - - . — —

Local Subject-Matter Experts Local Industry Experts Startup Founders & Entrepreneurs

Virtual Sessions In-Person Sessions Reports & Articles
— - . - - .- — -



Proposed Project Timeline & Programs Flow
Engagement period across 10 months

Jan Feb Mar Apr May June July August Septempr October November December

—0O O=—=0

Continuous Support and Reporting Closeout Report

Operations

Kick-Off

Planning

Alignment &
Assessment

contracting
Consulting and Support

Incubation (Market Awareness,
Engagement, Networking and Accessibility)

(%]
@
2
S
—_
(]
)
=
=
3
o
—
O

Piloting Soft Landing

Soft Landing &

20
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Pilot Project Reports

The reports highlight the landing program outcomes and impact

Reports

Work and follow-up Methodology
Stand-up meetings held bi-weekly to ensure alignment

zlli::\erre\:m between stakeholders, share updq’rgs, and oligp efforts
Meeti towards common  goals. Aiming tfo  improve
eetings o .
communication, collaboration, and overall progress and
efficiency.

Empowerment
in the local
market and

A report that outlines the Pilot reject's results and . strategic
accomplishments, as well as recent advancements inreaching Deflplng partnerships
Monthly performance standards and benchmarks. Italso discusses I?roled
Reports upcoming plans and highlights the significant challenges that deliverables
companies are currently facing. and goals

Close follow up
on project
status and

performance

A comprehensive final report that provides an overview
of the enftire incubation and pilot project, including
individual reports for each participates. It encompasses
insights gained, lessons learned, the progress , and a
comparative analysis of their status before and after the
program, based on specific performance indicators.

Final Report

21
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Major figures related
To seaweed

16.060100 00

» The global commercial seaweed
market size in 2020 and is
expected to expand at a
compound annual growth rate
(CAGR) of 10.8% from 2021 to
2028

gl

1.14 e Utilizing intake Waste as Fertilizers for Agriculture

» The cultivated area used in Saudi
Arabia is about 1.14 million
hectares, representing only 3.22
percent

Increases and stabilizes chlorophyll in
plants, which results in darker green
leaves and increased sugar content in

35.35
n million hectare

Improve plant health through resistance
to, disease, illness and pests.

> Total area available for agriculture
purposes in Saudi Arabia

Increases microorganisms in the soil that
can fix nitrogen content from the air

Unlike most other fertilizers, they contain
naturally occurring growth stimulants for
increasing crop yields that often can’t be
found elsewhere.

Relieves stress in plants caused by
extreme weather conditions.

Improves seed & increases root development



Seaweeds were collected from intake stage of
SWCC desalination plant.

Seaweeds were washed and soaked for period
of time

Dried in oven for 24h at 60°C

The materials were hand crushed and made as
coarse powder

Then added with distilled in and boiled .

Powder
pic

The hot extracts were filtered .

The resulting supernatant was taken as 100%
seaweed liquid extracts



RO membrane modification, embedded carbon nanoparticles/clay

composite in Polyamide active layer

Albandari Abaoud , Faisal Alosaimi *
Innovation Department, SWCC,

Materials : :

* The performance of the membrane was evaluated based on two factors: water flux

The performance of thin-film nano composite (TFN) membranes in
water treatment applications has been extensively studied due to
their favorable characteristics such as high flux, salt rejection, and
resistance to fouling. This research utilized interfacial polymerization
to create membranes where a selective polyamide layer was applied
onto a polysulfone supporting sheet. Various membranes were
produced with different concentrations of carbon nanoparticles/clay
composite. By enhancing the membrane's permeability to water
while maintaining high salt rejection, its efficiency was improved. The
water permeability of the polyamide membrane with the nano
composite was measured at 2825 L/m2 h, representing a ~20%
increase compared to the permeability of the polyamide membrane
without any additives, which was 24.11L/m2 h.

Abstract

Access to safe drinking water is a vital human necessity and a
fundamental right, but approximately one billion people globally
lack this basic resource. Despite abundant water sources, such as
oceans and rivers, nearly half of these individuals experience health
problems due to the lack of clean drinking water .

Desalination is an advanced process that converts saltwater into
freshwater. The dominant method for this process is reverse
osmosis (RO), which is used in 84% of operational desalination
facilities worldwide. RO plays a significant role in the global
desalination industry, accounting for 69% of the total global
production of desalinated water 2. Thin-film composite (TFQC)
membranes are widely used in desalination 3. They consist of three
layers: a polyamide selective layer created through interfacial
polymerization, a microporous polysulfone interlayer, and a
polyester fabric bottom layer 4 The objective of this research is to
enhance the effectiveness of a reverse osmosis (RO) membrane by
using a combination of carbon nanoparticles/clay
composite on polyamide through interfacial polymerization of MPD
and TMC on a polysulfone substrate. The main focus of this study is
to modify the RO membrane in order to improve its permeability,
salt rejection performance, and mechanical stability.

Water flow

High flux 20% + increase £ "
in permeablility >

———— % - e S .

———— < Z 4 © R
= : = 2 -

Energy saving s

Modified membrane

Figure 1. illustration of Reverse osmosis RO process 6.

Polysulfone membrane sheet PS . 1,3-phenylenediamine (C6H8N2, 99.5%) (MPD) and
1.3,5-benzenetricarbonyl trichloride (C9H3C1303,98%) TMC .
ethanol (96%) . Sodium chloride (NaCl 99%) .
Preparation of polyamide Membrane :
1. The polyamide layer in the reverse osmosis membrane is created by combining MPD
and TMC through interfacial polymerization on a polysulfone substrate.
2. The polysulfone substrate is prepared by soaking it in a 30% ethanol solution to open
the pores.
3. The fabrication process of the reverse osmosis membrane involves three steps:

a. The prepared substrate is immersed in a 2% MPD solution.

b. Excess MPD solution is removed from the substrate using a rubber roller.

c. The membrane is soaked in a 1% TMC solution.
4. The resulting membrane consists of a polyamide layer formed on the polysulfone
substrate©.

Hexane (C6H14, 99%) ,

Preparing nano Carbon nanoparticles /clay membrane :

* The preparation method for the carbon nano/clay membrane was the same as the
previous method.

+ To create the carbon nano/clay membrane, a dispersion of carbon/clay composite
in a 2% MPD aqueous solution was prepared.

* The dispersion was formed by combining 10ml of MPD with a 0.005% carbon/clay
composite.

+ The dispersion of the carbon/clay composite in the solution was achieved through
sonication®.

—
~

and salt rejection.

* The feed solution used in the evaluation contained NaCl and MgS04 salts at a
concentration of 2000ppm.

+ The evaluation of the membrane's performance was conducted using an RO
(reverse osmosis) experimental setup.

* The experimental setup used for testing the membrane's performance is
illustrated in Figure 3.

1

=] :

FLUX WETER

Feep
-3 TEMPERATURE
soLuTIoN CONTROL UNIT

Figure3. Schematic diagram of the cross-flow experimental setup

polyamide vs polyamide with carbon nanoparticles/clay

——Linear (polyamide) ~ —Linear (polyamide with additives)

L FE )
== : 25
Polyarnide layer 2
=
5
) Potysulfone in MPD solution (aqueous phase) : 10
olysulfone + < MPD+
pebe polysulfone 4 . mpp 5
- P 0
MPD and TMC react to form ~—~__—
amide linkage (polyamide) Polysulfone in TMC solution 5 7 9 n 13 5 7 19 21 23
MPD react with TMC (IP) e potyotrona - Pores
pressure
Figure 2. Diagram of PA membrane preparation.
+ Addition of carbon nanoparticles/clay (0.005wt%) as modifiers in the active layer
improved water flux as pressure increased.
* The modified membrane showed a sustained increase in water flux without any
decline, indicating enhanced performance.
+ Compared to a polyamide membrane at 22 bar, the modified membrane with carbon
nanoparticles/clay exhibited a significant increase in water flux of approximately
17.005392%.
Optimization Of Clay Dosage
—Linear(10mg) ——Linear (20mg) Linear (30mg) Linear (40mag)
30
Palysutfone in MPD solution (aquecus phase) e
” 20
oo+ MDDy T oyt + 4 o
N 2
5 B
MPD aditives fil the ]
MPD. adcitives react with Polysuifone in TMC solution micropores of the
) patysufone

™C
Payamice)

Figure 3. digrame of carbon nanoparticles /clay prepration

pressure
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Saline Water Conversion Corporation (SWCC)

Conclusion

* The incorporation of carbon nanoparticles/clay resulted in
significant changes in permeability while maintaining salt
rejection properties.

* The membrane with carbon nanoparticles/clay exhibited a 17#%
increase in permeability compared to a polyamide membrane.

* After optimizing the clay dosage, it was determined that 30mg
was the ideal amount, leading to a noteworthy ~20% increase in
permeability.

We are currently focused on further optimizing the clay dosage
and carbon nanoparticles conducting experiments on the
membranes at varying temperatures , pH and durations to
gather additional data.
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Fire retardant Coatings

Prelude

The rapid development and widespread use of polymeric materials have drawn attention
to their fire safety (flammability) problems. Most polymeric materials are easily ignited and release heat,
smoke and even toxic gases during the combustion process. Therefore, the incorporation of flame
retardants into polymers has been widely used to address such issues. Due to the damage of harmful
by-products to environment and health during combustion, traditional halogenated flame retardants are
gradually phasing out. Therefore, developing eco friendly and chemically stable flame retardant additives
is key to preparing future high performance polymeric materials. Moreover, the fire-resistant coating
market was USD 975 million in 2020 and is projected to reach USD 1,125 million by 2026, AT A CAGR
of 3.5%.

Fire retardant Coatings

An innovative approach of using nanomaterial for self-extinguishing with nontoxic
material based on water coating to reduce the heat and smoke. The experiment confirms good adhesion
and mechanical properties, and it can identify as 4B grade.

e Environmentally friendly
e Reduces the heat and smoke release
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The global use of crude oil for energy applications has increased during the last decades, leading to Y -

an extensive release of oil into the environment as well. Thus, contamination deriving from oil spills and industrial
wastewater has been recognized as one of the major environmental issues, imposing a serious threat to both human
and marine ecosystem health. In addition, the Global oil spill cleanup and remediation market accounted for US$
153.6 B in 2020 and is estimated to be US$ 212.8 B by 2030 and is anticipated to register a CAGR of 3.3%

Graphene Sponge

One of the nanotechnology applications where an environmental-friendly, cost-effective and mild
approach of preparation graphene-based sponge (GS) by in situ reduction-assembly of graphene sheets on the
skeletons of melamine sponge was demonstrated. The hydrophobic and oleophilic GS exhibited high absorption
capacities for oil proven to be an excellent candidate for applications in water/oil separation.

Treated Sponge for oil absorption Untreated Sponge for oil absorption




Transparency %

Nano-composite conductive coatings

Prelude

Nanocomposite coatings have shown increasing interest in recent years in many strategic
industries such as automotive, aerospace, petroleum, and electronics. Nanocomposite coatings are
engineered to provide attractive and cost-effective functional surface coatings with superior properties for
anticorrosion, antimicrobial, antifogging, and adhesive applications. The unique characteristics of
nanocomposite coatings include enhanced mechanical strength, weight reduction, improved barrier properties,
and increased heat, wear, and scratch resistance for lifelong performance. Compared to the traditional
anticorrosive composite coatings, the superior performance of their nanocomposite counterparts is mostly
attributed to the improved morphology with nanoscale phase-separated domains.

Nano-composite conductive coatings

The fabrication of (AgNW/Graphene) nano coatings was demonstrated on wide range of
substrates including glass, plastic, textile, and paper. A surface resistance of 18.23 Q/sq and an optical
transparency of 89% were obtained on the glass substrates, 50 Q/sq and 88% transparency for poly(ethylene
terephthalate) (PET), and 0.35 Q/sq resistance on the textile substrate. The stability of AQNW/pG film under
environmental conditions and higher temperatures was significantly improved, showing only a minor increase
in the sheet resistance after 30 days and at temperature increases up to 300 °C when compared with control

(AgNW film) which shows a sharp increase after 8—10 days and is thermally stable until 150 °C as a result of
Ag oxidation.
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Under the Patronage of His Excellency Eng. Abdulrahman bin Abdulmohsen AlFadley
Minister of Environment, Water & Agriculture
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