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6 XOXUF DFIG RQH Rl \WH P RWZ IGHO XVHG FKHP LED 1Q WH
ZRUWG 1V IQMIWDOWR SUIRGXFIQ) [HWM) HY WHIQQ) P HBY
DQG PDQ  RWHU IQGXWIDO SIRFHWHY  %XW SURGXFIQJ
VXOXUF DFIG WWRXJK WDGMRQDO PHDQV FDUIHV D
VXEVBIQWDOHQYILRQP HQBOFRW HP WY \AJ QUIEDQWFDUERQ
GRICH &2/ IOR WH DWRVSKHH % UFOPPIQI DQG
UHI HQHIDWQ) XVHG VXOXUE DFIG LOAMDG R FUHDWY IWIURP
VFIDWK  [QGXVWIHY FDQ GLDP DWED@ FXWHP MMRQV 6R FDQ
UHI HQHIDW  VXOXUE DFIG WK® XQBFN P HDQQJ IXOFDUERQ
\DYIQI V!
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6 XOXUF DFIG SUIRGXPWRQ WSIFD@ YID \WWH & RQUAAB URFHW
EHIIQV Z W WH FRP EXVWRQ RI VXAXUW IRP VXOXUGR] IGH
62/ IRBZHG E\ IXUWKHU FKHP [FDO UHDRWRQV R FUHD\WM
VXOXU WR[ IGH 620 DQG HYHQMD® VXAIXUF DFIG 7KLV
SIRFHW IV QRWRQD HQHU\ IQMOUYH EXWDOR UHBDVHV
VXEWBQMDO &2/ )RU HYHU WQ R QHZ VXOXUF DFIG

SIRGXFHG DQ HMPDWG  °  \RQV R &2/ DWH HP MG
GHSHQAQI RQ WH VRXUFH Rl HQHU\  XVHG 1Q SURGXFURQ
* LYHQ WDWP LGRQV R \RQV R VXOXUF DFIG DUH SURGXFHG
JEED® HDFK \ HDU WH HQYILRQP HQBOLP SDRLY A J HUKQJ
FROMEXWY \R \WH FDUERQ IRRBUQNV R VHRRY Z RUGZ IGH

' 6&/$,0(5 7+( ' $7$$1' 16, +76 35(6(17(" ,1 7+,6 $57,&/( $5( uUB6(' 21 ,1' 8675< 678" (6 $1' $3352;,087( 9$/8(6 5(68/76 0$< 9$5< ' (3(1' ,1* 21 63(&,),& 352&(66(6
(48,30(17 $1' (1(5*<62858&(6 5($' (56 $5( (1&285%* (' 72 &2168/7: ,7+ ,1' 8675< (; 3(576 $1' &21' 8&7 7+(,52: 1 $66(660 (176 72 ' (7(50,1( 7+( ,03$&7 2) 68/)85,& $&,'
5(*(1(5%$7,21: ,7+,1 7+(,5 23(5%$7,216




DRIVEN BY CARBON REDUCTION

REGENERATING SULFURIG AGID GAN OFFSET GARBON EMISSIONS

>>> TRADITIONAL MANUFACTURING'S EXCESSIVE CARBON FOOTPRINT

Sulfuric acid regeneration involves reclaiming spent sulfuric acid, purifying it, and
restoring its concentration, all without the need for raw sulfur or high-temperature sulfur
combustion. According to data from the International Sulphuric Acid Association (ISAA),
regenerating sulfuric acid can reduce emissions by up to 50 - 70% per ton (ISAA, 2023).
This means that regenerating 10,000 tons of sulfuric acid instead of producing it from
scratch could prevent the release of approximately 15,000 tons of CO, annually. For
perspective, this reduction is equivalent to removing 3,000 passenger vehicles from the
road or offsetting the energy consumption of over 1,500 homes each year (EPA, 2023).

ESA’S ROLE IN REGENERATING
WHY WE CHOOSE TO SULFURIC ACID
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reduction
SUFURIC ACID?

carbon footprints. As part of this mission, ESA has developed
advanced capabilities in sulfuric acid regeneration. By leveraging
REGENERATING 10’000 our proprietary technology and expertise, ESA’'s regeneration
TONS OF SULFURIC ACID process enables us to significantly reduce emissions while
INSTEAD OF PRODUCING IT producing high-quality regenerated sulfuric acid for industrial use.
FROM SCRATCH COULD With ESA’'s commitment to green practices, we not only help

PREVENT THE RELEASE OF industries recycle sulfuric acid but also support them in achieving

their carbon reduction goals and sustainability targets.

APPROXIMATELY 15,000
TONS OF CO, ANNUALLY.

As industries seek meaningful ways to achieve carbon neutrality,
regenerating sulfuric acid offers a promising solution. Reducing

THAT’S LIKE REMOVING emissions by up to 70% compared to conventional production, sulfuric
acid regeneration stands out as a high-impact strategy that lowers

3,000 PASSENGER genera ) ; gn-impact 9y :

carbon footprints and aligns with sustainable, circular practices. This

VEHICLES FROM THE ROAD will help industries make a tangible difference in their emissions

profiles and pave the way for a greener, more sustainable future.

/SUPPORTING A CIRCULAR ECONOMY\ /REDUCED RESOURCE EXTRACTION A

WITH SULFURIC ACID REGENERATION AND LOWER ENERGY DEMANDS

Sulfuric acid regeneration aligns with the principles Beyond direct carbon savings, sulfuric

of a circular economy, where resources are kept in acid regeneration reduces the need

use as long as possible. Regenerating sulfuric acid for sulfur mining and extraction, which

not only keeps this vital resource circulating within are themselves carbon-intensive.

the industry but also reduces the need for fresh Mining and transporting raw sulfur

production, keeping emissions low. Companies compounds release additional CO,, \
adopting regeneration practices are better so regeneration amplifies its

positioned to meet increasingly stringent environmental impact by minimizing

sustainability targets, reinforcing their role as these activities (UNEP, 2023).

environmentally responsible leaders (Circular Moreover, regeneration generally

Economy Institute, 2023). For industries with large requires less energy as it avoids the L
carbon reduction goals, sulfuric acid regeneration initial combustion process, making it a

provides a measurable and impactful path forward. less resource-demanding solution.

N\ /

(*SOURCES: CHEMISTRY WORLD, 2022, GREENHOUSE GAS PROTOCOL, 2023 , INTERNATIONAL SULPHURIC ACID ASSOCIATION (ISAA), 2023, EPA, 2023 , UN ENVIRONMENT PROGRAMME
(UNEP), 2023, CIRCULAR ECONOMY INSTITUTE, 2023)



https://www.sulphuric-acid.com/
https://www.epa.gov/
https://www.circulareconomy.org/
https://www.circulareconomy.org/
https://www.unep.org/

RECOVER.

DRIVEN BY SUSTAINABILITY

MINING AVOIDANGE THROUGH METALS
RECOVERY: ADVANGED SYNTHESIS

>>> CAN WE PLAY A PART IN REDUCING ENVIRONMENTAL DAMAGE?

As we developed a recovery system to extract metals from waste solutions, we pondered the crucial
question. Traditional mining methods are resource-intensive, impacting the environment and displacing
communities. By focusing on recovering metals from used metallic solutions, we aim to reduce the need for
additional mining. For every ton of metals we recover, we prevent 90 tons of mining activity.

This innovative approach not only conserves natural resources but also mitigates the detrimental effects
traditional mining has on ecosystems and human habitats. Our technology relies on advanced chemical
processes and state-of-the-art filtration systems to ensure the highest purity and efficiency in metal
recovery. Furthermore, by collaborating with industries that produce metal-rich waste solutions, we create
a sustainable loop that benefits all stakeholders involved.

The implications of this method extend beyond
environmental conservation. Economically, it
offers a cost-effective alternative to mining,
reducing expenses associated with extraction,
transportation, and waste management. Socially, it
represents a commitment to ethical practices by
minimizing the disruption of local communities and
preserving natural landscapes.

As we continue to refine our methods, we envision
a future where the demand for virgin mining
diminishes, replaced by a thriving market for
recycled metals. This paradigm shift not only
supports the circular economy but also aligns with
global efforts to combat climate change and
promote sustainable development. By investing in
such innovative technologies, we take significant
strides toward a greener, more equitable world.

FOR EVERY TON OF
METALS

WE RECOVER,

WE AVOID 90 TONS
OF MINING ACTIVITY.
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DRIVEN BY INNOVATION

BEING AT THE FOREFRONT OF |NHOVATIOR
IS AN R&D COMMITMENT

>>> INNOVATING WITH THE BEST

RETHINK.

ESA thrives on innovation. By being at the forefront of new
technology, we continue to improve and contribute to a more
sustainable world. We do almost everything from our own
facilities, and there are also collaborations with various
startups, universities and knowledge institutes. Together we
develop the tools for the future.

>>> CARBON NANOTUBES REVOLUTION

THE FUTURE OF
WASTE PLASTICS
MANAGEMENT [RieEs o

"We're thrilled to partner with ESGL in solution, addressing both waste management and the need for high-
a joint development agreement. performance materials. By transforming discarded plastics into
Together, we aim to leverage our valuable resources, NEWNANO not only reduces environmental
pollution but also contributes to the circular economy.

NEWNANO are multi-walled carbon nanotubes regenerated from
waste plastics by Nanomatics and Environmental Solutions Asia. It is
an alternative to fossil-derived carbon canotubes, used in advanced
materials engineering.

technology strengths for sustainable
plastic waste recycling, contributing
to a circular economy in Singapore
and the broader ASEAN region. ”

Dr. Andrei Veksha, Co-Founder and
Director of Nanomatics
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INVESTING IN OUR FUTURE -

VOUTH LEADING THE GHARGE
IN PLASTIGS REGYGLING

>>> THE QUESTION: HOW TO DRIVE CHANGE?

In our quest to accelerate plastics recycling, we asked ourselves a pivotal
question: how can we influence the most influential group of people to drive
this change? The answer lay in empowering the youth, who have the unique
ability to create a ripple effect and influence a generation of stubborn non-
recyclers to adopt sustainable habits.
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In collaboration with the Alliance to End Plastic Waste, we embarked on an
ambitious one year program targeting schools. This initiative aimed to foster
positive recycling habits and significantly boost recycling rates. Through this
program, we engineered a group of super youth recyclers, equipping them to
lead and own a series of plastics recycling campaigns. These young leaders
not only influenced their peers but also set an example for the broader
community.

ALLIANCE
TO END
PLASTIC

WASTE @)

/ "
>>> BUILDING LONG-LASTING IMPACT

The results have been remarkable. Our program reached 44 primary and
secondary schools, impacting over 25,000 students. Together, they collected
more than 7,000 kg of recyclable plastic waste. Our efforts extended beyond
the classroom, as we visited schools to deliver engaging sustainability talks
and hosted students at our advanced plastics waste recycling facility. These
experiences were designed to leave a lasting impression, inspiring students
to become champions of plastics recycling in Singapore.

We are proud to witness the enthusiasm and commitment of these young
recyclers. Their actions today are shaping a greener tomorrow, and we are
confident that they will continue to lead the charge in promoting sustainable
practices.

Our goal is to make youth the heroes of tomorrow, and with initiatives like
this, we are well on our way to achieving it.
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At Environmental Solutions Asia, we're revolutiowmustry. By partnering with us,
you're enhancing your operational efficiency‘and contributing to a cleaner, greener planet.

Let's make a monumental impact together. Embrace the future of industrial sustainability
with Environmental Solutions Asia. Join us on this thrilling journey towards a greener
future!

How can we help you?

Quek Leng Chuang Jenny Woo
Chief Executive Officer Business Development
queklc@env-solutions.com  jenny.woo@env-solutions.com

ENVIRONMENTAL SOLUTIONS (ASIA) PTE LTD UEN199902448E
101, TUAS SOUTH AVENUE 2, SINGAPORE 637226
T: +65 6653 2299

ENVIRONMENTAL SOLUTIONS (ASIA) PTE LTD IS A SUBSIDIARY OF ESGL HOLDINGS LIMITED
LISTED ON THE NASDAQ STOCK EXCHANGE
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Sustainability

REPORT
2024

CARBON
TRANSPARENCY

ESAis now part of the LowCarbonSG
capability-building programme
enabling local businesses in
Singapore to monitor and, where
possible, reduce their carbon
emissions. Helmed by Carbon Pricing
Leadership Coalition (CPLC)
Singapore, the decarbonization arm
of the UN Global Compact Network
Singapore (GCNS), the LowCarbonSG
programme is supported by the
National Environment Agency (NEA),
and Enterprise Singapore (ESG).

19,000 Tons

Waste Received

98% O 85%

Circular
Product

Waste
Diversion

SOLAR POWER
GENERATION

3M

LITRES FOSSIL
FUEL DIVESTED

54M (i

REDUCTION
OF GREENHOUSE

In 2023, we successfully
doubled our 4R capacity
from 24,000 tons to 48,000
tons per annum, marking a
significant milestone in our
sustainability strategy. Our
increased capacity not only
enables us to serve the
industry but also fosters
innovation and development

WE SUPPORT

Sustainable
Solutions Winner
2022
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