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Who is Star Scientific?

Star Scientific Limited (Star) is a global leader in hydrogen research and development based in
Australia. Star has a global reach and scope and is ensuring hydrogen’s role in the world’s
sustainable energy transition. The company develops technologies that will help countries and
companies transition to a new clean energy economy. Star’s unique breakthrough is the Hydrogen
Energy Release Optimiser, also known as HERO®, created to provide safe, reliable, affordable
energy with zero harmful emissions.

Star Scientific Mission

For over 20 years Star has been focused on unique ways to deliver clean, safe, on-demand
affordable energy with zero harmful emissions. Star has established an A-team of scientists and
business innovators backed by its shareholders, who all share a passion for hydrogen’s role in the
new clean energy global economy. With a history steeped in energy R&D, Star has the science, the
engineering and the technology to put hydrogen into use today, at a global scale.

Star Scientific History

Star Scientific Limited was founded and set up by Andrew Horvath. Its early years were spent
working to advance muon-catalysed fusion, when a breakthrough discovery occurred that was
non-nuclear and which converts hydrogen into heat without combustion. This became their HERO®,
the Hydrogen Energy Release Optimiser.

What is HERO®?

HERQO® is a heat-producing catalyst that efficiently employs hydrogen and oxygen to create only
water and high-intensity heat continuously without toxic by-products. It requires no pre-heating, no
external energy input for the reaction to happen and the catalyst materials are not consumed or
degraded in the process at all. The technology is versatile and completely scalable, which allows
energy production on any scale for any industrial purpose. Individual units could provide green
clean power and heat to stand-alone industrial facilities, housing developments or water
desalination/purification installations. Large scale centralised power stations could also be
retrofitted with HERO® to replace the fossil fuel burning boilers, which would stabilise grids whilst
completely removing all greenhouse gas and particulate emissions.

In a collaboration between Star’s science, design and engineering teams, using the HERO® catalyst
as the heat source the HERO® heat exchanger was completely designed and built in-house at Star’s
R&D facility. The device marks a pivotal milestone in the certification process of the HERO® system,
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paving the way for the first commercial model and scale-up. The prototype heat exchanger is
currently producing industrial grade steam, with zero harmful emissions. Global Group Chairman
Andrew Horvath said, “This achievement with the H2X2.5 represents the long-awaited demand side
activator for hydrogen — putting green hydrogen into use today — and effectively capturing the
entire heat industry to take energy off the table as a problem.”

What are unique benefits of HERO®?

. THE POWER OF HYDROGEN WITH NO EMISSIONS
Hydrogen is the most abundant element in the universe, with the highest energy density by
weight. HERO® is a unique technology that can put hydrogen into use today without
generating greenhouse gas or particulate emissions. Behind HERO®’s powerful heat source
is the interaction of hydrogen and oxygen with a proprietary catalyst. Within minutes of the
hydrogen interacting with the catalyst, HERO® safely reaches temperatures in excess of
800 degrees Celsius. The larger the surface area of the catalyst and the more hydrogen
available, the more heat is generated. The only by-product is pure water.

. INFINITELY SCALABLE AND DEPLOYABLE
Star Scientific’s HERO® is deployable for decentralised small-scale power and heat solutions
in remote locations, or for large scale power generation and industrial heat production.
HERO® can be placed in remote communities where it can quickly and reliably generate
power and heat to be used for any industrial purpose at economical costs. HERO® can play a
critical role in the developing world, connecting people to clean, reliable power, heat and
desalinated water thus helping lift them out of poverty. The technology can be used from the
heaviest of industries such as replacing the heat source in existing coal-fired power stations,
to scaled-down local assets for specific locations such as district heating, cooling and water
desalination or purification.

. ACTIVATOR FOR A GREEN HYDROGEN ECONOMY
HERQO® produces unlimited, affordable, safe and reliable industrial-scale heat from
hydrogen — with zero harmful emissions. While renewables have an essential role in our
transition from fossil fuels, they are currently intermittent sources, and therefore not
adequate for large-scale industrial applications such as electricity generation, industrial
processes, district heating, and water desalination or purification. The reason HERO® is so
special is that for the first time there exists a non-polluting industrial catalyst that can
generate the entire commodifiable range of heat necessary for all major industrial
applications. This is where HERO® will emerge as the final link in the hydrogen chain.
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' CAN RETROFIT EXISTING INFRASTRUCTURES FOR CONVERSION TO HYDROGEN
USAGE
HERO® has been designed to retrofit fossil-fuelled powered industrial sites so that they can
continue to operate seamlessly, as before. This ensures the ongoing life of critical
infrastructure associated with electricity generation or industrial heat production, with zero
harmful emissions. By swapping HERO® for a coal or gas-fired boiler in any fossil fuel
burning industrial infrastructure, harmful emissions can be cut to zero while the plant can
continue to operate, extend its life-span and increase its profitably.

What are the fields of application for HERO®?

. POWER GENERATION
By swapping the HERO® heat exchanger system for coal-fired boilers within existing power
plants, all harmful emissions can be removed while the power stations can continue to
generate electricity. Costs can be reduced by eliminating the need for infrastructure
replacement and multi-million-dollar pollution control measures. The cost to produce steam
using HERO® is around the same as with coal, with significant cost savings achievable due to
a reduction in coal handling and pollution control. This has the potential to save power
providers between EUR 100 million to EUR 250 million per year depending on the size of the
plant.

@ oisTRICT HEATING
Heating for buildings like homes and businesses is one of the largest drivers of carbon
emissions. With its ability to safely reach temperatures of over 800 degrees Celsius in just
minutes, HERO® could be a municipal-level replacement for individual home heating and/or
cooling systems by providing efficient and clean district heating.

‘ OFF-GRID POWER
HERQO® can be placed in remote communities where it can quickly and reliably generate
power at economical costs. By making available clean, predictable, decentralised power and
heat for industry the HERO® system will play an important role in economic growth,
especially in the developing world. By doing so it will have a significant effect in helping to
eradicate poverty. HERO® could provide a clean heat source for already existing Organic
Ranking Cycle turbine technology to generate power in remote locations. HERO® could also
provide a clean heat source for the latest design super-critical CO, turbines, which are 90%
smaller than a relative output steam turbine, 35% more efficient and have the huge benefit
of being air cooled, so no water source is needed for cooling. HERO® coupled with
super-critical CO, turbines can provide power to remote and off grid locations, and could
totally solve the problem of energy hungry data centres sucking too much power out of any
grid they are on.
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. INDUSTRIAL PROCESSES
Heat generation can be one of the most energy intensive parts of the production process for
many industries. HERO® can step in to create a clean, high temperature source of heat to
affordably solve this challenge for industry, whilst completely removing harmful emissions.
Value in industrial heat and food and beverage heat is almost incalculable. Everything is
heat derived. Providing clean heat for industry is the key to reducing emissions, because
globally more greenhouse gas and particulate emissions come from producing heat for
industry than do from electricity generation.

. WATER DESALINATION AND WATER PURIFICATION
As demand for desalination rises, concern is also growing that the process must be made
more affordable and sustainable. HERO®’s clean, rapid heat generation can enable a more
efficient desalination or purification process, creating the clean water needed to sustain life
without further harming the environment. Normal desalination systems produce somewhere
between 30 to 50% usable water, and between 50 to 70% heavy brine effluent by-product.
The desalination version of the HERO® heat exchanger system will produce 90% usable
water and no brine effluent by-product at all, as it dries out the brine to leave a 10% dry salt
by-product, and therefore stops the need to pump the heavy brine effluent by-product back
into the sea or ocean to dispose of it.

What is the current status of HERO®?

HERQO® is currently undergoing final testing and approval from Australian Federal Government
regulators prior to being installed in its first commercial setting, where it will provide heat for
industrial scale food production and sterilisation, as well as for plastic bottle manufacture. The first
commercial pilots will be with two companies who are both members of the Central Coast Hydrogen
Food Cluster, which was formed with Star in 2021. The first is Mars Food Australia, a division of Mars,
Incorporated, an American multinational manufacturer of confectionery, pet food, and other food
products with USD 45 billion in annual sales in 2022, and which is ranked as the fourth-largest
privately held company in the United States by Forbes. The second is a packaging company called
TrendPac, a company with over 60 years of experience in the manufacturing industry and who are
market leaders in sustainable packaging. They are a private contract packaging company catering
to major corporations and supermarket chains, and their product portfolio includes a variety of
items, such as shampoos and detergents, many of which are formulated and mixed on-site.

00 Star Scientific unveil new Central Coast hydrogen partnership

The Central Coast Hydrogen Food Cluster is an industry-led hydrogen cluster established on the
New South Wales Central Coast as a collaboration between Star and Central Coast Industry
Connect Limited. The cluster will work to pilot Star’s HERO® technology in the food industry, initially


https://www.newh2.net.au/article/star-scientific-unveil-new-hydrogen
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to heat sterilisation water for cleaning, to generate heat for baking and cooking and also for large
scale steam generation.

Additionally, in July 2024 Star completed the required steps and published its first 'Sustainability
Report', for the last complete calendar year of 2023, in order to show its compliance with the EU's
Sustainable Finance Disclosure Regulation (SFDR) requirements. The 'Sustainability Report' gives
evidence that Star is a sustainable company and is compliant within the scope of Article 9 of the
SFDR.

What is next for HERO®?

Star expects to have the first two HERQO® pilot facilities operational during the second half of 2025
for the AU Federal Government regulators to see them functioning with the hydrogen and oxygen
fuels in place, and with the water used being 95% recycled by the HERO® heat exchanger system.
Once the regulators have seen the HERO® system operating without any problems for 3 months that
will complete the regulatory approval process. Star can then begin the process to install the HERO®
system at whichever are the next sites agreed with the other companies who are in a queue behind
Trendpac and Mars. There are now over 500 companies who have also expressed interest in having
HERO® installed in their facilities in the food production industry in Australia, with more than 10% of
those companies having already sent their full technical teams to visit Star's facility.

During 2025 Star also plans to set up an office in New Mexico and find and purchase the most
suitable land for its mass manufacture and R,D&D facility in the State. Planning is already underway
for the first mass manufacture and R, D&D campus style facility to be located in Australia. Both
facilities are expected to be operational by the end of 2027, giving Star a capacity to build at least
2,000 HERO® units per year in each plant.

Initial discussions are also underway with potential partners for a 3rd mass manufacture facility to
be located in the EU for European markets, with pilot locations for HERO®'s first installations in
Europe being offered in various EU countries.

By the end of 2028 Star expects to be have at least the 3 mentioned mass manufacture and R, D&D
facilities established and operational, which will give Star the capacity to manufacture at least 6,000
HERQO® systems per year enabling deployments of the HERO® system to accelerate globally from
that point forward.

HERO® Awards and Achievements

2020 Winner of the S&P Global Platts ‘Global Energy Award’ in the ‘Emerging Technology
of the Year’ category.
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2021 MoU signed with the Philippines Department of Energy.

2021 Winner of the Sustainable Energy Council’s inaugural World Hydrogen Award in the
‘Industrial Application’ category.

2021 Star’'s HERO® H2X2.5 heat exchanger prototype named a finalist of the S&P Global Platts,
Global Energy Awards in the ‘Emerging Technology of the Year’ category.

2021 First applied research project of HERO® technology, using hydrogen to provide heat for
industrial-scale sanitation with Mars Food Australia.

2022 Winner SXSW Innovation Awards in the ‘New Economy’ category.

2022 Finalist in the Sustainable Energy Council’'s World Hydrogen Awards 2022 in the ‘Green
Hydrogen Project of the Year’ category.

2023 Star signed an agreement with the US State of New Mexico to locate its first mass
manufacture facility for the US market in the State.

00 Australian-based Star Scientific chooses New Mexico for North American expansion —
Albuquerque to be center for clean hydrogen research and manufacturing, create 200

jobs

Further Information

¢ Star Scientific Website: www.starscientific.com.au
Star’s Executive Chairman, Andrew Horvath, was interviewed as a guest on an Ernst and Young
podcast series called ‘Decoding Innovation’ with the episode titled ‘What a hydrogen powered

future can look like’.

00 What a hydrogen-powered future can look like

Mr. Horvath was also interviewed by the President of the American Renewable Energy Institute
(AREI). The interview went out on Earth Day 2021 as the AREI’s offering to mark the 50th anniversary
of Earth Day.

00 Video: AREDAY 2021 In conversation with Andrew Horvath
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