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“Between 2005 and 2030, energy needs are projected to expand by 55 
per cent, with demand increasing from 11.4 billion tons of oil 
equivalent to 17.7 billion.” 

This is not sustainable. Some estimates have the world running out of 
oil in less than 50 years.

- International Energy Agency
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In Canada and the USA, energy consumption per person is double that of 
Europe and more than 800 times that of developing countries. 
The world needs transformational energy solutions because of fossil fuel 
energy scarcity, climate change policy and economic globalisation. 
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Alternative energy is the answer.

“Without energy there is no economy. Without climate there is no 
environment. Without economy and environment there is no material 
wealth, no civil society, no personal or national security. And the 
problem is that we have been getting the energy our economy needs in 
ways that are wrecking the climate that our environment needs.” 

– John P. Holdren (Science Advisor to Former President Barack Obama)
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Wind Power, Solar, Geothermal, & 
Biomass Have Limitations.
Most developing countries have some options 
for renewable energy resources, including solar 
energy, wind power, geothermal energy, and 
biomass.

However, each solution has its own set of 
disadvantages such as inflexible usage, high 
cost for storage, unreliable source of constant 
energy, costly to build and emission of 
atmospheric pollutants. 
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Hydrogen as Energy is Abundant, Inexpensive, and is a CO2 Reducer

• Hydrogen is the most abundant element in the universe. And when you use it to produce electricity, the 
only waste product is water.

• Like electricity stored in a battery, hydrogen is an “energy carrier.” It can be used in a full range of 
applications in all sectors of the economy: transportation, power, industry, and buildings. 

• Hydrogen can be converted to electricity by a fuel cell, an electrochemical device. Unlike batteries, fuel 
cells operate continuously in the presence of hydrogen and oxygen (in ambient air). Fuel cells are 
“scalable” and may be used in very small to very large sizes. 

• Hydrogen’s relationship to renewables cannot be overemphasized. The 2015 IEA Technology Roadmap for 
Hydrogen and Fuel Cells recognizes that hydrogen with a low-carbon footprint has the potential to facilitate 
significant reductions in energy-related CO2 emissions. Thus, use of renewable feedstocks for hydrogen 
production is very attractive from the environmental perspective. 
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Hydrogen Revolution

The number one driver for clean technology is government regulation. We see this happening around the 
world including the imposition of carbon taxes and clean fuel standards in Canada, zero emission vehicles 
and renewable generation legislation in the US and in Europe, and the inclusion of clean energy in China’s 
5 year plan. The world is turning toward hydrogen solutions. 

And fuel cell companies are rising to the challenge.
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Fuel Cell Makers

Market Cap $2B

• Project : China: Tangshan Railway 
$3M, CRRC Qingdao Sifang (Rail) $6M

• Guangdong Synergy 300 buses $17M, 
Nantong Zehe buses $10M

Purchased by Cummins

• Project: Alston Transport (EU FC 
systems) 200 units $50M

• China FCV 3000 vehicles $10M
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Fuel Cell Makers and Industrial Gas Giants

Market Cap $1.1B; 
• Customers: Nike, BMW, Wal-Mart, Home 

Depot, Mercedes-Benz, Kroger. 
• In April 2017, Amazon purchased over 50 

million shares and enters into agreement 
to use hydrogen technology within its 
warehouses

Market Cap $500M; 
Power to gas energy storage in 
European Union

$62B $110B

Hydrogen Producers
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It’s not just Fuel Cell companies that are developing hydrogen tech

• End Users
• Buses - Daimler Buses (EvoBus), MAN, Solaris, Van Hool and VDL Bus & Coach
• Trains - Siemens, Alstom
• Residential Fuel Cell Systems – Toyota, Panasonic, Osaka Gas
• Automakers have released Fuel Cell Cars
• Industrial Gas giants are looking for hydrogen storage solutions – Air Liquide, Praxair, Linde
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• with a Mkt Cap $200B USD
• >10,000 Mirai sold
• Investing $4.2 Billion in 

hydrogen program.

• Mkt Cap $25B USD
• 4,800 Nexo sold 2018/19
• $10B New Investment 

over 4 years

• Mkt Cap  $46B USD
• Honda Clarity Fuel Cell 2nd

generation released 2016

Fuel Cell Cars
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The hydrogen economy is here but growth is held back due to high 
costs associated for storing and transporting hydrogen

Hydrogen stations
• As of 2017 there are only 227 hydrogen refuelling stations worldwide, compared to 168,000 

conventional gas stations in the US alone
• Pumps are ~$2M each to install, requiring twice the clearance 

• Expensive compressors and chillers add 30% to the cost of fuel and are prone to failure
Hydrogen storage and transport 
• Extremely expensive 30X the cost of a conventional gas tank $5-7k versus $200 gasoline

• Hydrogen gas tanks are under high pressure 700 bar, 10,000 psi
• Not economically feasible to transport hydrogen more than 150km
What if… we had a technology that would make it significantly cheaper and easier?
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Hydrogen in Motion’s technology has resolved the constraints currently 
burdening the hydrogen economy. 

We are offering a hydrogen energy solution that has positive economic and 
environmental impact and provides an infinite source of constant energy with 
no emissions, low cost commitment and versatility with compact storage.

This. Is. Revolutionary.
For purveyors of hydrogen fuel cells. For consumers. For the world. 
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Introducing
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Copyright Hydrogen In Motion Inc. (H2M) 2019

H2M Patent Pending Solid State Hydrogen Storage 
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• Low pressure is applied (50 bar)
• Hydrogen is attracted to H2M’s material

• Hydrogen is not covalently bonded to the 
material, therefore it is easy to adsorb and 
release

• This process is referred to as physisorption, 
which uses Van der Waal’s forces to attract 
hydrogen to H2M’s patented material

• When pressure is released, the hydrogen is 
desorbed

50 bar pressure

Understanding H2M Breakthrough Technology

H2M material

H2

H2M material on the molecular scale
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Revolutionary and effective Hydrogen storage 
• Versatile use: Conformable portable tanks
• Safe storage: Low pressure 50 bar versus 700 or 350 bar tanks
• Size Advantage: ½ 350 bar 1/3 200 bar tank 
= smaller footprint or longer range
• Advantage in cost: 

• Lower CAPEX - ½ cost of high pressure tank, Lower pressure reduces need 
for compressors in refueling

• Lower OPEX – Reduces cost of fuel
• Plug and play no extra equipment required

.

H2M Innovation: Safer, Smaller, Cost Effective Tanks

Size Comparison for 1kg H2 = 33kWh = 100 km
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Competitive Analysis: US DoE Kilogram Hydrogen Storage Targets
In terms of volume, weight, and cost currently no hydrogen storage system meets DoE targets

Compressed:
• 700 bar, 10,000 psi
• Energy intensive
• Expensive solution
Cryogenic:
• Low temp -253C, 

difficult to maintain
• Expensive
• Loss of H2 from heat 

Metal hydride:
• Heavy, 
• Low capacity
• Release H2 at  temp 

120C - 300C 
MOF (Metal Organic 
Frameworks):
• Very low capacity 
• Not commercially viable

LOHC: (Liquid Organic 
Hydrogen Carriers):
• Capital intensive
• Need Heat to release
Chemical Storage: 
• Expensive
• Toxic end product
• Non-rechargeable
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Massive $1 Trillion Plus Market
H2M Tanks Can be used in 3 key Ways: 
Distribution: 
• 55 million metric ton of hydrogen generated a year valued at 

$115B USD

Hydrogen Fuel Cell Applications:
• Automotive light duty vehicles are a 6T market with 80M 

new vehicles a year 
• 24 % GHG from transportation 
• Aerospace – e.g. UAV market $127B market

Energy Storage:
• Renewable energy market estimated to be $777B USD in 

2019
• Renewables 250 – 300  Terawatts of excess solar and wind 

can be converted into hydrogen = $3B opportunity  
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Hydrogen Generation from Gas or Electricity 

Hydrogen Fuel Cells and Components Hydrogen System Intergrators

H2M Storage Central to Hydrogen Supply Chain 

Hydrogen Refueling

Hydrogen Storage and
Distribution

World Markets 
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Top and Bottom Line Benefits of H2M Hydrogen Storage

Increase Revenue:
Open up UAV and other markets by 
reducing capital cost of storage and 
simplifying logistics of re-fueling.

Decrease Costs:
H2M reduces capital cost of storage
Low pressure reduces operating costs
H2M tanks two thirds the size of 700 
bar 
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The Team - Key To Winning Approach
Patented technology created by a team of specialists in Hydrogen storage

Grace Quan, MBA, CPA  
CEO

Mark Cannon, MASc
CTO

Dr. Andrey 
Tokarev
PhD, Theoretical 
Physicist

Dr. Pei Pei 
PhD, Chemical 
Material Scientist

Grace has over 25 years of experience spanning a wealth 
of private and public sectors. She brings a strong 
perspective of fiduciary accountability, collaborative 
relationship management and effective communication to 
H2M.

Grace’s specialty is leading, developing and delivering 
visionary, game changing programs from start to finish, 
overcoming all obstacles in the way.

Mark is a Mathematician, and an experienced entrepreneur.  
He has over thirty years of experience commercializing 
academic developments.

Mark is very familiar with the technology start-up, the 
exigencies of entrepreneurship, and the business cycle of 
introducing new products into the market.

Andrey an expert in 
Quantum calculations, 
Molecular dynamics 
and Mass transport in 
Multiscale Modeling of 
new materials, focusing 
on the development of 
new functional 
materials for energy 
storage.

Pei specializes in Hydrogen 
storage materials, 2-D 
layered nanomaterials and 
metal alloys, and has 
worked in this field for 8 
years. He is an expert in 
advanced characterization 
and material synthesis.

Senior Management 
Hydrogen Storage Experts - R&D, Engineering  
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Dr. Viridiana 
Perez
PhD, 
Chemist

Dr. Erik Kjeang
PhD Associate Professor
Simon Fraser University, 
Director of the Fuel Cell Research Laboratory. (FCRel), 
Canada Research Chair in Fuel Cell Science and 
Technology Development

Sahida is a PhD candidate 
focusing on Theoretical 
Modeling  of materials using 
Molecular Dynamics and 
Mass transport of hydrogen 
storage materials.

Eric's research program at SFU encompasses the general area of sustainable 
energy technologies with specialization in electrochemical power 
generation.

Dr. Byron Gates
PhD Associate Professor
Simon Fraser University
Canada Research Chair, Tier II in Surface Chemistry 
(2005-2014) Head, Centre for Soft Materials  in 4D LABS 
at SFU

Byron’s research includes advancing the understanding and 
control of chemical modifications to the surfaces of 
nanoscale materials. 

Viri is a chemist with 
research experience in a 
variety of environments 
including: nanomaterials, 
organic, inorganic and 
organometallic chemistry.

Sungyup is a Chemical 
Engineer with research  on 
development of novel 
nanomaterials for hydrogen 
storage with high efficiency 
and stability .

Dr. Sungyup
Jung
PhD
Chemical Engineer

Sahida
Kureshi
PhD Candidate
SFU Mechatronics

Hydrogen Storage Experts - R&D, Engineering  Research Collaborators Simon Fraser University  



Let’s have a chat.

Grace.Quan@hydrogeninmotion.com
1-778-888-9590
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