The Era of Abundant, Clean and Affordable Energy
How Hydrogen 2.0 will transform your use of energy

Introduction

The Cost of Energy
Ingenuity:
Humanity’s
Game-Changer

Ingenuity has enabled us to overcome disease and famine. It has taken us to
the depths of the oceans and to the outer limits of the solar system. Ingenuity has enabled us to turn sand into the words you’re now reading and
ancient organisms into the energy that powers your screen.
Our quest for progress, however, has also created obstacles and threats. For
example, the Industrial Revolution gave rise to cities; the by-product was an
exponential population growth. This was such a big issue that at the beginning of
the Twentieth Century, many experts predicted a widespread scarcity of food by
mid-century: the planet simply could not sustain that many people. Yet,
ingenuity solved the problem. Advances in biotech increased exponentially the
yields of crops everywhere, and the dire predictions did not materialize.
Today, we may be at a similar crossroad. After more than a century of powering
human progress, the toll of advancing society through the use of fossil fuels to
power everything from cars to cities can no longer be ignored. Nobody wants a
warm planet that stops progress in its tracks. Climate change has imposed a
deadline on all of us. How much longer are we going to be able to aﬀord the
increasing cost of burning our way into progress?
Ingenuity is, once again, the game-changer. The time is now for humanity to
prove we can use our ingenuity to overcome any obstacle – no matter how big.
This brief eBook is all about expediting the world’s transition to clean, aﬀordable
and abundant energy through a transformational way to extract hydrogen from
water and a transformational way to take it to market.

We call this Hydrogen 2.0, and we explain how it will transform
your use of energy in the following pages.
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A Brief History of Hydrogen
From the Big Bang to your Body
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There’s a good reason why Hydrogen is the first element in the periodic table: it’s the most
abundant element and the building block of all others.

You know the story.
All there was for the ﬁrst couple of hundred million years after the Big Bang was a cloud of elemental particles that eventually became a cloud of hydrogen.
Gravity produced clusters in the cloud that became the ﬁrst stars. The huge pressure at their core produced all other elements. When those massive ﬁrst stars
exploded or died, those elements were liberated and formed the dust that gave birth to our solar system.
If hydrogen powers stars, it must be the universe’s most eﬃcient and powerful source of energy, right? It is.
Mighty hydrogen actually enables all other sources of energy. Hydrogen is the “hydro” in hydrocarbons. The hydrogen atom is the source of power in all of today’s
traditional fuels, including gasoline and natural gas. All such hydrocarbon fuels achieve their energy release when the hydrogen atoms are combined with oxygen
and ignited. Hydrogen is also the source of the photons that travel from the sun to solar panels everywhere. Hydrogen powers the water that creates the
atmospheric pressures that move wind turbines. Even nuclear energy would be impossible without hydrogen – in the form of heater- cooling reactors.
In the past few decades we’ve discovered that it’s not only hydrogen that is everywhere: water is extremely common in the universe. Some of the moons of
Jupiter have more water than our entire planet, and thousands of comets that orbit the sun are made of ice water. We shouldn’t be surprised by this: after all,
water is also the most abundant substance in our own bodies.

We’ve been blessed with water. Life has evolved around it. Water sustains. Water cleanses. Water holds the answer to the
biggest challenge we face today: clean, abundant and affordable energy, everywhere.
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Hydrogen and Energy
Why Its Use as an Energy Source Has Been Limited
Hydrogen’s energy potential is nothing new to humanity. For decades, hydrogen has held the greatest hope for a clean energy future. It is the universe’s
most abundant element and the world’s cleanest source of energy.
But its use has been restricted by challenges in how to harvest, store, transport and release that energy. Harvesting hydrogen is not as easy as drilling a hole and
burning whatever comes out. Hydrogen creates strong bonds in molecules – that’s why water can travel in comets for billions of years without breaking up.
Extracting hydrogen from water, at yields that make it competitive to other forms of energy, is actually rocket science.
The fundamental challenge with hydrogen is that it needs to be captured and stored. Hydrogen connects itself to other elements— like carbon in plants, petroleum and natural gas, or attached to oxygen in water. To produce pure hydrogen, a primary energy source is needed to break the chemical bond and separate
hydrogen from the other elements it’s bonded to.
Where this primary energy source comes from will determine whether the hydrogen is fundamentally clean and eﬃcient, or not. The hydrogen at the end of the
process may be used in applications that are clean, but if the steps taken to reach that stage have generated pollution and greenhouse gases, then it’s just a
“feel-good” thing as it is not very clean.
For decades, the potential of hydrogen has been held back by the total costs and logistics of production, storage and distribution challenges. Historically, the
energy required to harvest hydrogen made it too costly and carbon-emitting. Traditional hydrogen production is a centralized process that requires a specialized
and expensive infrastructure for safe storage and distribution that further constrains hydrogen’s availability and eﬃciency. The diﬃculty of extracting hydrogen
and taking it to market has limited the use of hydrogen to specialized niche applications.
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Hydrogen and Energy – Continued

The Traditional Way of Producing and Using Hydrogen
The traditional way of producing and using hydrogen – including electrolysis, steam reformation of natural gas or through the gasiﬁcation of coal, which
date back to the 19th Century – suﬀer from several signiﬁcant problems:

1. Expensive to produce.
Hydrogen is bound up tightly in molecules,
so a great deal of energy must be used to
release, extract and purify it. Traditional
hydrogen production requires more energy
(and greenhouse gases) to produce than it
returns in energy value. So it’s expensive
and not so clean after all.

2. Hard to contain.
Once you’ve got the hydrogen, it wants to
escape. Getting enough of it, by mass, in
one place to be of practical use is diﬃcult
because its small molecule spreads out.

3. Difficult to store.

4. Expensive to transport.

Stored as a gas, traditional hydrogen is
highly pressurized, ﬂammable and breaks
down most containers. Stored as a liquid, it
requires expensive cryogenics and

Moving traditional hydrogen to where it’s
consumed is an expensive and wasteful
process. A substantial amount of the
hydrogen produced today is vented oﬀ due

intensive safety infrastructure. So it costs
even more to store hydrogen and to get it
where you want to use it.

to the challenges of maintaining cryogenic
temperatures from the time of production
to the moment of use.

For decades, these obstacles have prevented the emergence of a hydrogen economy. Yet, the promise is there because we know that, once mastered, hydrogen as
a source of energy becomes unlimited. Hydrogen can be made from a vast number of feed stocks, meaning that unlike petroleum, supplies of hydrogen will
simply never run out, nor will they ever become concentrated in any one part of the world. It is the one element that can have the greatest and quickest impact on
reducing carbon emissions.

Here’s where human ingenuity comes back, once again, to help us overcome adversity. The days of difficult, costly and unwieldly
hydrogen may be numbered. We call this the era of Hydrogen 2.0 and the next chapters will teach you all about it.
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Hydrogen 2.0: Changing the Game
The Pillars of a Hydrogen 2.0 Economy
Here’s where we are so far:
1. The environmental costs of fossil fuels like coal, gas
and oil are becoming untenable.
2. Nuclear power carries signiﬁcant cost as well as safety
and environmental risks.
3. Alternative energies like wind and solar are not yet

Zero Emissions
On the production side, the Hydrogen 2.0 extraction
process generates hydrogen without the use of chemicals
or electrolysis, and without any greenhouse gas emissions.
On the consumption side, hydrogen fuel returns only
water back into the environment.

available around the clock and are diﬃcult to scale to
solve the planet’s immediate energy challenges.
4. Traditional hydrogen’s extraction, transportation and
storage challenges limit its potential to specialized niche
applications.

Enter Hydrogen 2.0.
Hydrogen 2.0 seeks to completely change the game by

On-Demand
Hydrogen 2.0 is characterized for its on-demand
production. Systems using Hydrogen 2.0 processes enable
the generation of hydrogen on-site or on-board, where
and when it is needed.

enabling the transformational, localized production of
hydrogen energy at the point-of-use ―safely, aﬀordably
and with no carbon emissions. It is based on a new
eﬃcient extraction technology that produces hydrogen
gas from water on-demand, where and when it is needed.
In contrast to traditional hydrogen energy produced by
electrolysis or steam reformation of natural gas, a
Hydrogen 2.0 energy system is characterized by the
following three properties:

Cost Competitive
Hydrogen 2.0 can be produced in abundance on a cost
competitive basis to other energy alternatives. It is an
energy source with an unprecedented level of
predictability in pricing stability since it doesn’t require
exploration or drilling and is available 24/7 anywhere.
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Hydrogen 2.0: Changing the Game - Continued

Cost-effective, Localized Production of Clean Energy
The cost-eﬀective, localized production of clean hydrogen energy at the point-of-use represents a new era of ‘no-compromise’ energy. It is the realization of a
sustainable way to deliver hydrogen energy on-demand, where and when it’s needed, unlocking hydrogen’s potential as an aﬀordable, emission-free and universally available alternative to today’s hydrocarbon economy.
Hydrogen 2.0 is being made possible by major breakthroughs on two critical fronts:

Hydrogen production.

1

Hydrogen 2.0 introduces a low-cost way to store hydrogen in a liquid state at room temperature and without pressure (people call it water)
before the hydrogen is extracted. The extraction process frees hydrogen from its oxygen bond without chemicals or electrolysis, and
without any greenhouse gas emissions. Since Hydrogen 2.0 is made from nature’s most abundant resources, it doesn’t require expensive
exploration or drilling and is available 24/7, providing a nearly inexhaustible source of clean energy for our society.

Hydrogen consumption.

2

Because it’s produced on-demand at the point of use, Hydrogen 2.0 no longer requires a massive, expensive infrastructure for safe storage
and distribution. When you can make hydrogen where it is going to be consumed and when it is needed, you minimize storage and transportation costs, improve operation ﬂexibility and make for a very safe energy source. It also gives everyone access to Hydrogen 2.0, as
water is everywhere.

Hydrogen 2.0 represents a major breakthrough in hydrogen’s viability as a worthy contributor to the world’s energy mix. With
Hydrogen 2.0, the pieces are in place to enable a viable hydrogen economy that leverages a plentiful supply of hydrogen.
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The Economics of Hydrogen 2.0
Cleanest Economics Ever Produced
The aim of Hydrogen 2.0 is to change the economics and environmental impact of clean energy production. The word “cost” in a Hydrogen 2.0 economy
takes on a completely diﬀerent connotation as follows:

1. Production costs.

2. Infrastructure costs.

3. Safety costs.

4. Consumption costs.

5. Environmental costs.

Since Hydrogen 2.0 is made from
nature’s most abundant resources,
it doesn’t require expensive
exploration or drilling and is
available 24/7. The process uses no
precious metals or exotic materials,
and can be produced cost

For the ﬁrst time, hydrogen can be
easily distributed as a water-based
fuel that safely uses the world’s
existing energy distribution
channels. Hydrogen 2.0 doesn’t
require expensive retroﬁtting or a
completely new infrastructure to

Hydrogen 2.0 can be produced
on-demand at the point of use with
none of the traditional safety
concerns associated with its storage
and distribution, including
pressurization and cryogenic
temperatures. The hydrogen is

Hydrogen 2.0 can be produced in
abundance on a cost competitive
basis. It can be an energy source
with an unprecedented level of
predictability in pricing stability.
The economics of Hydrogen 2.0
have the potential to make it

The Hydrogen 2.0 process is green
throughout its entire lifecycle.
Hydrogen extracted and used in this
fashion is completely clean with no
greenhouse gases and no carbon
emissions—from production to
consumption. There are no toxic

eﬀectively from readily available
materials, abundant components
and recycled substances. Systems
using Hydrogen 2.0 can oﬀer a
competitive total cost of ownership
and an attractive return on
investment.

get energy where it’s needed. It can
use existing liquid fuel
infrastructure—standard tanks,
pumps and nozzles—providing low
equipment and infrastructure costs
that can give it an advantageous
jump start.

stored as water until it’s needed, so
it’s completely safe to handle, store
and even spill. It is non-ﬂammable
and non-hazardous—for people and
the environment.

transformative – ideal for the
industrialized world as well as for
developing economies.

by-products, side eﬀects, waste
streams, loss of habitat or
environmental damage.

Hydrogen 2.0 addresses the global imperatives of eliminating carbon emissions, reducing air pollution, and relaxing the world’s economic dependence on ﬁnite
resources. It gives rise to a new era of commercially viable hydrogen applications with mass market potential that will change the way we power our homes, cars,
factories and cities – read on!
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Hydrogen 2.0 has the potential to be the answer to the question we posed in
Chapter 1: How much longer can we aﬀord the increasing cost of burning our way
into progress?
Here are the 10 reasons why:

Hydrogen 2.0
Top Benefits
No-Compromise
Energy Finally
Made Possible

1. Abundant energy.
Turns water into clean energy, providing an unlimited, high-volume
fuel manufactured from the universe’s most plentiful element.

2. World's cleanest energy.
Uses only abundant chemicals found in nature and produces zero
pollutants during its production or use. There’s no new greenhouse
gases, no emissions, no particulates, no heavy metals, and no
negative environmental impact.

3. Low production costs.
Makes hydrogen – once and for all - cost-competitive. And there’s
no exploration, no mining, no hazardous spills, no steam
reforming, no CO2 emissions, or expensive electrolysis.

4. The safety of water.
Stores hydrogen in an aqueous state at room temperature without
pressure until the hydrogen is needed. The feedstock is completely
safe to handle, store and even spill. It is non-ﬂammable and
non-hazardous – for people and for the environment.

5. Easy to store and transport.
Can be stored, without pressure, at a wide range of temperatures
(0°C to 90°C), making it easy to transport.
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Continued
6. Existing infrastructure.
Hydrogen 2.0 can use the world’s existing liquid fuel distribution
channels. It doesn’t require expensive retroﬁtting or a completely
new infrastructure to get energy where it’s needed.

7. On-demand availability.
Converts hydrogen into a gas at the point of use “where you need
it” on-site or on-board and “when you need it” for instant
consumption, foregoing the need for expensive storage and
transport. This potentially drives down costs, improves operation
ﬂexibility and makes for a very safe energy source.

8. 24/7 reliability.
24/7

Oﬀers uninterrupted availability and can be reliably produced any
time, day or night, in any weather condition, anywhere.

9. Makes drinking water.
When combined with oxygen, hydrogen produces an energetic
reaction that results in pure water. This makes the entire energy
cycle clean, not ‘cleanable.’

10. Cleans hydrocarbons.
Can even be used to enrich traditional fuels, boosting the BTU level
of hydrocarbons when combined with coal, oil and natural gas to
make them burn cleaner, with less pollution.
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Hydrogen 2.0
Top Benefits
The beneﬁts of Hydrogen 2.0 can actualize an
unprecedented source of energy for all kinds
of applications. They enable clean and
aﬀordable energy production using the
world’s most plentiful element across industries and markets.

Hydrogen 2.0 Industry Applications
From Boilers to Fuel Cells: the On-Site/On-Demand Recipe
Imagination is the only limitation when it comes to applying Hydrogen 2.0 to power everything from cars to cities.
Hydrogen 2.0 can be used to power most anything that uses an engine or requires heat or electricity to enable a new generation of hydrogen-fueled applications
for electrical power generation, heat generation and transportation. It can even be used to produce drinking water.
Hydrogen 2.0 can fuel a broad range of commercially viable applications with mass-market potential that include power generation for internal combustion
engines, fuel cells and turbines, boilers for heat and hot water, combined heat and cogenerated power units, industrial gases, energy storage, synthetic fuels in
both gas and liquid forms, BTU enrichment when combined with traditional fuels, potable water production, and clean and aﬀordable energy for developing
economies.
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Hydrogen 2.0 Industry Applications - Continued

Examples of Commercial and Industrial Applications
Here are a few examples of commercial and industrial applications that could immediately beneﬁt from plentiful, clean and aﬀordable
Hydrogen 2.0 energy:

Traditional engines and boilers

Domestic energy

Industrial energy

Replacing expensive obsolete systems or
supplementing their fuel with hydrogen to drive down costs.

Including home generators fueled by hydrogen.

Including manufacturing, processing, data centers
and oﬃces.

Urban and community energy

Transportation, marine and aerospace

Feeding hydrogen fuel cells

Powering communities of all sizes and demographics whether
in developing economies or the most developed cities.

Providing safe, on-board hydrogen power for the
next-generation of ground, air and sea transport.

Driving down the cost of energy production.

The question now becomes: how can you beneﬁt from Hydrogen 2.0?
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Leading the Hydrogen 2.0 Era
The Role of Joi Scientific in Making Hydrogen 2.0 Possible

We’re on a mission to lead the global transformation from a hydrocarbon economy to a Hydrogen 2.0 economy by producing clean, low-cost hydrogen
energy solutions and by working with the broadest possible partner ecosystem to make the greatest global impact.
Joi Scientiﬁc was formed by a group of global business leaders, technologists and social entrepreneurs who believe plentiful and clean hydrogen can
give the world a viable energy alternative to today’s problems.
In the beginning we felt constrained. Every clean innovation came with expensive trade-oﬀs that blocked humanity’s harmonious progress. To us that
didn’t make sense. Thus began our multi-year quest to create clean, abundant and aﬀordable energy, so everyone, everywhere could innovate without
compromise. Every step in the process of extracting and making hydrogen broadly available would enable the company to deliver on its mission to
expedite the world’s transition to clean, aﬀordable and abundant energy.
After years of empirical experimentation, the company devised a novel approach to eﬃciently produce hydrogen on-demand, at the point of use,
without pressure and at room temperature, at yields that ﬁnally make hydrogen cost-competitive. The second technical hurdle the company solved was
the ability to leverage the energy infrastructures already in place – the pipes, tanks and transportation systems – in order to accelerate the practical
use of hydrogen in the marketplace,
Our breakthrough approach to eﬃciently extract hydrogen and make it available to power all kinds of applications make this a no-compromise energy
source to fuel growth and innovation everywhere.

We call it Hydrogen 2.0. The rest is history.
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Headquarters

Contacts

Our world headquarters is based at the Kennedy
Space Center Space Life Sciences Lab located at:

Investment
joe@joiscientiﬁc.com
ken.harden@joiscientiﬁc.com

Kennedy Space Center

Partnerships
Americas: ken.harden@joiscientiﬁc.com
Europe: michael.schoeneberg@joiscientiﬁc.com
Asia: stefan@joiscientiﬁc.com

Space Life Sciences Lab,
505 Odyssey Way, Suite #103,
Merritt Island, Florida 32953
209-787-3564 (209-PURE JOI)

Marketing & Press
vicky@joiscientiﬁc.com
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