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COMPANY OVERVIEW

HTI provides energy solutions based on the
Dynamic Combustion Chamber™ -A DCC 0

AUS Patent No: US 7,546,732 B2 i Granted June 2009
APollution-free, renewable, and sustainable

ANo greenhouse gases
AProduces only heat and clean water

OQUR MISSION:

DELIVER CLEAN, RENEWABLE
HYDROGEN-BASED POWER

TO THE WORLD & BEYOND ,
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COMMERCIAL TRAINING UNIT PATENT VALIDATION UNIT

Association of Plumbers & University of California, Davis
Pipefitters (Locals 442 and 246) Hydrogen Production and

50 kWh Hydrogen Steam Boiler Utilization Lab
., -
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Renewable
Wind, Solar,
Water

Utilities .

Fossil Fuel PG&E End Users

Coal. Natural SCE Autos, Trains, Ships, Homes, Buildings, ;

Gas SlLEns Commercial & Industrial Operations.

Etc.

Nuclear
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The problem with wind:

TO MUCH WIND Turn Down

> Merchant Penalty
~$0.04/kWh

US Weather CALISO
Service Predicts

1deg F
Error =

Predicts Renewable 300 MWh

Temperature Power

Turn Up Merchant

Penalty
$0.20 to

NOT ENOUGH WIND s
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LOCATION
OF
THE
NDYNAMI
COMBUSTION
CHAMBEHFR

STORAGE I S THE AHOLY GRAI L0O0o OF
HYDROGEN AND THE DCC ARE THE ANSWER 6
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http://www.nrel.gov/hydroge




HYDROGEN Grednileam ... ..
TECHNOLOGIES INC Sa%rum Stocktvn

| HTI
Electrolysis DCC Process

of Water Carnot Overall

Efficiency Efficiency S,

70% 90% 63%

V Competitive to fuel cell technology.
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Fuel Cell Technologies
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Waste_ Product ‘

——

Operating | Electrical
: Potassnum
arc | Akate | hydroxide | temperatureto | 60-to-70%
solution 90°C
PEMFC 9€ | Exchange | temperatureto | 40-to-60%
Membrane
I Membrane 80°C
Direct Proton oom ; 5
DMFC [ Methanol | Exchange | temperatureto | 20-t0-30% | CH OH.O
Fuel Cell | Membrane 130°C Air
Phosohori Natural gas,
PAFC | AcidFuel | R | 16040220°C |  55% |biogas, H2 0%,

Acid

Air

MCFC | Carbonate
Fuel Cell

Molten mixture
of alkali metal
carbonates

6200-t0-660°C

Natural gas,
bio gas, coal

gas, H? O? Air

olid Oxide

SOFC Fuel Cell

Oxide ion

conducting

ceramic

Source: h-tec, SAE International

800-to-1000°C

60-t0-65%

Natural gas,
bio gas, coal
202 Aj

—  Water

. 4
= Air Pollution
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ZRPRAXAIR
Increase Hydrogen Supply Avallability with Cavern Storage

Praxair has bailt a new way to make hydrogen supply available to refinenies no matter when it is needed.
Strategically integrated with Praxair's 310-mile Gulf Coast pipeline systom, the somge cavern emables
refineries to process heavier crudes and meet lower sulfur mandates with confidence. Instantaneous
hydrogen availability from Praxair's hydrogen cavern will allow refinecs to meet both planned and

unplanned hydrogen needs 24/7/365.
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Benefits of Hydrogen
Cavern Storage

Q. What was the impetus for the
development of Praoair’s Hj on-line
storage cavern?

A. The impetus was to offer refineriss
nstantaneous, hack-up hydrogen supply

and o abo increase hydrogen mailabiliy
froen Praxair’s Gulf Coast hydrogen

system. Hydrogen has becoone more
than just a selective additive 1o the oil
refining process. Haavier crodes and
mmandated ultra-low sulfur ransporiatica
fosds make hydrogen absclutely vital to
the 24/7/365 operaticas of a refinery.

Q. How does the cavern incremse
hydrogen availability?

A. By being integrated directly into the
heart of Praxair’s 310-mile Gulf Coast
hydrogen pipsline system, the cavern
can meet a custorner's planned o
unplamed hydrogen requirements on
an instantanacus basis. For example,
mest refiners supply a significont
poction of their hydrogen needs from
their oan hydrogen sources and, at
times, these sources bacorne unavailable.
In the past, refiners adjusted their
refinery peocesses when hydrogen
wasn't immediately svailable if their
supply was Jost. The cavem will now
peovide that ondine, back-up supply.

Q. Why use a cavern for wvailability?
Couldn’t this be done with Hy
production plants?

A. Gas pipeline systems operate

with limited storage so Praccair must
continually match system supply

- ol S
The wellbon' altastod above ®u covarn, which &
driied 5 a depi of 4,800 fout

to meet customer dammand. Becase
hydrogen prodoctica plants cannct

be instantanscusly brought ca and

off line without large inefficiencies
and significant equipment wear and
tear, there are times when refinery
hydrogen demand goes mmmet and the
refiner is forced to adjust its peoductica
process. The cn-line storage cavern will
change this availahility paradigm.

s Frzxalr kpdrogen slorage comern & tagreted © e ppedioe arving ek dong Se U5, Gl Coext

Hydrogen Is stored
under ground
just like
natural gas.

Jgeprand A 2a0pV! eqapnian

Integrating extsting and
stored hydrogen systems

Q. How does Praxair integrate
hydrogen supply with a refinery’s
existing hydrogen system?
A, Praxair does more than just supply
H2 malecules 1o the costamer gate.
Integration of new hydrogen supply
with an existing hydrogen system is
(oontiewed)

| oulsiana

Texas
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IMMEDIATE MARKET

U Not Connected to Grid
AnBl ack Start Capal -

U Instant Delivery '

U Dispatchable for Peak Power

U Reliability

U Eliminates Emissions

HTI dellvers tremendous savings and

liberates resources to focus on customers.
10
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EXAMPLE T KAUAI

Kauai Island Cooperative Utility
- 50% electricity without fossil fuels by 2023
- 90% of raw energy comes from imported oll
- Wind blows in some places 95% of the year

Renewable-to-hydrogeﬁ plus the DCC =
energy independence! =«
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FUTURE MARKET

As the cost of hydrogen decreases,

our value proposition explodes!

U Mobile Sources (Auto, Trains & Ships)
U Process Steam

A  Food Processing
A Power Generation

HTlI 6s patent and derivative patert

on the increased use of hydrogen as a source of energy 19
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HYDROGEN IS ENERGY

The Sun runs
Someday hydrogen will replace gasoline on Hydrogen!!!

A Hydrogen is the most abundant element in the
universe

A Hydrogen can easily be made by electrolysis of
water

HTlI 6s hydrogen burning process |
with no batteries, chemicals, greenhouse gases, or other toxins
anywhere in the process

13
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The DCC burns Hydrogen created from renewable sources such as
solar, wind, biomass, and water delivering an end-to-end energy
solution thatos truly green. 14
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ENVIRONMENTAL IMPACT

The United States

| What’s the Plan?

Pounds of CO, emitted per million Btu of energy for various fuels:

Coal (anthracite) =227 Coal (bituminous) =205

Coal (lignite) =215 Coal (subbituminous) =213

Diesel fuel & heating oil =161 Gasoline =156

Propane =139 Natural gas =117

H Y D R O G E N - O http://tonto.eia.doe.gov/ask/environment_fags.asp

HTI 6s energy solution can stop

transfer of wealth in history 15
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For quotes and investment information:

Bob Olson 209-321-3913 Bob@hydrogentechnologiesinc.com

Ed Stockton 209-986-9346 Ed@hydrogentechnologiesinc.com
16

www.hydrogentechnologiesinc.com



