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Presenter
Presentation Notes
Our dependency on non-renewable fossil fuels is growing every day.  There are numerous potential purposes for using hydrogen.  Unfortuately – despite being the third most abundant element on the earth – there are challenges extracting it, delivering it, and storing it.
Why Hydrogen:
– Renewable and Abundant – it will never run out.
– No Harmful Emissions – when used for power production the only waste product is clean drinking water.
– Very Powerful – hydrogen is several times more powerful than gasoline.
– Fuel Efficiency – delivers more energy per pound.



The Problem — Why Not Hydrogen

® Expensive to extract

® Difficult to Transport

® Storage


Presenter
Presentation Notes
Why NOT Hydrogen:
– Expensive to extract – requires a lot of effort to be extracted from chemical compounds.
– Difficult to Transport – requires high pressure transportation and storage.
– Storage – because of its lower density it has to be kept at very low temperatures to keep its liquid form and effectiveness.
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e Transportation — land vehicles
including over the road trucks

e Ocean going ships

e Energy storage — windmill
farms

e Trillion dollar plus global
markets

e Dominated by multinational oil
and gas companies
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Technology

® Issued Patents —
Material Science

® Proprietary Technology
— Actual Operation

Patented Technology
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Presenter
Presentation Notes
Hydrogen generated on demand. Eliminates the requirement for high pressure storage and transportation
Powers internal combustion engines in full or supplementally reducing the demand for gas and diesel
Operates fuel cells
Byproduct from the hydrogen generation process is collected and recycled an indefinite number of times
A completely renewable and sustainable hydrogen feedstock
Scalable
Approaching cost competitive status with liquid fuels



Test Results

W#WE#HE{&W&.JL1” T

|

— W
: -_- T-jE-;h-

3
S . . -
hd o o F'I' m

e [n il
~ S e L - 17N,
Ly _ s
L] TN, TR CEEE T - _E;
— | =mrm | o-q0% | I3E W%
- F Ha, LT 1 4 - TR
e e k) [ ma 9.0% « 1T
Iﬂ" 4 = i Sy
i r's
I.HH.L m— —
[ %, ¥ e 1 -8 e
L, - 1 - § S
o wi md (411 ot ! - {00 - AL
. —- = 10, A0
Ealn b 1im - A
: W% g 0% - &
—_— ¥ O- b
e R3] =+l
ﬁ 1
- 100%, L LIPS - 100
MF!I }:.H T
| Sacwvacas 1 E
o s 0 - L8 A%
- D= M P - 300
| el i it
I B ’;;T R - o
o | 2-0F% LIn. - T
I ‘ﬂJI w
A0 = 10 Shae I_'__r
: ; o
fomeati 1 2l TR0 5. 7% i

* Supplemental
Hydrogen in ICE
proven technology

+ AlGalCo
Hydrogen actual
operations results



Test on 15L Diesel Engines
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Closed Loop Recycling Hydrogen On Tap Aluminum Allo

Industrialization

e Cost competitive with gasoline

and diesel
LME: $2,5/kg

e |nert anode program M. gggﬁzg
e Molten electrolysis 12$2f§/2k3

AR 3
Al B

Aluminum Alloy

Green Premium: $0,44/kg

. Primary Alloy: $3,20/kg 12 CO2e
Recycled Alloy: $3.64/kg 0,55 CO02e
Cash costs: $1,37/kg
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Hydrogen

Energy Costs: $0,06/kWh

Full costs $0,12/kg $0,40/kg $2,80/kg
Cast costs $0,1/kg $0,20/kg $0,90/kg
0.1CO2e 0.15 CO2e 0.05 CO2e

---------------------------------------------------------------------------------------------------------------

Electrolysis
\l/ $0,2/kg
$0,01/kg
$012/kg 0.15 CO2e
$0,1/kg ALU
0.1CO2e Alloying

Ingot Casting
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Mid-size engines generate 1kg/truck/week
Class 8 diesel engines generate 150kg/truck/week

0 /80

1,000 7,800

78,000
/780,000
/7,800,000

128,205 trucks generate 1,000,000MT of “grey powder” = 3.2% market penetration

10,000
100,000
1,000,000

12

0.00025%
0.0025%
0.025%
0.25%
2.5%
25%

1

H

Hydrogen

ON DEMAND




Hydrogen
ON DEMAND

Recycling Expansion

Transportation applications

Aluminum smelters
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Marine diesel engine
emissions reductions
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Value Proposition

ON DEMAND

Reduces demand for gasoline On Demand, so NO high pressure
and diesel storage or refueling

Completely renewable

Reduces harmful emissions :
aluminum-based feedstock

Cost-competitive with
gasoline and diesel

No new refueling infrastructure

No modifications of vehicle

! EPA compliant
engine

Meets or Exceeds GREEN Fleet Initiative Metrics
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Scalable
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5.4 LITER V-8 15 LITER

PORTABLE
GENERATORS GAS POWERED FLEET OVER THE ROAD
VEHICLES DIESEL TRUCKS
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Competition

AlGalCo Natural Water

Benefits Gas Electrolysis

Recyclable Yes No Yes
Storage Yes No No
Fuel Cells Yes Yes No

Infrastructure Yes No No
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Advantages to Energy EcoSystem

® Fleet service providers
® Commercial Fleets

® OEMs

® The aluminum industry
® Windmill Farms

® Utilities
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