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WE NEED A SUSTAINABLE ENERGY SYSTEM
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* Power-Gen Renewable Energy and Fuel Conference 2006, Las Vegas, NV. April 11, 2006
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"We have a serious problem. 
America is addicted to oil, 
which is often imported from 
unstable parts of the world." 

President Bush
2006 State of the Union Address
January 31, 2006

Daryl Cagle, MSNBC website
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A  National Commitment to
Hydrogen Technology
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-Dr. Geoffrey Ballard 
Founder, Ballard Power 

(Fuel cell pioneer)

NOTE: A 1 GWe nuclear power plant requires 1 m3

of fuel per year and produces no carbon emissions.  
An equivalent fossil plant requires 4 million tons of 
coal (a train over 400 miles long) and produces 9 
million tons of CO2 per year.
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Uranium Oxycarbide

Porous Carbon Buffer

Silicon Carbide

Pyrolytic Carbon

PARTICLES COMPACTS FUEL ELEMENTS

TRISO Coated fuel particles (left) are formed into fuel 
rods (center) and inserted into graphite fuel eleme nts 
(right).

Helium Gas-Cooled Reactor
• Modular Design
• Underground silo installation
• Capable of high temp operation (1000 °C)
• Refractory-coated fuel
• Passive safety
• Attractive economics

Source: General Atomics
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H2SO4 ½O2 + SO2 + H2O
> 800°C

H2 + H2SO4 SO2 + 2H2O
100°C

SO2 + H2OH2SO4 (H2O)

H2O

H2

½O2

> 800°C

Heat

< 100°C

Electric Energy
SO2 + H2OH2SO4 (H2O)

H2O

H2

O2

H2O

H2

Inputs:
• Water
• Heat
• Electricity

Outputs:
• Hydrogen
• Oxygen
• Waste Heat

Waste Heat

H2SO4 ½O2 + SO2 + H2O

SO2 + 2H2OH2 + H2SO4

• Simplest thermochemical cycle

• Requires heat (80%) and electricity (20%)

• Common high temperature acid decomposition step
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