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Heat From Nuclear Reactors Can Be Used To Produce H2
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Thermochemical Processes Use High-
Temperature Heat and Water to Produce H2
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The Challenge: High Temperatures Are Required
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Advanced High-Temperature Reactor

Graphite Coated-Particle Fuel
Molten Salt Coolant (Fluoride Salts)



Advanced High-Temperature Reactor
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High-Temperature Reactors Use One Fuel
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Molten Salt Coolants Have Several 
Advantages: Good Heat Transfer, Low 

Pressure, and Transparent



Liquid Coolants Lower Peak Reactor Temperatures
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Liquid Cooling Lowers Peak Temperatures
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Inorganic Separation Membranes

Lowering Peak Thermochemical 
Cycle Temperatures



Sulfur Family of Thermochemical Cycles
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High Temperatures Required By 
Sulfuric Acid Decomposition Step

• High-temperatures required to drive 
equilibrium reaction to completion

H2SO4 ⇔ SO3 + H2O ⇔ SO2 + H2O + 1/2 O2

• Membrane separation of O2, H2O, and SO2
from SO3 drives reaction to the right 
allowing high conversion at lower reaction 
temperatures



Calculated Conversion of SO3 to SO2

Calculated Conversion of SO3 to SO2 at 10 atm
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Sulfur-Trioxide Membrane Decomposition System
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Inorganic Membranes Lower Temperatures
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Methods to Lower Peak Temperatures 
for Thermochemical Hydrogen 

Production Are Being Developed

• Advanced High-Temperature Reactor
− Low-pressure liquid cooled reactor

• Inorganic separation membranes
− Complete chemical reactions at lower 

temperatures


