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Energy Issues. Energy Supply

World energy demand, 1990-2040*
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e Currently: >85% of energy supply is from hydrocarbons.

1Source: US Energy Information Administration



Energy Issues.

Hydrocarbons and Climate Change
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Energy Conversion and Storage with Solar Fuels. SOLAR
Artificial Photosynthesis FUELS

-Hydrogen, CO, natural gas, liquid hydrocarbons and oxygenates
-Use the existing energy infrastructure




Tandem 2e” Reduction of Carbon Dioxide.

Syngas (2H,:C0O) and Formate (HCO, ")
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Market Potential.

Technoeconomic analysis

Ranges of Levelized Cost of Qutput Electricity from Storage
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< Renewable electrolysis
(First Step):
I
>0l Wind: $3.64/kg H,
Electrolyzer ——> Solar: $7.62/kg H,
Wind PEC H, production still too

high. Goal is ~$5/kg H,

Newman et al. J. Electrochem. Soc. (2012).
Electrocatalytic syngas production 159: A1722-A1729




Initial Target Markets

Deployable electrolyzers for
military applications.
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Clean e_r'\‘erg‘y fé_r the tiwuird oId.

Clean energy for remote islands
and off-grid communities.

Energy independence for island nations.




