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Solar-Powered Urban Metabolism
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Major Hydrogen Production Processes

Primary Method Process Feedstock Energy Emissions
Steam Reformation ;
95% In the U.S.
CH,+H,0—->CO+3H, .
CO+H,0—CO,+H, 48% In the world
TThemmaenica e = 7 T ' 1
“plitting Huge Carbon Footprint
Thermal Casiication COZ/H (Wt) 2 5
Incomplete Reactlon
Pyrolysis —> CO generation
can mlthate their
effect.
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I.I'-:L'.I'w.-'lr.'ll.'l Ve aLel LITLLl L Il'ullll 'l"HIIlu.I.- A Shiaxnsna
Flectrochemical Electrolysis Water Electricity from coal or | Some emissions from
natural gas electricity production.
Photoelectrochemical Water Direct sunlight No emissions
Photabiological Water and algae Direct sunlight Na emissions
strains
Biological Anaerobic Digestion Blomass High Temperature S0me emissions
heat
Fermentative Blomass High temperature Some emissions
Microorganisms heat

Source: www.hydrogenassociation.org/general/factSheets.asp



Key Findings from the Commercial
Electrolysis

B Commercial System Efficiencies (54-67 kWh/kg)

SAE.NN T = joal System (HHVY of Hydrogen 39 kWhikg)

54-67 kWh/kg-

H2 cost S/kg
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Electricity costs $/kWh

Electricity cost is a mgjor component of H, cost

Source: Summary of Electrolytic Hydrogen Production, NREL 2004



Solar Light-Driven Electrolysis with Water
Treatment
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