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Hydrogen Production from Biomass Using Supercritical Water

Yukihiko MATSUMURA

Hydrogen production by gasification of biomass and waste organic compounds in supercritical

water is a promising technology for utilization of wet organic compounds which cannot be used as

a fuel because of its high moisture content.

Catalytic as well as non-catalytic gasification has

been investigated, and a high gasificaiton conversion was achieved. Product gas is mainly

composed of hydrogen, carbon dioxide, carbon monoxide, and methane.

In order to obtain a high

yield of hydrogen, methane generation should be repressed and water-gas shift reaction should be

enhanced. Removal of carbon dioxide from hydrogen using only high-pressure water and

utilization of nickel catalyst is also discussed.
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H; 6.3 7.7 1.8
CO; 3.1 3.7 0.9
Cco 0.6 0.2 3.0
CH, 0.9 1.2 1.0
CoHg 0.2 0.0 0.2
CoHy 0.0 0.0

Carbon balance 0.82 0.86 0.89
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coal coconut shell macadamia
activated activated shell
carbon carbon charcoal
gas yield (mol-gas/mol-feed)

H; 1.5 2.2 2.7
CO, 1.5 34 1.1
co 2.3 0.8 0.5
CH4 1.0 1.2 3.2
CzH, 0.0 0.0 0.0
CzHg 0.4 0.4 0.3
C3Hg 0.0 0.0 0.0
Cs3Hg 0.1 0.1 0.1
Carbon balance 0.97 1.03 0.95
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Temp.[.C] 600 550 500
gas yield {(mol-gas/mol-feed)

Ha 2.0 0.6 0.5
CO; 1.5 0.7 0.9
co 2.6 1.7 1.6
CH, 0.9 0.4 0.3
CoHq 0.0 0.0 0.0
CaHe 0.3 0.1 0.1

CsHg 0.0 0.0 0.0
C3Hg 0.1 0.1 0.0
Carbon balance 0.98 0.54 0.51
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Pressure [ MPa ] 34.5 25.5 Feedstocks Depithed bagasse Sewage

gas yield (mol-gas/mol-feed) ) liquid extract sludge

Concentration [ wt% ] 1.5 2.8
H, 2.2 1.7 -
gas yield (g-gas/g-feed), %
CO; 1.8 1.3 Hz 2.4 2.7
co 2.3 2.8 Co, 90.0 66.0
CH,4 1.0 0.9 co 0.0 3.5
CoHy 0.0 0.0 CHy 6.8 16.0
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