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Construction of hydrogen production system and the GTL technology from grass and woo
dy biomasses
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The pyrolysis rate of biomass is much higher than the gasification rate of char, t
he overall conversion rate of biomass is controlled by the gasification rate of char (that is, carbides fo
rmed after pyrolysis) in the reduction zone. That is, the overall gasification rate is limited by the slow

gasification-rate of char in the endothermic reaction zone. Hence, we attempted to improve the gasificati
on reactivity by using an alkali metal catalyst at low temperatures. The main results are summarized. (1)
When potassium is directly supported on char, the gasification rate of wood biomass (Douglas-fir char) inc
reases by approximately 4-5 times even at a small support ratio (2.1 wt%%. (2) The gasification rate can b
e significantly improved even at low temperatures by using a method in which potassium is directly support
ed on char. The catalytic effect of potassium is observed for not only wood biomass but also grass biomas
S.
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Ultimate analysis [daf wt%)]

H/C C H 0 N S

Douglas fir 1.31 52,10 5.70 42.10 0.10 0.006

Wheat straw  1.53  47.88  6.10  45.50 0.31 0.210

Rice straw  1.57 47.55 623 45.67 0.48 0.070

Ricehusk 1.52 48.94 621 44.46 0.34 0.050
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Proximate analysis [wt%]

HV (d.b.)[T/g] VM FC Ash  Moist.

Douglas fir 19600 82.6 121 0.3 5.0
Wheat straw 17050 70.8 18.3 5.1 5.8
Rice straw 15520 65.5 16.6 11.1 6.8
Rice husk 14320 58.4 14.5 18.4 8.7
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Pressure 0.1 [Mpa] (atmospheric pressure)
Gasifing temperature 700, 750, 800, 900, 1000 [°C]
Gasifmg agent Co,

Flow rate 400 [mL /min]

Weight of sample 6.0 [mg]
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