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Estimation for the Creation of Hydrogen Stations with Various Biomass Resources
in the Tokyo Metropolitan Area
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Abstract

This paper examines approaches to the utilization of biomass by means of producing hydrogen from biomass and filling
fuel cell vehicle at hydrogen stations. It was shown that the biomass transport costs for hydrogen production may be reduced for
In the Tokyo Metropolitan Area, there are only a few sites capable of producing more than 200m’h of hydrogen
However, in the case of

co-generation.
from woody biomass, which scale is required for a hydrogen station to be operationally practical.
livestock excreta and agriculture residues, around 10% of the municipalities are capable of securing sufficient biomass to be
practical for hydrogen production. As for sewage sludge, it will do better to be utilized as resources for co-generation than for
hydrogen.  Furthermore, it was also shown that the method of hydrogen production from livestock excreta will be economically
feasible with the effect on reduction of CO; emission in the future.
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Table 1 Methods of Hydrogen Production from Biomass in Japan

Sources of biomass Conversion technique Gas corpposmon, enerey Scale & remarks Ref#
efficiency, etc.
Woody biomass Low temperature H,: 66%, CHy: 2%, B: 10 vd (dry) [4]
(forest cuttings, fluidized-bed gasification | Cold gas efficiency: 70%
thinned wood, Partial-oxidation H,: 62%, cold gas efficiency: | B: 10 t/d (dry) [4]
sawmill scrap, gasification 60%
etc.) Steam gasification Hy: 60%, 17 m*h (Hy) B: 1.4 t/d (wet) [5]
H,: 83%, CHy: 15%, B:atl gh [6]
0.5 m*/h (Hy) (laboratory)
Dry | Grasses, seaweed Supercritical-water H;: 10% or less, CHy: 45% CH, reforming req. 4]
gasification :
Agricultural waste | Dry methane fermentation | CHy: 60%, COj: 40%, 150 | B: 50 vd (wet); raw [7]
+ steam gasification m’/t wet, 21.5 MJ/m’ waste
CH, reforming req.
Waste paper, grass | Hydrogen fermentation, H,:5.23 mol/dry-kg Estimate from NEDO [8]
methane fermentation + | CHy: 8.39 moldry-kg process (grass)
steam gasification
Livestock excreta, | Methane fermentation + | CHy fermentation: 40% | B: 10 t/d (dry); [4]
food waste, steam gasification energy efficiency, CH, reforming req.
sewage sludge Reform: 67% heat efficiency
Wet Hydrogen fermentation, H;:2.95 mol/dry-kg Estimate from NEDO [8]
methane fermentation + | CHy: 8.57 moldry-kg process
steam gasification
Sewage sludge, Supercritical-water H,: 10% or less, CHy: 50% CH, reforming req. [4]
food waste gasification

Pressure swing adsorption (PSA) hydrogen recovery rate: 80% (high-pressure spec)
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Table 2 Biomass Collection and Transport Costs
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Table 3 Relationship between Transport
Distance and Transport Cost B
Transport distance Transport cost B
x < 10 km 230.3 yen/km - t
10 km < x <50 km 57.9 yenw/km * t+ 1,724yen/t
50 km < x <100 km 50.6 yen/km * t +2,090yen/t
100 km < x <200 km 31.4 yen/km - t +4,010yen/t
200 km < x < 500 km 27.5 yen/km * t +4,790yen/t
500 km < x 27.7 yen/km ¢ t + 4,690yen/t
Woody biomass : Wet Base
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