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Potential Study for Creation of Hydrogen Stations with Various Biomass
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Abstract

We have previously reported that an approach to utilization of biomass by means of producing hydrogen from biomass and
filling fuel cell vehicle at hydrogen stations in the Tokyo Metropolitan Area. According to the report, it was shown that there are
municipalities capable of producing more than 200m’/ of hydrogen, which scale is required for a hydrogen station to be
operationally practical with biomass. In this paper, we discussed that the method expanded to include that in Japan. It was
shown that around 26% of municipalities can create hydrogen stations using three types of biomass, woody biomass, livestock
excreta and agriculture residues. Besides, in the hydrogen station’s maximum study, only about 2.5% of petrol stations can be
changed to hydrogen station. The amount of biomass changed to hydrogen, however, was estimated around 56% of total
biomass existing in Japan. Therefore, it was shown that this can be one of most likely biomass utilization methods in the future.
Furthermore, the average biomass transport distance in this case was estimated only within 10km which shows the method was
available in terms of biomass’s local production for local consumption.
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Fig.2 H,Production and Transport Distance
(Woody Biomass in Hokkaideh District)

2200

¥
2000
1800
~ 1600 ®
&=
:-E 1400 |- N
Z 1200
c ®
S 1000
g w0 R . 39/182
K [
£ o0 ° *,
S 400 S T 2o 02
* 200 LIA Y 2 2 2
B KM D
)
0 § 10 15 2 25 30 3% 40 45

Transport Distance(km)

Fig.3 H,Production and Transport Distance
(Livestock Exereta in Hokkaidoh District)
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Fig.4 H,Production and Transport Distance
(Agricultural Waste in Hokkaidoh District)
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Table 1 Possibility for Formation of H, Stations

with Various Biomass in Japan

Biomass

Woody Blomass Livestock Excreta Agricultural Waste Biomass Total

BN Num. of i Total Num. of : Total Num. of ¢ Total Num. of ! Total
municipalities | num of 1 l"atIO municipalities . ' num. of  ratio municipalities | num. of tratio municipalities i num. of ‘ratio
H2 stations can municipal; (%) H2 stations can |municipal} (%) H2 stations can municipal} (%) H2 stations can mumcipal (%)

be constructed : ites ! be constructed : ites be constructed : ites ! be constructed ! ites

Hokkaidoh 24 ¢ 179 ¢ 13 39 182: 2 52 ¢ 151 : 34 115 512+ 22
Tohoku 1M 281: 4 281 269 ' 10 89 281 : 32 128 831 : 15
Kantoh 41 364 1 20 331 . 9 34 330 10 671025 : 7
Chubu 5. 330. 2 8. 292 3 10 323 3 237 945 2
Hokur iku 0: 110 0 1. 98 | 1 23 109: 2 24+ 317 . 8
Kinki 127 242 ., 5 2, 191, 1 151 240 ; 6 29 7 673, 4
Chugoku 5: 1211 4 4 114 4 2 116 2 11 361 3
Shikoku 9 122: 1 6: 114: 5 2 121+ 2 17: 37: 5
Kyushu 29 1 362 : 8 49 337 i 15 36 340 11 114 11,029 ¢ 11
Okinawa 0. 39 0 1. 38 . 3 0. 10 ! 0 1. 87 . i
Total 99 1 2,140 | 5 167 1 1,966 : 8 263 12,021 ;. 13 529 1 6,127 . 9
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Possibility for Formation of H, Stations

with Various Biomass in Japan (Maximum Case)

Num. of Municipalities Num of Num. of Petrol St.  Conversion Ratio Quantity of Quantity of Existing Conversion Ratio
can be formed H, St.  H, Stations for Each Municipality to H, Station Converted Biomass Biomass in Japan from Biomass to H,
=) -) ) % (10%wet-t/y) (10%wet-t/y) [¢3]
Woody Biomass 174 303 15, 983 1. 90 917 1, 869 49, 1
Livestock Excreta 169 266 6, 673 4. Q0 4, 643 9, 676 48. 0
Agri. Waste 450 772 23, 977 3. 22 5, 106 7, 633 66. 9
Total in Japan 793 1. 341 53, 802 2. 49 10, 666 19, 177 §5. 6
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