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Combined System of Thermophilic Methane Fermentation of Garbage and Fuel Cell Power Generation
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Fig. 1 Flow diagram of the demonstration system

Photo 1 Pretreatment Process (left) and Photo 2 Biogas Holder

Thermophilic Methan ¢ e Fermenteor (right) )
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Table 1 AverageCharacteristics of Garbage Shurry

[pe/L]
Photo 3 Fuel Cell (PAFC) AW % B Mﬁw EES
(T-CODcr) (S-CODcr)  (SS)  (VSS) (n-hex) (K-N)
EBRTHWATAL, HOHEBETRETIRE, KWEH 207, 250 66,350 99,280 94,060 12,860 5,000

RUBMRRERE, HRARONESETHL, £TAR2H~ * T-CODcr:2C0Dcr, S-CODcr : ##8#£C0Dcr
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Table 2 WR¥TLBY), ERUVM B HAEBYOSBEIL
T-CODcr :HET 87%, HABEES (SS) DIHALEIE 89.9% (HR
PWRE (VSS) T2 90.8%) Thorl, 1B, REEHAFOREID

SLRNAF )T 2 5 —HTHE L - HRENEREYTHE L0,

EROBALETART ) —CHRT 2ERSOTRLEEIL 0035 8
ATWAHEEILRS,

Table 2 Performance of Methane Fermentor

BEE (%]
T-CODcr  S-CODcr SS VSS n-hex
1055 89.4 81.1 91.2 91.9 9.3
1185 85.1 70.6 88.5 89.6 97.9
28 87.3 75.9 89.9 90.8 96. 1

MWT (n-~F 9 CHHYIBE n-hex) i} 0%PBEIR TV,
BAETHZ 7Y ~FOEBES L, REEETEIRAGRES
FUNVF—VEE KN OBREERNF 7 VT THREFCERX
NTWEY, TYEZTILLE A VEANOHERIESESA TV
Vo B, FHNZEGRBICIBIT2HBYHARE 59. kg T-
CODcr/d, ARPEREMNEIZ 18.8kg T-C0Dcr/w/d THh - 720

FILEER MBI BT 2 FHRWHEH®IL 0.8% (ER) THY, 55
BREINTBPYOKRERTIAF v 774 VoK, BALREDE, K
B (8, #l0E%E) THhot(Photo 4).

Photo 4 Non-biodegradable Matters
Separated by Ultla-high Pressure Separator

2. ENAFHIR A2CHIRE

Table 3 WWRTEBY, NMA YT 75 —DoRBETINLFH
AEE, HFEHETAZAR 125kg K720 20.9N0® (EZAH 1 b
B7oh 40N®) Thorz (11 AEHE) . £/, RESS AT RSP
DAF Y HABBERIEBRYATICOERET 24, BEEHHEEY
63.4% (11 AFHE) Thi, Ld-T, BRESh-EBHO 2
¥ ADFHERFIEREYOH 1085 TH - 72,

Table 4 IKNAAHF AP EETNZ RS ARTOBE (HRE

AND) EHBEOFHBRE (FhEFN4EOERTICHEL
TREOTR) 2RT. BUBELLLEBY, B4 FH A
IRBREOKILAE (F1Y650ppm) HEThTVE, 7, L&Y
BOREDT €27 (F¥ 28ppm) PEALAE (F¥5.5ppm) b
BHSNTVEY, SO0 ARGEBBERICIEETH S
DEZBCRETILEN DD, REFERRE CIHBRN - St
KE2EATABRELHRB LAY, ERYPMEBELCOALDOR

Table 3 Biogas Production

108¥% 11A¥Y <%y

EREN ) 155 125 140
[kg/d]

SNAAHRBREE 35.0 29.9 32.5
[Nm*/d]

N4 A H AR R 226 240 233

[N/t -8 =]

Table 4 Impurities in Biogas

— —
WEEA D O TR L]
BACRE  ROARE fr‘wil_[!; BARE BARE  FYRE
itk E 970.0 367.0 654.7 <0.0005 - <0.0005
AKFE <0.1 - <0.1 <0.1 - <0.1
Bibk#E 9.5 3.4 5.5 <0.4 - <0.4
T AEZT 31.7 23.5 27.6 <0.1 - <0.1

MAZRGRETRHEHBAUTICETRESA TV,
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Table 5 ICRT L Bh, REBRBEROREYRIT, HA/ S+
HABREAR)DORBBEIIHNLT 32~35 % BEF CLBuLw) ©
Holio NAFHA-BEBHML 7413, N4 YT 27 & —HIT8
BREOFRBHA (X5 VBE 67%) CXoTLRBAR (X%
VIREE 93%) LFEBEOHETCRETEIL, T4, REHERO S
FHABPDO XY P BE~NOEFR COVTiE, HRLAEEIZSS
hhdol, FEFERICERLREERICHRTE R 28817
BEORBHEILI6.1I¥TH- 7,

Table 5 Summary of Power Generation Experiments

R PR Bk B BRET

RN _#AE  #E 8K weas POk BAME
(Na’m] (%] (%] (%]  [kW]  [4]

1 9.50 92.50 92.0 © 93.5 90 30 34.3
2 11.08 86.11 84.8 < 86.6 90 30 31.6
3 10.85 80.15 79.9 < 80.4 80 30 34.7
4 10.99 80.38 80.2 < 80.5 80 30 34.2
5 10.84 84.80 84.2 < 86.3 80 30 32.8
6 12.18 71.64 69.7 © 74.2 70 30 34.6
7 13.60 66.60 66.1 < 67.9 70 30 33.2
(FHapE  33.6)
#iin a - - - - 30 36.1
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Fig. 2 Timecourse of Organic Loading and
Biogas Production
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Fig. 3 Timecourse of Organic Loading and Thermal Efficiency
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Fig. 4 Methane Concentraion and Thermal Efficiency
(¥¢: thermal efficiency with a natural gas)
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