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FLE =T OFEA A LD & 2D Z L AVRShL.
T3-S 81T B i LA B o Rl ket
MTA%T, TR & D L 3% s e o
-, EER B L U2 & AR CNaOHO FRIME D 2\ M E
VR EERET < A2 Y, EBRAI34ICH T B A EE
1H126% T, ZAUTRI LT A Vi Ch - -8B
FUEEBDCHLN LY bREMST, Lo T,
188 [Hokiciy, A HRESRA S B 2 ARSI
$2Ea1, 28 LU TOEEK THOpHIZ TN Eh43~52,
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43~6413 L US6~T0Th Y, FEEITOpHITLRE D
Tho1-. BBIHokOSE, pHIZHT B ikiEHEIC &
HH0, b UL IEEEN DR EMN bR R A
HTaZ btickabobEzbh, ZOBEMEIAY A
FAEIR SO LA 2 m L7 U $LEED80CTow]
LB ORIZEFO L R TH A, ERBAIBWT, 7]
eI 7)) AR U TR E A L BT,
HHZ R AT L RIZ2.8% & IERI TR M & Aoz, fief
pHIZSS T Y, EERI~3LRE ATz, ZO
NG, A Y B LIRASEORSENE LG E
PR A aHEtEDH 5 Z LB A bz, EESTHL,
FBas-1~531B 1 B aE bR O EERBELE N
78%, 4.1%35 L U8S% Clh-oTz. EEF T HEOpHIT62
~65CRE NI ot ZORENG, RS
{22 TIESSC & SOCOM T R bFEOZEN K E

0 50 100 150 200 250 300
MIEEFR ()
B8 wiEkrlyEEsIs BT S
A B ARHERORRFEL

T2 AV SRR AGHETO

A S AR BB Ll
| =5 Py P2 P Ri | R2 | A1] Az
1-1 | 10.4(18.5)28.9]|0.10[0.05| 6 |111
1-2 | 11.4[22.7[342]|0.13 (/007 4 | 82
1-3 | 11.5]119931.4]0.13[(0.07] 3 | 56
1-4 1125124.0)36.5/0.18[0.03| 7 | 68
2-1 1119]1135]254(0.09/(0.06| 7 [182
2-2 | 1341103 123.7(0.11/0.04] 4 [154
2-3 | 11.41222(336[0.11[/005( 8 (127
2-4 110.3/21.9(32.2]0.14/0.07| 6 | 51
3-1 |13.3[22.1]353[0.15/005] 12 98
3-2 |136]18.0]31.7]0.15/0.05| 10| 76
3-3 1129(20.0/33.0[/0.15[{0.06| 7 | 67
3-4 116.7[18.1/348|0.18/0.06] 5 | 71
4-1 1126(21.0/336)0.1310.05/| 111114
5-1 1125(16.629.1|0.15]0.04] 6 | 72
5-2 |15.017.7|32.8(0.15]|0.05]| 9 | 92
5-3 | 10.120.7(30.8[/0.12]|006| 4 | 70

80°C LW CHOR Tk & et <, SCTIHNELK
S E D HEF T RSN

A & REBEOME RSB H A ¥ ARREORE
B A L LCTRSIORY. I 2 CHEIFIRTEEE
24z L AENRIER L Hb TR LTV S, dinfsliig, #
A OCODRMETHINL T D, BRI TIICIT A
B AR EFEL LTV o720, I 2 CiRENG
HAT L ST AT, IR B PE TR BN, —
72 GompertzsUh3 Y Tl & el o720 T, Bl
1F BRSO A LL IR IE Gompertza U4 3 Tl
B,

fiZfai(e) = P, exp {—- exp [RP—I:? (A, —t) + 1]} +

Rae

P, exp {— exp [— (A —t) + 1]} )

P2

T, PBIUPIIERA ¥ AAGHRE%), RBIUR,
IR ), A 38 LU A RERE (), 72 HTNC
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B IR BIT A B 3T7 A—F OfEIER-2TT LB
TdhBH. 2N NaOHFIL 2 L S ¥ 7= ~3TiE, W
FTROFEIMENE 22 BT T A ¥ VinifiEsEs L U
PO < 2 Y, BRI R AERARLh
Tz LidioTT7 A ) ORI X 3AE kLA & %
BEIC L M E NS0T E W) Z EAURENT-. S [Tk
FROTAELE B Z o= FEEITOPRROMEE, E
Bl & [FIFE OGN T 2725000, 2N NaOHEI A
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WO TR G I T T2 D b, HIEBETO
A 4 AR R AR 6 1 B WA LR o e
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PIZH VT b dh HRREDOMEE T O TR AT T
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B LTS BT 60 A 7 AR R L TWA L ELL
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NaOHIRMZAT o 1= 85 & OPOIT3% i Ch 0, ks
FERCOM LRI TH S, MEslIR CliEA4HBa T

1299
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I REHREMOREN» LIRETOA & REEDHE L
Wik, AMRELASEIBICIERERE ST
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FRE LA R L. EVSRERIITI%TH o7 23
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ISR NTIT RN A Z o HRTEHIERENT
WALDEEZ LRI
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Combined Hyperthermophilic Solubilization and Thermophilic Anaerobic Digestion

Process for Coffee Ground Treatment

Taira HIDAKA', Hiroshi TSUNO', Fumitake NISHIMURA', Ryota TSUDUKI',
Kohei YAMASE!, and Jun TSUBOTA?

'Dept. of Environmental Engineering, Kyoto University

2Energy Engineering Dept., Osaka Gas Co., Ltd.

An anaerobic digestion process that consisted of a solubilization reactor at a hyperthermophilic (80°C)

condition and a methanogenic membrane reactor at a thermophilic (55°C) condition in series was

developed for treatment of coffee ground. Laboratory-scale reactors were operated continuously for 100

days, and batch experiments were performed to evaluate effects of operational conditions on

solubilization and methanogenesis performances. The continuous operation at an organic loading rate of

6.5 kgCOD/m’/day was stable with COD based methane conversion efficiency of 41% and VS removal

ratio of 70%.

The batch experiments showed that NaOH addition and filtrated liquor from the

methanogenesis reactor promoted the solubilization at the hyperthermophilic treatment.
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