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New methane fermentation system
for food waste without solid residue generation Kenji Katsura
—PAMEDIS— E x5

Tomohiro Sato
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A new methane fermentation system named PAMEDIS has been developed by combining our sludge
degradation technology, S-TE, and the conventional methane fermentation technology. In this system,
generated solid residue is solubilized by enzyme secreted from thermophilic bacteria and converted to
methane gas by methane bacteria. A pilot test of the system conducted at a food-processing factory

suggested the possibility of complete removal of solid residue and the methane recovery rate of approx.

90 %.
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Fig.1 Flow diagram of pilot test
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Tablel Experimental conditions
Process Items Unit Design value
Pretreatment Amount of treated food waste |kg/d (wet base) 80.0
Methane fermentation Tempergture . . C 540
treatment Hydraulic retention time d 10.0
Volumetric CODq loading rate kg/m%/d 115
Post-treatment Volumetric BOD; loading rate kg/m%/d 0.5
Solubilization treatment Temperature . T 65.0
(S-TE treatment) Rate of aeration vvm 0.05
Hydraulic retention time d 3.0

LB, B, THAZ Y- X YERES R
Bo —F, WEENLERBIUOYZ -V, B % 2 gSEEWATY— oMKk
7L — NIZE OV RETAEELIIBIUTEIICIY Table2 Characteristics of food waste slurry

PEH, =S5, BUEN - BMEEYIIRY T Items Unit | Average Range
X DB RS, FFKTRmMTAZ L TS mg/L | 81100 76500— 83400
LD, TS (Total Solids | BHEIREY) BEZTE \E mg/l. | 77600 | 73200— 81600
DWREEICHIEL, ZOBBREL, ATV —RICHR: VSSS mgfi 22 fgg 22 ?,88 - 2§ ;gg
- A T ~ g mg —
é@;ﬁ””ﬁﬁ% AT ERIRORR & LT T-CODe | mgL | 117000 | 103000 — 129 000
T o T-BOD; mg/l | 60200 | 56700 — 64000
R2CCEMBREWA ) —OHRERT, TS T-N mg/L 2 900 2050 — 2410
BE % 480000 mg/L. (80 %) ZFAEE L 7R R, T-P mg/L 450 370— 550
T-CODe 137117 000 mg/L (11.7 %), T-BODs i34 Hexane extracts | mg/L 6 100 5200— 6700
60000 mg/L (6 %) Th -7, _ PH — 42 3944
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Fig.2 Mass balance of tearing and separation equipment
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(recover rate : 93 %)

For crushing equipment
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Table3 Treatment performance on methane fermentation tank

Items Data

Methane gas recovery rate 80 %
(T-COD¢ removal rate)
Methane gas production rate 6.6 Nm®/d

(0.34 Nm’/kg removed CODc.)

Composition of biogas »
Methane (CH.) 60 %
Carbon dioxide (CO,) 40 %

Hydrogen sulfide (H.S) 50 ppm
(<1 ppm)*
VFA (as COD,) in the tank 800 mg/L

* After desulfurization

3. ERERSIUER
3. 1 BREENOHE - RN
BREEYOSFILHEOKE L LT, X2 184 -
GHEOYEIGE R RT, FHAZ Y — a5 EIL
EN-ARBEEYITH (IR TBY, FRP
Po—VEBOBRAZIZEALED NP0, &
BT EMBEEY (NEY) ORIEEIZHIIG % &
ote T2, SRHENERLEB~OATEEY
DBRMNT, HEILTPICRONRETHY, [
WTELho - BEmBEEYOEHAIIRAEICI LT
TREETH o770 ULLOKRENS, AEE - 55
AR5 Z &8 ) EAMBEEY % 31 1R 4S,
SRATEB T L 2R LT,
3. 2 EERY ZAFLICEL B X4 L 3EEELIE

KUY AT ADOMRZ BT B 72012, §ERED X
B URBEY AT LADEER Y B R0z, [ERED X
Y o RBLETIX, ERREOBELLEEY B %
bRWT, ERE 2 R L 72,

Vol. 46 No. 1 (2002,8)

WS> 7 7 He



Methane gas
18.7kg/d (80%)
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Fig.3 Mass balance of CODc on conventional methane fermentation system
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Fig.4 Treatment performance on solubilization tank
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Table4 Treatment performance on activated sludge tank

ltemns Before treatment | After treatment | Removal rate
mg/L mg/L %
T-COD, 17 000 150 99.1
T-BOD:s 7 100 20 99.7
SS 1400 60 95.7
Hexane extracts 350 20 94.3
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Fig.5 Calculated mass balance of CODc on new methane fermentation system
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