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» 7 4 L4 — (ADVANTEC) TAi L CHE L
7

VEA JEREI Y L EF42 0. 45 ym DA
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075 AT, v VT HAUIANY 7 2% H
N BEREYER | DI Z AL (LD spel o3,
bacterial FA, PUFA-3 %MV, Zi D
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Fig.1 Decrease in COD after 14 days of anaerobic digestion for oleic acid.
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Fig.2 Cumulative methane production during anaerobic digestion for oleic acid.
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Fig.3 Degradation of LCFA during anaerobic digestion for oleic acid
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BEAIZEClL, A LA RO R RREEY
E LT/ VL FUBRDOEREI R SN TE
DO HHRXSCA X, B X & [RRORER &
7polz, L, C XTI VLV FUDsy
ikt o717, LCFA @ B B{LARIZIZ. /K
FEAMEA & ARG D X 5 727KSETH
o L BRI & OIAERIRINR AR T
HDHZENMOND Y, Eo, AX T AT
EBDFERNG S, CRTIEAF L TTAD%
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INHLOREREY, C XKTIX 14 HED
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Fig.5 Number of Syntrophomonas and archaea during anaerobic digestion for oleic acid.
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Fig.6 Cumulative methane production during anaerobic digestion for beef tallow.
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Fig.7 Concentration of acetate during anaerobic digestion for beef tallow.

HEREDBAITITA LA VBT N T L
H7e0 | YEMETCIE e <KD BITEE Edio
TR LHDLDRTV, AR THR LN
LDMC X RIVEMEDOA LA VT R Y o ATkt
L TR Te<, NEEOIIZR L TH 14
(ORI D Z ERHLINE o T, F
7oy 77 M—IGET D E TOOMEEEX,
LDMC ¥ CIE RN O 3 f5Hdh -7
ZEMH, VT X —DVERFER 377D 1
W/ T D Z EMMAERETCTH D Z EDVRE
7

4 BRI OPEKLEIZIT 5 LDMC
WA & o REEDOEAZNR
Table 1 (Z3RFL L7 flifE 2 ~d, B

BOD #/%, 1800
X 10* 1/ H X
(1.5-0. 1 g/1)=2520% 10" g/ H=2520 kgBOD/
HE2R0 | FOTE FAGEDIFREL Y . kg D
BOD BRZENZ A DIEMEGIEDOTHE B/ ) s
1. 1387 kWh/1kgBOD BrERETHAH Z LD
BOD FRZEIZH DD FEIIIE 2520 kgBOD/ H X
1. 1387 kWh/1kgBOD BrZ:5:2869. 5 kWh/ H &
720 FIUTPED CO,HEHIENT CO, HEHER S
0. 474kg/C0O,/kWh  (BHILFES]) 725 2869. 5 X
0.474=1360. 14 kg CO,/H & 727z, —H,
LDMC ¥RINA & 328 NT D556 Tl
WAEEEY 1800 X 10° 1/ H X (1.5 g/1)
kgBOD/ H=2700 kgBOD/ H ? 50. 45%73/3A 74
A U TER O o i 3 R O & 7
%o 7 3A A H AFEEETIE,BOD=COD &AE L,
F 72, 1kgCOD 7=V D A 2 2 77 AU TP
23 0. 35m’/1kgC0D J ¥ 1362. 2X0. 35=476. 8

Table 1 Evaluation on introduction of anaerobic digestion to water treatment in a slaughterhouse.

power consumption

CO, emission

Cost of power

preconditions consumption
(kwh/day) (kgCO,/day) (ven/year)
©) Aerobic treatment 2869.5 1360.14 20,947,350
Anaerobic digestion with
@ LDMC and aerobic treatment 121 >-74 88,330
3 Anaerobic digestion without 2756.2 1306.44 20,120,260

LDMC and aerobic treatment
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m'/ HDRA R HANEPES D, W,
T AT AL AP 60%, €0, 40%7R0DT, F
BRZAF BTN A AT 476.8 m*/ H +
0.6=794.6 m’/H &72 0 FEEIL, I’ O
AFHABHT-V 2kWh OFEEBENGOHND Z
LD 794, 6X2=1589. 2 kWh/ H & 72 %, /A
I AAFEZ DD IHE B 1B D 5| & 3

1589. 2-282. 8=1306. 4 kth/ H D77 A & 721 |

IR HE K AL B 2o B 14 B FB ) B
1318.4 kKWh/ HDO~ A F AL T2 D Z &b,
LDMC BN A & L 580% & a5 B 45
A ERKROMEEEIEIT 12.1 kWh/H &
99.6% DHI E 720 . CO, PEHIEIL 5.74
kgC0,/ H & 7257~ LDMC #EHRIND A Z L 3%
DFETIE, RAEEIO 2% LS A A7
ZALTE7RVD T, 2700 X 0. 02=54 kgCOD
54%0.35%0.6=31.5m"/H (U AN AR),
31.5 m’/H X2 kwh/ m’=63.0 kWh/H D%
&, 31.5X0. 3559 kith/m3=11. 2 kWh/ H Dif
%ﬁﬁﬁﬁi S HIZA B RO EPE
W EHEEIOZE LS XIX 63.0-11.2=
51.8 kWh/ HOAER 702, Lo T, #H&X
PEHEARBRIZ 2305 B8 771E 2808. OkWh 239
BIN(ZATR) EOBRT Zib3 T
DOEFOHEE BT 2756. 2kWh/ BIZ72 1 |
CO, PEHI B 1306. 44 kgCO,/H & 72 o7, 4
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Original Paper

Improvement of methane fermentation efficiency from fat and oils through

addition of an anaerobic LCFA degradable microbial community

Yuki MATSUMOTO, Mengjia FENG, Yasuhiro FUKUDA, Yutaka NAKAI, Chika TADA
Graduate school of Agricultural Science, Tohoku University,
232-3, Yomogida, Naruko-onsen, Osaki, Miyagi, 989-6711, Japan

To increase the efficiency of the methane fermentation of fats and oils, the effects of a long-chain fatty acid
degradable anaerobic microbial community on methane production from oleic acid were investigated. It was
possible to culture a long-chain fatty acid degradable microbial community (LDMC), with Syntrophomonas and
archaea contributing to long-chain fatty acid decomposition. The methane production from beef tallow during
anaerobic digestion with added LDMC was higher than that without LDMC. In addition, three times rapid methane
production from beef tallow in anaerobic digestion with LDMC was obtained compared to that without LDMC.
Furthermore, by introducing the methane fermentation system with LDMC before the conventional aerobic
activated sludge wastewater treatment system in a slaughterhouse, the electricity consumption of the wastewater
treatment system was decreased by 99.6%. Results showed that CO, emissions could be reduced by 494.4 tons per

year.

Key words : anaerobic digestion, LCFA, beef tallow, LCFA degradable microbial community, methane

production
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