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Development and On-site Verification Test for Improving Oil Treatment Performance with
Biogas Generation System "Metafarm"
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Summary

We developed the on-site biogas generation system “Metafarm” and implemented at large-scale commercial building (Abeno
Harukas) in Osaka. The system treats the solid recovered from kitchen wastewater, and kitchen waste by anaerobic digestion.
The stable operation has been continued from the introduction in 2013 to the present. To keep stable operation, the present
system needs to remove oil by grease trap. One of the future issues is to make it possible to reduce the oil processing cost. In
this research, to establish an efficient treatment method for the oil, we tried to solve it by adding organic materials and adjusting
the oil ratio in the processing raw material. We report that stable operation was confirmed in a demonstration experiment using
a 400L fermenter.
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1 EU&HIC

MR CRAET 5 BMBEEW OFAFTZIL, BT HES0% 128 L, 20134 DIRE40% FRETHIT L L %2> T
WY, ARBEEYOFAAAEE LT, RE DR B OO’ S VD, SEEED S SERTTE
IZBWTHE L R OFREI/NS N LS, WAEEETEET 2 ENEFEMOFHAFAIET 2 v—RE LTEL
bNb, —HT, #HHETIE, BRER R EOLANVF-FENRKEVDOT, AMEEWLR &% A5 3R IC
X0, NAFHRAELTHET 5 HEIIGEBMERDH L, LirL, BWr O34T 2 HBIERENE 2 & 8HAL
P B, MLIE OB AS LI L 25 2 L, T2, BAEORINTO X ¥ V35S E L X, @AV
KLY, FEAMIHEE LD E0S, BYliikE LTONA T H AL AT A0EATHEA TR WVIRTIZSH 5,
FRLOFBREIH L TEHEE LI, 27 Y EB L BRERM L MAGHE 5 2 L THILLEL 2 Z BTV 055,

%1
%2
%3
%4
%5
%6

£
%
%
B
B

o,
b

MiFZEAT  WEZEE:  Associate Chief Researcher, Research & Development Institute

MiWFZERT  FALWIZEE  Chief Researcher, Research & Development Institute

MiEZERT  FREIZE R 4 (T4%)  Senior chief Researcher, Research & Development Institute, Dr. Eng.

B> =71 ¥ 7&K Environmental Engineering Department.

Biro =7 v /ARE EIE A (19%)  Senior Manager, Environmental Engineering Department, Dr. Eng.

Broo=7) IR EEA - RSV ) -2 a v V=7 ) —7K Group Leader, Environmental Engineering Department




R RERE No.77 2021
TAKENAKA TECHNICAL RESEARCH REPORT No.77 2021

LB B L 72 B 0 A b 2RI 2 B se ki RN A
FHALATFL [AFT7—n] 2BFLY, 20134125
IR/ H B T OB LR L2 AT A D5 #
%M L7z (Photo 1)e ZDF, X D/INSWEETH B
RelE & IR T LISA Y AT ADME 2 & A, BET
B TG & LTS E R 1t/H T ORI % iR
L, KMy avErrtry—, BEERERSE~DOEA %
OT Wb, FHLY AT LTI, N4 FHAY AT LI
b7V —AMT v TERBREL, FEHEKD M & BRI L
T, A¥ UHRBERTOMS I E —E NIRRT 2 2 &
T, W X AFEEE L ML L T\Ww5b (Fig. 1), HTEIX

o i i i Photo 1 FREF DRGNS T A AL AT L
) —=ANTy TThEEL sy (DY, WIRERE) 2 Commercialized biogas system

AR - AL LT B A, IR 2 BRI A ¥
VEEET DI ENTENIRAY Y AFAEEOENN & MG OV B OFIEASTTRE L 72 ), BFEOM EAHIRE
TZ %,

KT, EULAEREMZRML, BEEFomsLril#Hlds 2T, INE CRESSS 2540 - 720K
Pl % S B BE R NA T WAL AT L% EZEL, 400LD A ¥ » FEEAE % 50 RER S8 CTHREOMGE 2 1T - 720

Fr ) J TAZ L BR OJE# | Ax¥ | ] A F
—/ (LS | semzm #2
£ | etk HE
v 7
Bl i P I ERAPA -
Bk 7953 1355 Pl zrem S| FRALE > Bk
BUBEFIN
MIRTRE
JE
HIRTRE

Fig. 1 BN T AL AT AD 70—
Flow diagram of commercialization biogas system
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Table 1 ili73t & AT HEW BT O 1 TR SR O S8

Conditions for the upper limit confirmation test of oil ratio and organic matter load

SR L HRT HRWART | n-Hex/VS
(C) (day) (kg-VS/m®/day) (=)
Period 1 0.30~0.40
Test 1 55 25 2
Period 2 0.40~0.50
Period 3 25 2
Period 4 16 3
Test 2 55 0.25~0.30
Period 5 12.5 5.5
Period 6 16 4
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Fig2 Morte & AR ERT o b IRAERE AU O 5
Results of upper limit confirmation test of oil ratio and organic matter load
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SEWEA & T, FERERIESST, SBRIARI28H 04Ty FREE 2 Hh6 L 720 F 26 EEM I X A el o
R EWGET 5 72O IMIRRE O A % R L 3 5% (VSERE TS 0kg-VS/m®, n-Hex/VS=0.76) (22T, 10LOD
AL VEEEE R T, RBRESST, HERWIH28H O&MT/Ny Fibix i L 72,

SRERAE % Table 31278 $ o HPRFRIE HMIRAVSB 720 DX & U H AGERIIV R L, Eiliglbic X b 2% V&
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Table 3 AREEM L IMIRIREDRA X & HEABRORE R
Results of mixed methane fermentation test of organic materials and oily residue
RPN i JEF3E s o . st
g o BeR— )V BEA S —F JBEHE
BAvVSH72 D)
AL VI AR 120 554 161 419 360
(Nml/g-VS)
M;;ﬁ_fe"(w 78 78 31 86 76
-+ (1]
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Table 4 HHEEM ZiRE L 72iARE0R Ot X & > JelEER S
Conditions for continuous methane fermentation test of raw materials adjusted with organic materials
t T — A f ot -
?EEJ% (" VSH:HE CODcr#E n-Hex/VS n-Hex/CODcr (=)
g-VS/m’/day g- cr/m’/day - -
(T) (kg-VS/m’/day) (kg-CODet/m’/day) (-) (-)
Periodl 35 9.0 0.30 0.11 -
Period2 55 20 3.5 8.0 0.30 0.12 JEF I HE IR
Period3 - 8.0 - 0.12 JBERE
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Results of continuous methane fermentation test of raw materials adjusted with organic materials
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System diagram for material balance Calculation
Table6 ~7 V) 7 N/NT v ARE DM
Calculation condition for material balance
A
Pedi= e SR ES VS s
J&F I kg/H 900| VS % 65 ElEMHY % 73
J& B Rk m’/H 300/  n-Hex % 55 RIEM L % 80
VSR 7)) —A N7 T n-Hex 7728
[ Ir g/L 180 Vs % 35 ElEMBH Y % 92
Elkee) g/L 871|  n-Hex % 43| EIEM L % 95
n-Hexi R ES SHBEVSLTIZ ) DA Y AR
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Calculation results
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Table 7 8% 2 A b ORETSAE 4,000 —— mm—-Organic materials — ethane —GT Cleaning
Calculation conditions for operating costs
_ 3,000 Pipe Cleaning ——iotal
AR A Z i 2,000
Hiff 23 1000 2
A kg 40 2, . -
B2 5 > M/Nm’ 50 S
SRR .
GTiiE i # M/H 3,000 .
s With Without With  Without | With Without
iR ERRE /4 600,000 a1 GT GT GT 6T GT
300 350 400

Oil concentration of kitchen wastewater (mg/L)

\ ) Fig. 6 % 3 A b OREAE G
Ry AREMOMHERNE ) -2 Ty TD Calculation result of operating costs
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