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Full-scale Application of Anaerobic Treatment System
- Co-digestion Plant for Sewage Sludge and Food Processing Waste -

by Kazumasa KAMACHLI, Junichi AKIU, & Water and Sewer Department, City of Kurobe

A biomass plant in Kurobe City is operated by Kurobe E Service, a special purpose company (SPC), under a private finance initiative
(Build-Transfer-Operate method). The plant provides methane fermentation of a pre-treated mixture of sewage sludge and food pro-
cessing waste (coffee waste) to ensure good co-digestion with reduced VFA accumulation in the digested sludge. After dehydration of
the digested sludge, steam from a biogas boiler is used to dry the sludge; thus, sludge drying is possible using little fossil fuel. A bio-
mass resource recycling system has also been built through the utilization of the dried sludge.
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Table 1 System overview

AT AR (P36 AT )
Biomass input (planned for 2024)

Tk ,
Sewage sludge 24000 m*/y
FEEEEDERTG R ,
Rural sewage sludge 1000 m’/y
He LA .
Septic tank sludge 130 m’/y
T A AR—WETH ,
Disposer garbage 680 m*/y
R AR
(2—e—H) .
Food processing waste 2800 m’/y
(Coffee waste)
i 28610 m*/y
Total

FRRRE - wefi Ak

Main equipment/facility specifications

A0 YRR BN g0 11/
Methane fermentation equipment Capacity
G oldor Vohume 60
7l\jlifr(l? gj]asX tir;iriy OTlmJtZ)jut P kW
Solar j;vliiifiiéeration Ollijtz)jut 10 kW

FIEI 13 2009 4F ~ 2026 4 (9 b #EFFHE BLEH 154F)
Thbo BifEILL ¥ —0LF3AT 2 T KB (R
i) (TAT, RERFEIKGIE SlmRs, %
EREMBIELZIRAL, AY VREEET 5. FEREMK
HE LTHRRE ORGILERD D 5 a— e — Mz Bk

Bt v & — OB D B IHEHRHLE T 52 Al
720 T L7284 F H 2N A & & SEEEFE O IRIEL R0 5
WICFHL, 2 OICHEGROAHFEZ M- Twb,

2-2 E7O-—

MR OB 7 0 — 2 RI212R8 T, HNTIE SR 2
SEAEVEHEKTG R & LR IR I B b v & — N DT
TR IS Z T AN TWD, S 2 TRy ¥ —
DTRBRE EDLETRML, AR ~NMHEL Twb,
Afizk (BE1) TiE, FAHR a-ev—finoiz
HEEVEBEEY 2 A L, mLEEA (BE2) TRIEL
7otk EMGMFTR Y VBB AT XY VSR
Z2HH Y, %830 m’ THFNEEZ T > T b, THALTH
TRITIEARBE TR TR, ANPGRS C & KERD%H) 40%
B ETHBEL, FHBIE L CTnd, BELNLF
H AP, BARL T OMREE LTHAIL, BX%
FEREZELEDIC, BER (M 7uhxy—¥
MGT, 17195 kW, BE3) CTHRERFHABINEZTS,
RN T AR BRI L CRiZNIZ N L — A Eh
TWwa Y (BE4) ISHEET->TBY, B [1Ew
B~w] THR2LHLEFNRTV S,

3. EEHER

31 R
TABR, a—e—MotkER2 RAROKE

WIZB T BEIRER3ITIRT . FAER I——HD
TS (ZFEFRA W) 32234000 mg/L, 335 wt% Tdh -

INZ R No. 241 (2013-10)



PSA AT AT AN F R R

BB TG & PR MIREORA

THALHHp

- 4

(‘7»{707]7\57—1':.‘/)
Micro gas turbine

| Bonler

Q TS CHINFIN)

Electric power

__F

E/SERA
Sewage sludge
FKIE I
Sewage sludge

Y HEARTG T

Rural sewage sludge

"o,

A

AR g
Septic tank sludge INAFITA
Biogas
- Foot bath
[ TAAR—=HFHEIH
oL Disposer garbage
il
@ : N
o -~
o
. ©
a—r—H Ay ‘/3%@.

-

Coffee waste Anaerobic digestion g

B2 Mg o—

Fig. 2 Process flow

1364 01/241
FHE1 ftisehis

Photo 1 External view of the Kurobe biomass plant

Photo 3

13-64 02/241

BFHE2 LB

Photo 2 Pre-treatment equipment

HEIRAR
Sludge dryer

g

f

I I HCRRG
Dry sludge

A%

Dehydrator

R

Steam

A AR

Alternative fuel to coal

AT

Power plant

HALG e
Digested sludge

13-64 03/241

BH3 YA Z7UfAy—Er
Micro gas turbine with its control panel

13-64 04/241

BEH4 R [EwBs~w]
Photo 4 Foot bath

INZ R No. 241 (2013-10)



INA G AL AN F —FRE MG B B TRIGTR & FEER an i O AT LS

2 JFORHAEIR *=3 HRMER
Table 2 Material properties Table 3 Sludge properties
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Fig. 3 Operation data

ERBETH 720 —F, TR EHERARE X
TS 30000 mg/L & ENTWANY, Kk TIEiEHmEHIR
La—e—WEEAETHIT LT, TS65200 mg/LIlED
LIENTETVS, TD, AKENLZYDH A
AR FYN MoK 2/ L 20, ML oI
IANF—% KBNS 2 2 LW HEL 2> T b,
3-4 A—t—HEXHEULVDONAFHIEEE
I—v —EEWENLT ) DN, T T AR R R4
AT I—b—METEWRE LTz D/NA A AFEA R
575 mY/t Th o720 F72, 75 705 T KGR HALAL
ARET DL, a——MEEtmfEsS t/d (828 t-DS/d)
ZITANGL Z L TR28GEDNA T HADELNL Z &8

/]3\75)0 72

Xy 0.8 REDINAFH AFE
About 2.8 times

3000 [
: L ™
2500 | Y o
~ [ (4
& i %
g 00p ?
s & r / ¢ 1
mE z L %
S 1500
WE : I//( AW
+ 2 L Designed
o L
jff-;% 1000 4 *
R [ y = 575x + 836
by r R? = 0.889
° 500
n n n 1 n n n n 1 n
00 10 20 30

a—e—HEEmE (+-DS/d)
Coffee waste (t-DS/d)

4 o—v—METEWEDZ) DN+ H A5 R
Fig. 4 Biogas and coffee waste

INZ R No. 241 (2013-10)



INA F = AT ROV F—=FINEMERZ B 5 T RGN & FERENBREORAHL

&4 HIRGTRYEIR
Table 4 Properties of dry sludge
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| - 9
Water content F A (wt%) 382
[z .
Ash content dry (wtf%) 220
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Fig. 5 Electric power balance (as of Sepetmber 2012)
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