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Development of Two-Step Conversion System for Producing Fossil Fuel Alternatives
from Biomass in Municipal Solid Waste
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Abstract

We developed a two-step system for producing fossil fuel alternatives from municipal solid waste
(MSW) for which a collection and transportation system is already established. Biomass such
as paper waste and garbage is mechanically separated and first converted to ethanol using the
simultaneous saccharification and fermentation (SSF) process. Biogas is then recovered from the
ethanol residue by methane fermentation.
Based on the results of an experiment using a 5-ton-scale pilot plant and a small methane fermenter,
the following values were achieved.
« Energy recovering efficiency: 18.0%
+ Greenhouse gas reduction ratio: 84% compared to conventional incineration of MSW
+ Construction and operation cost for 20 years in total: 2.4 billion yen in cost savings compared to
incineration of MSW with a steam-electric generator
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EE MWh 4,603 5,220
H KL/ 0 1,841
E TR/ kd/L 0 21,189
INET MWh 4,603 16,056
IHILF—[EURE 517 % 18.01 %
*18 FVETr—AMDCOHIFEE
EE B Casel Case2
LB R DCO, B E kg-CO,/t  419.928  460.509
El# SN BCO,HHE kg-CO,/t 409.301  409.301
WRAARRI=8S kg-CO,/t 10.627 51.208
COENE
IS/ —IVEEE L/t 0.000 57.650
T8/ VREALO kg-CO,/L 0000 0244
CO =
HBHRELL: kg-CO,/L 153 1530
CO, ¥ Hi R BL AL
IA/—)LDCO,HIFHE % 0.0 84.0
BH=E kWh/t 334.875  418.200
BENREMDCOHEHE  ke-CO,/kWh 0.032 0.089
SLBUR EL1=00, kg-CO,/kWh 0.555 0.555
[R B 51
EHDCO,HIFE % 94.2 84.0

7. MEEEERE

F19I & BEZEW LI 2 CAER]32,000t, 204EFH 1B
VAR E R OB R T R T

#Caseld, 1611 I BB CREM B 2 3L .
FERHMMIIFITHIEEC L2 B iRt EE L7z,

L8 —VEGEHATE, ATHIZ BT 2005 1ilitk 22 5140
M/LE L7zAE R, Caseld gL TCase2 THI24 M D

Hitz % Vol.76 No.1 2015.9
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EHBEEND 5 DINA 7 A _EZREFEREHE S 57 LREERA

EEBEDPHIRTE AL 2720
xR19 [EEHEERE

BAfY Casel Case?2
MR E FH 6,750,000 9,527,500
HEE FH 2,700,000 2,657,400
A& FH 2,520,000 2,700,000
H ML EE FH 934,888 817,342
SEEBIRA FH -923,810 -3,397,960
RHBAE FH 100,758 60,102
FXKEBAE FH 193,679 548,771
BARAEREAZ TH 478,232 1,014,065
AEEEREAZ TH 0 231,960
BREAZE FH 0 1,404,020
IA/—)LERFERA  FH 0 -5,165,860
ast FH 12,753,747 10,397,340

8. f& &

IR - S8 A > 7 T 0SS, FERIE B CREL
THAETLRBEEWICE TN NAF T ATENICE
FAEHLRNAF AR TH 5,

HOTHIH CHET D —HBEEY T OAETAB LUK

FEDONNAF A% PILT, FIREHEAL - FEREE TN A
FIE)—NEEEL, ESICFDORRE NS XY SIS EAE
TNAT T ARG 2 T BRI D AT A 525
BRAESEHR L7z TERDFEEL ML) BERLEL L HEt LT,
BEHVLI |y — VB i 3% 3B KLU ¥ 5 It ik &
HMAEDLELZEIZLD, ZAVF—EIEB L UCO:
Hl BV TEMEZ R L7

— R BEFEW 7> B O T )L — [ ] b S AR R A
REBOIOOTFTE L UTREAMEHRE L. FHSEH
*HIE T CTH %o

B B

ARFEFEBRIZH25 ~ 264F B2, BR 3% B COPE HiHI ok
A HERA LB S BT B 5E - FERES KDL B LOHih
EZTERLIZDDTH S,

AREEMT 2125720, ZRELMFE /72
FL7ZREARRT, AR 7 & N I HRBR B 5 S 177 (R A
BICRHZLE T,

SE R
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