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Development of Fluidized-bed Gasification System for Sewage Sludge

by Yusuke TAMARI, Takashi IMAIZUMI, Satoshi ASANO, & Tatsuya HASEGAWA

A new gasification system for the pyrolysis of sewage sludge has been developed. This system features a gasifier for producing
product gas for gas engine power generation. A pilot plant, capable of treating 15 tons/day of dehydrated sewage sludge, had been used
since 2005 and continuous performance tests (over 3400 hours) had been carried out. The stability and environmental feasibility, as
well as its practicality had been proven by the tests. Replacing a conventional sewage sludge incineration plant with this system
enables a 25% saving in primary energy consumption and a 65% reduction in the emission of greenhouse gases. The use of this novel
system is looked forward to as an effective measure towards the prevention of global warming.
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Fig. 1 System flow of sewage sludge gasification and incineration energy system
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Table 1 Typical composition of product gas

Flowrate m?/h (NTP) 200 ~ 250
H, vol% 7~10
CO vol% 9~13
CO, vol% 10~12
CH, vol% 4.0~9.0
C,H, vol% 05~1.0
C,Hg vol% 0.02~0.08
CsHg vol% 0.02~0.05
CsHg vol% 01~0.2
H,0 vol% 1~15
N, vol% 50~ 60
LAV MJ/m’(NTP) 50~7.0
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Table 2 Result of analysis on water discharge effluent

RUN No. RUN5 S f g
Y ANYAL 2006/2/27 | Regulation Unit
Sampling time 7:00 value
pH 5.3 5~9 —
BOD 23 <600 mg/L
COD 27 — mg/L
SS 11 <600 mg/L
KR T <1 220 mg/L
Tx ) — VG R 0.05 5 mg/L
S A 0.01 3 mg/L
i A 050 5 mg/L
IRk A <0.1 10 mg/L
WIRE~ v AR <02 10 mg/L
VARPN L p oy <0.02 2 mg/L
SR 13 120 mg/L
WA 0.83 16 mg/L
HEIYL R OZDILED <0.005 0.1 mg/L
ST ALEW <0.1 1 mg/L
HEEDAALGD <0.1 1 mg/L
R OZFOLEY <0.03 0.1 mg/L
Atz v L& <0.005 05 mg/L
MFE R OEDLEY 0.008 0.1 mg/L
LY R OFOLE Y <001 0.1 mg/L
TV FVIKFULE <0.0005 N.D. mg/L
IR EZ DA <0.0005 0.005 mg/L
RV 72 =L <0.0005 0.003 mg/L
MzunzsFlL <0.03 0.3 mg/L
FhSrzuUTFL Y <001 0.1 mg/L
yruuiryy <0.02 0.2 mg/L
PUsE Ak b 3 <0.002 0.02 mg/L
1,2¥7unxyy <0.004 0.04 mg/L
1L, 1-Yz7uuzsL <0.02 0.2 mg/L
YR, 2 ¥ uuLFLy <0.04 04 mg/L
1L 1,1-vruuxyy <001 3 mg/L
1,1,2-+)ruuxyy <0.006 0.06 mg/L
1,3-¥yruursuy <0.002 0.02 mg/L
Frr5 L <0.006 0.06 mg/L
YRV <0.003 0.03 mg/L
FARYHNT <0.02 0.2 mg/L
No¥ys <0.01 0.1 mg/L
R EROZFOLEW 0.1 10 mg/L
SoFEROZFOILEN <0.08 8 mg/L
NH:+NO2+NO3 70 — mg/L
A F Y VR 0.01 10 pg-TEQ/L
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Table 3 Result of analysis on Bagfilter ash

RUN No. | RUN2 RUN4 RUN5 "
#2777 il 2005/10/3 {2005/12/10| 2006/3/3 A\';T;fzge g‘ﬁ
Sampling time | 11:50 17:00 6:00
Carbon 0.34 0.65 0.37 045 wt%
Si02 17.63 1559 2240 1854 wt%
AlOs 1344 11.92 10.01 11.79 wt%
Fe:0s 12.66 16.67 1873 16.02 wt%
P:0s 31.07 3145 33.20 3191 wt%
Ca0 12.08 6.18 3.25 717 wt%
MgO 380 407 407 398 wt%
K20 253 352 372 326 wt%
Naz0 054 050 056 053 wt%
MnO 0.06 0.09 0.10 0.08 wt%
Zn0 0.23 0.31 0.14 0.23 wt%
TiO2 - 0.33 053 043 wt%
S0s - 0.49 0.64 057 wt%
%JO:L 94.38 91.77 97.72 94.96 wt%
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Table 4 Result of analysis on bagfilter ash

RUN No. RUN1 RUN2 RUN4 ] ‘
BTy YT 2005/9/5 2005/10/3 2005/12/10 A AL
. . Regulation value Unit
Sampling time 13:00 11:50 17:00
B R HEFZZ DILEW
Elution method Hg <0.0005 <0.0005 <0.0005 <0.005 mg/L
S I ] N AN
AFITA Aédo%")“‘ i <003 <003 <003 <03 mg/L
4 N pas
sRU ;;? feat <0.03 <0.03 <0.03 <0.3 mg/L
iz v 2 &
Cron <0.05 <0.05 <0.05 <15 mg/L
FRO Y
e Uf:)ﬂ‘ o <003 <001 011 <03 mg/L
eI e
LRk (gf ofLa <003 001 007 <03 mg/L
N ~ A
v 7 ALE <01 <0.1 <0.1 <1 mg/L
CN
AT e
Inclusion method Dioxin 0.0055 0.0065 0 3 ng/L
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