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Table 1  Ultimate and proximate analyzes of the samples®
. Tk H/% JLER %
i KM RSV EEBFC KA ¢l [l [0F [N [8]
KI5 e 76.0 3.7 3.8 16.5 4.36 0.60 1.93 0.56 <0.05
L7/ 8.6 76.0 14.4 1.0 45.68 7.23 37.11 0.33 0.05
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Fig. 1 Experimental apparatus
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Fig. 2 Product distribution of pyrolysis-gasification
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Table 2 Synergistic parameters of product yields

T BRI Vi

/°C % Y il AR
30 8.86 -5.42 -2.09

800 50 11.40 -13.20 -0.15
70 10.94 -10.98 -0.61
30 8.84 -5.09 -2.46

850 50 13.60 -14.15 -2.10
70 13.46 -11.51 -3.14
30 10.23 -8.98 -3.55

900 50 14.05 -15.80 -4.65
70 13.47 -12.82 -3.25
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IO R i K 28 R s 2 Fh S a4 : — B o3
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A R ] ) e R A S R IR R Y
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Fig. 3 Gas composition of pyrolysis-gasification
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3 LB HL F1 CO )& 55 515 10.75%~12.05%
Ml 6.35% ~7.55% , CO, T & X I 14 i Ik 7.55% ~
11.7% o S5 25 Fe b — 25 0E A, A FH A= 9 o 08 45 TR
AR K A AR 5 B OB RE 2 R — R 5 B AR
S ALV IR . HBIR L 0%3 2 50%,
Yk A 2 (3 Kk M E S 5 Bk
N H KR O (2(8) X (10) ~x(12))
FRURRIZU R AL B HL S R . Wb /K SR8
W51 K S Ak e T 28 VR A0 22 7R RO
FRAK A e s By i = A, I T €O, M CO
MR . SHBIR Lt — 200 K, K ZE S 0 o
BT AAR RON K & R A, Ha T CO 5 B
/N, CO, B it WA 1R, SR 20 I R 11 E 21 fh A
W T VA7 G AR S5 ST TR 2 ) B B o
R3 FRAEHETEUEENHESE
Table 3 Synergistic parameters of gas components at

different conditions

g ZiR Van

T1°C /% H, (0(0) CO, CH. (0

30 4.63  6.03 -0.65 -5.07 -343
800 50 10.75  7.55 -7.55 =535 -3.15
70 477  5.87 -475 -2.83 -1.97

30 547 743 -3.74 -4.61 -293
850 50 11.15 6.65 -11.30 -435 -3.05

70 5.13  3.57 -436 -3.09 -1.77

30 571 4381 -3.66 -247 -295
900 50 12.05 635 -11.70 -2.65 -2.75

70 559  3.59 -6.24 -1.83 -1.55

Bl T AR H BT R, RA
M-S A W 0= R Bk A 2 AN Y
D) PrkL A HL 53— 46 58 W N A 1A L ) 4
S Ha32) IR AR BUK AR . TR
A K A R R 22 AR A N A 3 58 v il
AT RN A B Hy 907 R T CO il CO, )
AR FH B 1 AR A s A, Bl 0 i A 800 C T =
900 °C, CO & HEIE KM CO, T AN I D . AT BE
R SAAR ) S R R T A AL A B L S R L (R
CO F1 CO, i E H — RN E 24 (0SSR A
SRR ER PR A 2R RO (3 (9)) FIK
SRR (30 (10) ) S5 M 3 I AE B A S A F rp
B E SRR YT CHLM R, B R R

T BOL & B KRN . KR CH, 2 74
TN K 43 B B B kA 1 s D e 2 ) o
F H AR 7 75 T 004 DT 28 Tk e M 2 A ot AR
MFEN i EE T, CHL 1924 (X 13) Je i e (X(12))
LML I R IAG R B AR T T CHL Y
HAE. BRH GHL  CH FI CH S /N TR RS
PR (C2) B AR XA, HI® B BL ] 3222 R 5 e
FAEY R TR R T AL &) R AR AER
NI N R R e = ey A GN T NiUB A
SR T /Ny TR ) Rk 2 (R (14) (2R(15)),
AT B 5 P2
24 REMFR-|UFESH

AR B 25 A0 T 1R A JA - AR S 80 3=
4 iR o IEWFTHU Y, 15 /A Y AR SR 1Y TR
B TS - A AR v A AR OR i e A 23 X i Uk
Tt TG R, 3 5 AR A H 1 R RS R A 3
XFRE o B ASVE BRI, 7 il SR A R 2 W R
e — M7, 7™ S AR A 32 B T H e e i
SALE W B K ZE R E R RN iEA T R 3L CH.
CoHa F1 CoH 25 F 080/, DA 385 15 1 8 AR B 1 AR
1o BEE &Y FIBIR LN 0%3 2 100% , Bk LR
M 72.86%~79.30%[% & 57.50%~58.11% , iX F HJ&
BT A= o R e B A e, TR AR - R 7R
POk DL SE A e Al o TTRR SRR 20 AF R 3 K, g
RSN HH Ha CO L CH, AT C, 45 n] BRI AR 4 53
PE , BAR Ha CO FESUARL 3 & i 5 {HJ2 CH.,

F4 ARAEZGETHEEHE-SUHESH
Table 4  Pyrolysis-gasification performance at

different conditions

- YL BRI 1%
T/°C 0 30 50 70 100
800  0.080 0.32 051 058 0.61
Gyl
" 850 0.086 0.34 056 0.61 0.62
Nm’- kg™
900  0.092 0.37 0.60 0.66 0.66
800 1122 9.65 11.23 12.80 14.86
LHV/
850 998 895 10.08 10.87 1295
MJ+Nm™

900 8.82 820 9.70 10.26 11.66

800  72.86 7245 71.85 68.65 57.50
nc/% 850  76.65 7441 73.06 6931 57.89
900  79.30 77.83 7725 70.54 58.11
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SYNERGISTIC EFFECT ON PYROLYSIS-GASIFICATION OF
DEWATERED SEWAGE SLUDGE AND BIOMASS IN
A MOVING BED GASIFIER

Cheng Gong', Jiao Li*, Duan Tianli'
(1. Shenzhen Academy of Environmental Sciences , Shenzhen 518001, China;
2. China Airiation Optical-Electrical Technology Co.,Ltd., Luoyang 471003, China)

Abstract: Pyrolysis-gasification behavior of dewatered sewage sludge and biomass was studied in a lab-scale moving bed

gasifier. The biomass feedstock is the mixture of pine sawdust and litter according to a certain proportion. Synergistic

effects on products distribution, gas composition and gasification performance were investigated at biomass blend ratio

from 0 to 100% and gasifier temperature from 800 °C to 900 “C. The results showed that biomass blend can increase gas

yield and the decrease liquid yield. A positive synergistic effect on gas yield is found in the pyrolysis-gasification process.

The V,, value can reach the maximum at 50% biomass blend ratio, increasing with the increase of gasifier temperature.

Composition of fuel gas from the pyrolysis-gasification is also affected by blending of the two feedstock. The experimental
values of H; and CO concentrations are higher than the calculated values by 10.75%-12.05% and 6.35%-7.55% ,
respectively. However, CO, concentrations are 7.55%- 11.7% lower than the calculated values. At 850 °C gasifier

temperature and 50% biomass blend ratio, the dry gas yield, heating value of the gas and carbon conversion efficiency
are respectively 0.56 Nm'/kg, 10.08 MJ/Nm® and 73.06%.
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