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Pilot-scale integration study on pyrolysis system of municipal
sludge and operational effectiveness evaluation
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Abstract To promote engineering application of municipal sludge pyrolysis technology, pilot-scale sludge
pyrolysis device integrated systems were set up to study the effectiveness of sewage sludge pyrolysis. The experi—
ment showed that the best final temperature was 450 ~500°C and residence time was 30 ~40 min. Under the
conditions, 50% reduction rate of dried sludge and 17. 1% yield of pyrolysis oil with 33.8M]/kg of calorific val—-
ue were obtained by optimization. Through energy balance analysis, energy produced from pyrolysis oil and gas
together or just from sewage-char is almost sufficient to supply the energy required for sewage sludge pyrolysis,

then this could accelerate the engineering application of sludge pyrolysis process.
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Fig. 1  Schematic of the plot apparatus
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Fig. 2 Variation of yield of production and iodine number

of sludge—char with pyrolysis temperature in batch tests
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Fig. 3 Sludge reduction rate under different

operating conditions
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Fig. 4  Yield of liquid under different operating conditions
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Fig. 5 Primary analysis of sludge and sludge—char
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Table 1 Characteristics analysis of sludge-char

DS scIc BSCIC scIc ol | BSC I scT
C 38.02 18.18 18. 83 15.71 34.31 37. 66 32.05
H 4.97 1.03 1. 06 0.81 1. 96 2.12 1. 66
0 15.12 3.19 3.1 3.00 6.01 6.38 6.12
N 5.75 2.61 2.73 2.33 4.93 5.46 4.75
S 0.94 0.16 0.13 0.15 0.3 0.26 0.3
[ (%) / / / / 47.00 51. 60 51.24
2 (%) / / / / 30. 80 37.72 31. 11
#é (MI/Kg) / / / / 13. 49 14. 69 13.29
i (M) /kg) / / / / 26.30 28.99 27.95

#::DS. SC T SCT [F] /& 2;BSC T : /MR 450°C /40 min LGP SCTC=SCT x0.53;BSCTC=BSCI x0.50; SCIIC= SCT x

0.49.

MRYEZE 1, Ik 2 B COUMH EE 2 B T U
IR 25 T0ER T i Vg e ok B AR B M5 TR
ARSI AR AR 1 e, ] ) 5E 2 B LM IsaT
RO ZEA K o AEBAT P AR SE B i O TR 4 T
WLAE SR 450 ~500°C 45 B 5 18] 30 ~ 40 min 2 [H],
A P v R RV IR ] AT 1 s

o 0 BN RB AT 85 RAH LG, TR WE 25
RE il 5/ NP5 ek & 0 R & &5
PRCEE V5 U 2 FAVIEL ~ TRl 0 A B AR AT () 5 T o
F=E NS 7= 2Ry X ] e AE T Rias A7 b %
AN AR A G T UE B AE N SR A bl
S SE B Rk BN R I AT R X A )
TR KAt T BEAlh

YRR CoH R A ML S BRBE AT LU B, J2 ] #R

e COBRRE I Bt K= A, O 33.92 kJ/
kg, g [ AABRRL (1) FZE R . H AT g
T R G h 14,32 k) kg, 2 T 3R UG
2o CHRRLANA 50% , i A0 75 T (1 R
WARLH 50% » H 5 F /> 80% LA b DA v e 7k
() AR SIS T 475 Ve AL S B I 5 HA 1995 Ve
#UH (14.8 MJ/kg) by e sk #E (13.5 MJ/kg) F
K, X 5 B Hr AR — 30 1 V5w S5 e—Ff
WA AR — 5 i R At T EE A R B S
Fro AR A 5 /N I AR AR AE 28. 0
MJ kg i A7 L4555 g FH ARG, R v mT A 2 45 o R
EEA A & Ag et ae s .
4.2 HEBEEAIEAL

N T 2% g TG e A ) I 4 1 AR D



5§09 W

XSS < 3ok T v e AR R R G B AR ST B AT BOR Y AG

3587

TGV 2 A TOLHITG Ve 3R & A I < Jm AT
TI5E, GUR AR 2 .
K2 V5K ESE SR

Table 2 Metals content of sludge-char  (mg/kg)
& A5 DS scIc sclic sC 1 SCIl
] 10.9 10.3 10.5 19.5 21. 4
S 34 38.8 35.1 73.3 71.6
L 23.5 20.9 25.8 39.4 52.6
il 180 121.9 124.5 230 254
i 3.1 4.1 3.5 7.79 7.21

i < 0.01 <0.01 <0.01 <0.01 <0.01
it 35.9 37.6 33.2 70.9 67.7
K 9.9 1.6 0.9 2.97 1.88
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Table 3 Analytics of mass balance

BT R (kg) FA (%) SZHI B (kg) (%)
wlR 7.32 48.8 TFAbyEYE 15.00 100
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