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Characteristics of heavy metals emission during co—combustion of municipal

sewage sludge and biomass
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(1. Institute of Engineering Thermal Physics, Chinese Academy of Sciences , Bejjing 100190 , China ;
2. University of Chinese Academy of Sciences Beijing 100049 , China)
Abstract ; Co—combustion of municipal sewage sludge (MSS) and biomass was proposed to solve heavy metal pollution problem. Experi-
ments were conducted in a 5 kW fluidized bed combustor to investigatetheavy metal characteristics containing contents distribution, specia-
tion distribution and leachability. The results showed that the volatilityof Cd and As decreased,the volatility of Pb,Cu and Cr increased,
and the volatility of Hg had little change during co—combustion of MSS and biomass. For Zn, co—combustion of MSS and cotton straw re-
duced the volatility and co—combustion of MSS and wheat.straw had little effect on the volatility. Co—combustion of MSS and biomass had
different influence on the stability of different heavy.metals in fly ash. Pb and As decreased,Zn increased,Cu and Cr had little change. Co
—combustion of MSS and biomass also had different.influence on the leachability of different heavy metals in fly ash. Compared with wheat
straw and cotton straw,,co—combustion of MSS and cotton straw was more advantageous to reduce the amount of leaching and toxicity of
heavy metals in fly ash.
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Table 1 Proximate and ultimate analysis of fuels

. Tl 53 i/ % TR T/ % Al
Ay FCy Va w(Cy) w(Hy) w(0y) w(Ny) w(Sy) (MJ - kgil)
157 33.39 9. 69 56.92 34.85 4.92 19.92 5.99 0.93 13. 67
T 6.97 19.73 73430 45.10 5.60 41. 56 0.57 0.20 16. 46
HiAF 11.79 20. 02 68. 19 43.22 5.13 38.79 0.92 0.15 16. 02

159 Cu Zn 2R JH LS & 25 85 161 R A4
f(ICP) M 5E , As Hg R T 2L (AFS)
M5E , Cr. Cd ., Pb >R I HJERE & 25 2 11K 5 1% X
(ICP-MS)M7E ., #2 Jimlerh Ll 17 ME 4RI
RO mA AR Z A AR 1) 5 R S AR,
D] Ik 22 8%

*k2 FRYPECESE

Table 2 Heavy metal contents in sewage sludgemg

mg/kg

Cd Pb Cu Zn Cr As Hg

1.17 25.30 169.00 805.00 70. 00 8.40 4.65

SCH BT R B O A0 S, BLAR O 0.25 ~

0. 355 mm, W UL 3, AT OERb YR G S AR,
ZWEATT
®3 AEWEIDH

Table 3 Composition analysis of quartz sand %

Si0, a0 Mg0 ALO, Fe,0, K,0 Cr,0, TiO,

96.330 0.067 0.084 1.550 0.068 1.850 0.011 0.024

T R RE B IR 0 4

2 SIGEEMAE

2.1 ZWRE
SEERAE 5 kW SO AL R b HEA T, S5 e A
Bl 1R RN 100 mm 5 1 750 mm, b
FLETE RN By B R BRI
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Fig. 1 Schematic diagram of experimental apparatus
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Table 4 Distribution of heavy metals

H—Aksr A1/ %

WH
Cd Pb Cu Zn Cr As Hg
TH 1WA 13. 81 2.02 7.24 9.52 4.31 36. 49 99. 57
T 1 KR 26. 08 27.24 19.79 21.61 15.30 24.13 0.25
T 1R 60. 11 70.73 72.97 68. 87 80. 39 39.39 0.18
T2 XK 10. 84 6. 81 8.96 10. 34 3.38 32.16 99. 57
T2 KK 25.03 25.94 29. 04 20. 86 25.96 28.77 0.29
T2 JEE 64.13 67.25 62. 00 68. 80 70. 66 39.06 0.14
TH 3 W= 12.48 6.98 10. 42 4.18 3.50 12.71 99. 06
T3 EK 20.97 23.14 20. 67 24.79 16.29 43. 44 0.57
T 3 i 66. 55 69. 88 68.91 71.03 80. 21 43.85 0.37
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Fig. 2 Speciation distribution of heavy metals in fly ash

W W, BTG e b FHE K As AR
PR A

FLE T 3 FITO0 1 1 K EE &R TB 850 A
fERT LA 15 R B R FFXT Cu, Cr B 31 5
M5/ 5 Cd 70 5% 785 25 AT 48 Ak 285 A 25 SR 28 o, 76
PR VA 285 RN AT 30 D85 1) 7 Wk ik /D> | e P34 i 5 P
FEFR B A 2 i B 0D | AR M R A Zn 7R BRI
AFIT S AL B i B B, 7R R A A RN AT 38 Ji
A0 I B TS e B AR AT KR Zn
(RS P B S 3800 5 As 7RI S 11 B 2 B /D
FERRIAZS A A s W S 34 T, UL IS R B B AR AT 1 &
JKHY As BFSE TR B R REAIG

LS Ye B b 22 AT AIARAT X E 4 SR A5 A Y
SRR ), 1588 he A W) BURR S Ph  As BT E
SE R, A Zn BOFRESE RN, X Cu Cr )
A AN AR AP X Cd 1 25 53 A
A,

3.3 khHESEMEHIMN

AR SN IR 3 2 A BE A0 A ROk R
S JE AR MEE, PR O R G R A
A ELG BT S LR P | AR SO K Y
AR IR R G R IR S TRE Sk T
K EERAOTRERE, ARTH N O ES
Jess (35 H A ANIS R LR 5 MR 6,

*5 YRHMELEMEHE
Table 5 Heavy. metals leachability contents in fly ash

BHE/ (mg - L)

TiH
Cd Pb Cu Zn Cr As Hg
T 1 0. 060 0. 006 2.11 17.80 0.002 1.09 —
T2 0. 046 0.011 2.74 8.86 0.028 1.39 —
T3 0.023 0. 005 1.73 7.73 0. 008 1.34 —

®6 XCERHPEESEMEHE
Table 6 Heavy metals leachability ratios in fly ash

2R/ %

i H
Cd Pb Cu Zn Cr As

TH 1 34.34 0.15 11.01 17.84 0.01 71.37
TH2 34.42 0.35 12.15  11.50 0.15 83.89
TH3  27.10 0.25 14.05 11.01 0. 04 94.18

&5 ATLUE , RIKH Cd,Pb Fl Cr 932
HRAK,Y/NF 0.1 mg/L; Cu Zn A As A3 H A1
MR IR T 1 mg/L; He 7E3R R H R K, ¥5
VBB A A= 1 oo RO i 43 JR 12 1 1 RS2 i AN
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