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Compound stabilization of heavy metals in fly ash from municipal solid
waste incineration using chelating agent and cement

Chang Wei Jiang Xuguang Qiu Qili Chi Yong Yan Jianhua
( State Key Laboratory of Clean Energy Utilization Zhejiang University Hangzhou 310027  China)

Abstract The study presents the treatment of fly ash generated from totally incinerated municipal solid
waste by circulating fluidized bed incinerator combing cement solidification and chelating agent stabilization.
And the economic analysis was also discussed. The results showed that the solidification matrix with 30% ce—
ment could reduce the leaching toxicity far below the standard for pollution control on the landfill site of munici—
pal solid waste. Trimercapto—s-iriazine ( TMT) and sodium dithiocarbamate ( DTCR) exhibited an effective stabi—
lization of Cu Pb Cd and Cu Pb respectively and the immobilization effect of TMT was better than DTCR
with the same dosage. The dosages of the two cheating agents to meet the standard of the landfilling standard
were 2% and 3% . In the process of co-stabilization the relationship between the cement addition and agent dos—
age was not linear when satisfying the landfilling requirement. The chelating agent could avoid the obvious com—
patibilization but it posed a remarkable increase of treatment cost. Economic analysis for DTCR indicated that to
strike a balance between economy and compatibilization the cement addition and agent dosage could be con-
trolled at 20% and 1.75% .
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Table 1 Contents and leaching concentrations of heavy metals in fly ash
Cd Cr Cu Ni Ph Zn As Hg Se Be Ba
( mg/kg) 71.8 767.8 4084.4 299.7 1603.8 9782.0 7.6 <0.01 1.0 1.0 3324.2
(mg/L) 1.76 1. 96 60. 29 1.48 5.36 97.34 0.05 ND 0.04 0. 003 0.44
(mg/L) 0.15 4.5 40 0.5 0.25 100 0.3 0.05 0.1 0.02 25
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Table 2 Leaching concentrations of heavy metals of the optimal combination (mg/L)
Cd Cr Cu Ni Pb Zn As Se Be Ba
1 0. 090 0.522 0. 186 0.119 0. 084 47.23 ND 0.030 ND 0.589
2 ND 0.732 0. 143 0. 095 0.023 40. 85 ND 0.019 ND 0.574
3 0. 044 0. 127 0.162 0. 088 0. 059 30. 87 ND 0. 032 ND 0.717
4 0.073 0.152 0.174 0. 084 0.103 36. 16 ND 0. 050 ND 0.313
ND:
3
Table 3 Disposal costs of different matching methods
1 2 3 4
(t/Y) 0.03 0. 0225 0.0175 0
° (t/t) 0. 00 0.18 0.25 0.43
0 (t/) 0.30 0.35 0.38 0.43
2.5 ( N 816 612 476 0
(N 0 70. 6 100 171.4
( N 0.1 0.1 0.2 0.2
DT- ( N 20 23.3 28.8 40.2
CR . ( n 51.5 77.6 82.1 92.9
( /v 53.2 62.1 65.7 74.3
° ( /v 940. 8 845.7 752.8 379
S=2bixi+2c.y.+T (1)
i 7 1.75%
S (/1) 0,
( 7 DTCR.
13600.0 0.4 .400.0 ;«,
( t/t) ; C]- ( /kWh) y]- . T™MT
( kWh/t) o
20 /i ) m.n
T N . 3
( / t) 40 ( 1) 30%
t 50  /to 10%
° 3 (2) TMT  Cu.Pb.Cd
° DTCR  Cu.Pb o T™T
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DTCR ( 1) \15% +2.25% DTCR 2% 39,
( 2) \20% +1.75% DTCR( 3) . (3)
( 4)4 3 ° :
DTCR
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° 1
20% 2010 29(4): 659-664
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