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Effect of Additive and Washing Pre-treatment on Heavy Metal Vaporization During

Sintering Process of MSWI Fly Ash
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(1.Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China; 2.Key Laboratory of Energy of
Liaoning, Shenyang Institute of Aeronautical Engineering, Shenyang 110034, China)

Abstract: An experimental work was carried out to investigate the effect of additives (clay and coal fly ash) and washing-pretreatment on the
stabilization of critical heavy metals (Cd, Cus Zn, Pb, Cr, Ni) during a sintering process of municipal solid waste incinerator (MSWI) fly ash.
The proportions of the three constituents were varied to adjust the mixture compositions. The washing time were 8 h, 16 h and 24 h. The
material was compacted in cylindrical specimens at 3 kN and treated at 1 100°C for 4 h. When the clay content was increased to 70% » the
stabilized ratio was increased from 16.96% to 28.42% for Cd, from 10.58% to 37.02% for Pb, from 46.38% to 55.14% for Cus from
42.14% to 64.47% for Zn, but the stabilized ratio of Ni and Cr was decreased. When coal fly ash was increased in the MSWI fly ash, the
stabilized ratio was decreased from 16.96% to 4.67% for Cd; increased from 46.86% to 81.43% for Cus but the addition of coal fly ash did
not increased the stabilized ratio of Zn, Pb, Ni and Cr. Washing pre-treatment increased the stabilized ratio of Cd> Cu and Pb significantly. The
leaching behavior of the heavy metals in the sintered products was studied by the toxicity characteristic leaching procedure (TCLP), the results
showed that the leaching concentration of the six heavy metals were very low.
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Table 1 Chemical composition of MSWI fly ash/ %

Fils Si0; a0 ALO, Fe, 0,

TiO, Cu0 ZnCl, P, 0;s

RS 17.66 34.79 3.94 12.04

2.66 8.11 12.02 0.91
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Table 2 Concentration of heavy metals in MSWI fly ash,

coal fly ash and clay/mg-kg ™"

e cd Cu Zn Pb Cr Ni

®IK 42.73  701.2  310.2 1273.8 367 242.3
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it 3.7 34,94  14.58 84.87 21.21 63.65
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Fig.1 Effect of clay on solidification of heavy metals during sintering
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Fig.2  Effect of coal fly ash and clay on solidification of heavy metals during sintering
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Fig.3  Effect of washing pre-treatment on solidification of heavy metals during sintering
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Table 3 Effects of clay on leaching toxicity of heavy metals/mg*L "

Mt/ cd Cr Cu Ni Pb Zn
0 0.002 0.051 0.212 ND  0.260 0.262
10 NDV ND  0.125 0.006 0.438 0.248
30 ND ND  0.118 0.003 0.441 0.191
50 ND ND  0.064 ND  0.346  0.059
70 ND ND  0.051 0.002 0.226 ND
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Table 4  Effects of coal fly ash and clay on leaching toxicity of

heavy metals/mg®1.~"!

A:C:NY Cd Cr Cu Ni Pb Zn
1:0:0  0.002 0.051 0.212 ND  0.260 0.262
1:1:2 ND ND  0.011 ND  0.092 ND
1:1:1 ND ND  0.024 0.002 0.284 ND
2:1:2 ND ND  0.026 0.003 0.234 ND
2:1:1 ND ND  0.057 ND  0.09 ND
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Table 5 Effects of washing pre-treatment on leaching toxicity of

heavy metals/mg*1~!

KBERFR/L - Cd Cr Cu Ni Pb Zn
0 0.002  0.051 0.212 ND 0.260  0.262

8 ND ND 0.449  0.015 0.246 ND

16 ND ND 0.234 ND 0.381 ND

24 ND ND 0.268 ND 0.359 ND
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