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Fundamental Properties of Fly Ash from Municipal Solid Waste Incineration
WANG Jun', JIANG Jian‘guo , SUI Jirchao', YANG Shr]mn , ZHANG Yan'
(1. Department of Environmental Science and Engineering, Tsinghua UI]]\(,T&II_\'. Beijing 100084, China; 2. Shanghai Academy of
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Abstract: Fundamental properties and the factors that influence the distribution of heavy metals of several fly ashes are analyzed.
Experiments indicate that the structures are complex and the properties are changeable. The study results show that the chemical
composition is Cl, Ca, K, Na, Si; Al O, ete, and heavy metals are Zn, Pb, Cr, Cu etc. The main structures of fly ash are
irregularly amorphous forms and polycrystalline aggregates. Generally, the ieaching toxicity exceeds the ientification standard for
hazardous wastes. Heavy metals are chiefly in the forms of tiny aerosol particles and aggregates on the surface of fly ash. The

properties of fly ash are greatly influenced by the change of incinerators or the variation of incinerating time. The content of Cl ranges

from 6.93% to 29. 18% .
mg*L~ '(Pb) and between 0.049 and 164.90 mg* L™ '( Zn).

while that of Si0; does from 4. 48% to 24. 84% .

The leaching toxicity varies between 0 and 163. 10
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Table 1 Main chemical composition and heavy metals of fly ashes/ %

R ALOs a0 Fe0s KO MgO . NaO S0, 805 CnOs  Cu0  PbO  ZnO
A 361 3379 291 513 219  16.02  7.49  10.83 809  0.10  0.12  0.40  3.1I
B 156 19.37  0.85 15.24  1.00  29.18  9.17 448 11.79  0.33  0.51  1.36  2.27
c 257 39.90  2.49 645  0.67 2268 245 670 10.55  0.23  0.29  0.49 1.34
D 1243 2249 5.02 583 116  6.93 272 24.84 1430 0.12  0.14  0.50 0.9
E 6.43  39.81 330 7.9 0.70  16.65 271 9.59 7.03  0.12  0.09  0.25  1.08
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Table 2 Main chemical composition and heavy metals of fly ashes generated by the same incinerator at different time/ %

$47 ALOy Ca0  Fe0y  Ki0 Cl Na0 S0, SO0y €O CrOs  CuO PO Zn0
BO 1.6 19.37  0.85 1524 2018 9.17 448 1L79  0.12 0.3 0.5 136  2.27
B® 179 38.81 .44  7.73 2453 6.24 48 805  — 029 023  0.58 1.25
C® 257 3990 2.49  6.45 2268 245 670 10.55  —  0.23 029  0.49 1.34
C@ 1.9 42.72  1.69  4.63 20.50 6.72 498 631  0.08  0.09 0.17  0.30  3.88
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Table 3 Leaching toxicity of fly ashes/ mg*L~ !

WRES Cd Cr Cu Ph Zn

A 0 0.121 0. 141 67.03 0.952
B 31.21 - 0.42 11.80  164.90
C 0.01 - 0.10 1. 13 0.23
D 0 1. 801 0. 190 0 0.049
E 0 0.692 0.202 27. 71 2. 687
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Table 4 Leaching toxicity of fly ashes from the same incinerators

al different time/ mg* L. !

KRN Cd Cr Cu Ph Zn
B 31.21 - 0.42 11. 80 164. 90
B@ 0.047 1. 465 0. 150 163. 1 14. 59
c® 0.01 - 0. 10 1. 13 0.23
C@ 0. 001 0.349 0. 822 45.43 2.335
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Fig. 3 Influence of incineration on re distribution of heavy metals in MSW
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Table 5 Boiling point of heavy metals and compounds/ 'C
i 4 Ju JCH WAk Eikiay]
Pb 1740 950 886
Cd 769 960 1 500
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Cu 2595 620 1326
Ni 907 732 1984
Zn 2732 1001 —
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