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Accelerated Carbonation of High Ca Content Municipal Solid Waste Incineration

Fly Ash and Impact on Leaching of Heavy Metal
WANG Lei, JIN Yi-ying, NIE Yong-feng
(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The accelerated carbonation of high Ca content Municipal Solid Waste Incineration (MSWID) fly ash was investigated with an L: S
ratio of 0.25:1 to study the effect of accelerated carbonation on the leaching of critical heavy metals( As; Cd> Cu» Zn, Sh, Pb) in the fly ash.
The results of XRD analysis showed after carbonation the peaks of Ca( OH), and CaCIOH disappeareds while the peaks of CaCO; became
intense. After carbonation, the mineral phase of Pb was changed and Cu compound ( CuTi, 5 S, ) was identified. The TG/DTA analysis showed
the weight gain of the fly ash before 440°C reached 5.70% . Furthermore, the SEM-EDS analysis confirmed the occurrence of the reaction of
Ca(OHD, (s) + CO,(g)—>CaCO;(s). The TCLP test of carbonated fly ash revealed that the leaching concentration of the critical heavy metals,
except Cds decreased within the carbonation time of 2 h. When the carbonation time was longer than 50 h, the leaching concentration of

critical heavy metals, except Pb were higher than that of un-carbonated fly ash.
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Table 1 Chemical composition in major and minor elements of MSWI fly ash

LY/ TR/I% | BEE Fi/mgekg!|| EEE T i/mgekg!
CaO 53.02 7/n 5278.50 As 20.34
Si0, 4.36 Pb 2251.40 Mo 17.14
Al, Oy 0.94 Cu 1426.50 Zr 11.17
TiO, 0.56 Cr 103.21 Ag 8.12
Fe, 05 1.75 Cd 96.97 Nb 5.42
Cl 18.88 Sh 650.50 Bi 6.66
Na, O 5.71 Sn 534.85 Hg 2.77
K, 0 5.46 Ba 274.90 Ga 2.46
P, 05 0.26 Sr 125.65 Ce 0.39
MnO 0.30 Ni 73.25 La 0.28
S0, 5.18 W 22.14 Nd 0.08
Co 21.43
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Fig.3  X-ray diffractogram spectra of MSWI fly ash

R AT AL, 3 L) 57 (10 4 s IR S A I 4% 1 (¥
AR ZE BAR K, R R A A is ] E R E S
TKAKRIURL B 22 i R A R G T 3 B A W) 2 R
Kida 252 R I Xoray 6 HLF 63540 OXPS) & I — #
AR IR SRR T B AT T OCBURL IR AT Naw K. S.
Zn W2 3 A1 T KA BURL (K2R 1T, 76 Bk 2R 11 5 22 10
4 E R S T (PR R S D

F2 NNERERER AL IR XA TR IR SR IR P A AR RO S
Table 2 Effect of accelerated carbonation on the crystal phases
in MSWI fly ash
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Fig.4 X-ray diffractogram spectra of accelerated MSWI fly ash
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