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Comparison of Fixation Effects of Heavy Metals Between Cement Rotary Kiln

Co-processing and Cement Solidification/Stabilization
ZHANG Jun-li> LIU Jian-guo, LI Chengs JIN Yi-ying, NIE Yong-feng
(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Both cement rotary kiln co-processing hazardous wastes and cement solidification/stabilization could dispose heavy metals by fixation.
Different fixation mechanisms lead to different fixation effects. The same amount of heavy metal compounds containing As, Cd> Cr» Cus Pb, Zn
were treated by the two kinds of fixation technologies. GB leaching tests TCLP tests and sequential extraction procedures were employed to
compare the fixation effects of two fixation technologies. The leached concentration and chemical species distribution of heavy metals in two
grounded mortar samples were analyzed and the fixation effects of two kinds of technologies to different heavy metals were compared. The results
show the fixation effect of cement rotary kiln co-processing technology is better than cement solidification/stabilization technology to As, Pb,
Zn. Calcinations in cement rotary kiln and then hydration help As, Pbs; Zn contained in hazardous wastes transform to more steady chemical
species and effectively dispose these heavy metals compounds. Cr'* is liable to be converted to much more toxic and more mobile Cr** state in
cement rotary kiln. And so Cr wastes are more fit for treatment by cement solidification/stabilization technology. The work could provide a basis
when choosing disposal technologies for different heavy metals and be helpful to improve the application and development of cement rotary kiln
co-processing hazardous wastes.
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Table 1 ~ Chemical composition of raw material and proximate analysis of coal ash/%

Ak IR
Si0, Al, 0, Fe,0; Ca0 MgO K,0 Na, O cl SO; Kay R EERK K5y
13.54 3.04 2.05 43.14 1.55 0.53 0.04 0.005 0.08 5.58 27.38 54.02 13.02
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Table 2 Addition amount and species of heavy metals

LR Bkl A mgekg || EA B/
As Ce Hg AsNO; 80 60.8
Cd CdO 20 15.2
Cr Cr, O3 800 608
Cu CuO 1000 760
Pb PbO 1200 912
Zn Zn0O 800 608
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Table 3 BCR sequential extraction procedure
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Table 4 Error analysis of experiments
S As Cd Cr Cu Pb Zn
WG IMA A /mgekg ™! 25.98 6.50 259.83 324.79 389.74 259.83
A THAR & /g kg ™! 23.14 5.00 245.00 323.64 394.30 256.80
VR IE 1% 10.9 23.1 5.7 0.4 -1.2 1.2
BCR PU25 B it 3t /mgkg ™! 22.93 4.48 243.57 306.00 336.68 222.98
B &I 88.3 68.9 93.7 94.2 86.4 85.8
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Table 5 Leached ratio of heavy metals in leaching tests

and solidification ratio in clinker made in lab/ %

12 [ Ak As cd Cr Cu Ph 7n

GB-1 30.331  ND  0.100 0.040 0.113 0.393
GB-2 1.312 ND 5.916 0.018 0.108 0.319
TCLP-1 21.747 ND  0.423 0.034 0.028 0.162
TCLP-2 2.930 ND 20.406 0.033 0.019 0.155
[ 4,4 88 29 94 87 81 87
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Fig.1 Chemical species distribution of heavy metals in

two kinds of solidification paste
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