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Abstract: Clinker was produced by Simulating cement calcination test> and concrete samples were also prepared according to national standard
GB/T 17671-1999. lLong-term cumulative release amount of heavy metals in cement product from co-processing waste in cement kiln was
researched through leaching test which refers to EA NEN 7371 and EA NEN7375; and one-dimensional diffusion model which is on the base of
Fick diffusion law. The results show that availabilities of heavy metals are lower than the total amounts in concrete. The diffusion coefficients of
heavy metals are different(Cr> As > Ni > Cd). During 30 years service, the cumulative release amounts of Cr; As, Ni and Cd are 4.43
mg/kg, 0.46 mg/kgs 1.50 mg/kg and 0.02 mg/kg; respectively, and the ratios of release which is the division of cumulative release amount and
availability are 27.0% 5, 18.0%, 3.0% and 0.2%  respectively. The most important influence factor of cumulative release amount of heavy

metal is the diffusion coefficient, and it is correlative to cumulative release amount. The diffusion coefficient of Cr and As should be controlled

exactly in the processing of input the cement-kiln.
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Table 1~ Design and materials in experiment
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AR E )R i /gt kg ! 177.0 51.1 1.4 106.4 81.6
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Table 2 Experimental design of the EA NEN7375 leaching test
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Fig.1 Schematic of tank test device in EA NEN7375
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Table 3 Cumulative release amount of heavy metals prediction

L Epp A Cr Ni As cd
Co/mgokg™" 16.6 +0.436 46.1+0.200 2.53+0.099 10.4+0.173
DYl es! 1.15E-15 1.45E-17 6.42E-16 3.65E-20
A ¢/a 30 30 30

M, /mg kg™ 4.43 1.50 0.46 0.02

M./ Col % 27.0 3.0 18.0 0.2
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Table 4 Total amount and availability of heavy metals in the concrete

EOYERLIES Cr Ni As Cd

S /mgekg ™! 77.2+0.794 71.4+0.721 22.5+0.458 30.5 = 0.200
IR KB R /mg kg™ 16.6 +0.436 46.1+0.200 2.53+0.098 5 10.4+0.173
SR I KB IR % 21.5 64.6 1.2 34.1
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Fig.2 Fitting degree of prediction values and measure dates
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Fig.3  Influence of diffusion coefficient on release of heavy metal
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