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Leaching Model of Cs, U([) Immobilized in Cement
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Abstract. Alkali-activated slag-clay minerals composite cement (AASCM) and ordinary
portland cement (OPC) were used to immobilize the simulated radioactive slurry. The
leachabilities of Cs™, U (V) were studied. A two-dimension decay leaching model
(T-DLM) applied to predict the leaching behavior of radionuclides was established and
optimized, according to Fick’s second law. The leaching behaviors of Cs*, U(V]) were
predicted by the T-DLM with non-constant apparent diffusion coefficient, via pro-
grammed calculation with MATLAB software. The results indicate that the capacity of
AASCM immobilizing Cs*, U (V) is better than OPC. The cumulative leaching
fractions of Cs*, from AASCM are less than 1/5 and 1/2 of that from OPC, separately,
after leaching for 28 d. The apparent diffusion coefficients of Cs™, U(V]) register as the
attenuation trend. While considering the attenuation of apparent diffusion coefficient,
the leaching behaviors of Cs™, U(V[) immobilized in OPC and U(V[) immobilized in
AASCM can be predicted well by the T-DLM, but the leaching behavior of Cs" immobi-
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lized in AASCM which has stronger ion-exchange and adsorption capacity can not be

predicted well.

Key words: cement-solidified waste form; leaching behavior; diffusion; leaching model
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Table 1 Chemical compositions of raw materials

w/ %

RHR RRE/K Si0, Al O Fey O3 Ca0 MgO K, O Na; O SO;
(L AR — 24. 50 9.29 1.92 55. 69 3.07 0.52 0.07 2.37
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A 4.26 72.59 12.17 1.45 1.45 0.61 0.98 4.26 —

OPC — 20. 20 5.28 3.52 60. 96 2.78 1.19 0.23 4.79
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of radionuclides in cement waste forms
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Table 2 Leaching rates of Cs™, U( V)
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Table 3 Porosities and pore size distributions of waste forms leaching in leachant for 102 d

FLAR A i (R FRE 5080/

FE o MALBER/ %
<5.5 nm 5.5~10.5 nm 10. 5~20. 1 nm 20.1~100 nm ~>100 nm
AASCM-0 61.67 22.19 8.29 0 7.85 18. 21
AASCM 46. 33 39.99 6. 25 0 7.43 22. 88
OPC-0 17.05 27.20 22.00 24. 68 9.07 27. 68
OPC 17.54 28.03 20. 97 24.77 8.69 29. 47
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Table 4 Initial apparent diffusion coefficient
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Table 5 Attenuation factors of diffusion
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