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Prediction of Cement Waste-Form Leach Rate
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Abstract —Three leaching models of cement waste-form based on mass-transfer analysis are compared. The
applicability of diffusion equation to predict cement waste-form leaching and the reliability of the assumption used in
the diffusion-controlled leaching model that the waste-form surface concentration is rapidly approaching the saturation

concentration of the dissolved species are confirmed.
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Fig. 1. Leach rate of cement for various dimen-
sionless flux ratio R.
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Fig. 2. Cement leach rate as a function of time.
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Fig. 3. Surface-liquid concentration of cement as
a function of leaching time (R=30.7).
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Fig. 4. Surface-liquid concentration of cement as
a function of leaching time (R=307).
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Fig. 5. Comparison of Eq. (6), Eq. (8) and Eq. (12)
(R=30.7).
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Fig. 6. Comparison of Eq. (6), Eq. (8) and Eq. (12
(R=1307).
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NOMENCLATURE

C : concentration of cement leached in the ground-
water [g/m?]
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Cs : solubility of cement in water lg/m¥]

D : diffusion coefficient in water [mzlday]

i : leach rate of cement [g/m’day]

jo : experimentally determined initial leach rate of
cement per unit external surface area [g/m?day]

: retardation coefficient

: dimensionless flux ratio

: radius of waste form [m]

. surface area of waste form [m?]

. volume of leachant [m”]

: porosity

. leachant renewal frequency [day ']

: dimensionless time
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REFERENCES

1. Kim, C.L., et al.: KAERI/RR-892-2/89 (1989).

olEtBS HI28A M4 19901 8

. Zavoshy, S.J., Chambré, P.L. and Pigford, T.H.:

Mat. Res. Soc. Symp. Proc., 44, 311 (1985).

. Chambré, P.L., Williams, W., Kim, CL. and

Pigford, T.H.: Trans. Am. Nucl. Soc., 46, 131
(1984).

. Machiels, AJ. and Pescatore, C.. Mat. Res. Soc.

Symp. Proc., 15, 209 (1983).

. KEPCO: Final Safety Analysis Report KORI Unit 1,

11.5-5 (1976).

. Robert, C.W.: “CRC Handbook of Chemistry and

Physics”, 67th ed., CRC Press (1986).

. Stewart, D.C.: “Data for Radioactive Waste Manage-

ment and Nuclear Applications”, John Wiley and
Sons (1985).

. Hespe, E.D.: Atomic Energy Review, 9, 195 (1971).



