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ABSTRACT : The adsprption of Cs-137 and Sr-90 onto kaolinite in prescence of major
groundwater cations (Ca™'. K'. Na') with different concentrations was simulated by using
triple-layer surface complexation model (TL-SCM). The site density (8.73sites/nm®) of kaolinite
used for TL-SCM was calculated from it's CEC and specific surface arvea. TL-SCM modeling
results indicate that concentration dependence on ''Cs and ™Sy adsorption onto kaolinite as a
function of pH is best modeled as an outer-sphere surface veaction. This suggests that Cs'
and S1°' are adsorbed at the @-laver in Kkaolinite-water interface where the electrolytes.
NaCl, KCl and CaCl: bind. However. TL-SCM results on Sr adsorption show a discrepancy
between batch data and fitting data in alkaline condition. This may be due to precipitation of
SrC0; and complexation such as SrOH' . Intrinsic reaction constants of ions obtained f10m
model fit are as follows: K&=10"" KL“:~10“ KR=10"" K&=10"" and K&=10"
The tesults are in the agreement with competition order among groundwater ions (K' >(7a“ )
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Na') and sorption preference of nuclides (Cs-137)Sr-90) at kaolinite-water interface showed

in batch test.
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Fig. 1. Structure of surface complexation models
(a) Diffuse-Layer
Model, (b) Constant-Capacitance Model, (c) Triple-
Layer Model, (d) Four-Layer Model.

at the solid/solution interface
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Parameters Values References
Surface area (m%/g) 7.99 Jeong et al. (1994b)
33.0 Jeong et al. (1998)

Surface site density (sites/nm”) 8.73 this study
Total molar concentration of adsorption sites (mole/liter) 3.822x10”  this study
Capacitances (g F/cm®)

Inner layer (Cy) 80~240 Zachara (1987)

Outer layer (Cs) 20 Davis and Leckie (1978)
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trolyte (NaCl) interface for Cs adsorption within
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SCM modeling and experimental data of Cs and Sr adsorption onto kaolinite in the presence of

NaCl, KCl and CaCl, background electrolytes as a function of pH (circle solids, rectangular solids, and triangle

solids indicate experimental data, solid lines SCM modeling results). Percent Cs (or Sr) adsorbed indicates the

amounts of Cs (or Sr) adsorbed onto kaolinite from aqueous solution.
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Table 2. Surface reactions used in adsorption modeling.
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Surface protolysis reactions

SiOH + H' = SiOH,’ -1.75 Riese(1982)

SIOH = Si0° + H' -6.25 Riese(1982)

AIOH + H" = AlOH," -5.70 Davis and Leckie(1978)

AIOH = A0 + H' -11.4 Davis and Leckie(1978)
Electrolvte Surface reactions

SOH + Na® = (Si0"-Na"’ + H' -3.32 This Study

SOH + K' = (8i0-K")" + H' -2.80 This Study

SOH + H' + ClOy = (SOH," - C10)° 7.90 Davis (1978)

SOH + Ca®" = (Si0 - Ca® )0 + H' -3.10 This Study
Quter-sphere surface reaction

SOH + Cs" = (Si0 - CsH)’ + H' -2.10 This Study

SOH + 8r°" = (S0 - 8" + H° -2.30 This Study
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