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Abstract — Potassium titanate ion exchanger was synthesized to use for removing strontium and caesium ions, which are the
heat generation radionuclides in HLLW(high level liquid waste). Adsorption equilibria for Sr and Cs ions were evaluated with
the synthetic potassium titanatg{,O,) ion exchanger. The potassium titanate ion exchanger showed selective adsorption for
Sr ion over Cs ion. The distribution coefficients for Sr and Cs ions at pH 2 were 3,300 mL/g and 200 mL/g, respectively. Stan-
dard isotherm equations such as Langmuir, Freundlich and Dubinin-Polanyi equations were used to model the experimental
data. For the binary data modeling, even though all models fit the data, Freundlich model and Dubinin-Polanyi model fit the
experimental data more correctly. For multicomponent system, however, the experimental data could not be predicted from
binary data using standard isotherms. While, a modified version of Dubinin-Polanyi equation, which is a semi-empirical equa-
tion, fit the experimental data accurately.
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Fig. 1. Comparison of X-ray diffraction patterns for the synthetic K;TiOg

powder and the standard K;Ti,Oq.

Fig. 2. Scanning electron micrograph of KTi,O4(1,000°C, 150 hr).
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Table 1. Adsorption model parameters for St*and Cs' ions with K,Ti,Oq

Coefficient Single component system
Model .
units Sr Cs
Langmuir QiImea/g] 1.28 0.52
b[mL/meq] 50.23 82.97
r? 0.94 0.76
Freundlich K[mL/meq] 2.13 0.95
n 3.07 3.35
r? 0.98 0.97
Dubinin-Polanyi QImeaq/g] 1.82 0.81
k 5.16:10°° 3.8%10°
r? 0.98 0.93
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