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Study on adsorption properties of clay rock to uranium (VI)
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Abstract  [Background] Kaolin is one of clay rocks that can be used to adsorb uranium (VI), but performance has
hardly studied. [Purpose] This study aims at the effects of adsorption time, initial U(VI) concentration, adsorption
quality, pH value, ion species and humic acid quality on kaolin adsorption U(VI). [Methods] Kaolin 200 mesh,
drying reserve, and formation of U(VI) solution with 1 g+ L™ mass concentration by U,O, were prepared. Analytically
pure reagents of known content were used to config deionized water and ionic solution with different pH values.
Then, experimental method of static adsorption was used for the study. [Results] Kaolin has good adsorption
performance for U(VI), and it reaches equilibrium at 6 h. The optimum concentration of U(VI) is 60 pg*mL™". The
best adsorbent mass is 0.01 g. When the pH value increases, the adsorption effect of kaolin on U(VI) increases first
and then decreases, when pH=5, the adsorption effect is the greatest. In the solution, K*, NO,™, Na" and SO,* have
little effect on the adsorption of U(VI). Mg*", CO,* and HCO;™ have an inhibitory effect on the adsorption of U(VI),
which is not conducive to adsorption. Increasing the quality of the humic acid in the solution inhibits the U(VI)
adsorption of the kaolin. [Conclusions] The quasi-secondary kinetic model can better describe the adsorption of U

(VI) on kaolin than the quasi-first-order kinetic model. This experiment provides a theoretical basis for kaolin as a
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backfill material for radioactive nuclear waste.
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Table 1 Chemical composition of kaolin (%)
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Fig.2 Effect of reaction time on adsorption characteristics
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