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Experimental Study on a Novel Cation Exchanger
Etsushu Kuraoka* and Tsuyoshi Arai*

ABSTRACT

~ An jon exchanger in which organic resin with functional group is supported on inorganic particle is
expected to have higher safety, less amount of organic material and better process performance by
comparing to an organic matrix resin. In this work, a novel silica-based cation exchanger with sulfonic
acid group as exchange site has been synthesized for applying to an advanced separation process of Am,
Cm and rare earths. The exchange capacity, adsorption performance and pressure-drop in a packed
column of this exchanger were evaluated experimentally.

Synthesis procedures of the novel cation exchanger, SiSCR with a macroreticular resin embedded in
porous silica particles of 50 4 m in diameter and sulfonic acid group as exchénge site has been established.
The exchange capacity of SiSCR is 3.6 meg/g-resin and the distribution coefficients for Nd(IIT) and
Eu(IT) adsorption from an aqueous sol_ution of pH 2.5 are 300 — 500 dm*/kg-resin. Compared to a
conventional cation resin product, SiSCR shows much rapider adsorption kinetics and the adsorption
reached an equilibrium state within 15 minutes in batch adsorption. Furthermore, it was found that SiSCR

shows lower pressure-drop in a packed column than a conventional resin made of all-organic materials.

This work was performed by Institute of Research and Innovation (IRI) under the contract with Japan
Nuclear Cycle Development Institute (JNC).
INC Liaison: Recycle Process Technology Group, Advanced Fuel Recycle Technology
Division, Tokai Works. '

*Nuclear Chemistry and Chemical Engineering Center.
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