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Abstract

The results of a study of the sorption properties of ion-exchange materials based on hydrated titanium
(IV) oxohydroxophosphates with respect to rare-earth metal cations are presented in this paper. A high affinity
of the latters for the sorption matrix in nitrate media was established, which is determined by the ion radius of
the sorbate and increases in the series Y°" < Gd’" < Eu’'< Sm’ < Nd*’< Ce’ at pH=4and La’* < Ce’ < Y’ <
Yb*" at pH = 1.5 for all the studied sample compositions. It was experimentally shown that the doping of
sorbents based on titanium(IV) oxyhydroxophosphates with zirconium(IV) cations, which differs from
titanium(IV) in acid-base properties, leads to an increase in the sorption properties of ion exchangers, which
allows the use of modified compositions for sorption of rare-earth metal cations from solutions with high
acidity. It was established that partial dehydration of the sorption matrix and increase in temperature increase
the sorption ability of ion-exchange materials. Sorption extraction of rare-earth element cations by sorbents of
various compositions was carried out from solutions simulating real technological objects generated during
the processing of nuclear fuel waste. It is shown that sorption materials based on hydrated titanium(IV)
oxohydroxophosphates are promising ion exchangers for the extraction of rare-earth element cations from
technological solutions with complex chemical composition. It was established that unmodified sorbent
compositions are promising for the selective extraction of rare-carth element cations, while modified
compositions are of interest for group sorption. The thermal treatment of a sorbent saturated with
radioisotopes leads to the formation of crystalline insoluble mineral-like compounds, which ensures reliable
immobilization of the sorbed components during long-term storage of the spent product.
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