244 NANOTECHNOLOGY AND NANOMATERIALS

Ion exchange resin containing nanoparticles of
inorganic constituent for sorption of U(VI) anions

Perlova O.V.%, Perlova N.O.', Dzyazko Yu.S.?, Kudelko K.O.?,
Rudenko 0.S.?

1 Odessa I.I. Mechnikov National University,
2 Dvoryanska Str., 65082, Odesa, Ukraine
E-mail: n.perlova@ukr.net

2 V.L Vernadskii Institute of General and Inorganic Chemistry of the NAS of
Ukraine, 32/34 Palladin ave., 03142, Kyiv, Ukraine

Regularities of deposition of inorganic ion-exchangers (hydrated ox-
ides of multivalent metals) inside the anion-exchange resin are consid-
ered. As found from TEM investigations, the nanoparticles exist both in
non-aggregated and aggregated forms. Fractal analysis of TEM images
was performed in order to establish the aggregation mechanism. The val-
ues of fractal dimension reach 2.5-2.7 indicating diffusion of the nanopar-
ticles as a rate-determining stage of aggregation. Following approaches
were applied to determine the precipitation conditions, which affect the
particle size. The Ostwald-Freundlich equation reflects the effect of a size
of the primary particle on their solubility:
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Here and Ceoo are the concentration of dissolved compound in the
ion-exchanger and its saturated solution respectively, f is the shape fac-
tor of particles, V_is the molar volume of the compound, ¢ is the surface
tension of the solvent, R is the gas constant, r is the particle radius of
incorporated particles.

Regarding the aggregates, their size depends on flux of the primary
nanoparticles (J) through the grain of polymer ion-exchanger:
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where N _ is the Avogadro number, 1 is the dynamic viscosity of the
solvent. The conditions, which can be managed, are choice of the modi-
fier and solvent as well as temperature and size of polymer grains. The
particle size of anion-exchanger containing nanoparticles of hydrated zir-
conium dioxide has been found to influence sorption of anionic U(VI)
complexes from weakly concentrated solutions.






