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The Structure of the Uranyl Chloro-Complex
Determined with the Stability Constants
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Abstract

The theory of ion pair formation, the outer-sphere complexation theory, for a
dumbbell configuration of the uranyl ion was used to explain the ionic strength
dependence of the stability constant of uranyl chloro-complex. In this model, it was
assumed that the chloride ion interacted electrostatically with each of the uranium and
oxide ions, and the distance was evaluated to be 0.3 nm between the uranium and
chloride ions. This distance suggests that one of the water molecules coordinating
with the uranium ion is replaced by a chloride ion and that a complex of the type UO,
(H,0), CI* is formed. One chloride ion and three water molecules coordinate around
the uranium ion in the same plane, perpendicular to the long axis of the uranyl ion
dumbbell. A semiempirical equation, Kos=0.0681 exp [1815/ {14+17.05 (I/T)¥*} T] ,
was determined for the stability constant of the uranyl chloro-complex as a function
of the ionic strength, I, and temperature, T.
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Fig.2 Stability constants of the uranyl
chloro-complex as a function of
ionic strength(298K).
O:measured value
Solid lines:theoretical estimation
a:distance between the uranium
and chloride ions
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