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Abstract

The rate of oxidative dissolution of uranium dioxide with ferricyanide ions was
measured by the potentiostatically controlled coulometry. The rate and the total amount
of the reaction were influenced by many factors including the concentration of ferricy-
anide, the kind and the concentration of supporting electrolytes, pH and temperature.
The main product of the reaction was urany! ions which formed the complexes competi-
tively with ferrocyanide ions and with the anions of the supporting electrolytes. When
the rate of the formation of uranyl ferrocyanide is predominant, an insoluble film pro-
duced on the surface of uranium dioxide inhibits further dissolution. Jander’s equation
was applicable to the initial rate of the reaction; and this fact suggests that the reac-
tion proceeds predominantly by the film formation even in the initial stage. The film
formation may be prevented by adoption of other supporting electrolytes which can form
a soluble complex of high stability constant with uranyl ions.
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Fig. 1. An example of current transient after instant insertion
of UQ; specimen in electrolytic cell.
Solution, K3Fe(CN)s+0.3 M NaySQ,, pH 2, saturated with
Nz, 100 ml
Temperature, 30°C.
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Dependence of amount of reacted UO, on duration

of reaction.

Solution, K3Fe(CN)s+0.3 M Na,SO,, pH 2, saturated
with Np, 100 ml.

Temperature, 30°C.
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Fig. 3. Dependence of amount of UQ, reacted within 4 hours
on concentration of KzFe(CN)s.

Solution, K3Fe (CN)s+supporting electrolyte, pH 2, satu-
rated with Ny, 100 ml.
Temperature, 30°C.
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Fig. 4. Dependence of amount of UQ; reacted within 4 hours
on concentration of supporting electrolyte.
Solution, 0.01 M KjFe(CN)+NaySOs, pH 2, saturated
with Ny, 100 ml.
Temperature, 30°C.
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Fig. 5. Dependence of amount of UO, reacted Fig. 6. Dependence of amount of UQ; reacted

within 4 hours on pH.
Solution, 0.1 M K3Fe(CN);+0.3 M

NapSO,, saturated with Ny, 100 ml.
Temperature, 30°C.

within 4 hours on temperature.
Solution, 0.1 M K3Fe(CN)++0.3 M

Na,SOy4, pH 2, saturated with Ny,
100 ml.
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equation, 1—(1—x)13=k,t1/2
Solution, K3Fe(CN)+0.3 M Na,SO,,
pH 2, saturated with Ny, 100 ml.
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Solution, K3Fe (CN)s+0.3 M Na;SOy4, pH
2, saturated with Np, 100 ml.

Temperature, 30°C.
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Fig. 9. Dependence of rate constant on concentration of KzFe{CN).
Solution, K3Fe(CN)%+0.3 M NaySOy, pH 2, saturated with N,

100 ml.
Temperature, 30°C.
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Fig. 10. Dependence of rate constant on Fig. 11. Arrhenius plot of rate constant.
pH. Solution, 0.1 M Fe(CN)s+ 0.3 M
Solution, 0.1 M KjFe(CN);+0.3 M Na,SQy, pH 2, saturated with
Na,SQy, saturated with Ny, 100 ml. Nj, 100 ml.

Teperature, 30°C.
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