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Optimization and Validation of the Potentiometric Titration Method for Determining
Uranium in UsOs
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Abstract: The conventional ferrous reduction—potassium dichromate potentiometric titration method for uranium
determination in triuranium octoxide (UsOs) is often affected by incomplete sample dissolution, inappropriate titration
mode, and air oxidation. To overcome these limitations, a systematic optimization was performed. The sample was
dissolved by heating on an electric hotplate to ensure complete dissolution. A two-stage titration strategy was adopted,
in which concentrated potassium dichromate solution was first added manually to approach the endpoint, followed by
automatic titration with dilute potassium dichromate solution. This approach effectively improved the sharpness of
the endpoint and shortened the titration time. In addition, a buoyancy correction was applied to the weighed mass of
potassium dichromate to eliminate systematic weighing errors. Under the optimized conditions, the uranium content in a
certified UsOs reference material was determined. The average result was 84.701%, which is in good agreement with the
certified value of 84.711% + 0.021%, and the relative standard deviation was 0.019%. The method demonstrates high
accuracy and excellent precision, and it can meet the requirements for nuclear material accounting and quality control in
uranium-related processes.
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