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Obijective: The aim of this study is to investigate the stripping (back-extraction) process
of uranium and thorium from a loaded organic phase containing tributyl phosphate (TBP)
and to evaluate the effect of process parameters on increasing the recovery percentage
and improving separation efficiency at the laboratory scale.

Materials and methods: The stripping process was carried out experimentally, and the
effects of aqueous solution pH, temperature, contact time, mixing intensity, and organic-
to-aqueous (O/A) phase volume ratio were examined.

Results: The results showed that decreasing the hydrogen ion concentration significantly
increased the stripping efficiency of uranium, while pH variation had no noticeable effect
on thorium behavior. This behavioral difference is qualitatively attributed to the greater
dependence of the uranium extraction and stripping equilibrium on process conditions,
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particularly pH and temperature, whereas thorium behavior is mainly governed by the
chemical nature of its nitrate species and exhibits less sensitivity to changes in process
parameters. Accordingly, thorium efficiency remained relatively constant within a certain
range, while uranium efficiency changed markedly under the influence of process
conditions. Increasing the temperature up to 55°C improved uranium stripping efficiency,
with no significant change observed at higher temperatures. Investigation of contact time
and mixing intensity showed that increasing these parameters had no considerable effect
on final efficiency, and beyond a certain point, no noticeable change in mass transfer was
observed. Furthermore, the phase ratio of 1:1, while maintaining appropriate efficiency,
proved to be more economical in terms of aqueous phase consumption.

Conclusions: Under optimal conditions, including a temperature of 55°C, contact time
of 30 minutes, mixing speed of 400 rpm, and phase ratio of 1:1, the stripping percentages
of uranium and thorium were 89.3% and 72.4%, respectively, indicating the appropriate
efficiency of the process under these conditions.
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