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Robustness of Advenced Nuclear Fuel Reprocessing Processes
—Study on Solvent Extraction Processes Adjusted to Advanced Reprocessing Process—
(Document on Collaborative Study)

Ichiro Yamamoto*  Youichi Enokida* Noboru Kobayashi*  Mitsuhiro Takanashi*

Abstract

The advanced nuclear fuel reprocessing process with crystallization uranium
recovery has been proposed to enhance economical incentive and to reduce amount
of discharged waste. Because a solvent extraction process following the
crystallization uranium recovery will be operated with new process parameters due
to different parameters of loading of heavy metals, decontamination factors, flow
rates etc, fundamental studies on chemical flowsheet of the process are required to
verify robustness of the process and to understand influence of process variation
upon process performance. In this study, theoretical and computational studies
were performed from this kind of aspect.

Firstly separation characteristics with the chemical flowsheet were studied
for the steady-state, and recovery Yyields of uranium and plutinuum,
decontamination factor, process waste amount were computated for the normal
process condition. Secondary, transient behaviors were computated with some
variations in flow rates, heavy metal loading and so on from the normal process
condition. Finally, influence of small fluctuation of the process condition was
analyzed and the robustness of the new solvent extraction process was verified.
This work was performed by Nagoya University and Japan Nuclear Cycle
Development Institute under the JNC Cooperative Research Scheme on the
Nuclear Fuel Cycle.

* Nagoya University
* Japan Nuclear Cycle Development Institute
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