Accepted Manuscript

JOURNAL OF
NUCLEAR MATERIALS

A parametric study of operating carbon anodes in the oxide reduction process

A. Merwin, P. Motsegood, J. Willit, M.A. Williamson

PII: S0022-3115(18)30624-X
DOI: 10.1016/j.jnucmat.2018.08.044
Reference: NUMA 51167

To appearin:  Journal of Nuclear Materials

Received Date: 10 May 2018
Revised Date: 21 August 2018
Accepted Date: 21 August 2018

Please cite this article as: A. Merwin, P. Motsegood, J. Willit, M.A. Williamson, A parametric study
of operating carbon anodes in the oxide reduction process, Journal of Nuclear Materials (2018), doi:
10.1016/j.jnucmat.2018.08.044.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jnucmat.2018.08.044

A Parametric Study of Operating Carbon Anodesin the Oxide Reduction Process
A. Merwin®, P. Motsegodtl J. Willit?, and M. A. Williamso#f
#Chemistry and Fuel Cycle Division, Argonne Natiobaboratory, Argonne, IL 60439, USA

“corresponding author: Argonne National Laborat®iQ0 S. Cass Ave, Argonne, IL 60439 Email
address: augustusmerwin@gmail.com

Abstract:

A parametric study of the electrolytic reductionusnium dioxide in molten lithium chloride — lithin
oxide using carbon anodes was conducted to deterthi operational parameter values necessary for
high yields. Operational parameters evaluated is gtudy include anode and cathode current dessitie
anodic polarization, U9batch size, and method of electrochemical contsglven oxide reduction
experiments were conducted with between 25 g afdgl0G. The current density on the cathode was
the critical parameter, which indicates the redurctprocess is kinetically controlled by cathodic
reactions. High cell currents were achieved withbiet application of high anodic potentials by using
large anode surface area. This approach facilitaféisient reduction at high throughput without
production of chlorine or other corrosive gasses.
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