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Recove ry of Pu-238 by Molten Salt Oxidation Processing of Pu-238 Contaminated
Combustibles

M.L. Remerowski, C. Dozhier, K. Krenek, C.E. VanPelt, M.A . Reimus, D . Spengler, J. Matonic,
L. Garcia, E. Rios, F. Sandoval, D. Herman, R . Hart, B . Ewing, M. Lovato

Los Alamos National Laborato ry
Pu-238 Science and Engineering, NMT-9, MIS E502
Los Alamos, NM 87544

Abstract

Pu-238 heat sources are used to fuel radioisotope thermoelectric generators (RTG)
used in space missions . The demand for this fuel is increasing, yet there are currently no
domestic sources of this material . Much of the fuel is material reprocessed from other
sources . One rich source of Pu-238 residual material is that from contaminated combustible
materials, such as cheesecloth, ion exchange resins and plastics . From both waste
minimization and production efficiency standpoints, the best solution is to recover this material .

One way to accomplish separation of the organic component from these residues is a
flameless oxidation process using molten salt as the matrix for the breakdown of the organic to
carbon dioxide and water . The plutonium is retained in the salt, and can be recovered by
dissolution of the carbonate salt in' an aqueous solution, leaving the insoluble oxide behind .
Further aqueous scrap recovery processing is used to purify the plutonium oxide .

Recovery of the plutonium from contaminated combustibles achieves two important
goals. First, it increases the inventory of Pu-238 available for heat source fabrication . Second,
it is a significant waste minimization process . Because of its thermal activity (0 .567 W per
gram), combustibles must be packaged for disposition with much lower amounts of Pu-238 per
drum than other waste types . Specifically, cheesecloth residues in the form of pyrolyzed ash
(for stabilization) are being stored for eventual recovery of the plutonium .

Introduction

MSO is not a new technology; it was developed extensively in the 70's by Rockwell
and later at DOE complex sites (West, 1992) as a method of treating hazardous organic
wastes, and radioactive wastes (McKenzie et al ., 1975). At the time, the recovery of materials
retained in the salt was not pursued . MSO was sidelined when incineration became a more
attractive alternative . That option is no longer available, so MSO has been revisited as a
disposal technique in recent years (Gay, 1992) .

Our application has two challenges that have not been addressed by other
developers. First, we need to adapt the process unit to work inside a glovebox, with its
ergonomic, available space, and safety restrictions . Second, we need to recover the plutonium
"contaminant" from the salt .

To address these issues, an MSO system was developed and tested extensively in a
facility outside of the radiation controlled area . The system was then modified for operation
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Alumina has the best anti-corrosio n
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