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The cobalt dicarbollide solvent extraction process, originally developed in Czechoslovakia,
and later in Russia, has been demonstrated to be effective at removing cesium and strontium from
acidic waste solutions. A collaborative development program between the Lockheed Martin Idaho
Technologies and the V. G. Khlopin Radium Institute has resulted in the development of
alternative non-nitroaromatic solvents typically used in the cobalt dicarbollide process. Using the
non-aromatic solvents, decontamination of acidic waste has been demonstrated using chlorinated
cobalt dicarbollide with and without polyethylene glycol added. Polyethylene glycol facilitates the
extraction of strontium in the cobalt dicarbollide process.

A universal solvent has been developed which includes a phosphine oxide derivative added
chlorinated cobalt dicarbollide/PEG solvent to facilitate simultaneous extraction of actinides, rare
earth elements, technetium, strontium and cesium. This solvent was tested at the Idaho National
Engineering and Environmental Laboratory (INEEL) in a series of batch laboratory contacts in a
shielded hot cell facility using actual highly radioactive tank waste. Two solvents were tested, one
less dense than the aqueous waste and the other more dense. Decontamination factors of >95%
for Cs, 99.7% for Sr, and 99.99% for alpha-emitting radionuclides were achieved in four
successive batch contacts.

The universal solvent was also tested at the INEEL in a countercurrent process with simulated
waste using 26 stages of 3.3-cm centrifugal contactors designed and fabricated by NIKIMT,
Moscow, Russia. The process tested utilized the light solvent and europium was used to simulate
rare earths and americium in the waste simulant. Results of the countercurrent flowsheet test will
be presented.

If successfully demonstrated, the universal solvent could offer many advantages to individual
processes to remove radionuclides from the acidic waste at the INEEL. A significant reduction in
the capital and operating costs of a waste treatment facility would be realized by implementation
of a single process to decontaminate the waste
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