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                    Experiments were carried out to determine the extent and rate of separation of mixtures of uranium hexafluoride and plutonium hexafluoride by selective thermal decomposition. Gaseous mixtures of uranium hexafluoride, plutonium hexafluoride, and helium were circulated for varying lengths of time through nickel vessels packed with nickel wool at temperatures of 150, 200, and 300 deg C. The initial ratios of uranium hexafluoride to plutonium hexafluoride in the mixtures were of the order of 10 to 1. The gas phase was analyzed for uranium and plutonium before and after circulation. The amounts of uranium and plutonium in the solid compounds depositedmore » in the vessels were also determined. Passage of the mixtures through the hot vessels resulted in the removal of 99.5 to 99.9% of the plutonium. The solid product remaining in the vessels was plutonium tetrafluoride containing 0.09 to 1.3% uranium. The separation of plutonium hexafluoride from uranium hexafluoride by selective thermal decomposition is applicable to fluid bed fluoride volatility processes for the recovery of fissile material from reactor fuels. (auth)« less
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                    Plutonium hexafluoride exposed to fission product gamma radiation decomposes to form plutonium tetrafluoride and elemental fluorine with a G value of 7.5 plus or minus 1.7. Addition of one atmosphere of helium to plutonium hexafluoride at a pressure of approximates 80 mm Hg does not significantly change the G value for the decomposition compared with that for pure plutonium hexafluoride. Addition of 2 atmos of helium to plutonium hexafluoride at approximates 80 mm Hg results in a G value for the decomposition of 5.8 plus or minus 0.9. A study of the effect of krypton on the decomposition of plutoniummore » hexafluoride by gamma radiation revealed a marked enhancement of the decomposition at an electron fraction of No such enhancement was observed at an exposure dose of 2 x 10/sup 8/ rads. Addition of fluorine or oxygen to plutonium hexafluoride resulted in a G value for the decomposition that was less than that obtained from the irradiation of pure plutonium hexafluoride. Irradiation of mixtures of plutonium tetrafluoride and elemental fluorine produced plutonium hexafluoride in concentrations greater than that calculated from the thermodynamic equilibrium constant at the temperature of the irradiations. (auth)« less
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