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The use of ammonium bifluorido es a fluorlnating agent for coners:Lo of blutonium
dioxide to & plutonium ammonium, tetrafluoride double salt, which can be 4
composed to plutonium tetrafluoride for subsequent reduculon to metal
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This is a racvcrt ofiwvhat may be an invention i1n thes use of-ammonium Difluoride for

the preparaticn of & plutonium emmonium fiuvoride double sal® which can.be decomposed
2% low tempurature  To plutonium tastrdflineride for purposes-of reduction to the meiel.
Ammonium bifluoride has besn found to react with dry plutonium dioxide @t 150 C t6.
wioduce the plutonium {IV) ammonium flucride double salt. -This compound can be de-
composed at 300 C to. give a high grade plutonium tetrafluoride. The use of this
reaction vo produce a plutonium tetrafluoride which can be reduced to the metal may
reduce considerably:-the corrosion now experienced during the fluorznation with geséous
hydrogen fluoride in 234%-5 operation. = -

In practice on 2 nominal twenty gram scale, the optimum method for the preparation
T piutonium .tetrarfluorifie by the rwaction of plutonium dioxide with ammonium
bifluorlde has been found to be as“follows: freshly pr801p1tated plutonium {(IV)
oxalate is placed in a reaction vessel and dried ina stream of air at 125 to 150 C
for one hour and the temperature raised to 300 C for two houré to decomdose the .
plutonium (IV) oxalBte to'plutonium dioxide. Porty percent excess ammonium bifluoride
is mixed with the plutonium dicxide and heated in a stream of argon for one hour at
150 C. The double Salt, plutonium (IV) emmonium fluoride, which formSﬁrapidly at
150 C is decomposediat 300 C for one and one-half hours under argon. The smmonium
fluoride decomposition product is easily trapped while the plutonium reéheins in the
resction boat as an“easily powdered tetrafluoride. The pliitonium tetrafluoride is
then dehydrated for two hours at 500 C. Since the temperafture need never exceed _
.00 C while fluoridé is present the corrosion to furnace equipment should be low.

A

Anelyses have shown that the plutonium tetrafluorides prepared in this. menner are ~
approximetely Q5 percent converted from the dioxide. Prelimmnary 1nveéfigatlona heave
indicated that they can be reduced with ca101um using the bomb method with with high
yields on a twenty gram scale. = —
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