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THE PREMRATION OF PLUTONIUM NETAL BY THE REDUCTION 03?THE OXIDE WITH GRAPHITE—

When

carbon monoxide

a mixture of plutoniqm oxide and graphite’ia

corresponding in amount to the oxygea in the

heated in vacuum.

oxide is evolved.

If the stoiohiomerbricalamount of graphite is used~ the following reaction tako6

place at 1200° to 1500°C:

2C’ PU02 t. Pu (vapor) r 200 (1)

When an excess of graphite is present$ the reaction which occur8 at about the

8ame temp9ratur9 i8

(2* X)C+ PU02= 2CO* Put= (2)

If the mixture is subsequently heated to l$lOO°Cthe carbide decompose.

Pucx = Pu (vapor)i-xC (3)

The reaotion@ were oarried out in inductively heated cwuoib2e8 of

graphikeO tantalum9 or tungsten. The metal vapor was condensed on a thin

tantalum ‘derby hat” held tightly onto a water==eooledcopper finger.

The reductions with exoese graphi.tecall ona 50 mg acaleo were

oarried out in eaoh of the three cruoible materia180 Because of its low

vapor pressure t~gsten seemed td be most suitablet, In these experiments the

graphite and oxide were ground together and heated first at 1200° to 1500°C

until all the CO ma pumped oft (Equation 2) thi8 reaotion took about an hour~

The temperature wa8 thea raised to 1$+400°to 2200°C in order to distill the “

metal out of the oarbideo The yields of metal

“theexperiments 8howed that them yields oould

duration and temperature of the distillation.

metal obtained by this method follows:

varied from 30-58 per cent;

be increased by increasing the

A spectrosoopio a13alyBi8of

q
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Lithium

Beryllium n n (<l ppm)

Sodium Blank (<5 PP~)

Magne8hun n (<5 ppm)

Aluminum Not detected (< 3 ppm)

Potas8ium II n (<15 PP4

Calc)ium 13Mmk (s5 P@)

The only crucible material used in the experiment with a stoichio=

metrio amount of graphite VS8 tf3)2h~U3Do The reactants were ground together

and heated te 1200° to 1500°C0 In this temperature range the CO and metal

distill out together at a rate controllable by the temperature. This reaction

was completed in about an hour. .The yields were roughly quantitative but

there was always some back reaction caused by the hot CO impinging upon the

deposited metal. Attempt8 were made

using a reaotion chmber designed to

The work was terminated during these

to improve the quality of the produat by

permit redistillation of the firstiproduct.

attempts.
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