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This invention relates to a method of preparing
uranium hexafluoride and more particularly. to
a method of convertmg uramum tetraﬂuorlde to
uranium hexafluoride.

It is an object of this invention to provide a
method of preparing uranium hexafluoride.
The preparation of uranium hexafluoride has
involved considerable difficulty. An object of
the present invention is to provide a simple
method for the preparation of uranium hexa-
fiuoride which does not involve some of the dif-
ficulties formerly encountered.

Heretofore uranium hexafluoride has been
prenared by fluorinating uranium pentachloride
with fluorine or dry hydrogen fluoride and by
fluorinating uranium carbide with fluorine in
the presence of chlorine at a temperature of
--70° C. These former processes of preparing
uranium hexafluoride have required the handling
of such extremely corrosive and dangerous
fluorinating agents as fluorine and hydrogen
fluoride. Accordingly, it is an object of this
invention to provide a method of preparing
uranium hexafluoride that does not require the
handling of such corrosive and dangerous flu-
orinating agents as fluorine and hydrogen
fluoride.

A further object of this invention is to prov1de
a method of converting uranium tetrafluoride to
uranium hexafluoride.

Still further objects of the present invention
will be apparent from the following description
taken in connection with the appended claims.

Broadly, the objects of this invention are ac-
complished by treating uranium tetrafluoride
with an oxidizing agent such as oxygen under
optimum conditions of temperatures, pressure,
and physical form. Although this oxidation may
be accomplished over quite a range of tempera-
ture, the optimum temperature for accomplish-
ing the above stated objects was ascertained fo
be between 400° C. and 1000° C. and more par-
ticularly between 600° C. and 900° C

In accordance with the present invention
uranium hexafluoride is prepared by reacting
uranium tetrafluoride under anhydrous condi-
tions with dry oxygen in a suitable apparatus
which may be electrically heated to the optimum
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an elevated temperature between 600° C. and
900° 'C. "The volatile uranium hexafluoride form-
ing shortly after the reaction starts is carried
out of the reaction tube by the gas stream and
condensed in a suitable condenser. This reaction
of “uranium tetrafluoride with dry oxygen
probably proceeds according to the following
equation:

2UF44 02~>UFs+UO:zF2

One example of the process carried out in ac-
cordance with the present invention is as follows.
Ten grams of uranium tetrafluoride contained in
a slip-cast CaF: boat which had been fired at
1300° C. and placed in a “Vycor” tube was heated

. electrically to 650° C. to 680° C., and a stream of
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elevated temperature necessary to carry out the -

reaction. Ordinary commercial uranium tetra-
fluoride usually in the form of a green powder is
placed in the electrically heated dry tube and
after the system is dried is treated with an-
hydrous oxygen, which has been dried by con-
tacting with a drying agent such as P20s, af
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anhydrous oxygen dried over P:0s was slowly
passed over the uranium tetrafluoride for two
hours. The uranium hexafluoride was removed
with the exit gases and adsorbed in the exit line
adsorbent and a white sublimate, probably
UO:2F2, was collected in the cooler portions of the
tube. At the end of two hours the sample of
uranium tetrafluoride was found to have lost
11% of its weight. The same sample of uranium
tetrafiuoride heated subsequently for two more
hours in a stream of Oz at a higher elevated tem-
perature between 800° C. and 860° C. was found
to have lost 38% of its weight. The rate of re-
action increased as the temperature was raised.
It was further ascertained that the optimum
temperature for this preparation of uranium
hexafluoride was between 700° C. and 900° C.

In a second example of the process to be fol-
lowed in the preparation of uranium hexafluoride
in accordance with the present invention, four-
teen grams of uranium tetrafluoride contained in
a slip-cast CaF: boat which had be fired at 1300°
C. was placed in a modified type of borosilicate
glass tube, a so-called “Vycor” tube. The system
was evacuated by pumping and slowly heated to
300° C. At end of twenty minutes the tem-
perature was raised to 400° C. and oxygen dried
over P:0s was fed in at the rate of about 2 cc.
per second and the temperature was raised from
400° C. to 700° C. in about 10 minutes. The
sample of uranium tetrafluoride was then heated
for two hours at 700° C. in a stream of dry oxygen
and upon cooling was found to have lost 3.6
grams or 25% by weight. The uranium hexa-
fluoride forming shortly after the reaction started
was removed with the exit gases and adsorbed in
the exit line adsorbent; while uranyl fluoride was
collected as a white sublimate in the cooler por-
tions of the tube near the exit.
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This simple method of preparing uranjium
hexafluoride by the conversion of uranium tetra-
fluoride to uranium hexafluoride by oxidation
- with dry oxygen under anhydrous conditions at

which comprises ti‘eating uranium tetrafluoride
with anhydrous oxygen at an elevated tempera~
ture.

2. A process of preparing uranium hexafluoride

elevated temperatures as disclosed by the present 5 which comprises treating uranium tetrafluoride

invention does not require the handling of the

such extremely corrosive and.dapgerous flu=-"
orinating agents as fluorine and hydrogen flu--

oride, which considerably increased the dif-

with anhydrous oxygen under anhydrous condi-
tions at a temperature between 600° C. and
900>¢, -+ -

3. A method of convertmg uranium tetra-

ficulties of the former preparations of uranium 16 fluoride to uranium hexafluoride which comprises

hexafluoride, and may well be used in labora-.
tories requiring small amounts of uranium hexa-.
fluoride which do not desire ‘to handle the cor-:
rosive and dangerous fluorinating- agents, ﬁu—‘

orine and hydrogen fluoride.

Having broadly and specifically disclosed. the-

present invention, it is apparent that many modi-
fications and variations may be made without de-
parting essentially from the nature and scope

thereof as may be included within the following 20

claims ‘and it is intended to-cover in the ap-
pended claims all such modifications as fall with=
ing the-true spirit and scope of the disclosed in-
vention.

I claim:

1 A process of preparmg uramum hexaﬁuoride

. heatmg ura.mum tetrafluoride in an evacuated

300° C: @nd then flowing anhydrous oxygen over
‘the heated uranium tetrafluoride and raising the

18 t;emperature to between 600° C. and 900° C.
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