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ABSTRACT

A brief description is given of the following methods foq pre-

paring plutonium tribromide, together with experimc?ntulresults:

(1) Hydrobrominationof plutonium dioxide,

(2) Hydrobromination of plutonium triohloride,

(3) Hydrobromination of plutonium (III) oxalate.

The latter method appmrs to offer advantages of ’relativerapidity and

purity of product. Some of the chemical and physical properties of the

tribromide are described.
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The uae of plutonium halides

large scale has appeared for some time

in the production

the best approach

of the metal on a

to that problem,

considerable attention having been devoted by the metallurgists to the re-

duction of plutonium trifluoride and tetrafluoride and, particularly, of

plutonium triohloride. As part of this program some efforts have been made

to find a simple and quick method for the preparation of plutonium ~ibromide

from material which has been through a purification proco8s. At the time of

this writing the research on the tribromido has not been as extensive as that

on the trichloride (see LA-112) and the interest of tho metallurgists in the

tribromide has pmcticaliy vanished. This report summarizes the resulti$ob-

tained at Los Alamos on attempted preparations of the tribromide.

Since the purification scheme in use at the time (IA-75) gave hi@Q

Purified plutonium in the form of PuC)2(N~3)28olution which oould be evaporate

end ignited to pure PU02 the earliest efforts were made toward the treatment

ofsuch PU02 with anhydrous hydrogen bromide. The re8ults of these experi-

ments are given in Table 1. In general, the reaction was carried out at a

sufficiently high temperature to oause the tribromide (probably containing

some oxide or oxybromide) to melt, which resulted in some sublimation of the

tribromide. On a scale of 100 mg or less the procedure appeared to give

reasonable yield8. However, on a 500-mg soale the reaction waa very muoh

Slower. particularly with Pu02 ignited to 1000o c, an observation which lWZS
I

aloo made in the case of the similar preparation of trichloride. It has been
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shown, however, that regulation oi’tho heating ayclo and rate of gas flow

may shorten materially the time required for the conversion.’ It is probable

that this method oould be made to work 8atisfaotorily on a 200.grem scale if

this ever becomee neoessary:

Aa a matter of acc~dm.tointerest chiefly, one sample of ~Br3 =s

made by the action of dry HBr on PuC13 (see Table 2). Although the conver==

oi.onwao not quanti&*tive it oould probably be made so. Since the other

methods of preparation are les6 time-consuming as a whole this method was

not investigated further.

When it was found that PuC1.3could be-made quiokly from PU2(C204)3

by treatment with dry HC1 (see XA.112) the analogous reaotion of the oxaluto

with dry HBr *8 tried. The re6ults (Table 3) indicated rapid and complete

reaotion on a 100-mg scale, and it appears that the produot prepared by this

method ia in

by the other

has not been

adaptable to

ing material

a higher state of purity than is the case for product obtained

method8. An opportunity to test this process on a larger scale

forthoomins, but it is believed that this process would be readily

the 200.gram soale Of operation. Use of the oxaltateas a 6tart-

also fits in with the present purification scheme.

The preparations tabulated have been carried out in platinum con-

tainers placed in an electrically-heatedquartz tube through whiah anhydrou5

hydrogen bromide could be passed. The latter gas was propared by direct union

of hydrogen (purified by passage over hot uranium) and bromine passed over a

hot platinum wire, the hydrogen being in slight excess. The ~r was dried by

Psaage over P205 or Mg(C30h)2, some oare being neoessary to prevent the
.
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formation of phosphorus bromides which read with the platinum oontainors.

The yields were followed by careful weighings, and oooasional X-ray analyses

and bromine analyrJe8were carried out by Groups c-8 and C-9. The s~ll amount

of sublimation ma8 oorrocted for by radioactive analy~is (Mrs. IZwwell and

co-workers).

No serious attempts

during most of the runs there

have been made to sublime the trib?omide,

waa ~ome sublinmtion. Sublimation of the

bromide in high vaouum man oertainly be oarried out as simply as in the

of the trichloride.
.

but

tri-

mlee

AfJprepared in this laboratory, plutonium tn’ibromideis a light

gxeon crystalline solid, melting at 685 ~ 15° C, and volatilizing appreoiebly

from the molten state. It i~ hydroacopio, hydrating slowly in air (R.H.~

jO-l@%) to form PuBr3” 6H@. Treatment of the hydrate in a stream of dry

HBr at about 225° returns the material to its original mhydrous uondition.

The ~alt is readily soluble in water. Heating the tribromide in oxygen a$

100° readily converts it to dioxide, the same result being found on heating

in air to a higher temperature. Attempts to prepare a higher bromide by

reaction of the tribromide with Br2 have been unsuccessful. In a single

experiment it has been found that the tribromide can be readily reduced to

the metal with oalcium.
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