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To all whom. it‘may roncern: :

Be it known that I, Loxxie W. Ryan, a
citizen of the United States, residing at

. Chicago, in the county of Cook and State
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of Illinois, have invented a new and useful
Improvement in the Treatment of Thorium

Fluorid, of which the following is a speci-
" fication.,

My present invention relates, in general,

to the recovery of thorium, and more par-

ticularly to a method of treating thorium-
fluorid.

I have discovered that thorium fluorid,
either moist or dry, may be directly. con-
verted into a dry sulfate by treatment with
concentrated sulfuric acid at an elevated
In this reaction, the fluorid
of thorium, together with the fluorids of
rare earth metald, which will, in general,
#. ompany the thorium in any commercial
process, are directly converted to anhydrous
sulfates, the hydrofluoric acid set free be-
ing volatilized.

As is set forth in my prior application,
Serial No. 145,161, the precipitation of tho-
rium as a fluorid may be accomplished im-
mediately after the baking of the monazite
sands with sulfuric acid, in which case the
solution from which precipitation is ef-
fected will contain a very large proportion
of impurities. In the present instance;, 1
prefer to effect the fluorid precipitation

from an acid solution, such -as sulfate or

chlorid solution of thorium obtained at a
later stage in the purification of the latter,
and therefore containing the thorium in a
greater degree of purity and substantially
free of the phosphates of thorium and rare
earth metals. Such sulfate or chlorid so-
lution of thorium admixed with a small per-

centige of rare earth compounds, and be-

ing preferably in- the form of a clear solu-
tion obtained by filtration from earlier
steps of treatment, is treated with hydro-
fluoric acid or a soluble fluorid in proper

proportions to effect the precipitation of

the thorium as a fluorid without bringing
down any substantial proportion of the

rare earth metals present, as described in’

my earlier application above referred to. -

The fluorid precipitate is in ascordance
with the present invention now convertel-
.into’ anhydrous - sulfates, as follows:
pounds (dry weight) (aboiit 125 pounds
.moist weight) of the fluorid precipitates
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usuglly in a moist condition, are treated
with 50 pounds of concentrated . sulfuric
acid.  The temperature is maintained at
300° to 400° C: until the reaction is com-
plete. In the course of the réaction the flu-
orids of thorium and of any rare carth
metals present are dirvectly converted into
anhydrous sulfates with the liberation of
hydroflueric acid which is volatilized as
formed. -
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These dry anhydrous sulfates, produced:

- as” above, will in the example given have

a weight ot about 80

as follows: .
A sodium carbonate solution is prepared

as follows: 200 pounds of sodium carbon-

pounds and are treated

ate are dissolved in 300 gallons of water.

and the temperature brought up to 50-60°
C. The anhydrous sulfates produced as
above are now introduced into this carbon-
ate solutton and therein stirved. The an-

hydrous thorium sulfates will now dissolve:

as carbonates, any rave earth nietals or other
sulfates present remaining substantially in-
soluble. '

If the preparation of the dry anhydrous-
sulfates has been conducted with care and*

so that the product is substantially free
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of sulfuric acid, sodium bi-carbonate may -

replace the sodium carbonate in the solu-
twon above described up to approximately
80 pounds. If, however, there is any ap-
preciable percentage of sulfuric acid pres-
ent, it is better to employ pure sodium car-
bonate only. , '

The carbonate solution of thorium may
be handled according to the well-known
methods for the elimination of any impuri-
ties and the recovery of the purified tho-
rium in any desired form. . '

As a variant of the process described
above, the anhydrous sulfate of thorium
admixed to a greater or less extent with
impurities, such as the rare earth metal com-
pounds, may be converted directly to an

hydroxid as follows: | ‘ :
" 80 pounds of the anhydrous sulfate is
stirred in a solution containing 25 pounds
of sodium hydrexid: The transition from

the sulfate to the hydroxid occurs directly

The thorium hydroxid which can be sepa-
rated from the solution by filtration is now
readily brought into solution” as & chlorid
from which the thorium may be crystallized
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-and without solution under these conditions. .

110




