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To all whom it may concern: matter after having been mixed with a flux

Be it known that I, WarreN F. BLEECKER,
a citizen of the United States of America,
residing at Boulder, in the county of Boul-
der and State of Colorado,~have invented
certain new and useful Improvements in
Processes of Producing Copper, Iron, or
Lead Vanadate from Vanadiferous Ores, of
which the following is a specification. ,

This invention relates to the process of
producing copper, iron or lead vanadate
from vanadiferous ores and it has for its
object to expeditiously effect a clean sefara-
tion of the vanadium constituentsgof ore
from the extraneous matter with wi®h they
are associated and to transform said con-
stituents into insoluble copper, lead or iron
vanadateby precipitation with the respective
metal. It should be observed that vanadates
other than those mentioned may be produced
by the same process, but they are of minor
importance and of but little commercial

.value, and inasmuch as the method of pro-

duction is the same in each instance with
the exception of the substitution of one me-
tallic substance for the other, the process as
explained in the following description will
relate exclusively to that employed in the
production of insoluble copper vanadate.

To facilitate description, reference will be
had to the accompanying drawings in which
the various steps comprised in the process
are diagrammatically represented and in
which— )

Figure 1, shows successively, the various
actions by which the copper vanadateé is pro-
duced from the vanadiferous ores and Fig.
2, the steps included in the preferred method
of leaching. -

Referring to Fig. 1 of the drawings, it will
be observed that the process includes two
general actions, viz:—A, the production of
an approximately neutral vanadium solgtion
and B, the precipitation of the said solution
with the metallic substance, in this instance
copper which united with the vanadium ele-
ments of the solution, produces an insoluble
copper vanadate, while the alkali salts and

other impurities remain in solution to be

subsequently drawn off. The first action, A,
is performed in four successive steps, viz:i—
a—pulverization of the ore to a suitable de-
gree of fineness; b—roasting .the pulverous

to render the vanadium constituents thereof
soluble after roasting; c—leaching the
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product of the roasting process to obtdin a -

solution of alkali vanadate or vanadyl salts

and d—treating the products of the preced-

ing steps to obtain a neutral vanadium solu-
tion. The pulverization of the ore may be
accomplished by the use of any suitable ap-

‘paratus and the subsequent roasting process

may be performed in a furnace either of the
closed or open type in which the pulverized
matter is heated to a little above redness and
maintained in that state for at least fifteen
minutes. The flux by which the vanadium
constituents of the ore under treatment are
rendered soluble after roasting, is composed
og sodium chlorid and a fixed alkali such as
potassium hydroxid, sodium hydroxid, po-
tassium carbonate or sodium carbonate, pref-
erence being given to the first named sub-
stance, and this flux being mixed with the
pulverous ore either before or during the
roasting process, causes the vanadium con-
stituents of the ore to be transformed into
alkali vanadates.

The leaching process (¢ in Fig. 1) is pref-
erably carried on as is shown in Fig. 2. The
product of the roaster is first leached with
water (¢') either in a dead leaching tank or
in an agitation tank, with the result that the
soluble aklali vanadates are dissolved. The
rich liquor (alkaline solution) is now led to
storage tanks; and the residue is again

' Jeached (c¢?) but this time with a dilute min-

eral acid (such as hydrochloric) for the pur-
se of dissolving such vanadates as were

1nsoluble in water. The residue of the leach-

ing process is now practically free from
vanadium and the products of the water-
leach (alkaline solution) and of the acid-
leach (vanadyl salts) are now mixed (c®)
to produce a neutral solution. It will be
understood that either one or the other of
the steps ¢! and ¢* may be omitted and a
neutral solution obtained either by the treat-
ment of the alkaline solution with acid or of
the acid solution with alkali and that should
the solutions produced by the steps ¢* and ¢*
be unproportioned, acid o alkali may be
added to neutralize the mixture.

The action B, includes but one step, that
is:—the precipitation of the vanadium by
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means of copper to obtain an insoluble cop-
per vanadate which is subsequently sepa-
rated by filtration from the alkali and other
impurities which remain in solution.

The final action B in my process is accom-
plished by adding to the neutral solution,
copper sulfate or any salt of copper (or any
other metal) which produces a copper vana-
date which, being insoluble in water, is
easily filtéred and washed while the residu-
ant solution being free from copper, may be
used in the place of water in the water
leach ¢!, so that any vanadium left therein
by reason of the precipitation process not
having been complete, may be recovered.

As %m.s been mentioned hereinbefore, the
only difference between the process above
described and that for the production of in-
soluble iron or lead vanadates resides in the
substitution for the copper, in the precipi-

- tation step B, of iron or lead or for the cop-
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per sulfate or salts of copper, iron or lead
sulfate or salts of iron or of lead.

Having thus described my invention, what
I claim and desire to secure by Letters Pat-
ent is:—

1. The process of producing metallic vana-
date from vanadiferous ores consisting in
extracting the vanadium constituents of the
ore, by solution and precipitating the vana-
dium in said solution with a salt of the re-
spective metal. ) '

2. The process of producing metallic vana-
date from vanadiferous ores consisting in
roasting the vanadiferous ores with a flux
ada to render the vanadium constituents
soluble after roasting, leaching the roasted
product, neutralizing the solution and pre-
cipitating the vanadium in the solution with
a salt of the respective metal. .

8. The process of producing metallic vana-
date from vanadiferous ores, consisting in
roasting the vanadiferous ores with sodium
chlorid and a fixed alkali, leaching the roast-
ed product, to obtain a vanadium solution
andp precipitating the vanadium in the solu-
tion with a salt of the respective metal.

4. The process of producing metallic vana-
date from vanadiferous ores, comsisting in
roasting the vanadiferous ores with. sodium

1,015,469

chlorid and potassium hydroxid, leaching
the roasted product, to obtain a vanadium
solution and precipitating the vanadium in
the solution with a salt of the respective
metal.

5. The process of producing metallic vana-
date from vanadiferous ores, consisting in
roasting the vanadiferous ores with a flux
adapted to render the vanadium constitu-
ents soluble after roasting, leaching the
roasted product in water, leaching the resi-
due of the last named step with acid, neu-
tralizing the solutions and precipitating the
vanadium in the neutral solution with a salt
of the respective metal.

6. The process of producing metallic vana-
date from vanadiferous ores, consisting in
roasting the vanadiferous ores with a flux
adapted to’render the vanadium constitu-
ents soluble after roasting, leaching the
roasted product in water, leaching the resi-
due of the last named step with acid, mixing
the solutions to produce a neutral solution,
and precipitating the vanadium in the neu-
tral solution with a salt of the respective
metal.

7. The process of producing metallic vana-
date from vanadiferous ores consisting in
roasting the vanadiferous ores with a flux
adapted to render the vanadium constitu-
ents thereof soluble after roasting, leaching
the roasted product té obtain a vanadium
solution and precipitating the vanadium in
the solution with a salt of the respective
metal.

8. The process of producing metallic vana-
date from vanadiferous ores, consisting in
roasting the vanadiferous ores with a flux
adapted to render the vanadium constitu-
ents thereof soluble after roasting, leaching
the roasted dproduct to obtain a vanadium
solution, and precipitating the vanadium in
the solution with a salt of the respective
metal, . .
- In testimony whereof I have affixed my
signature in presence of two witnesses.

WARREN F. BLEECKER.

Witnesses:

° M. L. Geary,
G. J. RoLLANDET.
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