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PARKER C. CHOATE, OF NEW YORK, N. Y., ASSIGNOR TO THE ELECTRICAL
ZINC COMPANY, OF NEW JERSEY.

ART OF PRODUCING METALLIC ZINC.

SPECIFICATION forming part of Letters Patent No, 512,361, datéd January 9, 1894,
. Application filed Jannary 21, 1892, Serial No. 418,865, (No specimens.)

To all whom it may concerw:

Be it known that I, PARKER C. CHOATE, a
citizen of the United States, residing in the
city of New York, in the county and-State of
New York, have invented certain new and
useful Improvements in the Art of Produc-
ing Metallic Zine, (Case No. 5,) of which the
following is a specification.

My invention relates generally to the pro-
duction of metallic zinc from its ores and the
object of my improvements is to provide an
electrolytie solution of zine from which a com-
mercially pure metallic zine may be obtained
by means of electrolysis.

While in my process any of the ores of zinc
may be utilized in preparing such a solution,
it is more especially valuable when employed
in connection with that large class of ores
known as “blendous” or “complex” which
contain besides zinc numerous other metals
such as gold, silver, iron, lead, arsenic, anti-
mony, bismuth, cadmium, &e.,in varying pro-
portions, and which, on account of the diffi-
culty of working themeconomieally havehere-
tofore been discarded at the mines in great
quantities as waste products. In working

such ores for the extraction of metals other

than zine as heretofore practiced there has
been a loss of the zine except when utilized
as a pigment, and at the same time its pres-
ence causes heavy losses of the other metals
of value such as gold, silver, &c. Although
in many cases these ores are very rich in zine,
which is often the most valuable constituent,
all attempts to treat them for the extraction

. of that metal commercially have failed even

at the expense of the sacrifice of the other
constitnents of value. Thus the ordinary

* method of producing metallic zine from the
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ore by distillation is entirely inapplicable to
these “complex” ores, since so many other
metals are distilled with the zinc and enter
as impurities into the metallic product that
it is entirely unfit for the commerecial uses to
which metallic zinc is applied. Althoughnu-
merous attempts have been made to that end
no method has been heretofore devised by
means of which it has been possible to con-

tinuously produce pure metallic zine on a.

profitable commereial scale, by electrolytic
deposition. - :

The difficulty in atilizing electrolysis as a
means of producing pure metallic zine is pri-
marily due to the fact that zine is electro-
positive to many of the metals which are pres-
ent with it in the ore and so much so that it
will deposit upon itself or precipitate most of
these metals from an acid solution in which
they are present. Consequently if such met-
alsare allowed to be presentinthe bath in so-
lution with the zinc they will be deposited
with it and appear as impurities in the prod-
uet. It is evident therefore that before the
deposition of pure zine from an electrolytic
solution ean be begun the solution must be
free from all those substances which would be
deposited before or along with the zine.

Attempts have heretofore been made to
purify impure solutions of zine by removing
the metals other than zinc therefrom by the
use of ehemical precipitants. The precipita-
tion of other metals from a solution in which
they are present with zine, so as to obtain a
pure solution of zine is, however, extremely
diffieult, even asalaboratory experiment, and
has proven utterly iinpracticable on a com-
mercial seale. )

While it might appear that an impure so-
lution of zine could be readily brought tothe
requisite degree of purity, at the expense of
the loss of a small quantity of impure zine,
by passing an eleectrie current through the
solution, until all the depositable impurities
were deposited out, this is not in fact the
case, since in depositing zinc and other metals
from solutions of theirsalts, free acid quickly
appears in the bath through the action of the
current npon the solution, whieh, unless neu-
tralized or annulled, re-dissolves the depos-
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ited metals from the cathode as fast as they go

are deposited thereon thus keeping a per-
centage of them alwaysin thesolution. This
difficulty cannot be obviated by annulling
the free acid with the zinc oresince in so do-
ing the impurities contained in the ore would
continually enter thesolution taking the place
of those deposited or precipitated out by the
current. By my invention I overcome all
these difficulties and produce an electrolytic
solution of zine freefrom depositable impuri-
ties, using the electric current as the purify-
ing agent since the condition in which I take
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the zinc wherewith to neutralize the acid set

free in the bath duaring the process of purifi-

cation enables me to do so without introduec-

ing additional soluble impurities into the
5 bath.

From the point of view of my process only
those substances which would enter into so-
lution with the zine in a zine electrolyte and
be deposited therefrom before or along with

1o the zine by the electric current under the con-
ditions used, are regarded as impurities. To
the end therefore of obtaining a commercially
pure metallic zine my invention consists in
producing a pure electrolytic solution of zine

15 by passing an electric current through anim-
pure solution of zine salts to deposit and pre-
cipitate out the depositable impurities and
neutralizing the free acid liberated in the
bath with an oxidized zine fume freed from

20 its soluble depositable impurities.

Any usual or snitable mode may be adopt-
ed for obtaining the zinc oxide to be used in
my process. As an example of one well
known method, the ore may be first crushed

25 and then when it contains an excess of sul-
phur, it may be roasted at a moderate tem-
perature not sufficiently high to volatilize the
zine in order to drive off the excess of sul-
phur. The partially desulphurized ore may

3o then be mixed with carbonaceous fuel, such
as coal screenings, and roasted in a furnace
into which air is admitted beneath its grate
at a temperature high enough to volatilize the
zine until the zine contained in the ore is

35 driven off. The volatilized zinc and other
volatilized Dbodies may then be caught and
collected in a bag room in the ordinary man-
ner. The resulting product will be substan-
tially pure oxide of zinc in theshape of a fine

40 powder known as “fume” mixed with such
lead as was contained in the ore and which is
volatilized with the zine. There may also
Irequently occur with the zine and lead fume,
as condensed products, other volatilizable

45 oxides which may have been present in the
ore in their metallic form such as the oxides
of antimony, arsenie, bismuth, cadmium, &e.
Thesesubstancesareall volatilizableatalower
temperaturethanzinc andlead. IHencewhen

5o they occur in appreciable quantities Idispose
of them by subjecting the fume to a moder-
ate roast at a temperature of from 500° to
800° Fahrenheit in any well known form of
muffle furnace, thereby driving them off, ecare

55 being taken not to apply sufficient heat to re-
volatilize any of the zinc or lead contents.
By means of this roast the fume is purified
from its more volatile constituents, thereby
easily eliminating all those soluble deposit-

6o able impurities which would otherwise enter
into solution with the zine when the fume is
used to neutralize the free acid in the elee-
trolytie bath.

Other metals which may have been con-

65 tained in the ore, such as iron, gold, silver,
copper, nickel, &c., are not primarily driven
off with the zine and lead but remain in the
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furnace in the form of cinder or slag and may
afterward be smelted out and recovered in the
usnal manner,

I do not confine myself to the above de-
seribed mode of producing or purifying the
zine oxide, as this may be done in any suit-
able way, it being only necessary to my in-
vention that I should have for use in my pro-
cess an oxide of zine which has been properly
purified from its lighter soluble impurities.

The impure zinc solution to be treated for
the produection of the pure electrolyte may be
one primarily prepared in any convenient or
usual manner, as by treating a zine ore or the
impure “flue product” from a zine volatiliz-
ing furnace with a solvent of the zinc con-
stituent.

The impure solution is placed in a tank or
vat and current from a suitable source of elec-
tricity,asadynamo electric machineispassed
through it. The density of the current ap-
plied in purifying the solution must be at
least equal to and should preferably be some-
what greater than that of the current which
it may be desired to apply afterward in the
deposition of pure metallic zine.

On the application of the current some of
the depositable impurities in the bath will be
deposited upon the cathode while the others
through the action of the current and of the
secondary reactions which will take place will
be thrown down as precipitates in the bath.

In order to prevent the redissolving of the
deposited and precipitated impurities, thefree
acid liberated in the bath by the action of the
current is neutralized by means of the oxi-
dized zine fume above described. For this
purpose the fume may be introduced directly
into the bath in sufficient quantities to keep
the solution neutral, or the freed acid, which
will rise to the top of the bath may be con-
tinuously drawn off into a separate tank and
after being neutralized with the fume be re-
turned to the depositing tank, In case the
zine solvent used in making up the solution
be also a solvent of lead, which will be the
only impurity associated with zinec in the
fume, enough sulphuric acid should beintro-
duced into the bath, when lead is present
in the fume, to render it insoluble. With
this precaution any desired solvent of zine
may be used in making up the solution.
The application of the current to the solu-
fion should be continued until all the depos-
itable impurities are deposited or precipi-
tated when the precipitates may be allowed
to settle and the clear solution to be drawn
off ready for use. In this manner, since by
the use of the oxidized zinc fume the free acid
liberated in the bath may be neutralized
without introducing additional impurities.
I am able to producefrom a very impure solu-
tion of zine a neutral zinc electrolyte of such
nature that it will yield upon electrolysis a
commerecially pure metallic zine. The zine
may be deposited from such a solution by
means of electrolysis using an insoluble an-
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ode, as one of earbon, and a cathode of suit-
able material such as zine or copper, and the
process may be rendered continuous by main-
taining and regenerating the solution by neu-
tralizing or annulling the free acid liberated
in the bath with an oxidized zine fume free
from its soluble depositable impurities such
as is hereinbefore described. I do not how-
ever claim herein the method of doing this as
T have made it the subject of another appli-
cation for Letters Patent filed of even date
herewith. _ _

The advantages of my invention will be
readily apparent to those skilled in the art
since by means of it the most impure ores of
zine, which have hitherto been discarded as
waste products can be utilized in the produe-
tion of a zine electrolyte free from all depos-
itable impurities from which a commercially
pure metallic zine can be obtained.

‘What I claim as new, and desire to secure
by Letters Patent, is—

1. The hereinbefore deseribed process of
producing from an impure solution of zine
salts, a zinc electrolyte free from depositable
impurities, which consists in subjecting the

solution to the action of an electric current
to precipitate and deposit the depositable im-
purities and neutralizing the acid set free in
the bath with an oxidized zine fume freed
from its more volatile soluble constituents,
substantially as set forth.

2. The hereinbefore described method of
producing from an impure solution of zinc
salts a zinc electrolyte free from depositable
impurities which consists in subjecting the
solution to the action of an electric current
to precipitate and deposit the depositable im-
purities and at the same time preventing the
re-solution of such impurities in the solution
by neutralizing the acid set free in the bath
with a neutralizing agent which is free from
any depositableimpurities soluble in the solv-
ent element of the bath, substantially as set
forth. ;

In testimony whereof I have hereunto sub-
seribed my name this16th day of January, A.
D. 1892.

PARKER C. CHOATE.

Witnesses:

BENJAMIN BARKER, Jr.,
CLARKSON A, COLLINS,

30

35

40

45




