No. 689,018,

Patented Dec. 17, 1901,

W. ORR.
METHOD OF RECOVERING CYARIDS.

(Application filed Mar. 5, 1801.)

(No Model,)

by W
2 PR

T &

Q)

M

LRl p /.

— 4\

_ A}
B U UB UB,

N7

-+

T T

e Q)

D,

PRy

- RS

A3 AR AT AAS2ATATI G AR 2 TN RAY

Inventor

\“\}Lmo
i

%'f%b MO

"

"

Q P kexexsl
V«Vmﬂauwouuv.mm./%'%o%, AN

1]

Witnesses

THE NORRIS PETERS €O, PHOTO-LITHO., WATHINGTON. D. C..




UNITED STATES

PaTeNT OFFICE.

WILLIAM ORR, OF SALT LAKE CITY, UTAH, ASSIGNOR TO THE GOLD AND
SILVER EXTRACTION COMPANY OF AMERICA, LTD., OF DENVER, COLO-
RADO, A JOINT-STOCK COMPANY OF GREAT BRITAIN.

METHOD OF RECOVERING CYANIDS.

SPECIFICATION forming part of Letters Patent No. 689,018, dated December 17, 1901.
' Application filed March 5, 1901, Serial No,49,794, (No specimens,)

To all whom it may concern:
BeitknownthatI, WILLiAM ORR, a subject
of the Queen of Great Britain, residing in Salt
Lake City, State of Utah, have invented cer-.
5 tain new and useful improvements in meth-
ods of and processes for recovering cyanids of
potassium or sodium from cyanid solutions
fouled by.the presence of double eyanids of
zine and copper with the alkali metals, of
1o which the following is a full, clear, concise,
and exactdescription,sufficient to enable per-
sons skilled in the art to which it appertains

to use the same.

My present invention relates to the regen-
15 eration of those solutions of cyanid which
have become, as it is ealled, ““fouled” while
being used in the now well-understood process
of extracting precious metals from ores or tail-
ings by the formation therein of double cy-
zo anids of other than the precious metals—as,
for instance, double cyanids of zinc and cop-
per with potassium, sodium, or otheralkaline
metals. Certain ores and tailings bearing
precious metals which it is desired to extract
25 therefrom by the said eyanid process of ex-
traction contain, oun the one hand, consider-
able quantities of copper, which daring the
application of the said process combine with
the eyanid of potassium or sodium employed
30 as the solvent to form a double cyanid of cop-
per and potassium or sodium. On the other
hand, the zinc made use of at one stage of the
process for the purpose of precipitating the
precious metals likewise combines to a con-
35 siderable extent with the said c¢yanids of po-
tassium and sodium to form in the solution
the double cyanid of zinc and potassium or
sodium. In the third place, certain of the
ores or tailings treated as aforesaid contain.
40 alsozincminerals, the zine of which also tends
in many instances to similarly combine with
the said eyanidsof the solution to produce an
additional quantity of the double cyanid of
zinc and potassium or sodium. The presence

45 of these double eyanids in the solution con-
stitutes always an obstacle or disadvantage to -
the solvent efficiency thereof in its relation
to the precious metals, for not only is thereby
withdrawn from active use in the solution

5o a considerable proportion of the said cya-

nids of potassium or sodinm, which otherwise
would act directly as solventsof the precious
metals, but the said double cyanids also con-
stitute an addition of inert matter in the so-
lution unavailable for .the purpose of ex-
tracting the precious metals and positively
injurious in thatthey proportionately impair
the capacity of the solution for absorbing
oxygen, the latter element being essential to
the solution of the precious metals in the 6
cyanid solution. Besides this, the presence
of the copper in the solution interferes to a
serious extent in the precipitating of the
precious metals when zine is used as the
precipitant, the copper tending to become
deposited to a slight extent upon the zine,
thus coating it and preventing the latter from
coming into the proper contact with the pre-
cious metals held in the solution. TFor these
and other reasons it has long been sought to
devise some industrially economical method
of removing from the solution thesaid copper
and the said zinc thus held in the double ey-
anids.of those metals with the alkali metals.
In solutions thus fouled or infected by the
presence of these undesirable compounds it
is impossible to precipitate and separate the
said zinc therefrom by methods invented by
me and applicable to cases in which the ores
or tailings are substantially free from copper,
because, as T have discovered, the said double
cyanids of copper and of zine with the alkali
metals combine together, so as to resist any
alkaline hydrate and sulfid treatment. .
The object of my present invention, there-
fore, is to produce a simple, economical, and
industrially applicable method or process for
removing from the said cyanid solutions em-
ployed as aforesaid the said injurious com-
pounds of eopper or zinec' with alkaline cy-
anids. T obtain this object by the appliea-
tion of the process which I will now describe,
making use therein, among others unneces-
sary to be specifically described for a full un-
derstanding of my invention, of certain appa-
ratus illustrated in the accompanying draw-
ings, in which— .
Figurelrepresentsa planortop view (cover
A being removed) of my copper-precipitating
apparatus; IFig. 2, a eentral vertical longitu-
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dinal section thereof. Fig. 3'is a transverse

- vertical seetion taken on theline ¢ of Fig. 1.

10

15

20

25

30

35

40

45

50

Similar letters in each drawing indicate
similar parts.

I provide a box B of any suitable form or
construetion adapted to the passage there-

through of the solution which it is required

to treat by my said process. Within this box
I support a series of copper plates ¢ ¢, elec-
trically connected with each other by con-
duetors m m and with & source of negative
electricity. Intermediate between the said
copper plates I likewise support a correspond-
ing series of zinc plates z z, likewise elec-
trically connected together by conduetors nn
and with a source of positive electricity. The
said solution containing the said undesirable
compounds of zine and copper is caused to
flow through this box in any convenient man-
ner, entering, for instance, by the aperture
C and passing out by the aperture D. The
solution is thus cansed to pass around and
between the aforesaid plates, and a current of
electricity is simultaneously passed through
the latter and the solution, as indicated. The
electrical action decomposes the aforesaid
compound of copperin thesolution and causes
the metallic copper to be deposited upon the
copper plates or cathodes, while the liberated
cyanogen attacks the zine anodes and com-
bines therewith to produce additional double
cyanids of zine and potassium or sodium in
the solution. The solution during its pas-
sage through the box, as aforesaid, is thus
deprived ot its copper, the place of the dou-
bleeyanid of copper and potassium or sodinm
being taken by an equivalent of the double
eyanid of zine and potassium or sodium. I
next tie vt in the following manner the said
solution so deprived of its copper: Itransfer

- the solution to any convenient and suitable

tank or reservoir and retaining it temporarily
there, I add thereto acertain amount of alka-
line hydrate—for instance, preferably, so-
dium hydrate, potassium hydrate, calcium
hydrate, or barium hydrate or a combination
of*two or more of these.

In the ordinary course of practice it is not
usually required or desirable to release all of
the cyanid held up in combination as the
double cyanid of zinc and potassium or so-

" diu.n, the presence of zine in the solution be-
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ing much less detrimental than copper toits
efficiency for the purpose of extracting the
precious metals, and while by the use of my
process it is entirely possible, if required, to
release all of the cyanid so held up, & mod-
erate proportion thereof is usually all thatis
required. to restore the solution to its origi-
nal strength. The amount of said hydrate

to be added to the solution will depend, there-
fore, upon the extent to which it is desired
to regenerate its solvent strength. For in-
stance, agsuming that in a ton of eyanid so-
lution fifty pounds of the eyanid is held up
in the form of double cyanid of zine and po-
tassium and. that the solvent efficiency of the

639,018

solution in relation to that particular extrac-
tion of precious metals for which it is em-
ployed requires the restoration of eight
pounds of free cyanid of potassium. Insuch
a case the amount of hydrate added should
be sufficient to secure the disassociation of a
sufficient quantity of the double eyanid of
zine and potassium to insure thereafter the
complete combination with the zine of all the
sulfid added, as hereinafter deseribed.

The reaction produced by the introduction
of the aforesaid hydrates may be exemplified
as follows: For instance, where a sodium
hydrate is used, illustrating the action of the
monovalent alkali metals,

ZnCy,2KCy+4NaOH -+ XH,0 = |
7n(ONa),+2NaCy-+2KCy--XH,0

or where caleium hydrate is used, illustrat-
ing the action of the divalent alkaline earth
metals,

ZnCy,2KCy+2Ca(0OH),=
Zn0Ca0+CalCy,+2KCy4-2H,0.

I find in the ordinary practical application
of my invention to mill solutions requiring
regeneration to a certain point of efficiency,
as aforesaid, that the amount of alkaline hy-
drate introduced willapproximate .1 per cent.
or, say, two pounds per ton of solution, this
proportion being of course, however, sub-
ject to increase should it be required to re-
cover a larger percentage of free cyanid, as
likewise in cases in which the solution is
found togive an acid reaction. According to
the various conditions presented by each case
of different ores or tailings bringing into the
solution certain elements and ingredients,
different alkaline hydrates, including hy-
drates of one of the alkaline-earth metals, or
different combinations of two or more of these
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may be used with efficiency, depending upon .

the particular conditions presented by each
case, and it is therefore desirable to deter-
mine by actnal laboratory tests in each in-
stance the particular hydrate or hydrates best
adapted for the particular purpose and ocea-
sioninhand. Taking, however, the case of a
solution from which the copper has been re-
moved, as aforesaid, and which presents no
new or extraordinary features—say the aver-
age dilute cyanid solution—and which con-
tains at this point in the application of my
process, say, fifty pounds per ton of cyanid,
held up in the said double cyanid of zine and
potassium and only four pounds remaining

“of free eyanid of potassium, I find thaton its

being required to raise the strength of such
a solution in said eyanid of potassium to, say,
twelve pounds per fon, the desired result can
be successtully accomplished through the use
of my method by the addition to the said so-
lution of from two to three pounds per ton of
the said hydrates, preferably, say, about two
pounds of sodium and one pound of caleium
hydrate to each ton of the-solution.. Hav-
ing added the hydrate to the solution, asafore-
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said, I next mix thoroughly, so as to insure
as far as possible the disassociation of the
double eyanid of zine and potassinm into a
zincate and free cyanid of the alkali.

The next step in my process is to introduce
into the solution treated as aforesaid an
amount of an alkaline sulfid or sulfid of one
ofthe alkaline-earth metals (preferably fused
sodinm sulfid sixty-five per cent. Na,S) in
amount somewhat less than required to pre-
cipitateall the zincate produced, as aforesaid,
it being important to insure that no soluble
sulfid shall be left unprecipitated in the so-
lution. The effect of the introduction of the
sulfid, as aforesaid, is to precipitate the zine
as zine sulfid, which may afterward be sepa-
ratedin any convenient manner, either by de-
cantation or by filtration through a.filter-
press. Thefiltered orsupernatantliquor con-
tains the ¢yanid which wasformerly in combi-
nation with thezincand which nowappears as
free potassium cyanid, rendered again avail-
able for further solution of the precious met-
als or other economic uses. Itisof essential
importance that the aforesaid hydrate should
be added before the introduction of the sulfid
and appreciably in advance thereof. Other-
wise a complete reaction between the zine salt
and the soluble sulfid will be impossible and
the solution eorrespondingly damaged rather
than benefited by the introduction of the lat-
ter. The reaction in the solution resulting
from the introduction therein, as aforesaid,
of the sulfid may be expressed by the follow-
ing formula:

7Zn(ONa),+2NaCy+2KCy-+XH,0+Na,S=
ZnS(pptd)+2NaCy+2KCy+4NaOH+XH,O0.

The amount of soluble sulfid thus introduced
will vary in each case according to the re-
quirements within the limitations above de-
seribed—that is to say, in no case should the
amount of the sulfid exceed that required to
precipitate all the zincate in the solution, and
itisimportant,therefore, tointroducein every
instance less of the soluble sulfid than is re-
quired to precipitate all of such zincate.

In cases where two or three pounds per ton
of alkaline hydrates have been introduced
into the solution, asaforesaid, IThave obtained
results entirely satisfactory by the subse-
quent introduction therein, as aforesaid, of
from .08 to .1 per cent. of fused sodium sulfid,

Having thus described my invention, what
I claim asnew, and desire to secure by Letters
Patent, is the following, viz:

1. Themethod of regenerating eyanid solu-
tions which have become ‘‘fouled” by the
presence of zinc and copper contained in the
solution as the double cyanids of zine and
copper with the alkali metals, which consist,
first, in passing through the solution from a
series of zine anodes to a corresponding series
of metallic eathodes, a current of electricity,
next,in introducing into the soclution alkaline
hydrate, next in introducing into the said so-
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lation, so treated, a soluble alkali-metal sul-
fid, and finally in separating from the solu-
tion the resulting zine-sulfid precipitate sub-
stantially as and for the purposes described.

2, The method of regenerating eyanid solu-
tions which have become *‘fouled” by the
presence of zine and copper contained in the
solution as the double cyanids of zine and
copper with the alkali metals, which consists,
first-in passing through the solution from a se-
ries of zinc anodes to a corresponding series of
copper cathodes a current of electricity, next
in introducing into the solution alkaline hy-
drate, nextin introducing into the said solu-
tion, so treated, a soluble alkali-metal sulfid
and finally in separating from the solution
the resulting zine-sulfid precipitate, substan-
tially as and for the purposes described.

3. The method of regenerating cyanid solu-
tions which have become *‘fouled” by the
presence of zinc and copper contained in the
solution as double cyanids of zinc and copper
with the alkali metals which consists first, in
passing through the solution from a series of
zine anodes to a corresponding series of cop-
per cathodes a current of electricity, nextin
introducing intosuch solution hydrates of so-
dium and calcium in proportions of about two
to one, next introducing into the solution a
solable alkali-metal sulfid and finally remov-
ing the resulting zine-sulfid precipitate, sub-
stantially as and for the purposes deseribed.

4. The method of regenerating cyanid solu-
tions which have become fouled by the pres-
ence of zine and copper contained in the so-
lution as double cyanids of zine and cepper
with the alkaline metals which consists first,
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in passing through the sclution from a series -

of zine anodes to a corresponding series of
metallic cathodes a current of electricity, next
in introdueing into such solution hydrates of
sodium and caleium in proportions of about
twotoone,nextintroducing into the solution a
soluble alkali-metal sulfid and finally remov-
ing the resulting zine-sulfid precipitate, sub-
stantially as and for the purposes described.

5. The method of regenerating cyanid solu-
tions which have become fouled by the pres-
ence of zine and copper contained in the so-
lutions as double eyanid of zinc and copper
with the alkaline metals which consists first,
in passing through the solution from g series
of zing anodes to a corresponding series of
metallic cathodes a current of electricity,next
in introducing into such solufion, alkaline
hydrate being hydrate -of the monovalent
alkali- metals and hydrate of the divalent
alkali metals in the proportions of about two
to one, next introducing into the solution a
soluble alkali-metal sulfid and finally remov-
ing the resulting zine-sulfid precipitate, sub-
stantially as and for the purposes described.

WILLIAM ORR.
Witnesses:
WaLTsr D, EDMONDS,
GEO. G. MEASURES.
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