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The present invention relates to the treatment of gold-
bearing solutions or solids and relates, more particularily,
to an improved method for separating objectionable 1m-
purities therefrom, and also to apparatus ‘especially
adapted to the carrying out of the process.

Though not restricted thereto, the invention is especially
useful in the production, recovery or regeneration Of
aqueous gold-bearing solutions suitable for use in the
~ electroplating of gold on metal objects, for instance so-

" called costume jewelry or the like. | |
In the electroplating of gold on costume jewelry, for

instance, one may use as the electroplating bath a solution -

- of gold cyanide or gold chloride. In order to clve the
resultant gold plating the proper color and sheen, and
also for economy reasons, one may include in the elec-
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. | ; | : 25
troplating bath the salts of otner metals, for instance -

copper, iron, nickel or silver, so that the resultant plating
is of the nature of gold alloyed with one or more of the
. other metals. But the rates at which the respective metals

- are plated out from the solution are usually such that the
~ relative concentrations of the respective metals remain-
ing in the electroplating bath do not remain at the desired

Jevel. The plating bath must be renewed periodically

and, for economic reasons, the gold in the discarded bath
must be recovered. SR | o

Also, the pieces of jewelry, or the like, which have been
oold-plated are customarily removed from the electro-

lytic bath and water-washed to remove the adhering plat-

ing solution and the gold must be recovered from the
wash water. |

 In the plating bath, the gt}ld is usually present in the
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metal gold cyanide recovered from the filter in solid form
or recovered in aqueous solution by dissolving in hot
water. |

In a further aspect of the invention, impure oold dust
or impure precipitated gold or other impure gold-bearing

materials may be dissolved in aqua regia or in an alkali

metal cyanide and treated in accordance with my process.
Where aqua regia is used, as just indicated, acidity of the
resultant solution should be neutralized by the addition
of ammonia or caustic and all oxidizing agents present in
the solution may be destroyed. | |

Though it will be understood that the present inven-
tion is applicable to all of the alkali metal gold cyanides,
potassium gold cyanide is the one most frequently used in

‘electroplating and, for simplicity, I shall hereinafter de-

scribe and illustrate the invention as applied to the re-
covery or purification of the potassium gold cyanides.
When applied to the gold cyanides of the other alkali
metals, corresponding reagents of that particular alkali
metal will, of course; be used. Reference herein to alkali
metals will be understood to include ammonia.

The potassium gold cyanide to be purified in accord-
ance with the present invention may be either in the form
of gold I, ie., KAu(CN), or in the form of gold III,
KAu(CN),. Where it is desired to obtain purified po-

tassium auro cyanide, gold II1 may be converted to gold

I, as described and claimed in my copending application
Ser. No. 139,060, filed September 19, 1961, now Pafent
No. 3,112,174, issued MNovember 26, 1963. This reduc-
tion of the gold may be accomplished either prior to or -
following the purification of the potassium gold cyanide.

‘The reducing of the gold III to gold I 1s accomplished
in. accordance with my said copending application by
heating the gold I soltuion with a small amount of cu-
prous cyanide -and, where desired, that step may be

- readily combined with my purification process, as herein-
 after illustrated. | | | | -
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form of potassium gold cyanide, KAu(CN)g or |
KAu(CN), or other alkali metal gold cyanides. The

1 cyanide and may
In addition, as in-

bath will also usually contain potassiu
contain other alkali metal cyanides.

dicated above, the plating bath will usually contain car-

bonates or phosphates to increase conductivity and to

~ serve as pH buffers, and frequenily will contain other

" anions, in addition to metals such as the copper, iron,
nickel and silver mentioned above. The wash water, or
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“the discarded electrolytic bath, will usually also contain -

some precipitated metallic gold.
T have discovered that I can €

Tect a substantially com-

- plete separation of the alkali metal gold cyanide, e.g.,
potassium gold cyanide, from such impure plating baths
~or from the wash water, or other sclution, by adding to .
. the impure solution, under the conditions hereinafier
- more fully described, a substantial excess of the hydroxide

or of a salt of the alkali metal and an excess of the alkali
‘metal cyanide and cooling the solution fo room tempera-
ture or below. | | | |
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- At an elevated temperature, all,’. or subs'tan'tially all, of

the salts present in the solution, augmented as just de-

‘scribed, will go into solution. But by lowering the tem-
perature of the mixture to room temperature or lower,
“say about 60-70° F., I have found that the alkali metal
gold cyanide is substantially completely precipitated out
from the solution while the carbonates, phosphates, cya-
‘nides and other salts of other metals present as impurities
will be retained in the solution and that the precipifate
may be filtered from the solution and washed, as herein-

~of my present invention.

G5

- Where the gold to be purified is in metallic form, such
as impure gold dust or precipitated gold tailings in finely-
divided form, it should first be dissolved either in KCN in
the presence of an oxidizing agent or in aqua regia.

Where dissolved in aqua regia, the solution should be
boiled. to remove excess NO, and Cls, then diluted with
water and the acidity neutralized by the addition of potas-
sitim hydroxide and sufficient KCN added to dissolve all
of the metal impurities present as the corresponding metal
cyanide. Any particles of gold in the solution should be
dissolved, as by adding a small amount of peroxide. In-

~ terfering oxidizing agents present in the solution may be

eliminated, for instance by heating with an organic salf
such as Rochelie salt or other tartrate.

‘Where the gold is present as.gold IIX 'anld.- it is desired

to convert it to gold I, in accordance with my above-

noted copending application, the solution may be treated

with from 3% to 10% by weight of cuprous cyanide, based
on the amount of gold present in the solution, and the so-
lution heated for several hours.

tic - _ The cuprous cyanide
will be oxidized to cupric cyanide in reducing the gold

III to gold I and the cupric cyanide automatically recon-

verts to cuprous cyanide and is available for the reduction
of further amounts of gold III.  'The copper salts will
be removed, along with other impurities, by the process

‘Where the gold to be purified is in solution, or Substan%-'
tially so, the above described use of aqua regia will be
unnecessary. But care must be taken to insure a com-

- plete solution of the gold and all impurities present. This
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may usually be accomplished, as indicated above, by the

adding of potassium hydroxide and potassium cyanide

and a suitable oxidizing agent, for inmstance hydrogen

peroxide, the latter to insure the dissolving of any metallic

after more fully degc:ibed? and a sub-Stan_ti_ally pure-alkali = gold which may be present...This solution is then heated:




o
o9

to effeet cehpl cte solution and, where gold IT0 is present'
to reduce the golid to gold I, if the cuprous cyanide has

been added.

As a second step of my praocess, the solution prepared

by either of the methods noted above is cooled to about

rcom temperature or below, advantageously about 60°
F., at which the KAu(CN); or KAu(CN), will pree1p1tate‘
and i1s filtered off. The filtrate containing the impurities,

and which may contain some residual gold, is retained for
further treatment.

silicates. For removing these impurities, the precipitate

- The precipitated potassium gold.
cyanide will contain some entrapped soluble metal salts
and may also contain some insoluble impurities such as
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1s, with advantage, redissolved in concentrated hot caustic

solufion containing potassium cyanide to maintain any
‘The resultant solu-
tion is then cooled as described above io repre01p1tate the

contaminating cyanides in solution:

potassium gold cyanide.

ter separation, the precipitate is washed with a small:-__ .

amount of cool water to remove residual hvdroxides and
- contaminating cyanides.

The punﬁed alkali metal gold

20 .

cyemde may then be dissolved in a small amount of hot
- water, in which the potassium gold cyanide is readily sol-

" uble, and any re51dLa1 insolubles present may be removed

by filtration.

o Theurh the process has been carried out -Very -s—uceese-;_-.
fully as just described, I have found that by substituting

sodium hydroxide and sodium cyanide for the cerrespend~_
- ing potassium salts in preparing the initial solution, pre-
ceding the first prec:1p1tat10n and filtration steps, the

amount. of .gold remaining in the filtrate
terially reduced.

30
may ve ma-
I have found, for instance, that the

solubility of sodium gold cyanide in sodium hydroxide '

can be lowered to about 0.5 gram per liter, as compared
with two grams per liter for potassium gold cyanide in
Thus the recovery of gold from, -

potassium hydmxide

-

seqhenee of the various pmeess stepe with a minj

m

‘of attention by operating personnel. -

One difficulty frequently exPerieneed in ettemptmg to
c..eapt to an aufomatic time-sequence s ystem processes in-

- volving' precipitation' and washing has been clogging 01:.

tﬂ ﬁltur

My present invention provides a novel precip-

- itation, deeammg and washmﬂ eystem Whereby such dif-

ﬁeultles are avoided.

- The invention will be further desertbed and 1llustreted
with reference to the accompanying drdwmgs of which
FIG. 1 represents, dlagremmatlcellv apparatus. espe-

- cially adapted to the carrying out of my process as an

atttomat 1eaﬂy—eentrelled sequence of operations,

FIG. 1A represents eonvemmnally and  diagrammat-
ically a sequence.timing device .adapted to. contiol auto-
matically the sequence and nmmg of operations in the

~apparatus of FIG. 1,

FiG. 2 is a somewhat enlerged herlzental eeetmnal View
of the treatmg tank shown in FIG. 1, and .

FIG. 3 is 2 seetlenel View alenﬂ the luies e—3 of

FIG. 2.

A treating tank is represented at 1 hevmg a dewnwerdly
concave bottom 2 2, shown in the drawing as frusto-conical,
and adapted to maintain a body of liquid. At 3, there is
shown a level indicator or sensor, e. g., eleetredea, adapted
to put in action other mechanisms, hereinafter described,

 when the level of the liquid within the tank has reached a
 predetermined point, for instance as indicated at 4.

‘The solution to be treated is charged to the fank
through conduit 5 which is controlled by a solenoid-actu-

~ ated valve indicated at 6. A conduit 7, which enters the

tank below the normal liquid level, is provided for charg-
ing compressed air, or the like, e1ther for agitating the

- liquid within the tank or for forcing the liquid from the

- the solution in the initial precipitation effected by cooling

the solution may be materially increased. - However, in
the subseguent punﬁeatmn steps, I prefer to use potas-
sium hydroxide in forming. the solutions so as to convert 4

the gold into the more soluble petesemm gold cyemde

~ tank, or both, and is controlled: by a solenoid-actuated

vaive 3. An air vent conduit 9 leads from the ‘upper end

of the tank and is eentreiled by eelenmd-eetueted valve

E0. The tank is also provided with an inlet conduit 11 to
which thers is connected a branch line: 12, controiled by

-solenoid-actuated valve 13 and leading frem a source of -

- KOH-KCN solution: a branch line 14, controlled by sole-

Where cadmium, silver or copper is present as an im-

purity in the-geld-eentaining'-material,- I have found that
~a substantial excess of hydroxide in the solution tends.

teward the formation of hydroxide-cyanide complexes of -
the silver, gold, cadmium and copper, and that these com-~

H
g B

plexes tend to interfere with the purification and recovery: -
of the gold.. These complexes have solubility character-

istics somewhat resembling those of the alkali gold cyanide
and therefore tend to precipitate with the gold cyanide
inimize this problem,
when cadmium, silver or copper is present, I have found =
it advantageous to adjust the gold solution, such as re- .
sults from aqua regia treatment, to a pH of abeut 8-before:

~upon cooling the solution. To-

~adding the alkali metal cy_dmde

main in- solution in the final. filirate or decant.

1)

amount of ammonium sulfate required for this purpose.
will, of course, dep....nd upon the amount of ealcmm and

- magnesium present.
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Where the initial gold- beermg solutlen contains metals
such as chromium, iron, indium, or other metals which -

yield. insoluble hydremdee it is sometimes. desirable to
filter the hot alkali metal hydroxide solution to separate"
therefrom undissolved hydroxides prior to cooling the

- solution for precipitation of the gold salts.

An outstanding advantage of my present process is its

-reedy adaptability to automatic operation and contro! by

: readﬂy eveﬂable apparatus for tumng and contrelhnﬂ the.

- filter 19 to free any precipitate therein from

trate, line .:..1 being controlied: by SOIE:IIGld actuated Valve
| 22.
- Where calcium- or magnesium is present as an 'im-_._:*.55
purity, I have found it advantageous to add to the solu-
tion a small amount of ammonium sulfate prior to the

initial cooling step. This ap'pears to resuit in the form--

mmg of calcium or magnesium sulfate which are more
stable than the: cerre5pend1ng cyanides and therefore re-:

The -

ne1d actuated valve 15, leading frem a source of hot
water; and branch lme £6 controlled by solenoid-actu-

) ated valve. 17 Teadmﬂ from a source of cold water,

Leading from the Jowermost. point in the tank, S0 as 1o

“permit complete discharge of liquid therefrom, is a dis-
charge line 18 leading to filter 19 or may be connected

direcily to line 26, where fiiter 19 is omitted. -
A second compressed- air line 21 is, with advantage,

- provided leading into discharge line 18 by which the air
may be blown through line 18 into the bottom of the so-

lution in the tank to agitate the solution or blown through
residual fil-

uraneh hnes ’?3 and 24 ead frem hne 20 to reeewers 25
and 26, respectively, fer collecting filtrate and wash water

~and purmud solution. as indicated. Lines 23 and 24 are
_emtreded respeetwe y, by seleno;d-ae;.uated valves 27

and 28. -
The nermel posmen of valve 6, i.e., when the SDIEIIOId_

18 not activated, is open $o as to permit charging to the
~ tank of the eelutmn to be treated as it ‘becomes available.

- The normal positions of each ef the other valves is closed.

A sequence: timer ysf_em such as diagrammatically

| represented in FIG. 1A is provided for actuating the valve-

controiling solenocids &, 8, 10, 13, 15,; 17, 22, 27,

~and 28", respectively, in predetermined. order, these sole-
- noid reference numerals corresponding to those of the

70 -

reepectwe valves. shewn m FIG 1 Wlth Whlch the seleneld
is associated, - |

- The sequence timer mechamsm 18 d1eﬂremmatleelly rep-

| resented 4t 29 of FIG. 1A and may be of any known tvpe
o prewded Wlfh the desired: number of stations.

75

The par-
1eT mdlcated is - electﬂeally eperated and is

ticular tir
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provided with 8 stations. However, fewer stations may
be provided should it be desired to omit or combine one
or more operations of the process.
inlet for water need be prowded if separate means for
heating or cooling the water is provided.

As schematically shown in FIG.
of the valve-actuating solenoids is electrically connected
to selected stations of the sequence timer, depending upon

~ the particular operation desired. At the termination of

the time period at any station, the respective valves will

return to their normal position. |
Previous attempts to adapt processes mvolvmg a series
of precipitations and washings to automatic sequence con-

- trol have encountered serious separation difficulties due
“to unreliable or faulty functioning of filters or the like.

My present invention provides improved means whereby

. such previously exPenenced d1‘°ﬁeult1es may be entirely

avoided. o
In accordance with this aspect of my invention, 1 effect

each of the eperatlens including precipitation, separa-

tion and washing, in a single tank such as shown at 1,
provided with a series of decanting baflle screens, as here-

and 3 of the drawings. By this means, all or practically

~ all of the precipitate may be retained in the treating tank -

~ during the entire operatmn so that the use of a filter,
| Where
 a separate filter is used, the amount of solids separated
thereon is so small that no filter difficulty 1s experleneed

such as‘indicated at 19 is frequently unnecessary.

By reason of the fact that the process of my invention
may be carried out in a single treating tank, it is especially

I adapted to automatic control, such -as just described,
~ though the sequence of operation can, if desired, be manu-
- ally controlled..

Referring more partmularly to FIGS. 2 and 3, the means
for retammg the precipitate in the treating tank during

" the various states of the operation comprise a cylindrical

screen 30 coaxially positioned with respect to the exit

through fitting 31. The screen 30 extends to the bottom

- _ef the tank and, extending therefrom near its lower end,
| 'is a conical screen 32 also extending to the bottom of the

tank. A slotted metal cone, its sides extendmg outwardly
and downwardly from cylinder 30, is shown at 35, the

 lower portion of sald cone extendmg to the sIong bot-'-'

tom of the tank. -
Cone 33 1s prmflded with e1reumferentlal slots mere

 cleatly shown in FIG. 2, at 34 and 35. Extending up-
- wardly from the cone, just in from slot 34, is a cylindri-

~ cal screen 36.
- tending upwardly from the eene, ]ust in frem slet 35 1s -.

shown at 37.

A similar screen of larger diameter, €x-

 These baffle screens 30 32, 36 and 37 are, with advan—-

.' tage, fabricated of 60 mesh screen wire cloth, though the
" coarseness of the screen may be varied -from about 20
- mesh to about 200 mesh dependmﬂ upon the COArseness of

~ the precipitate.

- It will be understeed that instead of air pressure, a
pump may be pr 0v1ded for removing the liquid from the

. treating tank.

In carrying out the process in the 111ustrated apparafus,
at station I of the sequenee ‘timer, the inlet valve 6 is
closed and valve 13 is opened to admit KOH-KCN soiu-

fion in a predetermmed amount and of a predetermined

concentration, air valve vent 10 is opened and compressed

tion. The mixture is then heated to a temperature of
about 150°-180° F. for several hours to insure complete
solution. The heating may be effected by any convenient
means, for instance heating coils in heat-exchange rela-

- tion with the solution. Fellewmg the heating period, the

solution is cooled to about room temperature or below,

| for instance by means of cooling coils, and the mixture
- allowed to stand unagitated to permit precipitation and
settling of the potassium gold cyanide which is caught

For instance, only one-

1A, one or more

& |
| and retained on the decantmg screen bafiles, prevmusly
described.
- After this operation has been eﬁected the sequence

10

15

20

inafter more fully described and illustrated by FIGS. 2

25

30

timer moves to station II at which valve 6 remains closed,
and valves 8 and 27 are opened and the solution within
the treating tank is forced through line 18 and filter 19,
where used, and line 20 into the receiving tank 235, the
precipitate being retamed in the treatmg tank, as just
described.

At station III, valves 16, 13 and 22 are opened adm1t—-
ting a predetermmed amount of KOH-KCN solution for
redissolving the precipitate and agitating the solution by
eompressed air introduced through lines 21 and 18. The
solution is again cooled, as indicated above, to pree1p1- )
tate the potassium gold cyanide. - |

At station IV, valves 8 and 27 are epen and the
solution forced by the compressed air into the receiver
28, the precipitate being retained in the treating tank. .

At station V, valves 10 and 17 are epened to admit a

| predetermmed amount of cold water for rinsing excess

KOH and KCN from the precipitate. At station VI,
valves 8 and 27 are open and the wash water thereby |

forced into the receiving tank 285.

At station VII, valves 18 and 15 are epened to per-

mit the charging of a predetermined amount of hot
water to the treating tank for redissolving the precipitate,
and at station VIII, valves 8 and 28 are opened and the
purified solution thereby discharged into the receiving

tank 26. During each of the sequence ef operatwne,
valves 6 will be closed.

My present process, in its broader aspect, is based pri-
marily on a recogntion of the fact that the alkali metal

 gold cyanides, whether the gold is present as gold I or

as gold ITI, becomes relatively insoluble in an aqueous
solution of the type described as the temperature of the
solution is decreased to room temperature or below and

~ will precipitate from the solution while the carbonates,

conduit 18 and supported at its upper end by said conduit

4.0

50

) {
o |

- present.
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air valve 8 is opened to admit air for agitating the solu- '.65
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1|

phosphates and alkali cyamdes of copper, 1110ke1 lren,
silver and the like remain in solution. |

The process of my invention will be illustrated by the
following specific examples. It will be understood, how-

~ever, that these examples are for illustrative pu1 poses and

are not limitative.
Example I

A gold- bearmg material in impure, ﬁnely—dlwded form :
is dissolved in aqua regia and the resultant acidic solu-

tion is made alkaline by the addition of ammonia or

caustic and sufficient alkali metal cyanide is added to in-
sure complete solution of all the materials present. Where
any undissolved gold is present, it should be brought into
solution by the addition of a small amount of hydrogen
peroxtde or other 0}{1d1zmg agent. About 10 grams of

"KCN and about 500 grams of potassium hydroxide or

potassium salt in aqueous solution, per gallon of the solu-
tion being treated, is then added and the resultant mixture
heated to about 150° F. to insure solution of all salts
The solution is then cooled to about 60° F.
and the petassmm gold cyanide thereby precipitated and

the solufion is removed by decanting. The precipitate

may then be redissolved in a KOH-KCN solution, Ie-

precipitated, separated and washed with cold water as
prewously descrlbed

Example n

~ The followmg proeedure may be followed where the
gold to be purified is in the gold III form, such as results

from dissolving the gold-bearing material in aqua regia

and it is desired to obtain KAu(CN), of high purity.
The solution resulting from the dissolving of the impure
gold in aqua regia is boiled down to remove excess NO;
and Cl; and then diluted with water and made alkaline

by the addition of potassium hydroxide and  sufficient

potassium cyanide added to  insure complete solution.
Interfering oxidizing agents are then destroyed by heat-
ing with Rochelle salt and 5 to 10% by weight of cuprous
cyanide, based on the amount of gold TII present, is
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added and the muixture heated to a tempemmre"of ab"c_rut_

150°-170° F. for about 2 hours. The solution was then

cooled to about 60° F., therﬁby precipitating potassmm; |
auro cyanide. The prec1p1tate is separated from the solu-

- tion, redissolved in KOH-KCN solution, reprecipitated
by cooling and decanted from the solution. The resultant

o

KAu(CN), is then washed with cold water and may then
be redissolved to form a substantlally pure solution of

KAu(CN).,.

tion may be omitted. |
Example IIT

Where optimum. purity is not required, the:
step of redwsalvmﬂ of the precipitate in KOH-KCN sola-

€I

ture to effect complete solution, coohng the solution to
a temperature of about 60°-70° F. and thereby pre-

- cipitating the alkali metal gold cyanide, redissolving the
- precipitate in a hot, aqueous caustic solution containing
‘the alkali metal cyanide and again precipitating the alkali

metal gold cyanide by cooling and washing the pre-

cipitate with cold water to remwe remduai caustic and

contaminating cyanides.

- 2. The process of se;:aaratmg substantially pure alkah
metal gold cyanides from solutions thereof confalning

. salts of other metals which compnses adding to the solu-

Gold drag-—out depleted baths or other goid solutions

‘are first concentrated as by evaporation. Three gallons

~ of this concentrate is heated for about 2 hours at about
150°-180° F. together with about 1500 crams of potas-.

sium hydro xide, about 30 grams of cuprous cyanide,

about 50 grams of Rochelle salt and about 50 cc. of 20
‘The solution is then cooled

volume hydrogen peroxide.

to about 60° F. which results in a precipitation of the

potassium auro cyanide which is then separat.ed from the
The precipitate is then dissolved in 1-2 liters

sc}lutmn

of hot water containing about 200-1000 grams of KOH h

and about 25-100 grams of KCN per liter, and the solu-. .
tion again cooled to precipitate the KAu(CN), which is -

separated from the solution and washed with about 100 =
cc. of cold water. After separating the wash water there- -

irom, the substantially pure KAu(CN), is dissolved in a

minimum of hot water, refilt ered if necessary, and S g5

- ready for reuse. .
Example IV

A gold sludge containing 5 to 10 ounces of gold and |
also containing silver, copper, calcium and other im-

purities, which has been prec:lp itated from the filtrat
Oof my process by means of zinc or aluminum, is washed
free of cyanide and about 1000 cc. of concentrated hydro-

chloric acid added to an equal volume of the sludge and

the mixture heated to dissolve out calcium salts and some. 40_

~ group consisting of cadmm*n, silver and- copper and the

~metais, including copper, cadmium and zinc.. The re-

- maining gold, after ﬁItering and washing is then dissolved.
~in about 1000 cc. of concenirated aqua regia and boiled:

By this procedure, silver

- was precipitated from the solution as silver chloride and

down to a low acid content.

is filtered off. The solution is then boiled to a volume

of about 100 to 200 cc. and then diluted with about 2000
The resultant solution is then neutralized.

cc. of water.
with potassium hydroxide and sufficient potassium cyanide
added to dissolve the precipitate.
~added 50 grams of Rochelle salt and 30 grams of cuprous

cyanide where it is desired to reduce gold IIT to gold 1.

There may also be

The resultant solution is then treated as described in -

the foregoing examples to separate the potassmm gold__

- ¢yanide from the remammg impurity. |

| This application is in part a continuation of my co-
~pending application Ser. No." 139,228, filed S\.:Ptﬁl ber .

1,283,365

19, 1961.
I claim:

1. Process for separating-substaﬂt'ially, pure alkali metal

‘gold cyanides from impure gold-bearing materials which
comprises adding to a clarified, aqueous cyanide solu-

tion of the gold-bearing material an excess of a com-

pound of the alkali metal selected from the group con-

sisting of the hydroxide and salts and heating. the mix-
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tion excess alkali metal cyanide in an amount sufficient
to effect complete solution of all material present and
rendering the solution alkaline by ‘the addition of an
excess of the hydroxide of the alkali.metal, heating the
resultant mixture to a temperature of about 15(G°-180°

F. for several hours to insure complete solution of all

of the materials present and thereafter ca-::}lmg the. solu-
tion to a temperature of about 60°-70° F., thereby ef-

| fecting precipitation of the alkali metal. gold cyanide,
separating the precipitate from the: solution and redis- -
- solving the precipitate in ‘a hot, aqueous solution of
alkali metal hydroxide and alkali metal cyanide, again
- precipitating the alkali metal-gold cyanides by cooling
the solution to about 60°-70° F. and separating the pre-

cipitate from the solution and washing the precipitate

with cold water to Temove reszdual caustlc and COon-
._ tammatmg cyanides.

‘3. The process of cll-alm 2'in whlch the alkah metal
gold cyanide is ‘potassium gold cyanide. |
4. The process of ‘claim 2 in which gold is present in

‘the solution to be purified as gold IIT and is reduced to

gold 1 prior to the 1111t1a1 prempﬂatmn E}f the alkall metal
gold cyanide.

5. The pmcess of clam1 1in Whlch the aqueous cya—

nide solution is a sodium cyanide solution and the alkali
metal compound, of which an excess is added to the
_aqueous cyanide solution, ‘is. sodmm hydroxide.”

6. The process of clann 2 in which the gold-bearing
cyamde solution contains as an impurity a metal of the

pH. of the solution is adjusted to about 8 prmr to the

adding of the alkali metal cyanlde
7. The process of claim 1 in wl:uch ‘the alkah me:,al-

cyamde solution contains as an anunty a ‘metal of the
group consisting of calcium and magnesium and a small
amount of ammonium sulfate, effectivé to convert the

metal of the said- group to the sulfate thereaf 18 addsd

to the solution.
8. The process of claim 1 in whlch the gold—bearmg

- aqueous cyanide solution, foilowmg addition of the alkali
metal hydroxide and while hot, is subjected to an initial
il tratmn to separate any undlssolved hydromdes |
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