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fo al’ whom it may concern: “About from 90 to 120 amperes
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_ are used per

Be 1t known that I, Jou~ Coruixs| ton of ore. . -
Craxcy, a subjeet of the King of Great Example 2: 2000 pounds of pulverized
Britain, having declared my intention of | ore are suspended in a solution of 2 pounds g
becoming a citizen of the United States, at | of thiocyanate, one pound of potassium eya-
present residing at New York ecity, borough | nid, 2 pounds of canstic sofla op caustic lime,
of Manhattan, in the county of New York | | pound of potassium lodid in an agitation.
and State of New York, have invented cer- | tank, the mixture being in the proportion
tain new and useful Improvements in the | of two parts said solution . to one part of gg
Freatment of Precious Metalliferous Ores, | ore. This mixture of ore and solufion s
of which the following is a specification. contimuously civeulated for a period of elght

My mvention relates to novel methods of | howrs through an electrolyzer having a cur-
treating ores bearing precious metals, which | rent density of about 50 s peres per square
methods are  particularly deseribed and | foot of anode surface.  About from 20 1o 65
pomted out in the following specification | 120 amperes are used per ton of ore. |
and. claims. - . | Example 3: 2000 pounds of the pulver-

[ have discovered that when the pulver- | ized ore are suspended moa solution of 2
1zed orve is converted into a pulp by mixing pounds of thiocvanate, 2 pounds caustic soda
the said ore with a substantially non-acid | or caustic lime in an agitation tank, the mix- 79
solution of a thlocyanate containing a halo- | ture being in the proportion of two parts
gen salt, and electrolyzing this mixture, that | of said solution to one part of ore. This
the precious metals only will be dissolved | mixture of ore and solution is continuously
to the substantial exclusion of the Dbaser | circulated for a period of eight hours
metals, and that the above solution may be through an electrolyzer having a current 75
used with advantage in conjunction with the | density of about 50 am peres per square foot
ordinary cyanid solution, and that this| of anode surface. About from 90 to 120
process may be successfully. applied to | amperes are used per ton ot ore. '
either rebellions or non-rebellious ore with- | It will be seen that the function of the
out preliminary roasting even though such | electric current is sitmply  one to produce 8¢
ores contain reducing agents or tellurium or | nascent oxygen or liberate rodin from the
both. A o hatoid salt, The electric cnrrent in the Brst

- In treating ores containing among other | and second examples liberates iodid fron:
compounds silver sulfids, it may not be nee- | the contained potasstum 1odid which com-
essary to add a halogen salt to the thiocya- | bines with the cyanid or the sulfo-cyanid, 85
nate- solution as the nascent. oxygen pro- | to forn cyanogen iodid.  The cyanogen
duced by the electrie current will act accord- | iodid as produced 1s an excellent solvent for
ing to the second equation shown herein. - gold contained in-refractory ores contalning

I' give the following examples of my gf}_l(_l_ tellund, Snlfji_ds,. arsenids, ete. in the’
process without, however, limiting myself | third example, which does not contatn halo- 99
to the details of each: gen sult, the electric curvrent generates po-

lixample 1: 2000 pounds of pulverized | tassium eyanid from sulfo-cyanid.
ore are suspended in a solution of 2 pounds it may be seen from the folléawing eqin-
of throeynate, 2 pounds of caustic soda or | tions the reasen for using thiocyanate alone
austic ime, T pound of potassium iodid | or in conjunction with the simple cyanid 95
i an agitation tank, the mixture being in | solution in preference to the ordinary alka-
the proportion of two parts said solution | line cyanid solution is that, if cyanid solu-
to one part of ore. This mixtare of ore and | tion be used without containing sulfocy-
solution 15 continuously cireulated for a | ani:l or the addition thereof, the nuascent
period of cight hours through an electro- | oxygen produced by the electric current de- 16¢
lyzer having a current density of about 50 | stroys the cyanid by converting the same
amperes per square foot of anode surface. | into cyanate, which is not a gold solvent,
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~and, therefore, simply resulis in the destruc-
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tion of the cyanid,—after the following
equation | |
(1) KCN4+O=KOCNO;

whereas by using thiocyanate the equation
a8 |

(2) KCNS-+H,04-30=KCN+4+H,SO,

it will be seen from the equation No. 2 that
cyanid is produced when the solution 1s kept
alkaline, and the cyanid so formed 1s not

deecmposed as long as there 1s thiocyanate

present in the solution. By adding a halo-

gen compound to the thiocyanate solution

which may c¢r may not centain free alkaline
cvanid and electrolyzing same, the following
cquation takes place:

(3) KCONS+KI4+40=ICN+XK,S0,.

The same solution can be used again and
again by keeping up the requisite strength
in thiocyanate, but no further addition o
polassiwun iodid 1s necessary, except to com-
pensate for mechanical losses. The nascent
oxygen produced by the electric current re-
generates the iodin to begin 1ts work over

‘again.  DBetrreen each operation 1t 1s desir-
able to pass the hguor through zine shav-

ings in the ordinary way to extract
values which 1t contains. N
In the above example the desired result

the

is prevented if (he solution be substantially
acid, but the solution may be allkaline, neu-

tral or shehtly acid. DBy shightly acid, 1

mean (his? that while a solution of thio-
Ceyahate may be technrcally termed ™ shightly

acid ” beeanse showing acidily to certain
tests, vet for practical purposes it 1s sub-
stantially non-acid. Such a solution I catl

a substantially non-acid solution as well as

those which are alkaline or neutral.
‘Having thus described wy mvention and
examples of different ways of carrying it
" ' -y 1.1 . | .
into effect, it will be understood that various
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modifications and changes in fhe described
processes may be made and equivalent sub-

stances may be employed without depart-

ing from the spirit of my invention and
without exceeding the scope of my claims.
What I claim and desire to secure by Let-

| ters Patent of the United States 1s:—
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1. The process of treating ove contalning

precious metals which consists 1 subjecting
ore to a thiocyanate solution, containing u
halogen salt, and electrolyzing the mixture.
9. The process of treating ore containing
precious metals which: consists 1 subjecting
ore to a solution contaiming a thiocyanate, a
soluble cyanid and a halogen compound, and
electrolyzing the nmuxture. |

3. The process of trealing ore containing

precious metals which consists 1n subjecting
the ore to a solution containing thiocyanate,
and a soluble 1odin compound, and electro-
lyzing the mixture. '

4. The process of treating ore containing
precious metals which consists 1n subjecting
ore to a solution containing-a thiocyanate,
a soluble cyanid, and a soluble 10din com-
pound, and electrolyzing the mixture.

5. The process of treating ore containing

precious metals which consists in subjecting

the ore to a substantially non-acid-solution
of thiocyanate, and electrolyzing the mix-
ture. | |

6. "flic process of treating ore containing
precious metals which consists in subjecting
the ore 1o a substantially non-acid solution
of thiocyanate containing a soluble cyanid,
and electrolyzing the mixture for a suflicient
period to extract the precious metals.

In testimony whereof 1 have hereunto
signed my name to this specification mn the
presence of two subscribing witnesses.

JOHN COLLINS CLANCY.

Witnesses:

M. E. McNixoH,
A. D. Aurexs.
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