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5 plicable im tl o treatiment of pyritic or non-

UYITWD ST STES

PATENT OFFICE.

JABEZ TURTON, Ol" JOHA

NNESBURG, TRANSYVAAL.

EXTRACTION OF METALS FROIVI THEIR ORES.

No. 859,146. Specification of

Applicatien filed December 20, 1905.

To all w hf;,n it mayy econeern:

Beit kanown that I, Jasez Trrrox, o sub- |
ject of the Ning of Great Britain, I‘t“ﬂ{]lll”‘ at
Iulmmmlumr Transvaal, have invented cer- |
fain new and selul Tm]nm ements Relating
to the luh.u ttow of Metals from T eir Orves, |
of wiuclt the following is a spectfication.

This v emum has 10!(1011( ‘¢ to the extrac-
Lione of n ufu- [TON OTes.

Althonsh primarily desiened for the treat-
ment ol mmlmmm O ar frmmlel ous ores, the
myvention may, if Ll{““-llfjtl Lu utilized fm the
extraction of platinum and all metals from
ores containmg the saine. - 1t s equaliv ap-

oy ms

- el — s e e——— o rdr

pyTitie ore
The nwvntnm refates particularly to the
process ol extracting the precious or base

nature of the ore.

T I . et

Letters Patent. Patented Sept. 22. 1908.

Serial No. 292,632,

by anyv other suitable means, to reduce it to a
suitable size to render it mwnabm to freat-
ment by the chemical solvent. The deoaree

of comininution will var v according to the
The (,mahml ore 1s then
pliced m a vat or tank {or vats or tanks) of
ANy c:ui'ahlo construciion. As the soivent
solution is very penctrative, it iz desirable
that the vats or tanks shall be so constructed
as to withstand the action of the solution;
for example, the vats may be made of pJ(.h—-
pine, and with the object of counteracting
any action of the solvent which might cause
shrinks wre of the woeod, the vats m av be
bound with iron bands which are ada pted to
make the vats hiquidiisht to prevent leak-
ages. I pre 1@110{1 the \'ats may be Luilt of
bricks on a foundation of conerete and ba

metals from the Uuahm] or redneea ore by ! lined with a suitable non-perishable cement.

means of a solvent solution.

As comparcad with certain procosses here-
tofore proposea for the purpsses specilied,
the preseiit 1mprovements give, among otle-
ers, the Tollowing advantaces nameh e
They enable the extraction of the metal fo be
effected much more expeditiously; a higher
extraction 1s ontained, and the loss of {ine

Lt s also destrable that all the utensils, pipt 3,
pumps, eteetera empleved o the proces:

cither for the cireulation or m Hllpllllin(lll n[
the selvent, should be of vuleanite, slass, or
other suitable anti-corrosive or acid Iﬁl--tmmr
material.  After a sufficient quantity of the
ore lias been placed In the tank, the solvent
solition 1s then pumped on to the contents

Lmll m alimf-a (’if‘t“t(‘l& is entirely ovviated.

and allowed to pereolate through, fmrl sufh=

The process is extiemely simple and pos- | cient time given tor the ellec tive wmﬁmtr of

senses deeided ady ﬂlltd“’(}b both as reeards

L thie solv Lllt, after which it is treated as herve

handling and workmg, over the processes at | inafter explained for the purpose of extract-

present 1m vogue. The ore, after hemg

erushed, coes (Iueat mto the vats for treat-

ment with the soit tron; practically all the
vold 1s extracted before the ore leaves the
v.ﬂ,h no shimes are formed, and no further
treatment of the tai HIngs m any way Is Te-
quired. The gold as “extracted is much
purer, and fma'lw, the mitial cost of the m-
stallation of the 1] it 1S very consuderably
recuced.

The essence of the present invention lies in
the employment of a solvent solution con-
sisting of sulfurie aeid, salt (ehlorid of so-
dium), mtrate of an alkali metal (nitrate of
soda or nitrate of potash), permanganate of

mg the metal.

I prefer to treat the are with the solvent by
rotation, that is to say the vats are preferably
S0 aTr dnﬂ'od that the solution can e Jdrawn
off from the first into the next vat or tank,
and so on throueh the whole series, the solu-
tion bemy l)mufrht up to its original --‘{mntrth
as 1t passes on from vat tovat. In this man-
ner the solution can be so manipulated as to
reduce the cost, in rotation, to one quarter
that of the or 1;:_1,111{1] solution.  After the
- orginal solution bhas passed through the ore
i a vat it will be understood that a eeriain
quantity renmlm i the ore. This is prei-

erably leached oif with water, which. perco-

soda or permaneanate of potagh and water, | Iating or passing through the ore, carries with

with or wihout the addition of sacc harin

1t 111 the auufemus fluid. l‘lm washing 1s

(C11,,0;), ali in sultable quantities or pro-
portions. The funection or the saccharin is
that of an oxidizing agent.

Tn carryving out the invention in the case of
ordinary cmwlmnm ate and non-pyritic ores,
the ore as it comes from the mine is ertshed
or comin.inuted, as for e}.ampl(, by passing it
through stone crushers or erushing rollers, or

ol S ol M-l s -

preterably continued until the liquid passing
{rom the vat is colorless. “ hen this condi-
tmﬂ 1S mched the vat ean ve aischareed and

| re-chared-. with the ore fer treatment.

.ilthm*frh the soiution extracts all metals
from oresz, it has the power of holding all
- these metais 1i» solution as long as the stand-
| ard streng:ii is maintained. “The ore may
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be treated with the solvent solution in any ! action of a solvent solution of sulfuric azid,

other suitable and convenient manner. For

each ton of ore treated 1 employ the several

mgredients in the following quantities or
proportions, nanwlﬂ:'—wate 40 gallons or
400 i}:}{m{]a sulfurie acid S0 poumlb salt
(chlovd sodium) 40 pounds, nitrate of
an atxall metal (nitrate of soda or nitrate of
potash) 22}
or permaneanate of potash 2 pounds. In
addition to the permanganate of c,m[a, or
permanganate or potash, saccharin mayv he
emploved and two ptmmh (more or leaa) be
used 1n the pimlm tion of the above quantity
of the solvent.  The quantities of the several
meredients may be muw{l as may be found
necessary or desirable to suit the nature of
the ore to be treated.  The solvent solution

~may be produced by muixing the several in-
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“the gold ..m{l other metals that it ¢

frmm*nh enumerated in any suitable and

preferred manner.

in the process ol treating lnwhlv pyiitic
ores 1t 1s necessary to roast tlw ore 1 KI1ns.
Ihe ore cd not he incly comminuted as
pieces I sing trom one ounce to four or five
pmmds in w c-lf-rht W nuld He bmtitble for tne
roasting process. .\ “dead roast” 1s prefer-
able although not absolutely necessary; the
ore must be rendered highly porous by cal-
cination so that it is amenable to the pene-
trative action of the solvent solution.  After
the calemation of the ore 1s completed, it is
crushed or comminuted (more or less coarse)
and treated as before desceribed with the sol-
vent solution. |

As a precipitant Tor recovering the gold
from the auriferous fiuid 1 pmfm to emplm"
charcoal, althouch any other suituble re-
acent mayv be used. By cmploying charcoal
as the precipitant the vold is obtained in the
metallie state, and all the baser metals are
left in the fluid.

In eourse of time the original solution be-
comes so highly charged or saturated with
I NO
longer be used for effecting the {*\tmclmn
When this stave is reached i 1s finally drawn
ofl and very n(‘eh diluted with water (say
three to five
and then passed threush the charcoal.  The
dilution of the solution 1s absolutely esseniial,
otheiwise, the solution, being too Stl()ll”‘
would have a ten(lencv to deatm\ the pre-
cipitatine power of the charcosl. The char-
coal may be 1nelosed in bags or covers made
of mushr or other similar smt‘lt)le material.
For effeeting the recovery of the gold from
the dmuoal the latter is burned in & suitable
vesse], the ashes contaming the gold being
suhuequenth mixed with suitable fluxes and
reduced in the ordimary manner.

What I claim as my mvemmn and desire
to protect by Lettels Patent is:—

1. The process of extracumg metals from

pounds, permanganate of soda

e parts of water to one of solution) i

| sodium chlorid a nitrate of an alkali metal, a
permanganate of an alkah metal, sacchann
and water, and subsequently 1)Ltl})lhlllﬂ“‘

't]u‘* metal f1 on1 said solution.

The Process of extracting nietals from
ores which consists 1 er uahmfr the ore, then
treating the crushed ore with a mh‘ent solu-
tion of sulfuric acid, sait, nitrate of an
metal, and permanganate of an alkali metal,
with the addition of saecharin and water

and subsequently pree Il)h.illl"“‘ the “'l'}it from

-mn :-,w‘utm ,substantially as deseribed.

The pmcew of extracting mmals from
OYes T».*»]mh CONSISIS M ¢ ma]nwr the ore dml
treating the crushed ore with a solvent solu-
tion of sulfurie acid, salt, nitrate of an alkali
metal and 1101'1111111%111;1{@ of an alkali meial,
and water, with

the aadition of saccharin,
and subsequently precipiiating the u-nlcl lmm
the solvent solution on charcoal, and then
burning the charcoal and adding ﬂd'x to the
ashes and reducing same 1o recover the gold,
substantially as tlmtni;mi

4. The process of treating pyrivie ores for
extracting metals therefrom . which consists
in reducing the ore to a suitable size, then
roast g the sane to render it porous, crush-
g 1t after caleination is (nmplmml then
tleqtmtr the same with a solvent solution of
sulfuric iwul satt, nitrate of an alkali Hll’_‘td]
and pwnmwralmtv of an ailkall metal, and
\mtm with the addition of mulmnu and
S| a(,qut*mh precipitating the gold from the
solvent solution, subst anm,h as deseribed.

5. The pr ocess of treating pyiitic ores for
("1t1:1(t1]l”' et a]c-. thowfmm 1\]11(:[1 coOnsists
11 mduuntr the ore to a amtable size, then
roasting the same tu render 1t porous, crush-
ing it after caleination is {(Jmplutml then
tlmillllfr the sanne with a solvent solu-
tion of sulfurie acla, salt, nitrate of an alkalt
metal, and p{}lllldll”dndtt‘ of an alkah metal,
and w litm with the ade lztmn of E:d(‘dldlll"l
and su b%eq uently precipitating the gold fr om
the solvent solution on chalmal “substan-
tially as deseribed.

6. The process of treating pyritic ores for
extracting metals therefrom, n]nch consists
m IP{lLILIHU‘ the ore to a wllahle size, then
roasting the same to | ender it pcrous, mvsh—
ing it after calcination is comp]vted then
tlmtlmr the same with a solvent solution of
sulfuric acul salt, nitrate of aun alkali metal,
and I)Ollll"lll{i"dll“it(‘ of an alkali metal, and

water, with the addition of ‘):1L(ll:11111, and

subsequently precipitating the yold from the
c:ulw-nt sclution on charco al Lmd then bum-
mg the charecal and adding im\ to the ashes
and reducing same to recover the cold, sub-
5....111t1 1y as de cribed.

. The process of extracting metals from
ores which consists (*mslmlfr the ore, then
treating the crushed ore with a solv ent solu-

ore which consists 1n subjecting the ore to the | tion of sulfuric 2 acwl, salt, mitrate of an alkali
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metal, and permanganate of an alkali metal,
and water, with the addition of saecharin,
and qubbequently diluting the solvent solu-
tion with water preparatory to precipitating
the gold therefrom and finally precipitating
the frol:l substantially as deseribed.

S. 'The process of extracting metals from
ores which consists in er uqlmw the ore, then
treating the erusued ore with a solvent solu-
tion of sulfurie acid, salt, intrate of an alkali
metal, and pemmlwanate of an alkali metal,

and water with the addition of Sa{,{harm

the ore being treated with the solvent by FO-
tatmn o1 SO thqt the solution can be drawn

fmm the {irst vat into the next vat and so
on through the whole series, the solution be-
mg l,}muwht up to its 0111’”11‘11 trength as it

passes on from vat to Vat and subsequentlv

diluting the solvent solution with water

repar 2tory to precipitating the gold there-

%)mm and finally pr empﬂ;atmu‘ the gold, sub-
atantmll} as described.

. The process of extracting metals from

ores which consists in erushing the ore, then

[

treating the crushed ore with a solvent solu-
tion cousisting of eighty pounds of sulfurie
acld, forty poundb of saft twenty two and a
half pounds of nitrate of an alkali met al, two
pounds permanganate of an-alkaii met: ,,1, and
tovr hundred pouml of water, with two
pounds of saccharin per ton of ore to be
treated, the ore being treated with the sol-
vent by rotation, then wa shing the ore in the
vat until the hquul passing from the vat is
colorless, then diluting the solvent solution

with wa ter then piecrﬂltatmfr the gold from

thb th‘iuted solution on charcoal, then bum-
ing the charcoal, and then a: uhnfr Hux to the
mmr(*()al ashes and reducing the same to re-
cover the gold, substantial Ia as described.

In witness w hel eof T have hereunto set my

hand m the presence of two subscribing wit-
| nesses. - |

JABEZ TURTON.

Withesses:
CHAS. OVENDALE,
R. OVEXDALE.
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