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SPECIFICATION forming part of Letters Patent No,

617,911, dated January 17, 1899,

Application fileg November 17, 1897, Serial o 658,881,

(No specimens,)
To all whom it may concern:

‘ 'rota,ry'digester in longitudinal'secﬁi()n; Fig,
Be it known that we, ELIAS ANTHON > an end view thereof ; Fig. 4%, a detail seo.
and MARKUS HARTMANN LyNa ‘ '

one of the stuffin g-boxes for the
Anaconda, Dee_r Lodge cou nty,

o
| . ; H1g. 9, an elevation view of a series
> 1nvented certain new ang useful Improve- | of evaporati '

. L _ 505, &8P 55
_ » | V1ew of one of said vats with Pipe-coil therein. |
of which we do declare the following to be a '
full, clear, and exact description. | 1
The invention is directed ‘nore particularly | from which it passes into a siij
Io to the treatment of eopner‘ore ' ]

gh the Screens C into 6o

ing an acid-proof lining of
‘Similar materig]. Digester F'is mounted upon

Supporting-rolls 7 and at 1ts opposite ends

‘carries the stuffing-boxes 7, fitted with lead

lution to electrolysis, Pipes g for entry of air or ste

20 the cOpper and the oxid
- the most part recovered,

izing agent are for

The copper deposit-
1ng on the cathodes, while the oxidizing agent

18 Tegenerated at the insoluble anodes and
In proper state for Touse precipitates from

x 25 the electrolyte. The residue of the metallic
salts, with free sulfuric acid '

0: i'dizing agent, to Wh?eh 75

R 30 oxidizing agent to active condition for reyse,

atter crystallization
_ . S & mother-liquor in |
readinessto be em pPloyed anew at the digester.
- "The method proceeds in cycle—that is, the

35 oxidizing agent and sulforic acid, which effect
the solution of the metallic elements of the

~ Ore at the leaching stage, are both ultimately
recovered at marked saving, to be employed
Over again in digesting fresh bateches of ore.

40 The nature of the invention will appear in
- detail from the deseription following and be

Imore distinetly pointed out by claims at the |
conclusion thereof, '
In the drawings which accompan y, Figure
45 1 is adiagrammatic elevation view of various
sorts of apparatus employed for practice of of
the invention. Fig. 2 is g like view of the
Same in plan; Fig, o, & graphie table of the
chemical changes whicli énsue during prog-

50 ress of the treatment; Fig. 4, a view of the

1 acid used will 8o

manganese oxid will suffice for each one hun-
dred per cent.of ore. Thesulfu

The digester being properly

8 9,leading from go

© copper and part gs
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ter the tailings are washed and the liquor

.generated atb the anodes and separates from

~ The free anulfuric acid left as the ‘“ mother-

2 - 617,911

posed 1n an ordinary calciner to form result-
ant oxids, in which condition the manganeso
stands regenerated and in readiness to be
used again at the digester. The fumes of
sulfuric acid evolved during caleination may
be condensed by water and saved.

Instead of calcining the sulfate erystals de-
rived from evaporatin o-tanks O sald crystals
can be dissolved in water and then treated

hot with slaked lime sufficient to unite with

rily from four to sixteen hours per charge.
At the end it will be found that the digester
contains copper, (perhaps silver,) manganese
and iron sulfates, sulfuric acid, and insolu-
ble tailings. This condition of the charge is
“hdicated by the graphic table at Fig. 3. The
iron sulfate is to be traced in large measure
to the manganese oxl1d, with which the iron
is generally associated. At the close of the
digester treatment the solution is drained ofl
from the tailings and discharges from the ex-
tractor by suitable troughs A into a settling-
tank H. Only one settling-tank is shown,
although any number may be used, it requi-
site to obtain a perfectly-clear solution. Af-

blown in during the treatment. T'he manga-
nate of lime thence resulting can be used as
an oxidizing agent ab the digester. |

Iavine removed the copper ah aiso the
silver, if present, by primary digestion or
leaching in manner already detailed, 1t be-
comes feasible to re-treal the tailings for re-
covery of the gold <hould the ore values jus-
tify. To such end the refuse tailings are to
be restored to the digester. IL.eaching pro-
ceeds anew, hydrochloric in lien of sulfuric

acid being now employed along with the oxi-

L]

added to the main solution the solid residues
find exit through trap-door A’ into the tailing-
flume I. The solution remains in the set-
tling tank or tanks antil it is~ thoroughly
clarified, which must depend in measure upon
the character of the ores taken and the tend-
ency to form slime. W hen sedimentation 18
offected, the clear solution is drawn oft, and | dizing agent—e¢é. g., manganese oxid. The
i silver be present 1t may be run over cop- soluble salts of gold thence derived on re-
per or other metallic filings within a suitable | moval from the digester may be treated with
precipitating-tan]{ I{. The filings serve 1o ferrous sultate or ~etallic zine for precipita-
ihrow down the silver in metallic form, to be tion of the gold, as ell understood. The
subsequently cast into bars, while the cop- chlorids of iron and manganese yeb held in so-
per takes 118 place in solution. Thus pre- | lution would thereupon be evaporated, crys-
pared the Anished bath or solution Serves tallized out,and caleined for regenoration of
as an electrolyte and can at once be ad- | the oxidizing agent in manner aiready de-
mitted from tank K into the refinery-vats M.
Said refinery-vats contain insoluble anodes
either of carbon OT Jead. By action of the
olectric current the copper in solution is de-
posited on the cathodes, as usual, while the
manganese OXid, constituting the oxidizing
agent at the digester, is for the most part re-

paying quantities, these can be leached out as
soluble salts by the digester treatment and be
qltimately recovered ander suitable condl-
tions, although the acid electrolyte already
detailed could only serve at the refinery for
the separation of the copper alone. '

Manifestly the details can be varied ac-
cording to the mechanie’s skill without de-
parture from ‘he essentials of the invention.

Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, 18—

1. The method of leaching metallic ores
which consists 1n digesting the wet pulver-
ijzed ore, under heat and pressure, by means
of a suitable oxidizing agent in presence of a
free acid and thereatter separating the solu-
ble salts from the refuse gangue, substan-
tially as described. -

9 In extracting copper from its oves, tho
method of preparing the electrolyte whicl
consists in digesting the wet, pulverized ore,
under heat and pressure, with manganese
oxid in presence of free sulfuric aecid, sub-
stantially as desecribed.

2  In extracting copper from its ores, the
method of preparing the electrolyte which
consists in injecting hot air into the wet pul-
verized ore while digesting the same with a
suitable oxidizing agent in presence ol & free
acid, substantially as described.

4. In extracting copper from its ores, the

the solution. When the spent electrolyte 18
drawn off from the vats, the regenerated OXi-
dizing agent remains and can be cleaned out
and taken back for reuse at the digester.
The electrolyte solution 18 kept flowing from
vat to vat of the refinery M. Eventually all
of the copper present is deposited from solu-
tion.. Aside from the free acid the spent or
lean electrolyte contains a minor part of the
oxidizing agentand as well the associated iron
‘n form of sulfates. The spent bath is run
:1to a tank or tanks O, where it may be re-
peatedly evaporated and then cooled to crys-

tallize out the salts of iron and manganese.

liquor” remains in proper state for reuse at
the digester. 10 offect evaporation,the tanks
() may be arranged in series, 0ae tier above
another, as seen at Fig. 5. The tanks at one
part of the plant can be out of action to allow
for crystallization and removal, while at an-
other part evaporation proceeds. The tanks
should be lined with lead or like resistance
and, as shown at Fig. 5°, may be heated by
submerged lead-pipe coils o, through which
live steam can Ppass. On removal from the

tanks O the sulfate crystals may be decom- consists in injecting hot air into the wet pul-

the free and combined acids, hot air being
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tailed. Should zinc or nickel be present in 1o

I1

method of preparing the electrolyte which
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verized ore while digesting the same with | omd in presence of free acid e. ¢., sulfm (.

manganese oxid in presence of free sulfuric
acld, subsmntlally as described.

5. In extracting copper from its ores, the
.nethod of preparing the electrolyte which
consists in injeeting hot air into the wet pul-
verized ore while digesting the same with &
suitable oxidizing agent, such as manganese

oxid, in prosence of & free acid e. 7., sulfuric

acid, and separately precipitating the silver

from solution by metallic copper or the like,

preliminary to electrodeposition of the copper
salts, substantially as described.

6. The electrolytic method of extracting
copper ores which consists in digesting the
wet pulverized ore under heat and pressure,
with aid of a suitable oxidizing agent e. g¢.,
manganese oxid, in presence of free acid (e.q.,
sulfuric acid), ehmmaﬂamrr the silver if any
be in solution, by metalhc precipitation, and
then eleetrolyzingﬁwith help of insoluble
anode—the bath thus prepared, to eftect depo-
sition of the copper at the cathode and si-
multaneously to eliminate in regenerated

state, the oxidizing agent {rom the electro- |
lyte solutlon substanmally as described.
7. The method of extracting copper ores.

which consists in digesting the web pulver-
ized ore under heat and pressure by means

of a suitable oxidizing agent ¢. ¢., manganese |

aeld electrolyzing the dissolved sulfates
thence derived to deposit the copper and pre-
cipitate a part of the oxidizing agent in re-
generated state, then evaporatmﬂ' the spent
electrolyte crystallizing out the metallic sul-
fates for subsequent regeneration of the ox-

‘idizing agente. g., by ea,lema,tlon and saving

the mother-hquor 1. €., the concentrated flee
acid, for digesting fresh charges of ore, sub-
stantla,lly as described.

35
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8. The wet process of extracting copper

from its ores having precious metal “ther ein,

which consists in dwestmfr the pulverized ore
under action of heat and an OXIdlZln“‘ agent,
in presence of sulfurie acid, exposing ‘the dis-
solved sulfates to metallic copper for precipi-
tation of the silver, treating the filtrate elec-
trolytically to depos1t the copper, evaporat-
ing the lean electrolyte to concentrate the
free acid,and crystallize the metallic sulfates,
and ﬁnally calcining such crystallized sul-
fates to properly regenerate them as oxidizing
agents for reuse, bubstantmlly as described.

ELIAS ANTHON SMITIL
MARKUS HARTMANN LYNG.

Witnesses:
TIMOTHY O’LEARY,
JuUuLlus A. DYBLIK,
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