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To all whom it may cancem '
Be it known that’ 1,

mventod new and useful Improvements in - Processea
Electrome tallurgical for Extracting .Copper from Tis

- vember 29, 1905 ) of Whlch the fﬁllewmg Is a spemﬁca-

. {lon. . |
| This mventlon rdates to an electro-metallurglcal

10 i)t(i(:bcas for extra('tmg copper from its ores, Whereby a

~ product. is obtained of greater pullty than that ob-
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tained by amlag(}us processes now in use, while. the
- working is more economical both i In-cost of electricity |

and in cost of reagents. |
The invention also 111(:111(103 ‘certain 1mpr0vements

in the construction of olectwlytlc vats wherein the

process is to Dbe conducted.

The process HH]’]I‘JI‘H(‘&. the fullomnﬂ' successwe op-
erations;— | |

Ir cpmatmn qf (m ammoniacal salﬂtwn of the copper. |

contained in the.ore.—For this purpose. the ore, previ-

ously rotated or not, ac,cordmﬂ to 1ls nature, is leached

 with a solution of amnionia preferably mlxul with an
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. lowing 11101110{15

“ammoniacal salt to muc&se the solubility of the cop- -
per; a solution of ammmuum sulfate or sulfite *h pres-
- ence of free ammonia is particularly suitable.

The
leac hing dissolves all the copper from the ore, and, in

most L&B(‘b, the copper only, whicl | 18 (‘-‘spomal]y advan-

tageous, since when the solution is LlLLth]}’a’Ld pmf,

copper 1s deposited and the pathb arc not dirtied as in

the I)]O( csses al present.in use. - The ammoniacal
solution of copper thus obtained | may be electrolyzed

the purposc to whic h' the metal is to be put. Or the
solution may be first treated by cither of the two fol-
The ammonia wherewith the ore was

~ treated may be vecovered by evapoiation and again

Cas
- the copper precipitated by cvaporating ‘the original |

solution, may be converted into cuprous salts, a pro-

B ceeding particularly applic able when sulfite ores are un-
- der treatment; the reduction may be effected by pass-
ing a current of* sulfur dioxid into the ammomacal

~ used in a subsequent lixiviation of ‘the ore.
40.

~ lated as oxid and may be again dissolved, for instance.
. 1n an acid'such as sulfuric acid orin- %mmonla thereis |

the (demauml of the-ammonia the copper-is precipi-

thus oblained a solution which contains only copper:
"The cupric salts contained in the ammoniacal solu-
tion obtained by leaching the ores or by re-dissolving

- solution, wherchy cuprous sulfite, or. cuproso- cupl 1c
- -sulfite, 01* a double sulfite of copp{.,r and -ammonia is

55

| fmmed these salis bemg able to co-exist in the solution

treated wrth sulfur dioxid, in proportions varying ac-

cording to the dumtlon of tlre tmatment The solu— |

L GCIEN JUM&U a citizen. of'l
Trance, residing at Paus ‘in the said Rel Jblic, have

| sake, to liberate the ammonia.
~directly if the qualims of copper {_llwtm]}mauy do.

posited {rom an ammoniacal solution: are suitable for .

" During

electrodes may or may not move.
phragm, it may consist of a porous material, not liable
to be attacked by the clectrolyte, and 1mpregnated
~with gelatlmus silica such as asbestos used.” for ex-

! tinn thus treated may be electr{}lyzed in 2 neutral
acid or basic condition. - ' |

The reductlon of the cupric galts to cuprous salts -

effects an 1mp01tant economy in electrwlty, for

60
per from a cupric salt, it deposits 2.372 grams from a

whereas 1 ampere-hour deposits 1.186 grams of cop-

cuprous salt under hke conditions. -

The sulfur dioxid necessary for the reduction need
cost nothing when sulfid ores arp being dealt with, as
it is produced by the preliminary roasting of the ore;

in other cases the cost of the sulfur dioxid is largely_

compeus&ted by the economy in electricity.

‘When the ammoma.cal solution contdmmg the cop-
‘per of the ore has been treated in the manner de-

scribed, it is electrolyzed This operation in actual

practice is distingunished by being conducted in pres-
‘ence of a depolarizing agent whereby the potential at
the anode is kept sufficiently low to avoid liberation =
~of oxygen or the formation of peroxid of lead when the
_anode is of lead. . This depolarizer is the ammoniacal
'cuprous solution itself, when the aforesaid reductwn

with sulfur dioxid haﬁ been carried out, -or it may be

E:) solutmn of ammamum sulfite which is basic, neutral

or acid. It is obvious that oxygen will not be liber-

ated at the anode so long as the sulfites in the solution
are not oxidized. The 111vent10n theu,fore secures
an clectrolysis with a minimum cost for ele::'tuclty |

and with production of pure copper at Lhe cathode.
After the. olectrolyﬁls the ammonia’ is recovered

from the solution now free from copper, by mixing it

with an alkaline earth, preferably linie for cheapness’

lime, Inagnesia Or baryta generally as carbonate, so

-that the ore 1tself whefher roasted or not, may be sub-
stituted for lime in recovering the ammonia.

For the process’ which has now been descnbed

there is used an electrolytic vat which may or may not

have a dua,phragm and wherein the liquid and the

ample, in*the form of blue asbestos cloth Whlch has

been- 1mpregnated with - gelatinous. silica by immer-
- sion in a mixture of sulfuric acid and silicate of soda;

such a diaphragm is very effective and has a low resist-
ance to the passage of the eleetric current.

It may be remarked
‘that, in most cases; the small cost involved in this =~

treatment with llme may be eliminated; for the ma-
_'I]O.t'lty of copper ores contain a’ certain proportion of
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The cathode is, of course, a thin sheet. a plate a.
cylinder or the like, of copper or of any other metal or
-suitable conductmrr material: - the anode is 2 meta]
capable of resmtmg the - eloctlolyte such as lead or
| carbon, preferahly in a gmplutlc condltwn

110




10 solution,

2.

Having thus fully described my IHVLIItl{}Il what I

claim as new and desire to secure by Letters Patent 15

1. The® herein described process for extracting copper
from its ores, wlhich consists in dissolving the copper

b of the ore in an ammonigeal solution by leaching said ore
with a solution of ammonia mixed with an ammoniacal

~8alt, reducing to cuprous salts,
said ammoniacal solution,

the cupiic salts in the
by passing a current of sulfur
. droxid into said solution, and electrolyzing the reduged
satd reduced solution aeting meanwhile as a
depolarizer at the anode, substantially as described.

2. The herein descr ihed process for extracling copper
from its ores, which ({Hlbl‘al'--. Ip-dissolving the copper of
the ore-in '‘an aminoniacal solution by leaching said ore

15 w1th a solution of .-.uumunm mixed with an ammoniacal

salt, reducing to cuprous salts, the cupric salts in the said
~ammoniacal solution, by passine a current of sulfur di-

oxid into. sald. solution, electrolvzing said reduced solution
which acts as a depolarizor at the anode, and rocovering

2(0 the ammonia contained in the solution after the electroly-

sis by treating such solution with an alkaline-earth, sub-
stantially as described.

3. The herein described process for extraciing copper
from its sulfid. ores, which consisxts in roasting said ores

25 to drive off sulfur dioxid and reduce thie ores to an oxid,

Ct}llectm“ the f-,qum dioxid evolved, h;m{,hm;.*, said oxid

tion after electrolysis by

867,046

with an ammoniaecal solution consisiing of .a sohition of
ammonia mixed with an ammoninenl salt, passinge saidl
collected sulfur dioxid through said ammonineal solution
for reducing the cupric salts to cuprous salts, electrolyy-
Ing saild reduced solution which acts as g depolavizer at
the anode, and recovering the ammonia contained in the
solution after electrolyvsig by treating sald solution with

' ’rln, itydrate of an alkaline eartlt moetal.

The herein described process for extracting copper
fmm its sulfid ores, which consists in roasting said ores
to.drive off hll]f!ll dtoxid and reduce the ores to an OXid,
colleeting the sulfar dioxid evolved, leaching suid oxid
with an ammoniacal solution consisting of a solution of
ammonia mixed wilh an ammoniun silfite, ]}.wain" said
colleeted sulfur dioxid through said ammoniinceal solution
for reducing the cuprie salts to ciprous salts, electrolyzinge
sald reduced solution which aels as a depolarvizer at the
anode, and recovering the ammonin contained in 1the solu-
treating said =olution with milk
of lime. = |

In witness whereof 1 have hereunto sef my
the presence of {wo witnessoes,

hand in

LUCIKN JUMATLL

Witnessoes -
JULES IPAYOLLET,
JUGREND 'lotoN
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