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To all whom it may concern:

Be it known that we, Dr. Wirmeim
Borcazrs, professor, a subject of the Ger-
man Emperor, and resident of 15 Ludwig-
sallee, Aachen, Germany, and Hararp PE-
DERSEN, engineer, a subject of the King of
Norway, and resident of Trondhjem, Nor-
way, have invented certain new and useful
Improvements in the Extraction of Copper
and Nickel, Particularly from Low-Grade
Ores and Products; and we do hereby de-
clare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same.

This invention relates to the process de-
scribed in our prior Letters Patent No.
1,043,291 of November 5th 1912 for the ex-
traction of nickel and copper from ores or by-
products containing the sulfids of these
metals together with iron and copper by a

- combination of smelting, roasting, leaching
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and precipitating operations. It has now
been found that this process can be appre-

5 ciably simplified in its latter stages.

The present improved process is carried
out in the following manner and as dia-
grammatically represented in the accumn-
panying drawing:

The first operations:—

1. Smelting the ore,

2. Roasting to sulfates,

8. Leaching with acidulated water,

4. Utilizing the leaching residue in the
ore smelting operation, remain as described
in the specification of the said prior pat-
ent. The working principle of the main
process, of first extracting the copper and
nickel together from the ore, in a solution,
thus remains as before. The succeeding
stages are, however, varied as follows.

5. From the lye obtained from operation
3, the copper alone is precipitated as sulfid
by means of sulfureted hydrogen; this lat-

ter can be obtained from a portion .of the
crude matte by means of sulfuric acid.

CuSO0,+H,S=CuS--H,80,.

_ 6. The copper sulfid obtained in this way
is filtered, dried and then converted by any

known method into metallic copper or cop-

per vitriol (blue vitriol), for instance by
smelting it with copper oxid

CuS+2Cu0=3Cu+8S0,,
or by oxidizing it L
CuS+40=CuS0,.

7. The nickel sulfate solution is evapo-
rated. and allowed to cool and crystallize,
yielding nickel sulfate and a mother liquor,
which latter may be utilized in the leaching
operation 3 or returned to the roasting op-
eration 2. ,

8. The nickel sulfate obtained from op-
eration 7 is completely dried and. roasted
until it decomposes into nickel oxid, sulfurie
acid, and sulfur trioxid, which two latter
may. be returned to the roasting operation 2.

9. The nickel oxid obtained by the op-
eration 8 is reduced to metallic nickel by
smelting in the known manner, viz., by re-
duction with carbon and carbon monoxid
in crucible-, muffle-, or electric-furnaces:

NiO--C=Ni}CO,
NiO+CO=Ni+CO,.

The simplification of the process will be-
come even clearer on comparing the follow-

‘ing tabulation with the similar summariz-

ing of the main process. By splitting up
the nickel sulfate into protoxid, sulfuric
acid and sulfur trioxid, instead of precipi-
tating it by means of sulfids as in the proc-
ess, described in the prior patent aforessid,
the preparation of the precipitating agent

“(sodium ‘sulfid), the addition -of the lime-
stone flux, and the formation of a waste
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product (gypsum
are, however, evo
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are avolded. Acid gases | crease the yield of sulfuric acid from this

ved, which accelerate the | o

peration if it be desired to treat the waste 5

roasting operation 2, but which, however, in-

gases for the manufacture of sulfuric acid.

Synopsis of the improved process.

Ore
smelted with limestone or
~>leaching residue in the
electric furnace.

Final products.

Slag for making into

congisting of iron oxid
and undecomposed nickel
and copper sulfid.

_)

¥ O 5
Crude matte partly treated with building material.
sulfurie acid.
Sulfureteé' hydrogen.
Roasting to sulfates, ’ -
— leaching,
]
Y y
Leaching residue Solution

containing the greatest
part of the nickel and
copper in the form of F
precipitated with sulfu-
reted hydrogen. <=

(T') Sulfates.

\L .

Solution
containing nickel sulfate,
is eva;iomted and allowed
to cool.

]

Sulfid of c‘gpper
reduced to

[ ->| Copper.

Y
Mother liquor (lye)
containi% NiS0s and
2503

¥
Nickel sulfate
is dried and calcined.

Nickel protozid
is smelted with carbon,

| Nickel.

Having now particularly described and

- ascertained the nature of our said invention
and in what manner the same is to be per-
formed, we declare that what we claim is:—

10
' 1. The process for extracting nickel and

copper from ores and the like containing '

sulfids, which comprises smelting the ore to
a matte, roasting the matte, leaching the
roasted material with acidulated water, pre-
cipitating from the resultant sulfate so-
lution the copper by means of hydro-
gen sulfid, converting the precipitate into
metallic copper, evaporating the residual
nickel sulfate solution, roasting the dried
nickel sulfate to convert the same into nickel
oxid, and finally reducing the same to me-
tallic nickel. ‘

-2. The process of separating copper and
nickel from sulfate solutions of the same,
which comprises precipitating the copper
from said solution with hydrogen sulfid,
separating the copper sulfid and reducing
the same to metallic copper, evaporating
the residual nickel sulfate solution, heat
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ing the residual nickel sulfate to convert
the same into nickel oxid, and reducing said
nickel oxid to metallic nickel.

8. The process for the extraction of nickel
and copper from ores and the like contain- 35
ing sulfids which comprises forming from
the said ores a solution of the sulfates of
nickel and copper, precipitating and sep-
arating the copper as sulfid from the solu-
tion by means of sulfureted hydrogen, evap- 40
orating the nickel sulfate solution, roasting
the resultant nickel sulfate to convert the
same into nickel oxid, and finally smelting’
the nickel oxid to reduce the same to metal-
lic nickel,

In testimony whereof we have affixed our
signatures, in presence of witnesses. S

- Dr. WILHELM BORCHERS.
- HARALD PEDERSEN.

Witnesses: ‘

Kary Boowemany,
KarL WaGENMANN,
JOHN SKREDDER,
JENS JENSEN., .
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