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To all whom tt may concern:

Be it known that I, GEORGE W. REESE, of
Kittanning, in the county of Armstrong and
State of Pennsylvania, have invented certain
- new and useful Improvements in Copper-
Smelting; and I dohereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it pertains to make
and use it, reference being had to the accom-
panying dl&WlHD‘S Whleh form part of this
specification.

My invention relates to 1mp10vements in
copper-smelting whereby a greater proportion
of the copper contained in the ore is obtained
than by the processes heretofore practiced,
and consequently a smaller proportion of COP-
peris contained in the ‘‘ waste” sl&g, which is
,thl own away.

By the use of the ordinary coppel smelting
process, in which the molten ore is run fmm
the furnace into a forehearth, thence into set-
tling-pots, and thence into a slag-pot, which
is thrown upon the ‘““dump,” I f ind that by
the exercise of ordinary skill and care the
‘waste slag contains approximately from 0.70
per cent. to one per cent. copper. IKor in-
stance, taking an ore containing three per
cent. copper, 1t 1s found that the waste slag

when the process is completed contains from

0.70 per cent. to one per cent. copper, show-
ing a waste of about one-third. Heretofore
this waste slag, containing from 0.70 per cent.
to one per cent. copper, has beenthrownaway,
there being no practical means of saving it.
I have discovered that the addition of man-
ganese to this waste slag when in a molten

state causes a separation and precipitation of

the copper contained therein to the bottom of
the container and that a great saving of the
one-third waste is accomplished.

By the well-known process above mentioned
of smelting copper the slagin the slag-pot con-
tains from 0.70 per cent. to one per cent. cop-
per, so homogeneously mixed therewith that
1t has her etofore been thrown away as waste;
and 1t is the object of my present: invention
to prevent this waste in a simple and cheap
manner.

My invention may be practiced in several
ways—that 18 to say, the manganese may be
added at any step throughout a smeltmn' proc-

. copper ore.
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| ess to cause a separation and precipitation of

the copper in sufficiently large quantities to

make the invention highly advantageousin a

commercial sense, and hence the scope and
spirit of my invention will not be departed
from by any variation of the time and manner
of application of the manganese to the molten
After the manganese is added
1n the slag-pot it 18 found that the copper has
concentrated or collected at the bottom there-
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of, and the top is removed, saving that part of

the lower portion which contains a sufficient

percentage of copper to justify resmelting,

which may be accomplished by pouring off
the top while in a molten state, or preferably
the whole mass permitied to cool and after
removal from the pot that portion of the bot-

tom of the mass to be saved isremoved in any

convenient and desirable manner. After the
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manganese is added to the slagin the slag-pot

itis preferably allowed to boil for a short time,

and I find that the bottom of thismasscontains
about 8.80 per cent. copper and the top only
about 0.35 per cent., which enables me to ob-
tain a large gain over the previously well-
known methods and to justify the resmelting
of the lower portion with great commer 01&1
gain.

In those methods which do not use a slag-
pot the usual resultant product may be saved
inanydesired mannerand subjected to the ap-
plication of the manganese while in a molten

state without depa,rtmn' from the spirit and

scope of my invention.

I do not limit myself to any par tlcular pro-
portionate percentage of manganese; but it
may vary from one-half of one per eent. upun-
til the manganese used will equal the amount

of copper saved; but I preferably use about

one per cent. of manganese.
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I am unable to state at this time the chem-

ical reactions which take place in the practice
of my process.

If desired, the manganese can be added di-
rectly at the furnace by addingittothe molten
copper ore, or 1t may be added with the ore
before it is fed to the furnace, and thus made
to operate upon the whole mass contained
within the furnace, the result being that a
much smaller percentage of copper is found
in the waste slag, or the manganese can be
added at any desired step in a smeltm g proc-
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ess, it serving, in combination with the molten |

copper ore, to cause aseparation and precipi-

tation of -the copper in greatly - increased
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percentage over the usual copper-smelting

process.
The copper in the ore. treated is found, so

far as I am able to determine, as a cha,leopy- '-

rite or double sulfid of copper and iron; but

my invention is adapted for use in connection

with all other kinds of copper ores which are

smelted into matte and where part of the cop-
~ per 18 lost in the slag.

-1 have not thus far
specified any particular species of manganese,
for it is found that about the same results are

obtained by the use of metallic oroxid of man-

ganese of any form.

I am aware that 1t is old and common to
use manganese in the manufacture of iron and
steel; but when combined with these metals

it serves to desulfurize and carbonize the
metal, and that it has also been added with

these metals in a sufficient quantity to form a

constituent part.of the final product or metal.

My invention differs from these previous uses
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of manganese in connection with molten iron

and steel in that in connection. with iron and
steel 1t removes the sulfur and serves to car-
bonize it, while in connection with molten

copper ore or slag containing copper it.causes
a separation and precipitation of the copper |

in a greatly-increased percenta,ge as before
stated.

- Copper frequently contains either oxid of

copper, arsenic, antimony, or tin, separately
or combined, and I am aware that oxid of

- manganese has been added to copper while it
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is in a molten state for the purpose of puri-

fyingitof these objectionable elements. This

is very different from my invention, which
makes use of manganese in connection with

copper “‘ore,” whereby the copper vield from

the ore is greatlyincreased, as fullyexplained
herein. |
My invention does not contemplate the use

of any particular proportion of the manganese
to a given quantity of ore nor to the quality
of the manganese, as each of these may be
varied without departing from the scope and
spirit of my invention, the result varying ac-
cording to the condlbwns

Thus far I have used manganese ore, usu-
ally known as ‘‘oxid of manganese,” more or
less pure, and find the results to be about
as herein stated. That portion of the waste
slag which is saved may be again resmelted
by passing it through the same furnace, but
preferably in some cases by passing it through
a different furnace, for the reason that that
portion which 1s saved contains a greater per-
centage of copper than the ore which is being
first treated. However, the resmelting of the
saved portion of the waste slag may be ac-
complished in any desired manner without
effecting -or departm from the scope of my
-1nvent10n |

Having thus deseribed my invention, what
1 claim, and desire to secure by Lettelb Pat-
ent, 18—

1. In a copper-smelting process, first sepa-
rating part of the eopper from the ore while
the ore is in a molten state, and then subject-
ing the resultant slag to the application or
&ddwmn thereto of manganese, for the pur-
pose described.

2. A copper-smelting process conmstmcr in

| first separating part of the copper from the

ore while in a molten state, subjecting the re-
sultantslag to the a.ddition_ of manganese and
then removing the bottom portion of the slag
and SUbJthlllﬂ‘ 1t to a second smelting proc-
ess, substantially as deseribed.

In testimony whereof I affix my signature
in presence of two witnesses.

GEO. W. REESE.

Witnesses: |
A. S. PATTISON,
HERBERT K. PECK.
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