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Patented Feb. 22, 1938 
UNITED STATES 

2,109,272. 
PATENT OFFICE 

2,109,22 
SELECTIVE CONVERTNG OF COPPER 

- MATTE 

Leonard Larson and John C. Kinnear, McGill, 
Nev., assignors to Kennecot& Copper Corporate 
tion, New York, N. Y., a corporation of New - 
Yor 

Application May 21, 1935, seriel No. 22,572 
5 Claims. 

The invention aims to provide certain improve 
ments over the known processes of converting 
copper matte Selectively, So as to produce tWO 
products, one comparatively high in gold, silver 
and other impurities, and the other compara 
tively pure copper. An example of a natite pro 
duced by the smelting of raw concentrate in a 
reverberatory furnace has the following con 
position approximately:- 
Copper------------------------- per cent. 34 
Iron ------------------------------do--- 35 
Sulphur--------------------------- do---- 25 
Gold.--------------------- ounces per ton.-- 0.3 
Silver----------------------------- do---- 2.0 

Other impurities may be present in unimportant 
quantities, and the matte may be of any percent 
copper suitable for converting operation. 
In ordinary non-selective converting the molten 

matte is introduced with a quantity of flux into 
a vessel similar to a Bessemer converter and air 
is blown through it. The oxygen in the air blast 
combines first with the iron and its sulphur. 
The sulphur burns to Sulphur dioxide gas which 
escapes through the open mouth of the con 
Verter, While the iron is Oxidized and with the 
silica in the flux forms a slag. Assuming the 
Oxygen in the blast and the Silica in the flux to 
be provided in proper proportions, a first stage 
of the process Will be complete when the nate 
rials in the converter consist of only (1) unde 
composed copper Sulphide or “white metal' and 
(2) Slag. The Slag is skimmed of and the blast, 
restored, without flux because the iron has all 
been eliminated. The sulphur is oxidized by the 
blast, burning as before with considerable evolu 
tion of heat and formation of sulphur dioxide 
gas which passes off. The copper is more re 
Sistant to oxidation and separates in metallic 
form. When all the Sulphur has been oxidized 
out, the molten copper remaining is transferred 
in a ladle to a furnace which holds it molten, 
from which it is cast into pigs of blister copper. 
In Some cases the first batch of white metal 

would yield an inconveniently small lot of copper. 
To get around that difficulty, more matte is added 
to the white metal and the process repeated until 
a sufficiently large batch of white metal is ob 
tained, whereupon the slag is skimmed and the 
blowing of the white metal alone is inaugurated. 

This one final product contains all of the 
original impurities, principally precious metals 
which were incapable of being removed either in 
the slag or with the gases. The final separation 
from the copper is accomplished by an electro 
lytic process after the blister copper pigs have 
been transferred to the refinery. 
In the present selective method the white metal 

is produced in the above described manner, or 
in any other usual or suitabie Way, and is blown 

(C. 75-75) 
in such a way as to obtain two products; one a 
comparatively high gold bearing copper, which 
brings a price increasing with its gold content, 
and the other a blister copper comparatively iow 
in gold content. 
The White metal is blown only partially. The 

blast is turned Off for a substantial time to allow 
all the copper formed to settle out of the molten 
mass. This metal contains practically all of the 
gold in the charge and a large part of the silver 
and other impurities. It is removed, after which 
the remaining White metal is blown and con 
verted into copper which is low in gold or prac 
tically free from gold. 
The process may be varied in detail, three 

examples being described below. 
Example No. 1 is the simplest. The steps, after 

providing the required quantity of white metal 
molten in the converter, are as follows:- 

1. Blow the white metal about 90 minutes (as 
compared with 210 minutes required in the non 
Selective process). During this short blow about 
25 per cent or even less of the total copper 
originally in the white metal is converted into 
metallic copper. For example, the original 
charge of white metal might contain 80 tons of 
copper, in which case the short blow would con 
vert about 20 tons or even less to metallic copper. 
In Order to collect this, the blast is shut off and 
the converter is allowed to stand quietly for 
about an hour, during which the metallic copper 
settles in tha bottom. The principle of the com 
paratively short blow and the long settling period 
Would involve increasing or diminishing the time 
intervals stated if the process is carried with 
a larger quantity of White metal or a smaller 
quantity respectively, the extent of the departure 
from this example being within the skill of 
workers in this art. The white metal is poured 
off as completely as possible into ladies or pots 
for temporary storage; and the settled copper or 
botton, which contains a large part of the gold 
and a smaller fraction of the silver, is trans 
ferred to storage pots and allowed to solidify 
into buttons which are remelted later on in 
ordinary blister copper converting or are other 
Wise utilized. 

2. the molten white metal (minus the high 
gold copper), which was held in temporary stor 
age is poured back into the converter and fin 
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ished to blister copper as in ordinary converting. 
The fraction of the copper so produced is im 
poverished in gold. Portions of the white metal 

temporary storage, which freeze during. its 
termed pot skulls, are remelted later in ordinary 
blister copper converting. 
The partial blowing described does not pro 

duce any substantial quantity of copper oxide, 
nor any substantial accumulation of a bottom of 
completely blown blister copper. It merely pro 
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