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This invention relates to a process of separat 
ing Sphalerite from chalcopyrite in ores contain 
ing both minerals by means of a selective or froth 
flotation process. 
The differential separation of copper and zinc 

from Ores which contain both minerals is a com 
non procedure in Ore dressing. In general the 
process used is a two-step froth flotation process 
in which the first step constitutes a copper float, 
commonly using depressants for zinc minerals, 
such as cyanides. The tailing from the rougher 
float is then activated with copper sulfate and 
the zinc floated in the form of a zinc concen 
trate. In other words, the standard flotation 
process operates by reason of the fact that in 
many ores the copperminerals float more readily 
than the Zinc minerals and can be separated 
from them by a differential flotation procedure. 
Some copper Zinc ores, notably certain ores 

OCCurring in Canada, and the United States, which 
contain copper in the form of chalcopyrite and 
Zinc in the form of sphalerite, have not proved 
to be very amenable to the ordinary differential 
float, the selectivity of the two steps being inade 
quate and there being excessive zinc in the cop 
per concentrate and copper in the zinc concen 
trate. 
According to the present invention I have 

found that under certain very sharply restricted 
conditions it is possible to treat ores containing 

- Copper largely in the form of chalcopyrite and 
zinc in the form of sphalerite by differential flo 
tation process in which the results are exactly 
the reverse of the ordinary procedure. In other 
Words, by the process of the present invention 
it is possible to float sphalerite and leave behind 
chalcopyrite. By means of the present invention 
it is possible to effectively beneficiate copper zinc 
ores which were not readily amenable to the 
ordinary process. 
The first step in the process of the present 

invention, i. e. the zinc float which is, of course, 
the critical step, depends on the use of relatively 
large amounts of copper sulfate, at least about 5 
lbs./ton of ore associated with rigidly restricted 
ranges of lime. When the effective lime is in 
the range between a minimum of about 1% lbs./ 
ton and a maximum of about 3 lbs./ton the 
Sphalerite floats in a zinc concentrate having but 
little copper and the tailing can then be treated 
with additional lime, preferably bringing the 
amount of lime up to 4 lbs./ton or more, and 
a high grade copper concentrate can then be 
floated. 
The water in which the lime and copper sulfate 

are added to the ore during conditioning is in 
portant. I have found that it is necessary for 
best results to condition the ore with a lime first 
and then to add the copper sulfate. If the copper 
sulfate is added first optimum results are not 
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obtained. This may be due to the fact that the 
copper sulfate might react with lime to use up 
a portion of it and decrease the amount available 
for actual conditioning of the ore particles. 
The present invention is not limited to a par 

ticular sulfide promoter combination. However, 
by far the best results are obtained by the use 
of reagents of the dithiophosphate type, pref 
erably dialkyl dithiophosphate, such as sodium 
diethyl dithiophosphate. Other sulfide promoters 
may be used but it is difficult to obtain satis--. 
factory control of the first step under practical 
operating conditions. Therefore, the dithiophos 
phates constitute the preferred reagents. In the 
Second Step, the copper float, any Suitable pro 
moter for chalcopyrite may be used. As the 
pulp already contains dithiophosphate from the 
zinc float, it is convenient, although not neces 
sary, to add further amounts of dithiophosphates 
for the second, or copper float. 

It is an advantage of the present invention 
that operating conditions are not critical except 
that the lime concentration must be rigidly 
maintained within the limits set and generally 
good flotation practice may be employed. In 
line with common flotation practice, it is thus 
desirable although not essential, with all ores, 
to clean both zinc and copper concentrates. As 
is common in flotation operations the optimum 
time of conditioning with the various reagents 
will vary from ore to Ore. It is an advantage of 
the present invention that the conditioning time 
is not critical, and it is only necessary to con 
dition thoroughly for a sufficient time to permit 
the reagents used in conditioning to act on the 
mineral particles to produce the surface altera 
tion thereof on which the present process de 
pends. 
The invention will be described in greater de 

tail in conjunction with the following examples. 
In these examples the sulfide copper was 
chalcopyrite and the sulfide zinc sphalerite. 

Eacaimpire I 
An ore having approximately the following 

analysis: 
Total copper---------------------. 3.39% Cu. 
Non-sulfide copper---------------- 0.1 % 
Total zinc------------------------ 4,9i 9% Zn, 
Non-sulfide zinc-------------------. 0.15 % Zn 
Iron----------------------------- 4.82% . Fe 
Insoluble----------------------------- 66.10 % in SO. 
Specific gravity------------------- 3.29 sp. gr. 

was ground to approximately 50%-325 mesh. It 
was then conditioned in a flotation cell with 
2 lbs./ton of hydrated lime, followed by thorough 
conditioning with 5 lbs./ton copper sulfate. The 
pulp was then subjected to a rougher zinc fioat 
using sodium diethyl dithiophosphate as a pro 
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lime in the two conditioning steps is in excess 
of 3 lbs./ton and subjecting the conditioned tail 
ing to froth flotation in the presence of a dithio 
phosphate sulfide promoter to produce a con 
centrate rich in chalcopyrite and a tailing poor 
in chalcopyrite. 

2. A method according to claim 1 in which the 
dithiophosphate promoter is a dialkyl dithio 
phosphate. 
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