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My invention relates to an improved method 
of precipitating metals and is particularly adapt 
ed for precipitating copper dissolved in the liquid 
of finely divided ore pulps. 
In the recovery of copper from ores containing 

both sulfide and acid soluble copper minerals, it 
has been proposed to dissolve the acid soluble 
copper and then precipitate the copper in metallic 
form in the presence of the finely divided solid 

10 material of the ore. The pulp containing the sul 
fide copper, the metallic copper and the gangue 
is then subjected to flotation to separate the sul 
fide copper and the metallic copper from the 
gangue. According to another form of process, 

5 the sulfide copper is first floated off. The acid 
soluble copper remaining in the sulfide flotation 
tailings is then dissolved and then precipitated 
in the form of finely divided cement copper 
amenable to flotation. This copper is then floated 

20 off from the tailings in another flotation opera 
tion. Problems have arisen in adapting such 
processes to commercial use, mainly because of 
difficulties in precipitating the metallic copper 
efficiently and in a form amenable to flotation. 
My method is designed to overcome the diffi 

culties hitherto experienced in this precipitation 
Step. 
This method consists in continuously feeding 

a finely divided ore pulp containing copper in 
30 Solution, together with iron in suitable form, to 

a rotating drum. The rate of feed of the iron 
to the drum is so controlled with relation to the 
amount of pulp fed to the drum that substan 
tially all of the copper is precipitated and sub 

35 stantially none of the iron is carried out of the 
drum with the pulp. While iron in a suitable form 
and state of subdivision may be obtained from 
various sources, I prefer to use a specially pre 
pared iron made from old tin cans or new tin 

40 plate clippings and punchings. This material is 
prepared in a shredding machine and known as 
“shredded iron'. It will pass through a 1% inch 
round opening and as it only weighs about 50 
lbs. per cubic foot in comparison with 45C lbs. for 

45 solid iron it offers a very large surface of contact 
with the solution in the drum. The use of this 
lightweight precipitating material has the further 
advantage of permitting the use of a light Weight 
drum. 
The accompanying drawing shows in diagram 

matic form the arrangement of a form of precipi 
tation drum that has been found to be particu 
larly suitable in practicing this invention. 

55. In the drawing: 

50 

1934, Serial No. 39,098 
(C1, 75-109) 

Fig. 1 is a longitudinal sectional side elevation 
of the drum. 

Fig. 2 is a section taken on line. 2-2 of Fig. 1. 
Fig. 3 is a detail of the sand-proof glands. 
Referring to the drawing, the drum O is of 

Wood stave construction. The drum is provided 
with riding rings 2 which rest on the rollers 4 
and is driven through the driving gear 6 by any 
Suitable means. Around the periphery and 
lengthwise of the drum are located rubber covered 
lifters f8, which not only have the effect of raising 
the iron charge and intermingling it with the 
pulp, but also largely prevent the charge from 
Slipping and rubbing against and abrading the 
inside of the drum. In order further to protect 
the W0Oden staves and the end walls against 
abrasion, I find it advantageous to line the entire 
interior of the drum with rubber as shown at 9. 
At the inlet end of the drum is the feed pipe 20 
extending upward to the hopper 22 positioned 
well above the drum. At the outlet end of the 
drum is the discharge pipe 24 which is provided 
With a curved extension 26 extending into the 
interior of the drum. The elevation of the outlet 
orifice 30 of the extension 26 may be varied by 
rotating the discharge pipe 24 in its support 28, 
thus permitting the liquid to be carried at any 
desired level within the range permitted by the 
adjustability of the rotatable discharge exten 
sion 26. In order to prevent the abrasive pulp 
from contacting with the friction surfaces, both 
ends of the drum are equipped with sand-proof 
glands 32 as shown in Fig. 3. The orifices in the 
drum ends 34 are provided with rubber rings 36 
Which contact in movable relation with metal 
rings 38 attached to the feed and discharge pipes 
20 and 24. Water enters the gland 32 through 
the pipe 40 at sufficient pressure to permit of a 
Small outflow of water against the pulp in the 
drum. 

In operation the pulp containing the copper 
in solution and the shredded iron are fed together 
into the hopper 22. The rate of feed is so regul 
lated that the iron load in the drum is kept below 
the point where it will obstruct the inflowing pulp 
and iron at the feed end of the drum. For ex 
ample, when aiming to obtain high capacity, the 
iron load may be" held constant at about half full 
as indicated in Fig. 2 at 42. The pulp level is 
usually held at a point well above the top of 
the iron, charge and at or adjacent the level of 
the discharge orifice as at 44 and may be regul 
lated by changing the height of the discharge 
orifice 30. The regulation of the rate of feed 
of the iron and the height of the pulp in the 
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2 
drum permits the use of substantially the entire 
volume of the drum and, consequently, insures 
sufficient time for complete precipitation of the 
copper from its Solution. As illustrated in Figure 

5 2 of the drawing, the discharge orifice 30 is dis 
posed at the pulp level on the side of the pipe 
extension 26 farthest from the iron load. This 
arrangement aids in preventing iron from pass 
ing Out of the drum. 

10 While the capacity of the drum is increased 
by operating with the pulp level in a high posi 
tion, it will be understood that because of other 
considerations it may be desirable to operate 
with a lower pulp level. Any desired regulation 

5 of the level of the pulp is made possible by reason 
of the adjustability of the discharge pipe forming 
a feature of my precipitation drum. 

. Due to the rotation of the precipitation drum 
and the form of the iron used, the copper is rubbed 
or abraded off the surface of the iron as soon as 
it is deposited, thus presenting surfaces of iron 
of relatively extended area for further deposi 
tion of the copper and also producing a minutely 
divided copper which is amenable to flotation. 
Another feature that makes for rapid precipita 
tion of the copper is the fact that the amount of 
iron present in the drum is very much larger than 
the amount of copper present in the drum at the 
Same time. In other words, the copper in solu 
tion is exposed to many times its weight of iron. 
This helps to Speed up precipitation. In an 
actual operation the load of iron has approxi 
mated about 70 times by weight the amount of 
copper present in the drum either as cement 
copper or as dissolved copper. 

In carrying on the precipitating operation as 
hereinbefore described, I have found that in addi 
tion to producing finely divided cement copper 
amenable to flotation, from 5-6% of the copper 

40 in Solution, is deposited in the precipitating drum 
by what appears to be crystal growth in the form 
of copper pellets. These pellets average about 4 
inch in diameter and are easily recovered by dis 
continuing the addition of iron to the drum for 

45 Several hours to reduce the iron load in the drum 
and then dumping the entire contents of the 
drum through a manhole not shown. At intervals 
of three or four days this material should be 
discharged. The copper pellets may be separated 

50 from the residual shredded iron by magnetic 
Separation. 

It will be understood that the method may be 
applied equally as well in precipitating copper 
from clear solutions as from ore pulp. Most 

55 cement copper produced up until the present time 
has been precipitated from clear solutions on the 
surfaces of stationary iron in launders. The pre 
cipitated copper must be removed periodically 
from this iron in order to expose new iron Sur 

60 faces, as otherwise the precipitation of copper 
would cease, and at best the process is very slow 
and the removal of the copper cumbersome and 
expensive. By comparison, by the use of my 
method very rapid precipitation is effected because 

65 fresh surfaces of iron are being continuously ex 
posed to the solution. It also makes the recovery 
of this copper a simple matter as it floats out of 
the drum with the solution and may be recovered 
by settling or filtration. 

It will be understood that various changes may 
be made in the details of the construction of the 
apparatus employed and that various of the pro 
cedural details may be modified without depart 
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2,088,081 
ing from the invention which is not to be deemed 
as limited except as indicated by the appended 
claim.S. 

claim: 
1. The method of precipitating copper from 

its solution in the liquid of an ore pulp which 
comprises continuously passing said ore pulp to 
gether with shredded iron through a rotating 
drum, and maintaining the liquid level in said 
drum above the Center of the drum, and so con 
trolling the rate of feed of the shredded iron in 
relation to the rate of feed of the pulp that the 
amount of iron is held at substantially constant 
volume within the drum. 

2. The method of precipitating copper from 
its solution in the liquid of an ore pulp which 
Comprises establishing a body of said pulp in a 
rotating drum to a height well above the center 
line of Said drum, continuously passing ore pulp 
together with shredded iron to said drum be 
neath the liquid level therein, continuously with 
drawing treated pulp admixed with the precipi 
tated copper from said drum at a point remote 
from the point of introduction of iron and at. Or 
adjacent the liquid level in said drum, so con 
trolling the rate of feed of the finely divided 
iron in relation to the rate of feed of the pulp 
that the iron is consumed during its residence 
within the drum and so controlling the rate of 
feed of the pulp that substantially all of the solu 
ble copper is precipitated from its solution before 
exiting from Said drum. 

3. The method of recovering copper from cop 
per-bearing solutions which comprises continu 
ously passing a copper-bearing solution through 
a rotating drum and contacting it therein with 
shredded iron, maintaining the liquid level in said 
drum well above the center of the drum, feeding 
shredded iron to said zone at a rate sufficient to 
maintain a charge of iron therein of substantially 
constant volume and relatively large as Compared 
with the amount of copper present in the drum, 
agitating the solution and the iron precipitant in 
said drum, continuously withdrawing the result 
ing cement copper from said Zone in suspension 
in the spent solution, and preventing discharge 
of iron from said zone with said spent solution by 
withdrawing said solution from said Zone through 
an opening disposed at a point removed from the 
charge of iron in said zone and adjacent the level 
of the solution therein. 

4. The method of precipitating copper from 
its solution in the liquid of an ore pulp which 
comprises continuously passing ore pulp through 
a rotating drum and contacting it therein with 
shredded iron, maintaining the liquid level in 
said drum Well above the center of the drum, 
feeding shredded iron to said drum to establish 
and maintain a charge of iron therein of sub 
stantially constant volume and relatively large as 
compared with the amount of copper present in 
the drum, continuously withdrawing treated pulp 
admixed with the precipitated copper from said 
drum at a point adjacent the liquid level therein, 
and so controlling the rate of feed of the shredded 
iron in relation to the rate of feed of the pulp 
that the iron is consumed during its residence 
within the drum and so controlling the rate of 
feed of the pulp that substantially all of the solu 
ble copper is precipitated from its solution before 
exiting from said drum. 

FRANCIS. W. MACLENNAN. 
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