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Ron Murarka July 20, 1983

From  g5ibyl Frei

subject = Copper Pre-float Testing: Locked Cycle Tests on 2BCD and
" 2EF CUres. -

- CONCLUSTIONS:

1. A final copper concentrate grade of 10% was obtained for both
2BCD and Z2EF ore best locked cycle tests. '

2. Only 37% to 45% copper recovery was obtained in these locked
cycle tests. ’ :

3. In the best 2BCD and 2EF locked cycle tests, 15% or less lead
was recovered, 10% or less silver was recovered and less than
% of the iron was recovered into the copper concentrate.

4. Stability was not achieved in these locked cycle tests even
though 6 cycles were performed.

" RECOMMENDATTIONS :

1. A copper concentrate not be produced by pre-flotation.

2. Method development for rougher and cleaner tests be linked to
any examination of locked cycle test methods for copper flotation.

" DISCUSSION:

The locked cycle tests were performed for a copper pre-flotation
circuit only. All grinds were done using 1 kg/tonne NaZSO but no
NaCN. MIBC frother was used as necessary during the roughér and
cleaning stages. A summary of the test conditions is presented in
Table 1. '

Stability was not achieved in these locked cycle tests even
~though 6 cycles were performed. In 2BCD test F-1, the last two
cycles were close to stable which was the only test that showed
STgns of reaching stability. In contrast, the 2EF test C-1 had an

Initial copper grade of 19.6% which dropped steadily throughout

[

the cycles to a 9.6 % Cu grade in the final cycle.
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DISCUSSION(cont'd):

During the Z2EF locked cycle test, it was noted that a large amount
of sample was being recirculated from cycle to cycle. A calculation
of circulating loads for this test (see table 2) shows a very large
amount of sample mass being recirculated in the fourth cleaning
stage particularly. The amount of copper metal being recirculated
increased steadily from the first through the fourth cleaning stages
which is opposite to the trend observed from the ore type lead and
zinc locked cycle tests performed in January and February, 1983.

Sibyl Frei1i
Senior Metallurgical Technician
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TABLE 11: Circulating Loads in the 2EF Copper Locked Cycle Test
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Cyprus Anvil Mining Corporation Interoffice Correspondence

™ Ron Murarka P July 20, 1983

From  giByl Frei

Subject - -copper Pre-flotation Testing : 2BCD Collector/Promoter Tests.

" CONCLUSIONS:

1. Potassium amyl xanthate (PAX) is a very strong, non-selective
collector. For copper flotation, lower dosages of PAX are
required (12 gm/tonne PAX addition produced the best results of
these tests).

Zz. The addition of promoter as well as collector to the grind and
to all rougher and scavanger stages provided for the best met-
allurgical performance in these tests.

5. Of the promoters tested in conjuction with PAX, SPELD 3730
was the best for copper flotation (see table 1) with SPELD
N-30 and SPELD 3459 also showing significantly better met-
allurgy at low PAX addition than the bulk of these tests.

" RECOMMENDATIONS :

1. A weaker collector than PAX be tried in copper pre-flotation.

2. These and other promoters be used in conjuction with weaker
collectors in further Cu pre-flotation testwork.

- DISCUSSTON

A series of Cu pre-float rougher tests were performed using

PAX and various RESINEX Corporation promoters. For each test,
1 kg. of 2BCD ore was used as chafge to the rod mill and ground
to a P 0 of approximately 50 microns using 1 kg/tonne Na SO3
(with ﬁa CO; as the pH modifier). After raising the pH to

9.5 with"NA5CO,, one 2 minute rougher concentrate was collected
and then two l-minute scavenger concentrates were collected.
M1BC frother was used as necessary.

The first tests (G-1 and G-Z) established the necessary level
of PAX addition to the grind and the start of the roughing
stage only.

Next a series of tests (G-3 through G-9) were attempted with
each of the promoters (separately) added in a 1:1 ratio to
PAX with 50.% of the promoter being added at the start of the
roughing stage and 25% being added before each of the 2
scavengers.

CYPRUS
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DISCUSSTON (cont'd):

Another series of tests (G-10 through G-16) were tried where

only 30%

was added.

of the PAX used in each stage of the preceeding tests

As well, the addition points for the promoters were
changed to 50% added to the grind, 25% at the start of roughing
and 25% prior to collection of the first scavenger concentrate
(with dosages the same in the previous test series).

Finally, the threé most promising tests of the G-10 to G-16
series were repeated with the same dosages of PAX and promoter
added to the grind but no collector or promoter added to the
rougher or scavanger stages (see tests G-17, G-18 and G-19).

As PAX is a very Strong collector, throughout these tests

quite a bit of Pb was recovered into the "copper concentrate"
S0, was added

even though in grinding no NaCN was used and Na

in an attempt to depress Pb.and float Cu.

3

On the following pages, the final results and metallurgical
balances for the collector/promoter testwork has been
summarized. ‘

Table 2 .summarizes the promoters that were tested in this
series of copper pre-float testing.

L ——

Sibyl Freil
Senior Metallurgical Technician

TABLE 1: Results from the Three Most Promising Tests

ROUGHER ConNceNTRATE METALLLLREY

PAX Addiren| PROMOTER Fridiken
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" TABLE 2: PROMOTERS TESTED
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Cyprus Anvil Mining Corporation Interoffice Correspondence

To Date
Ron Murarka July 20, 1983

From

Sibyl Frei

" CONCLUSIONS:

1. 1In the large scale 2BCD and 2EF Cu tests performed to date,
we have been unable to duplicate the results we have obtained
on the small scale (see table 1), with concentrate welghts
produced on the small scale being relatively small.

2. In duplicate 2BCD large scale tests the repeatability of the-
results is poor (see also table 1).

" RECOMMENDATTIONS :

1. Once an optimum reagent scheme is determined on a small scale,
methods development for large scale testing must be undertaken.

" RESULTS:

The final results and metallurgical balances as determined for
the large scale tests are summarized in table 2.

Sibyl Frei
Senior Metallurgical Technician
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-

Svze

ROUGHER CONCENSTRATE METALLUREY
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To

Cyprus Anvil Mining Corporation Interoffice Correspondence

Date
Ron Murarka ‘ July 20, 1983

From  S3iByl Erei

Subject * Copper Pre-float Testing: Z-11 and Na,SOz addition level

" Tests.

" CONCLUSTIONS:

1.

ARPRINTING 9-1016-75

The highest Cu rougher grades obtained for 2EF and 2H ores were
in tests with 1 kg/tonne NaTSO3 and 30 gm/tonne Z-11 in the
grind as well as 30 gm/tonné Z°11 added to the start of the
roughing stage (30/30 gm/tonne Z-11 additions) (at 4.4% and 8.0%
Cu respectively) whereas the low pH test produced the best Cu
grade for 2BCD ore at 5.0%. :

For ZEF and Z2H ores, tests using 1 kg/tonne Na,SO,and high
(150/75 gm/tonne) Z-11 additions produced the %es% Cu rougher
Tecoveries (at 77.4% and 78.0 % respectively) whereas the best
Cu rougher recovery for 2BCD (at 78.7%) was with 1 kg/tonne
Na,S0; and 100/50 gm/tonne Z-11 additions.

For all three ore types tested, the best Cu first cleaner
grades were obtained in the tests with 1 kg/tonne NaZSO and
50 gm/tonne Z-11 added to the grind, 15 gm/tonne Z-11 added

at the start of roughing and 5 gm/tonne Z-11 added in the first
cleaning stage (50/15/5 gm/tonne). For 2BCD ore this grade was
9.5% Cu, for 2EF ore the grade obtained was 14.7% Cu and for

2H the grade was 18.8% Cu.

The best first cleaner recovery was obtained with a different
set of test conditions for each ore type. A 51.0% Cu recovery
was achieved for 2BCD ore at 2 kg/tonne Na SO3 and 50/15/5 gm/
tonne Z-11 additions. For 2EF ore, 69.4% Eu Tecovery was
obtained with 1 kg/tonne NaZSO and 50/30/20 gm/tonne Z-11
additions. A 1 kg/tonne Na,S0% and 100/50/30 gm/tonne Z-11
addftion test produced the Best 2H ore Cu recovery at 67.9%.

W N

For both 2BCD and 2EF ores, -the low pH test produced a reason-
able rougher grade at 5.0% and 4.7% Cu respectively whereas
the 2H ore grade obtained was less than 1% Cu.

The affect of Na,S0, addition changes was not at all consistent
In these ore typé t&sts. At low Z-11 additions in 2BCD ore
testing, increasing Na,S0, addition decreased Cu grade while
Improving Cu recovery fthefeas the opposite trend was observed
at high Z-11 additions to 2BCD ore. For 2EF ore, increasing
the Na,S0, addition improved Cu grade and recovery at all Z-11
additions levels. '
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Conclusions cont'd:

The tests performed on ZH ore at low Z-11 additions showed over-
all improved Cu circuit performance as NaZSO addition increased
whereas the high Z-11 addition tests showéd éu circuit per-
formance dropping as NaZSO3 addition increased.

7. Above a maximum of 50 to 70 gm/tonne Z-11 added to the grind
specificdlly, Cu grade dropped for all ore types.

8. The bulk of these tests were performed without NaCN in the
grind as testwork with 2BCD and 2EF ores showed improvement
over tests with 10 gm/tonne NaCN in the grind either through
improved Cu grades/recoveries or through decreased Pb and Ag
recoveries in the Cu circuit. '

9. The majority of the 2BCD tests were run at a 15 minute primary

grind whereas one test run at a 20 minute primary grind showed
slightly negative effects on the Cu circuit.

- RECOMMENDATIONS :

1. Should more testwork on reagent usage in Cu pre-float circuits
be attempted, improvements in the testing method must first be
examined as repeatability was very poor in the duplicate
(2BCD) tests.

- DISCUSSTION:

These tests were all performed with one kilogram of ore as charge
te the rod mill. The primary grind time employed was sufficient
to obtain a P of approximately 50 microns. A rougher con-
centrate was collected at pH=9.5 for 3 minutes using M1BC

frother as necessary. In some tests, the concentrate was cleaned
through one two-minute cleaning stage without regrinding, again
using M1BC frother as necessary. This procedure was arbit-
rarily used and should further reagent testwork be performed, some
method  development should be done prior to the additional reagent
testwork. : :

The first pre-float Cu reagent testwork was done on 2BCD ore.
Following these tests, 2EF and then 2H ores were tested with
the same reagent schemes as employed with the 2BCD ore (see
table 1) although more of these later tests were taken through
to the first cleaning stage with additional Z-11 usage.

A number of the 2BCD tests were duplicates to the roughing

stage (where the rougher concentrate product of some tests were
used in subsequent potassium dichromate testing for Cu/Pb
separation). An examination of the results from these duplicate
test show a very long degree of error. This lack of repeat-
abT1ity indicates that method development and procedural im-
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improvements must be performed in the metallurgical laboratory.

The final results and metallurgical balances from all of these
Z-11 and NaZSO addition tests follow on the subsequent pages.
Tt must be fotdd that, where potassium dichromate was used in
the cleaning stage of a particular test, the calculated rougher
metallurgy is reported as the final product as only the rougher
portion of the test involves the pre-flotation of copper.

S1byl Frei :
Senior Metallurgical Technician

TABLE 1: Same Test Numbers by Ore Type

2LBRCD Cre 2EF Ore 2AH Oce
-1 A-3 -2
8-2/8-3 A-4 A-4
B-4/ -5 -5 A-D
B-G A-6 A-b
8-3/ 6-3 R-3 R-3
B A-% R-3
B-lo f-3 A-q
%-12 a-lo R-lo
B-13 &=—1( P
_B-i% Ar-12 Bz
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