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COPPER FLOTATION TEST WORK -

1.0 SUMMARY ~ - LA

| ~ Some potent1a1 ex1sts for recover1ng ropper from 2EF i
and 2H ore types. - The best rougher metaITurgy for the two ore‘
types was 5 4/76.1 and 7. 8/67 3 grade/recovery respect1ve1y The
best first cleaner metaTTurgy was' 14.7/61.8 and 17. 5/58 5 - |
respectively. However, “the resuTts should -be viewed with caut1on f

since a serious problem exists with the reproduc1b111ty of resuTts.h'

2.0 INTRODUCTION ; . o
Th1s report summar1zes aTT Taboratory test work carrled out

to date on- .copper f]otat1on from Anvil .ore. Many prev1ous

_fmemoranda and reports have been included in the Append1ces where
results have been discussed. NevertheTess, a generaT d1scuss1on‘
of aTT results is aIso included in this report

3.0 HISTORICAL , ; e
' ) Copper recovery from Anv11 ore was attempted a few times 1n

the ‘past- 12 years. A review of best metaTTurg1caT resu]ts is ‘
1nc1uded in- Appendlx I. The results obtained in 1979 by Lakef1e1d
Research Labs. are the best so far but there was no ore type class-

.ification at- that t1me The best metallurgy obta1ned recent]y h“

- for 2H ore (17. 5/58 5 grade/recovery) is comparab]e to the above o

. results. : ' ' '




4.0 RECENT RESULTS BY ORE TYPE:

4.1 ZBCD ORE:

4.11 ROUGHER/CLEANER TESTS : . . : ¥
The-initial test work is descr1bed and ana1yzed 1n the B SR
report 1nc]uded in Appendix II - S
4,12 REAGENT TESTING: - o 5;; - o
' Appendix III describes the werk.done on 2BCD ore using
~combination of different promOters_with‘theApOtaésiumuamy] £
xanthate collector. S LI
4,13 LOCKED CYCLE TESTS: e . , .
. ~Locked cycle test resu]ts are reported and’ d1scussed in

_ Append1x IV

4.2 2EF ORE:

4.21 GROUP 'A' TEST-WORK (ROUGHER/CLEANER & REAGENT TESTS):
' Test A-1: This test is the same as test #1, tab]e I of Append1x II.
A-2: Same as test #2 in the above tab]e '

A-3: Table I of this report -
A-4: Table I of this report )
A-5: Table I of this report
A-6:. Table I of this report
A-7: Table I of this’report
A-8: Table I of this report

" A-9: Table I of this report
A-10: Table I of this report

- A-11: Table I of this kequt
A-12: Table T ‘

of this report




f_ Test A-13:
A 16 to A- 22:

A-25 to A-28:

4,22

 4.23

4.3

(Cont1nued) . '
Resu]ts IlstedytnutaoIe{Ifb':iv
RequtSfIlsted;InftabTe’II7t
Results 1isted in table III
Results Tisted in table IV
Results Itsted'inthEIe:V,
“Results table VI

listed in
Results listed in table VII -

A-14:
A-15w

A—23:
A-24:

LOCKED CYCLE TESTS

Test C- I: Resu]ts reported and d1scussed in Append1x IV
Test C=2: See table VIII B :

IDUPLICATES OF 1972 & 1977 TESTS

) tr1ed

" 2H ORE. ORE:

- These tests were carrled out- to dulecate the 1972
and 1977 tests reported in Appendlx I. S1nce‘the ‘collector
Z-200 was not available, a repIacement Minerec 1661 was
used and various combinations of Z- 11/M1nerec 1661 were
The resu]ts are 11sted 1n Table X ‘

Tab]e X ]IStS the resu]ts of all tests carrled out for

2H ore.

.tests-of 2EF ore.

The 1rregu1ar numberlng of the tests in tab]e X is pure]y

“acc1denta1 and there is no part1cu]ar reason for the m1ss1ng

 test number A-3.

The test conditions were 51m1]ar_to the corresponding



5.0

DISCUSSION: _ . IR _
As can be seen from the mass1ve amount of data obta1ned

 analysis of results becomes a difficult task. NevertheTess,.‘tp"’“'N“”L

R

'predom1nance of 2EF ore type in the .ore body. "~ Thus the present ';ﬂ

an attempt will be made here to discuss the results in the
best poss1b1e way w1thout a comp]1cated ana1y51s

VZBCD ORE:

The h1stor1ca1 work described in Append1x I Was not carried .

-out on spec1f1c ore types s1nce the ore classification system

did not ex1st unt1] recent]y However, it is thought that the
ore.types were more 51m11ar to 2EF- than ZBCD ‘because of the

test work cannot be dlrect1y compared w1th hlstor1ca1 v
Generally speak1ng the productlon of a Pb/Cu bulk conc. was fi

favourab]e over Cu pre- f]otat1on - The best pre-flotation test is

test #9, table VII, Appendix II.' The best bulk f]otat1on test

- was test #7, table VI, Appendix II..

_ Three 1ocked cycle tests (F-1, F-2, F- 3) were carr1ed out

~using the pre- f1otat1on 'scheme (Append1x Iv). Grade/recovery

of the concentrates were acceptab]y Tow (best 10. 6/40 3).

o The separat1on of Cu from the buTk concentrate has not
been successful, a1though some promising schemes are yet to
be tried. The reason for the d1ff1cu1ty in Cu/Pb separat1on

is unknown at present

Var1ous comb1natlons .of dlfferent promoters w1th potass1um
amy1 xanthate dld not 1mprove ‘the metallurgy as can be c]ear]y
seen from the results (Append1x III). The main problem was

- that there was a lack of seiect1v1ty between Pb and Zn. This

may be due to the non-selective nature of pota531um amy]

xanthate
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5.2

2EF ORE

Much greater success was achleved in se]ectlvely f]oat1ng

Cu from 2EF ore than from 2BCD ore.

Most‘tests were repet1t1on of the 2BCD tests The,best

- test turnedvout to be -a.pre-flotation test: similar to,the

best‘Pre=f1otation testvfor’?BCD ore. The results are listed
in table I, test A-8. The final firstrc]eanerhmeta11urgy was
14.7/61.8 grade/rec0very The fina]Ithird cleaner metallurgy
obtained in a duplicate test (test A-24. table VI) was '
20.0/33.2 grade/recovery - . '

If it is assumed that the ore type used ln h1stor1ca1 work

i‘was 2EF then ‘the best Cu meta]]urgy obtained was: 1n a c]eaner
:test carr1ed out by Lakef1e1d Research Laborator1es in 1979
~(resu]ts in Append1x I).  The third cleaner concentrate had .

a grade of 20.5% with a recovery of 53.8%.

Similar to ZBCD ore, a number of test were carr1ed out
w1th pota551um amy] xanthate in combination with various
promoters " As can be seen from ‘the resu]ts in table IV,
they were a]] worse than the results of the best test A-8.

"Here again the prob]em was ]ack of se]ect1v1ty between Pb

and Cu. ‘
The first c1eaner test A-8 and the thlrd cleaner test

A-24 were taken one step further to carry out a 1ocked cycle
test C-1 (Appendfx'IV) ‘which produced a fourth cleaner conc.
The test was carried through to six cycles. The meta]]urgy

'was ‘worse than test A-8 or A-24 for unknown reasons.

Another locked cyc]e test with some changes in the .flow -
scheme did not show improvement. (test C- 2 table VIII)




e 5 2 '2EF ORE - (Cont® d)

‘A few rougher tests were carr1ed out. to dup11cate the tests ;:-'

”T{gcarr1ed out in 1972 and 1977. The results of the" dupllcate tests

-{; 5. 3 2H ORE.

5 4 GENERAL : . _
‘ Certaln features were. common ‘to the best tests w1th ZBCD 2EF - -
‘and. 24 ore types : There was no NaCN added ‘and 1 kg/t Na2503 was - .
e used at the grlndlng stage The reason for not addlng NaCN. is
. obvious (to prevent depre551on of. Cu) ' Na2503 is normaTTy used
to depress Pb and 1t was used here for the same purpose However,‘
it on]y seems to be effectlve at Tow_coTTector addlttons (test 9,

'of the 1972 tests are shown in tabte IX.. If. rougher metallurgy i*'

is con51dered alone, the resuTts of test E-3 are super1or to A-8.

The reagent Minerec 1661 or the equivalent Z 200 is known to be

Cu-selective. However, draw1ng any pesitive concTus1ons w1thout |

~ further cTeaner tests may .be premature . i

e The results of the 1977 - dupTlcate test were not- as good
‘(tabTe IX) and will not be discussed further.

_ Test work stm1Tar to 2EF ore was carr1ed out for 2H ore. as
weTT (tab]e X). The best test (test A 6) was similar to the best e
- 2EF test A-8 (tabTe I) except that more coTTector was requ1red
(120 'g/t) probably because of higher Cu content of 2H ore.

The copper content of 2H ore was higher than 0.4% wh1ch is
‘common in many Cu producing mines. Thus 2H ore has" the h1ghest_.
potential for copper'éxtraction Unfortunate]y this .ore type
s not predom1nant in the Anvil ore body
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6.0

‘ w1th f]otatwn}_t
7~of resu]ts F]gure 1 shows the grade- recovery p1ots of 'seven
1dent1ca1 rougher/c]eaner tests. A]though the single points -for

2BCD ore tab]e VLI Appendlx II test A-8, 2EF orey tab]e I;

test A-6, *2H ore, “table X). _
Another general observat1on made was that there was ]1tt1ev

& or no-agreement between the open cyc]e c]eaner tests and the
’correspond1ng_]ocked_cyc]e tests for,both ZBCD and 2EF ores.
‘Lack of stability was a common problem during the :locked cycle

test work. . 'UnreasonabTy high circulating Toads found during these

3 tests could a]so be- partla]]y respons1b1e for worse than -expected . .
o meta]]urg1ca1 resu]ts S a ‘

" The: most ser1ous prob]em w1th the ent1re Cu test work and
stestsiln'genera1 was a low deoree of reproduc1b111ty

tests A-25. to A-28 show except1ona11y good reproduc1b111ty and’
fall on the extrapo]ated curve for test A 8, tests A- 15 and A- 24
show very d1fferent behav1our v' ‘ ‘

A s1m11ar dlscrepancy between 1dent1ca1 tests .is p1ctured 1n :

f1gure 2. ST I v , v
From flgure 1 and 2 1t becomes c]ear that conc]us1ons should

be drawn with caut1on A detailed study has to be undertaken in

o order to understand the causes of lack of reproducibility. Many :
"Mfactors e.g. human error, procedura] dlfferences, reagent qua11t1es,
‘ s]urry temperatures may have to be 1nvest1gated ‘

'rCONCLUSIONS | ;
. It s very d1ff1cu1t to draw f1rm conc]us1ons w1thout quant1tat1ve1y




6.0

7.0

CONCLUSIONS - (Cont d)

know1ng the accuracy of the test—work s1nce the- d1fferences
between: testﬁresu1ts may be due to chance ‘For unknown reasons
1arge d1f£erences were detected between the resu]ts of 1dent1ca1

‘tests.-

Certaln genera] conc]us1ons can, however be drawn For
ZBCD ore, copper pre- f]otat1on does not seem to produce a copper
concentrate with suff1c1ent1y high grade. Bulk Cu/Pb flotation

seems to g1ve super1or resu]ts However, Cu/Pb>separation is still’

- a prob]em

For 2EF and 2H ores, potentla] of pre—f]oat1ng the copper-
does ex1st Many more tests are, however, requ1red to be carr1ed

.a_out to get a better understand1ng

RECOMMENDATIONS v ,
' A pre- requ1s1te to more test-work shou]d be the undertaking

- of a prOJect for quant1tat1ve1y est1mat1ng the experimental error-
in Cu. f1otat1on test resu]ts Reasons for Tow reproduc1b111ty

should be 1nvest1gated and minimized. This w111-be beneficial

for f]otatlon test- work 1n general. . v
Subsequent]y, many more tests have to be carr1ed out. before

k ,mak1ng a dec1s1on for p1]ot plant tests or full p1ant scale tests.
"In partlcu]ar new reagents should_be tr1ed to separate Cu from

Pb 1n ZBCD ore M1nerec 1661 'should be further investigated for

- a]] ore types ‘ However, in 11ght of the Tow Cu pr1ces at present

" further research may not be beneficial at this. time.
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Tn i1
-2EF Cu PREFLOAT TEST. - GROUP A
- ORE TYPE - “ - ASSAYS DISTRIBUTION
AND TEST DESCRIPTION - SAMPLE WIS. | Pb |- Zn '| Fe Cu |Ag | PB [ Zn | Fe | Cu | Ag
Repeat of (a3 Jowoconc, | 36.1 |33.00} 7.68] 18.0 |4.36 | .87 31.20] 5.22| 2.11) 73.10| 25.10
A§E62a§$ztv “grind- | Tails 965.2. | 2.71| 5.22]31.3° |0.06-| 0.99| 68.71| 94.87| 97.89| 26.90] 74.90
 Appendix* 11 rougher | Tl sanl & oae a1 09 tan a 100 a0l |
APPE " | Heads 1001.3. | 3.80 5.31130.8 | 0.22 | .1.27 100.00{100,00100.00| 100.00 |100.00
" Repeat of A-4 - |cucct - 20.2- (46.50| 5.23| 12.5' |6.69 |12.31] 23.55] 1.96| 0.82| 65.87| 21.18
" . ZBCD test. T Cuctl 15,5 114.00{ 10,52| 24.8 10,75 | 3.82| 5.44| 3.03| .1.26] 5.67| 5.00
%3 Table V atind’ | Rougher Conc. | 35.7 {32.39| “7.53| 17.8 | 411 | 8.62| 23.99] 3.99 2.08| 71.54| 26.22
Appendix 11 9% | Tails 973.5-| 2.91| 5.25/30.8 .110.06 | 0.89| 71.01f 95.01| 97.92| 28.47| 73.78
- 0 | Heads 1009.2 | 3.95| 5.33]30.3 |0.20 | 1.16 |100.00|100.00 100.00{100.00{100.00
© Repeat of | 1kg/T Na,S0, | A-5 CucC1 15.7 138.10| 6.18}14.3 | 8.75 |10.17[i15.56| 1.79| 0.73] 69.37] 15.18
2BCD test | oo r 711 to orind JCuCtl - | 13.0 [10,22] 11.54|-26.0 . {0.90 | 3.08| 3.46] 2.76| 1.10| 5.91| 3.81
- ¥4 Table VI|. 300 7717 0 oo |Rougher Conc. | 28.7 (25.47| 8.61|19.6 |5.20 | 6.96| 19.02| 4.55| 1.83| 75.28 18.99
-~ Appendix 1L} 5000 7717 £ 15t i T211S 79.2 | 3.18| 529|318 | 005 | 0.87 80.95| 95.45 98.17| 24.72 B1.01
| o Heads 1007.9 | 3.81| 5.38| 30.5 {0.20 | 1,04|100.00 100.00{100.00100.00100.00
Repeat of |A-6 | cuccl 13.0 |36.00] 5.90 14;9] 10.11 | 9.59 ,11;55,.11.35 0.63} 63.97] 9.33
" ZBCD test Caring | Cuctl 13.8 | 9.89} 10.96|25.2 " 1.10 | 3.24| 3.40{ ‘2.67| 1.13] 7.39| 3.35
36 Table VI| “Ro " |Rougher Conc. |~ 26.8 |22.56| 8.51| 20.2 | 5.47 | 6.32| 15.05| 4.02| 1.76| 71.3| 12 68
Appendix II o 1ot e Tails 980.8 | 3.48| 5.54|30.7 |0.06 | 1.19] 84.95| 95.97 98.23| 28.64 | 87.33
SET | Heads 1007.6 | 3.99| 5.62|30.4 " | 0.20 | 1.33]100.00|100.00{100.00|100.00{100.00
. Repeat of | 1kg/T M A-7 Cuccl 144.3167.90f 3.53).9.6 |3.2914.69|67.71| 3.03| 1.40| 68.50| 53.55
| ZBOD test | 1000y 110 gring | CUCEL 18.4-18.10) 10.82|27.0 [i0.57 | 2.51| 3.93| 3.86| 1.63| 4.93| 3.80
#7 Table VI 50937'2 ke Rg | Rougher Conc. | 62.7 |43.28] 5.67| 14.7 |2.49 |11.12] 71.64| 6.89 3.03| 73.43 57.35
Appendix LI} 3081 7711 10 300 g Tails 942.2 | 1.14| 5.10|31.3 0.0 | 0.55| 28.35| 93.11f 96.97 2657 42.65
AN (Repeat of 2BCD-B-7) | o g 1004.9 | 3.77| 5.14]30.3 |0.21| 1.21[100.00{100.00|100.00 |100.00|100.00




| TABLE I - (Cont'd)
-2EF Cu PREFLOAT TEST - GROUP A
; ORE TYPE. | S ASSAYS S - DISTRIBUTION o
AND TEST DESCRIPTION SAMPLE - | WTS. | Pb Jzn |'Fe | cu | Ag Pbo | zn | Fe | cu Ag
" Repeat of 1kg/T:Nazso3 |A-8 cucCl . 7.7|16.40 | 7.86 |19.3 | 14.70 | 5.31| 3.20| 1.08{ 0.48| 61.75|~3.63
2BCD test  lo00/77-11 to grind  |CUCtl .| 18.0[13.60.| 9.86 |25.0 | 1.15| 3.78| 6.20( 3.18| 1.45| 11.29| 6.08
49 Table VII 159/T 5711 1o Re Rougher Conc. | 25.7|14.44 | 9.26 (23.3 | 5.21| 4.24| 9.40| 4.26] 1.93| 73.04| 9.67
" Appendix 11 593T 7o11 to 1st cinp | T21TS '988.1| 3.62 | 5.41(30.9 | 0.05| 1.03 90.60 | 95.74| 98.08) 26.95 | 90.33
o ~ |(Repeat of 2BCD-B-9} |Heads 1013.8| 3.89 | 5.5130.7 | 0.18 | 1.11}100.00 {100.00{100.00|100.00 [100.00
" Repeat of  |2kg/T Na,S05 la-9° Jcuccl 10.4119.20 | 7.89|19.6 | 11.40 | 5.75| 5.45| 1.59| 0.66| 59.62| 5.53
280D test 11002511 k0 grind. | CUCED 17.9| 5.21110.20{27.5 | 1.20 | 1.80| 2.54| 3.53| 1.59] 10.80| 2.98
 #10 Table VI SOg/T'Z411 bl Rougher Conc. | 28.3|10:35 | 9.35:/24.6 | 4.95| 3.25| 7.99.| 5.12| 2.25| 70.22{ 8.51
. Appendix 11 3OS/T'Z_11‘tO,1st cinkTails | 980.5| 3.44 | 5.01|30.8 | 0.06"| 1.01} 92.01|94.89| 97.75 29.58 | 91.50
g ‘ (Repeat'of ZBCD—Bélq) Heads 1008.8.{.3.63 | 5.13:|30.6° | 0.20.| 1.07]/100.00 100.00}100.00{ 100.00 [100.00
1kg/T; Na,SO, {A-10 | CuRo Conc. 78.441.30 | 5.41]16.4 °| 2.03 |10.66| 81.91'| 7.90| "4.18| 77.41] 62.06
150g/T z 1 to gr1nd Tails 928.9| 0.77 | 5.32:{31.7 | 0.05| 0.55/ 18.09:| 92.10| 95.82| 22.59 | 37.94
{75g/T 7Z-11 to Ro, | - e o R E RN | o B R
“{(Repeat of 2BCD #12) | Heads 1007.3 | 3.92 ) 5.33|30.5 | 0.20 | 1.34}100.00 [100.00{100.00|100.00|100.00
2kg/TNa,50, [A-11 | cuccl - 8.4]11.60 | 9.83|20.1 |14,30 | 4.01| 2.57| 1.58| 0.55| 63.68]| 3.30
ls09/T 211 & 4 |cuctl 19.8114.90 110.46 [ 24.6 | 0.99 | 3.97| 7.77| 3.96| 1.58| 10.39| 7.69
159§T 711 tg 331” - | Rougher Conc. | 28.2-1 13,92 |10.27 | 23.2 | 4.95 | 3.98] 10.34| 5.54{ -2.13| 74.07| 10.99
59?T 711 to 1st cinr | 12118 1| 978.2| 3.58 | 5.05)30.9 | 0.05 | 0.93|89.66|94.46| 97.88| 25.93 89.01
(Repeat of 2BCD #13) . |Heads 1006.4 | 3.77 | 5.20|30.7 | 0.19 | 1.02|100.00 100.00(100.00/100.00 {100.00
No.Sulphite |A- 12 | curo conc. 25.6{10.76 | 7.80 | 25.6 | 4.69 | 3.43| 7.26 | 3.93| 2.11 63.50| 6.67
209/1 2 _g#vTai1s 982.2| 3.58 | 4.9730.9 | 0.07 | 1.25|92.74 | 96.07| 97.89| 36.41 93.33
‘ (Repeat of ZBCD #14) Heads' 1007.8 | 3 30.77 | 0.19 | 1.31 10.00 {100.00100.00|100.00 {100.00




11 S .,/
. TABLE II , :
2EF Cu PRE-FLOAT TESTS
. QRETYPE o e ASSAYS |  DISTRIBUTION =
AND TEST‘DESCRIPTION SAMPLE ws. | pb || Fe [ cu [Ag [P [z [ Fe | cu | Ag
- A-13 2kg ore ‘at 66% so11ds CuCCl 63.4| 60.90 | 2.22| 9.6 | 4.18|15.29 50.51 1.34*vj0}82"61;82-137.56
Grind: §3kg/T NaySO ’ CuCtl - 26.8| 14.32 [ 10.55| 28.4 | 1.09 | 4.23| 5.02| 2.70| 1.03| 6.81| 4.39
. Calc. Cu Ro - : . | : SRS ; B AR B IREE N
~ 1kg/T Na,$ | - B R
203 | " tonc. | 90.2|47.06 | 470 15.2 | 3.26 |12.00| 55.53| 4.08| ‘1.85 6s.63| 41.95|
~©1009/T 7-11 [ CuRo TIs | 1920.5| 1.77 | 5.23| 37.8 | 0.07 | 0.78| 44.47| 95.95| 98.15| 31.36| 58704
‘Rougher 509/T Z=11 v ’ D o ‘ S RS
T pH=19.9 ¢ S
1st cleaner: = - L
i 30g/Tz-11 | - - | o A
CpH=9.6 | CALCKEAD - | 2010.7| 3.80 | 5.21}36.8 | 0.21 | 1.28[100.00{100.00|100.00 {100.00{100.00
A-14 | as A-13 with KAX Cuccl 106.8 | 51.70 | 3.04| 13.4 | 2.70 |13.44] 72.20] 3.05| 1.94] 68.13| 56.90
| | inelaceof zin - et 45.9|14.27 | 8.64| 29.7 | 0.01 | 4:22| 8.56| 3.73| 1.85| 9.87| 7.68
' Calc CuRo Conf 152.7 | 40.45 | 4.72| 18.3 | 2.16 |10.67|80.76| 6.78] 3.79| 78.00] 64.58
| CuRoTls = | 1861.8| 0.79.| 5.33{ 38.1 | 0.05 | 0.48| 19.23| 93.22| 96.21 22.00| 35.42|
~ |cmcueap | 2014.5| 3.80 | 5.28| 36.6 | 0.21 | 1.25 [100.00 |100.00{100.00 |100.00|100.00|




o TMBLE LT
TEST - A-15 (TEST CONDITIONS IDENTICAL TO A-8)

4 MEIGHT . ASSAYS L DISTRIBUTION
PRODUCT . g | P | Cu | Al In Fe 4P} Cu | Ag | In- | Fe
Cucc el
CTl o
Ro.‘T1s,;
~ {Calc. Hds

5.8 |16.20 | 16.50 | 4.85 | 6.66 |23.6 | 2.27 | 35.34 | 2.12 | 0.66 | 0.37 |
2.3 111.25 | 0.9 | 3.22 | 9.91 |31.0 | 551 | 7.20 | 4.92 | 3.46 | 1.70 |
972.4 | 3.93 | 0.16 | 1.27 | 573 |37.2: | 92.22 | 67.46 | 92.96 | 95.88 | 97.93
©998.5 'L 4.15 | 0.27 | 1.33. | 5.82 |36.99 |100.00 |100.00 |100.00 |100.00- | |

1

CUm.-Reci; o ‘ | - Cu Cum.’Gradév: SR .ZCUm._Réc."f"'
2.27 | - 1650 . 35134
B L N 37 5 B -
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\ - TABLE IV ( cont'd)

.QEF Cu PreLlonk A-14 | KFAK/3459

MEIGHTS HSSH" 5 DISTRIBUTION
FROD. iz, -

o
e
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ﬂ
y

, B @ Ao e G A
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'TZ’BLE T (Ceontd) |

e s S ot [ 50
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METALLURGICAL BALANCE

TABLE V . |
Cu PRE-FLOAT - MEGGEN SCHEME (VS LAKEFIELD 1980)

ORE TYPE ASSAYS (%) . DISTRIBUTION (%) i
AND TEST DESCRIPTION ~ SAMPLE WTS. Pb n Fe Cu “Ag Pb Zn Fe Cu Ag
A-23 | 2EF ore - 2kg Cu Conc. - 100.7 [45.60 | 3.711}17.9 1.65 |11.05| 56.89 | 3.51| 2.45) 37.32 |41.12
Grind: 1kg/T 1ime Pb RO1 26.51 4.36 | 8.8934.9 | 0.23 | 1.52| 1.43 | 2.21] 1.25 -1.37 | 1.49
- 1kg/T ZnSO4 Pb RO2 19.0 { 3.52 { 8.47(35.6 | 0.20 | 1.25| 0.83 | 1.51| 0.92f{ 0.8 | 0.88
‘ ISOg/T 7-11 Pb Ro3 16.4 | 3,90 | -9.40{ 35.0 0.21 | 1.40| 0.79 | 1.45 ¢.781 0.78 | 0.85
Gu Rougher: pH=9.5 Pb Ro4 36.4 {37.10 | 6.65]21.1 0.17 {9.05|16.73 { 2.27| 1.04] 1.39 [12.17
o 7 (Time) Pme05 52.3 21.20 10.23 | 26.4 0.23 | 5.68|13.74 | 5.03] 1.87| 2.71 |10.98
Pb Rougher: pH=11.8 Tails 1759.8 | '0.44 | 5.08 38.4 0.14 | 0.50| 9.59 |84.01 91.69 55.48 |32.52
(Time) '
Rol: 2min, 0 Z-11
Ro2: 2min, 5g9/T Z-11
Ro3: 2min 15g9/T Z-11
Rod: 2min 50g/T Z-11
CALCHEAD 2011.1 5.29 | 36.6 0.22 11.35

Ro5: 2min 100g/T Z-11

4.01
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2EF Cu TESTS TO

 TAbeo IX | ,
"DUPLICATE" 1972 AND 1977

‘«,

ORE TYPE

, ASSAYS « DISTRIBUTION
AND- TEST DESCRIPTION SAMPLE WTS. Pb Zn Fe | Cu Ag Pb n Fe Cu Ag
E-1 2kg ore - Cu Ro Conc. 23.3 | 8.88 | 7.94]| 33.4 1.19 2.62} 2.67 1.79 1.01| 7.37| 2.45
Grind: 12509/T Na2503 Cu Sc Conc. 48.5 | 14.98-1 7.09] 30.1 3.57} 4.25| 9.39 3.34 1.89| 46.04| 8.26
1250g/T Na2 3 Pb Ro Conc. 102.9 | 45.20 | 4.23 19.1 0.18] 11.32{ 60.09  4.22] 2.54] 4.93| 46.69
50g/T Z-11 Pb Sc Conc. 38.3129.10| 6.77| 24.8 | 0.34| 8.05| 14.400 2.51 1.23] 3.46 12.36
| Cu Ro Conc: 1 min at o : N ‘ ‘
v1972" pH = 9.5 | Tls 1795.8 0.58 | 5.06 | 40.2 0.08| 0.42} 13.46{ 88.13| 93.34| 38.20] 30.24
: Cu Sc Conc: 4 min : ‘
- Pb Ro Conc: 75g/T Na2503
- 175g9/T 7-11
4.5 min
Pb Sc Conc: 12.5¢/T Z-{i1 N > ’
5 min. CALCHEAD .3.85 1 5.13( 38.5 0.19| 1.24/100,00{100.00} 100.00{100.00{100.00
E-2 as E-1 with Minerec Cu Ro Conc. 32.8 | 8.63 | 7.041 31.8 6.23{ 3.01} 3.74] 2.23| 1.35| 47.77%1 4.13
1661 in place of Cu Sc Conc. 31.0 |25.10 | 8.281{ 24.7 3.39y 6.82} 10.29] 2.48| 0.99} 24.57| 8.85
Z-11 throughout Pb Ro Conc. 129.8 {28.30 | 6.5026.0 0.101 7.16} 11.16{ 1.87{ 1.00} 0.70! 8.93
1972" Pb Sc Conc. 27.5 |26.70 | 6.49.126.7 0.08} 6.80f 9.71} 1.72} 0.95: 0.51{ 7.83
o Tails 1885.4 { 2.61 | 5.04 | 39.3 0.06 } 0.89{ 65.09{ 91.70] 95.71! 26.45{ 70.25
CALCHEAD 3.77 | 5.16 | 38.6 0.21{ 1.19}100.00{100.00{100.00}100.00 !100.00
E-3 as E-1 with Minerec Cu Ro/Sc Comb., 59.2 116.50 | 7.70 | 28.2 5.40| 4.80| 12.27{ 4.15| 2.17! 76.131 10.53
' ' 1661 in place of Z-11 {Cu Ro Conc. 31.0 | 8.32 | 7.06 |32.0 16.87 2.85( 3.25{ 1.981 1.29}51.05{ 3.26
4 in grind only Cu Sc Conc. 28.2 125.40 | 8.50 {24.0 3.71 1 6.99] 9.02y 2.17{ 0.88;25.08} 7.27
"1972" . Pb Ro Conc. 85.9 161.00 { 3.34 {11.3 0.06 | 15.34 ] 65.95{ 2.60| 1.26) 1. .24 1 48.63
Pb .Sc Conc. 26.8 122.80 | 8.41 128.0 |0.10 6.35| 7.69} 2.04| 0.97; 0.64! 6.28
Tails 1835.7 | 0.61 | 5.49 | 40. 2 0.057 0.51} 14.09{ 91.21| 95.61 ! 22.00" 34.55
CALCHEAD 3.96 | 5.50 38.5 0.21| 1.35|100.00{100.00 {100.00 100.00 {100.00
E-4 2kg ore PbR1 - 21.2 {18.60 | 6.51 |29.5 2,021 4,98 4.90] 1,341 0.82111.27} 3.83
Grind: 1.75kg/T Na,SO.,|PbR2 - 56.6 (33.90 | 5.44 |22,9 2.47 | 8,82 23,86 2.98¢ 1.70 %36,80; 18,12
1.0kg/T Na gO PbScl 24,4 [45.20 | 4.44 |18.2 0.39 {11,704 13,72} 1,05; 0.58 | 2.51110.36
359/T Z- 11 PbSc? - 34.7 130,70 | 6.06 [25.1 - {0.46{ 8,041 13.25| 2.04 1.14 ¢ 4,20 10.13
PbR1: 1 min at pH=10.1|PbSc3 33.8 |27.00 | 6.56 {25.9 10.76 | 7.47|11.,35| 2.15| 1.15 i 6.76: 9.17
PbR2: 4 min PbSc Tls 1825.9 | 1.45 | 5,11 {39.5 10.08 | 0.73] 32.92| 90.44 | 94,61 ! 38,451 48,39
PbScl: 20g/T Na 503 o S v %
10g9/T Z-11 §




TABLE X f_ (Cont d)
2EF Cu TEST TO "DUPLICATE" 1972 AND 1977
ORE TYPE ‘ TASSAYS DISTRIBUITION
AND TEST DESCRIPTION SAMPLE wis. \Pb | zn | Fe fcu |Ag | pb | zn [ Fe | cu | Ag
E-4 (Cont'd)| - |
"1977%  'IPbScl: 1 min
PbSc?2: 3 min
PbSc3: 10g/T 7-11 : _ :
3 min CALHEAD 4.03 | 5.17{38.2 | 0.19 |1.38{100.00{100.00{100.00|100.00{100.00
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Cyprus Anvil Mining Corporation Interoffice Correspondence

To , ‘ , Date
J. Levanaho July 10, 1983

~From R. Murarka

subject Cu/Au/Ag metallurgical response of Anvil ore: a review of
: best results. ' : :

~ This review includes work done on Anvil ore for recovering Cu.

The period covered is 1972 to 1979. Very little work has been
done on Au, Ag recoveries. The work-done recently in the CAMC
lab 1iIs not included here because the metallurgy obtained so far
has not been as good as past work..

I. April 1972, CAMC Lab. Table I shows the technical details
of the test. This was truly a Cu pre-float test. The
flotation feed grind was 57% - 74. um. Flotation feed
density was 28% solids by weight. T :

Table II shows the metallurgical balance of the whole .
circuit.

The main conclusion drawn by this study was that by using
stronger-collectors eg. Z2-200 ' :
- (a) Pb recoveries can be improved
- (b)" a Cu conc. can be produced

IT. August 1977, CAMC Lab. Table III shows technical details
of this test. Table IV is the cumulative metallurgical :
balance of Pb and Cu in the Pb circuit only. Pb Rl and R2
represent. Cu pre-flotation while Pb Sl’SZ and S3 represent
Pb flotation.

The head Cu grade in this work was very high (0.38% Cu).
In spite of this, the metallurgy was poorer than the work
In 1972Z. Ag recoveries were also determined in this work
-but were less than 50% in the overall Pb circuit.

 IIT. - February 1979, Lakefield Lab. These are the best results to
date. Table V gives the technical details. Table VI lists
the metallurgy. Although Cu metallurgy was good, only 59.4%
of Zn left the circuit which means contamination of Cu and
Pb with Zn. The principal conclusions drawn were: (a) Cu
pre-flotation causes the Pb grade in the Pb conc. to drop and
(B] it causes the recoveries of Pb and Zn in their re-
spective concentrates to drop.

7D y
= A

R. Murarka
Metallurgist
| EEE,

o} Mg

ey S




_TABLE I -

17 mins.) =
3 mins.) 20
pH 9.5 1
1o
5
gt
pH 10.6 5

DISTRIBUTION.%

Grind Na2C03 2.5%49n
Na2s03 2.54/4 on
2-200 0.10%/4s,
Cu.R.C.
Cu.Sc.C.
NaCN Cond. NaCN 0415 #/n
’ Z-11 0.0ZS#/bon
. Pb'oSCo-C. .
Zn. Cond. Ca0 1-25%4pn,
Cus0o4 0,75$4hn
S Z=-11 0.075#/40n
Zn.R.C. D£1012
z-11 0.025#/0n
Zn.sc.C. D£1012 |
TABLE--IT
| ASSAY %
Product %Wt. Pb - Zn Cu Pb
| Cu.R.C. 0.4 8.4. 10.2 16.5 0.6
‘ CU-SC .C. 0.9 12.8 13-2 2.2 2-6
Pb.R.C. 7.9 48.3 8.0 0.08 81.1
Pb.Sc.C. 3.8 6.7 10.9 0.11 5.6
Zn.R.C. 10.6 1.0 47.7 0.20 2.4
Zn.Sc.C. 2.5 2.2 15.2 0.17 1.3
Zn.Sc.T. 73.9 0.4 0.6 0.05 6.4
Heads 4.7 - 7.1 0.16

Zn

0.6
1.7
8.9
5.8
71 .4
5.4
6.2

Cu

41.3
13.0

4.0
2.6
13.2

2.7
23.2

4

mins

“mins

mins



1TASDLL Lt ——

. Reagents Addition
= 1b/ton L Point
e Na,C0z 3.5 11 min.
AR Na SOz 2.0 |
Z-11 0.07 - Grind
, ‘ 2 min.
oH 1041
. ’ Pb RI
NaCN , |
1 - PbR2
NacN 0.0
z-11 0.02* Pb ST
Z-11 . Pbs2
o zm e s
*

'Reagents,added and conditioned for three minutes.

- -

—_——— -

TABLE IV—— — . -

Grade =~ Recovery

. B w m o
Pb RI f " 21.0 10.5. 21.0 63.6 - —
RZ ;219 8.2 32.3 72.7
. | Pb ST 31.0 5.5 70.8 75.8
0 : 82 31.7 5.1 72.3 75.8
53 38.3 4.7 87.7 75.8

@D



TABLE V

Purpose: A preliminary test to investigate the flotation of copper and lead
e ©_  but use a 1:1 mixture of Z-6 and 3501 in
0 R ‘ - the: copper rougher and add ZnSO4 to the copper regrlndr
. Procedure: S “Grlnd and float a,copper'concentrate.and;a lead concentrate. Regrind
‘ ' the copper concentrate and clean three times.
j_Feed-~' 2000 grams minus 10 mesh Mill Feed Sample

IpGrlnd' e 20‘ﬁinutes at,65’percentlsoiid5‘in the labdratory‘béll mill.

[pCOniunons;H’

‘ Reagents Added, gfamS'per-tonne - Time, minutes
Stage - | Na2C0s |Na2502{2-6/ | MIBC|NacN |R-242 |znS04 | Grind [Cond. Froth | PE
- N clzsoxf | T N
7fifcfind.,fv°~‘ | 2000 | 2000 f15 | - |- | - - | 20 R i
 Cu: Rougher R - 110 " |20 - - - - 2 3 9.
e ‘ - = o | 5 |- - - - 1 2 -
T - - 5 5 - - - . - - ¥ 2. -
¢ Condition. . . | - | = § - - {150 - 500 - 2 - 9.
- Pb. Rougher R (TR W - S FIE RN b - - -} 1] 3 -
e A R e e - x| 3 -
L - - f=-1-}- 15" - - 1T {3 -
‘H-31 |z200}  |a.c. |soz | ACTIVAT+D»CARBON-
‘Cu Cone. Regr. | - | - |- | - |- |- 300 | 200 | - | - 2
Condition - 100 | 125 | - - Lo - - - 15 ~ 9.
o - - |-} - - feo |- | - 15 - 5.
Cu lst Cl. - - Je0 - |- - - - |5 2 6.
; » - - 5 - |- 20 - - 1 2 -
Cu 2nd Cl. - so {- |a2.5 |- |15 | - - 2 1 5.
, . - 5 - - 1- - - 1 2 .1 -
Cu 3rd Cl. - 25 | - 2.5 | - 10 - - 2 1 5.
| " ROUGHER "* 1st. Cu. Cl. 2nd § 3rd
. machine D -1 D -1 D -1
rpm. 1900 1300 . 1000

% solids 33 -

®* Cu. regrind mill - pebble mill

€9
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TABLE VI

. Product

Weight

B

- Assays, %

% Distribution

Cu |

Pb

; Zn

... Cu CleanerCone.. . =
.. Cu 3rd Cleaner Tail. |
‘3% Cu 2nd Cleaner Tail. |
‘b. Cu lst Cleaner-Tail. -

Pb- Rougher Conc.. -
. Pb Rougher Tail.

.52
27

VWooo

.9.16"
14.99
Th.2k

82

RNy

|20.5
~bgs |
.43 : .
W17 |
L09L |
.050 |
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o -1 to b
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~..Cyprus.Anvil. Mining Corporation Interoffice Correspondence

v

To b : Date
J. Levanaho v : July 11, 1983

From* " R. Murarka l ce: M. Nicholson

‘ - Subjectt  Copper test work: amn up-date
. SUMMARY:

Test work was carried out using three different approaches:
= Cu. seperation from 'a Pb 3rd Cleaner conc., Cu pre-flotation and
Cu/Ph bulk flotation-separation.. It appears that the best route to
follow is the last omne. With ores similar to ours, this route is
most common in the industry. The success in producing a Cu con-
centrate so far has been limited but further test work with a
different set of Pb depressants used in the industry may prove
‘beneficial. ‘ '

TNTRODUGTTON:

Cu: test work was conducted mainly on. 2BCD ore (head Cu assay
varying from 0.18 to 0.30%). Minor work was done on 2EF ore be-:
" cause of its:-lower head gfade.(0.15Z Cu) but more work can be planned
depending on the success with 2BCD ore. . The success with these ore-

ff&fﬁf  Srtypes wills determine: the: feasibility-of=Cu,concentrate~productioﬁ"
_{ -+ -Other ore-types occur in minor proportions: in the Faro ore body.
' '2EF ORE:

Only 2 tests were carried out trying to pre-~float the Cu. Very
Iittle NaCN and Z-11 were used. It was hoped that the amount of
NaCN- would be just sufficient to depress the iron in the ore but not
Cu.  “Small-amount of Z-11 was added imn order to float Cu only. 1In
the second test NaZSO3 was also added to further retard flotation of
Ph.

, The results are presented in Table 1. It can be seen that
Cu/Pb separation is very poor.

" "2BCD ORE:

(a) Cu/PbHh separation from Pb final concentrate: It was noticed
In earlier work with 2BCD ore that much Cu was found in the
final Pb concentrate. Thus the obvious route to go was to
produce a large scale final Pb concentrate and extract the
Cu from 7it.

'1 In the first three tests: (table 1I), no collector was added.

TARPRINTING - 9-1016-75

GYPRUS o 65



TABLE 1

-.,ggﬁ‘_

1
ORE TYPE & TEST ASSAYS , ) DISTRIBUTION
DESCRIPTION |SAMPLE WTS. Pb Zn | Fe Cu TAg Pb Zn Fe Cu Ag
12 EF-no NaZSO- A
- -10g/t NaCN Cu/Pb conc. 87.4 28.7 |5.97 |22.6 .66 8.83 74,6 12.5 5.8 57.5) 47.5
-30g/t Z-11 [Cu/Pb Tls. 916.5 .9314.00 |35.1 .10 .93 25.4 87.5 94,2 42.5] 52.5
to grind : s : o : . .
-50g/t Z-11 | Heads 1003.9 3.3514.17 |34.0 .15 1.62 1100.0 {100.0 | 100.0 100.0}100.0
to flot. | |
|2 EF-with Na, S0, , ‘ o :
-10g/t NECN”| Cu/Pb conc| .56.1 9.31 7.55] 29.1 .99 3.12 15.4 9.4 4.8 37.1 12.2
-30g/t Z=I1 | Cu/Pb tls.| 942.0 3.06[ 4.33 | 34.2 .10 | 1.34 84.6 90.6 95.2 62.9 87.8
. to grind ' >
-30g/t Z-11 | Heads 998.1 3.411 4.51 1 33.9 .15 1.44 {100.0 1{100.0 | 100.0 100.0{ 100.0
to flot. ' |

¢
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CUL/—P Samm,hm TABLE W N

| ond TEST DEXRIPTION | SAmRE WS, 1Ph1dn |[Te [GalBal |Pol | Fel Gl Ral

2BCD - Hsau.bedﬂwb o ] \ o .

(Poles) - Poclz | — 5434 |e3 2si|2om| | — |— |~ | = | -
' PoCTs | — | 35| qqp|\6d | wd| gey] | = | = | = | ~ | —

51"..1_%"_? ™ IMDM szfz_D'l , | | : | | |
? -no-\) Catone | Vot | deto| 447| 95 | 884 [ 1149 [323 (205|219 |L3.4 [33.3
Lo drops (B, | CuTls 355 | 45| B3|l |45 | isag|. | 411 |85 |25 |30 Ler

; LT 7 Hewds 519 | 464 122 97 | 24| 162 (i |190.0 1900 [jeso 0.0
2{28p 1804/ Kolrog| Culone| 45 | 500 FpE S {eor Ligeq] [ [0 [k |3%s |15y
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+ K,Cr,0, was used for depressing the Pb but it can be seen that

fncreasing quantities of K,Cr_0_ depress more Cu along With'Pb.
Increasing the amount of frotlier floats more Pb and Cu.

In tests 4 to 8, (table 111) effect of varying Z-11, MI1BC

(frother) and K CiZO was studied. It can_Be‘concluded-here
that-adding,more‘Z—lZ enhances flotation of both Pb and Cu.

‘So far, in all but one tests,novcleaning of -the "Cu conc'" was

attempted. At this point it was decided to clean- this "Cu
conc'.  Variation in the amounts of K,Cx O7gand'MLBG was again
tried and three tests were conducted %ta%le 1V, tests 9 to 11).
Although a "Cu conc" grading 14% Cu was produced, -the overall
Cu recovery was very poor and the Pb grade of this "Cu conc"
was too high. ' :

Similar strategy was used here as for 2EF ore. Since NaCN
depressed some Cu (test 1, table V), no NaCN was used in tests
2. .and 3. As can be seen, no improvement in Cu recovery re-
sulted. In test 3, depression of Pb that accompanied Cu in
preflotation was attempted. This resulted in a concentrate
grading 6% Cu with 557 recovery.: B : o

Cu/PB‘Bulk flotation—separation - L =

‘Altﬁﬂugﬁfpre—flotation of Cu was the~objective,,the reSulf imo :
~tests 4 to 8 turmned out to be Cu/Pb bulk flotation (table VI)ioo 0

No NaCN and 1 kg/t of Na,SO, was used in order to encourage Cu
flotation and discourage Pb flotation. The bulk conc. was L
subsequently. treated with K2Cr207 to depress the Pb..

The first cleaner grade/recovery of Cu were the best so far in
this series of tests. However, it was thought that X,Cr,0

usage to depress Pb may have an adverse effect in the Pb circuit.

As- a result another test was carried out without K2Cr 0,. Also
very little Z-1ll was added to discourage Pb. flotatIon? 'Strickly
speaking this was an attempt to pre-float the Cu (table V11,

. test 9). The first cleaner conc. had grade/recovery of 9.5% "

Cu/41% recovery but contamination with Pb, Zn, Fe was high. Pb
and Ag recoveries to the rougher conc. are very poor in comparis
with Cu. This strengthens the belief that Ag is not associated
with. Cu. :

Another test was carried out to discourage Pb flotation by

adding twice as much Na,SO, as in previous tests. Results. are

shown in table V11, test 10. Clearly the extra Na,S0. was
i 2°73

not helpful.
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‘MfﬂTable \Y

Cu PRE-FLOAT TESTS
ASSAYS Rl DISTRIBUTION
ORE - TYPE & , ; — — — -_ — ;
TEST DESCRIPTION SAMPLE |._WTS. Ph Zo PaCu 0 Aon 2o ro Cu Ag
. T ; 1 . ;
1. 2BCD-with Na,SO0, | N ER B B :
-10g/t NaCN Cu/Pb confe. 134.2 19.4 9.03 11.9 1.04 7.050 83.3j18.4 12.5| 61.4 63.
-30g/t Z-11 to : ‘ ‘ 4 :
grind Cu/Pb Tlsl. 854.3 1 6.300 13.1 .1 .65/} 16.7| 81.6| 87.5] 38.4 37.
-30g/t Z-11 to { ‘
flot~ Heads 988.5/ 3.1 6.67 12.9 .21 1.52J100.0ﬁoo.0 100.0} 100.d 100.
!
|/
2. 2BCD-with Na2803 ; N &
~no NaCN Cu/Pb confe. 129.0[ 17.0f 8.93 12.6} 1.014 6.37Q 72.1|18.8] 12.8| 62.9 s6.
-30g/t Z-11 to o > 1 ]
grimd- Cu/Pb Tlsl. 868.3 8 6.16 12.7 .09 .72(} 27,9 81.2| 8p.2| 37.1 43.
-30g/t Z-11 to - : n ' ,
float Heads 997.3} 3.0b 6.594 12.7 .24 1.45[1100.0[100.0} 100.0| 100.d 100.
4
| | |
3. 2BCD-with Na,S0J Rougher 87.9] 12.6{10.19 11.5| 1.61 5.02f435.7 13.50 7.8 61.9 29.
“no NaCN Cu conc. 21.0f 12.8/13.40 14.0 6.04 6.60§ 8.7 4.3 23] 55.9 9.
‘ , ‘ ’ :
-30g/t Z-11 to ; ’ S ;
grind Cu Tls. 66.9| 12.5/ 9.1¢ 10.7 | - .21 4.534 27.0f 9.3 5.5 6.1 20.
~30g/t z-11 to | o |
flot. CuRO Tls.| 912.8 2.1P 6.24 '13.0 14 1.14f) 64.3[ 86.4 92.2| 38.4 70.
: r
CLnr.-1000g/t » ‘ Lo I o ;
K,Cr,0, Heads 1000.7| 3.1p 6.5§4 12.9 .23 1.48[0100.00L00.0} 100.0| 100.¢ 100.
-20 g/t Z-11 ‘ ' /
A
/
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Table V111 lists the results of additional tests some of which
are Cu-pre float tests but are presented in this section for
chronological continuity. Test 11 was identical to test 7,
(table V1) except that the primary grind was longer. 2BCD ore
Is harder than 2EF or 2H ore types.and needs to be ground longer
to attain 51mllar fineness. The metallurgy was not better than
test 7.

Test 12 was also same as test 7, (table V1) except for higher
Z-11 ysage. The results are similar to test 7. Test 13 uses
conditions which are a combination of conditions used in tests
9 and 10, (table V11). There is no improvement in results.

In test 14 an attempt was made to pre-float Cu using an acid pH
(£7) and very low Z-11. The results were satisfactory as
compared to many previous tests. However, slightly higher Z-11
may Improve Cu rougher recovery. :

Another test that should be carried out involves K Cr20 addltlon

to primary grind without Z-11. This may help in ach1ev1ng a

- ‘Better separatlon of Pb in the rougher stage.

Cu/Ph bulk flotatiom - separation -IT:-

The acc1dental finding of Cu/Pb bulk: flotatlon while attemptlng“

- Cu pre—flotation in tests 4 to 8 (table V1), led to the use of

test 7 as standard procedure for producing a Cu/Pb bulk rougher‘r
conc. Table 1X shows the metallurgy obtalned when a Cu/Pb-

Bulk conc. was produced on a large scale using a large grinding

mill and flotation cell. Obviously the metallurgy differs from
test 7 (tahle V1) very drastically. Many changes in procedure
may be necessary in order to obtain comparable metallurgy in a
large scale test.

The Cu/Pb rougher conc. produced as above was used for Pb/Cu
separation tests. ~Table X lists results of six such tests.

In test 1 to 5 an attempt was made to depress Cu using NaCN
in the regrind mill.  As the amount of NaCN increases so does
Cu in the Pb first cleaner tails. Unfortunately much of the
Ph is also depressed making Cu/Pb separation using this tech-
nique impractical. :

Another cleaner test was carried out using a Finnish flow
scheme called Vihanti process (test 6). The results are very
poor.

Table X1 lists results of a test which was a repetition of test

-4 (tabBle X) except that the bulk rougher conc. was prepared

without any Na,S0, in the primary grind. This was done based
on the hypothesis that Na,S0, renders galena insensitive to
flotation in presence of ﬁ as found in tests 1 to 5 (table X).

-
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N The results of this test show that Cu/Pb separation in the
B : first Pb cleaning stage has improved but grade/recovery of Cu
in Pb first cleaner tails. is hopelessly low.

CONCLUSIONS: :

So far we have had only a limited success with Cu separation.
It has been discovered that the main problem is Cu/Pb separation.

, A look at the flow sheet of other mines presently producing a
Cu conc. from Cu/Pb bulk conc. suggests that the best route to go may
be to depress Pb instead of Cu. Since the volume of Cu mineral is
much smaller that that of Pb mineral, it is logical to try to . .float
Cu from the bulk conec. The use of K.Cr.0_. to depress Pb is quite rare -
. PSR . 2. & 7 . - : PR B
in the ‘industry. Since we have cartried out many tests W:Lth,KzCrZO7 so.
far, further tests should be suspended. ’ ' .

Another depressant for Pb used extensively in the industry
is S0, in the presence of starch. In test 14 (table V111) an acid
pH G(%) was -tried and the results were better than many other pre-—

float tests. More tests at lower PH with SOz/starch may significantly
fmprove Cu metallurgy. . : : '

P
AT o

© REGCOMMENDATTONS ;.

(a) Carry out a series of tests using the 50,/starch reagent scheme
similar to the one used at Magmont Concentrator, Missouri.

Cﬁl Try to duplicate the results of test 7 (table V1) on a

large scale.

R. Murarka
Metallurgist’

(s |
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‘AR PRINTING 9-1016-75

Cyprus Anvil Mining Corporation - - Interoffice Correspondence

To Date

Ron Murarka - July 20, 1983

~ From  5iByl Frei

Sublect - Copper Pre-flotation Testing : 2BCD Collector/Promoter Tests.

- CONCLUSTONS :

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). R » :

2. The addition of promoter as well as qgllg;tarﬁtawthe_grin@hagd
.to all rougher and scavamnper stages provided for the best met-

allurgical performance in THeSE TESts.

3.  0Of the promoters tested in conjuction with PAX, SPELD 3730 - -
- _was the best Tor 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 QQEBEE;BIE:f}otatibnw

2. These and other promoters be used in conjuction;wigh_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 chafrge to the rod mill and ground
to a P 0 of approximately 50 microns using 1 kg/tonne Na SO3
Cwith_ﬁazcos as the pH modifier). After raising the pH %o

9.5 with"NA;CO,, one 2 minute rougher concentrate was collected
and then tw6 l-minute scavenger concentrates were collected.
M1BC frother was used as necessary.

The first tests (G-1 and G-2) 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 504 of the promoter being added at the start of the
roughing stage and 25% being added before each of the 2
scavengers.

CYPRUS -



DISCUSSION (cont'd):

Another series of tests (G-10 through G-16) were tried where
only 30% of the PAX used in each stage of the preceeding tests
was added. 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 three 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 1is a very strong collector, throughout these tests
quite a bit of Pb was recovered into the "copper concentrate"
even though in grinding no NaCN was used and Na2803 was added
1n an attempt to depress Pb.and float Cu. e T

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

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

.;fJ%EE;f_ff;5 i”'

Sibyl Frei

Senior Metallurgical Technician

TABLE 1: Results from the Three Most Promising Tests

PAX Addition| PROMOTER Aridikon| ROUGHER ConCENTRATE METALLULRSY
Cgmsneed | Com/hoare? Cogpex (2D |  laad C2) [Siloe)|

> .
acad Jrouskac]

‘o na.mdm?\& 95| groce. | recsvesy | Qrada | ewvery | recovery

Ga-10

a-13

o | 2 |33 20| 20| 381 | R62Z | 44.8 | 3.1 23

o | 2 N-3o ROVQD 354 | %08 | Al.2 | 3538 | 2%+

o | 2 |345q| 20 | 20| 2.21 | 31.3 | sca | ¢85 | so05

(&)
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“ TABLE 2 'PROMOTERS TESTED

| PRoOMOTE R

, Metals Prometed — [((edals not SelecticeTouwnd|Recommended Dosaag |
ISTED A Cu ,?b ,Rq Pyt R0 =100 g [onre]
SPELD 1335 Po Qa G, P iron sulphides. 20 ~100 g Honnel

|SvewD 2459 G y2n,Pa B NG Sh| e ares 15100 g [Bare |
STELD 3700 CuJBn pyride 3 otar ifonertal R0 -Bloyn [toora

~ [SrELD 3o | B By G PN o - 20- BOgg fomne]

CISPELD 3730 BN ' ] % ‘D.o,‘—%ocb...\l{mm_; _

SPELD  N-30 Po. G Ceridied) | — __20-R00m /oona |
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Cyprus Anvil Mining Corporation : Interoffice Correspondence

o Dat
£ - Te Ron Murarka - July 20, 1983

From  SiByl Frei

‘swmm*'Copper'PTeFfloat Testing: Lbcked Cycle Tests on 2BCD and
'ZEF‘Ores. ' ‘

- 'CONCLUSTONS:

1. A final copper concentraté grade of 10% was obtained for both
. 2BCD and 2EF 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 IesS than —
.1% 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.

1 RECOMMENDATTONS:
, 1. A;copper concéntrate not be produded,by pre—fiotatidn.,

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
tnitial copper grade of 19.6% which dropped steadily throughout
the cycles to a 9.6 % Cu grade in the final cycle.

CYPRUS
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DISCUSSION(cont'd):

(2)

~ During the ZEF locked cycle test, it was noted that a large amount
of sample was being recirculated from cycle to cycle.

. of circulating loads for this test (see table 2) shows a very large
amount of sample mass being recirculated in the fourth cleaning

The amount of copper metal being recirculated

" stage particularly.

A calculation

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 Freil
Senior Metallurgical Technician

. TABLE 1: Locked Cycle Test Conditions

Oce  |Tase [Choaf p [Corditad 2-\\ addivens  Capn /4onra)

- S Tl & Frsh [——— — = = ey =

¥e> | Mo, @%‘@ Rare. | cloansr| 4 covd | coucinen Seook cloneac] steomd dasmad st clamr| G el iver
28¢0 | F-1 V| nsemed|closd] 4o 1o none. | nene | neonc nona.

not

2@¢eD |F-2| | |low [desed| (o0 So 10 (s 10 |oerremad]
280 |[F-3 l fermal | open 40 10 Nnene. none none- Nnon&
2EF |0\ | 2 |romad|olosd] S0 \S S 2.5 | nene | rene
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TABLE 11: Circulafing Loads in the 2EF Copper Locked Cycle Test

COPPER CIRCWLIT

STAGE [ Baboree €2 Mote) Bl ()
V¥ Cleames 1 2B &)
2% Clearar o 13
2% Cloanac B 33

[ 4% Qoo 2106 as
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