This document was produced
by scanning the original publication.

Ce document est le produit d'une
numeérisation par balayage
de la publication originale.



eburgoyn
Black


Declassified

Déclassifiée

Mines Branch Investigation Report IR 61-52

INVESTIGATION TO DETERMINE EXPECTED REACTION OF ORE FROM
PORTAGE ISLAND IN MILL OF COPPER RAND CHIBOUGAMAU MINES LID.

by
R. W. Bruce*

SUMMARY OF RESULTS

The Portage Island ore assayed Au - 0.213
oz /ton and Cu - 4.00%, vhich was considerably higher
than the sample of feed to the Copper Rand mill
which assayed Au - 0,047 oz/ton and Cu - 2.48%.

The investigation indicates that the
proposed mixture of two parts of Copper Rand ore
and one part of Portage Island ore, if treated
-according to the Copper Rand flowsheet, but with
an added regrind circuit in the cleaning stage,
would yield a copper concentrate assaying 24.,0%

' Cu with recovery of 92.5% of the copper and 80.0%
of the gold,

x Head, Non-Ferrous Minerals Section, Mineral Processing Division,
Mines Branch, Department of Mines and Technical Surveys,
Ottawa, Canada.
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INTRODUCT ION

Location of Property

Samples were received from two properties in the Chibougamau
area in northwestern Quebec, as follows:
(1) Property held by Copper Rand Chibougamau Mines Ltd., which
is a copper=gold producer in the central section of the Chibougamau
area;
(2) Properiy held by Portage Island (Chibougamau) Mines Limited,

known as the No, 2 Copper Point ore~body in Roy township.

Shipment

Two shipments of ore, submitted by Mr. D. C. McDonaid,
Mine Manager, Copper Rand Chibougamau Mines Lid., were received on
August 1 and 2, 1960, at the Mines Branch, The first shipment,
weighing 204 1b, was diamond drill core from the Portage Island
property, while the second shipment, weighing 200 1b, was taken from

the mill feed of the Copper Rand mill.

Purpose of Investigation

The purpose of the investigation as outlined by Mr. D. A.
Livingstone, Metallurgical Consultant, is threefold:

(1) To determine the amenability of the Portage Island ore to
the Copper Rand method of treatment and the recoveries of copper and
gold anticipated therebys

(2) To study the mineralogical characteristics of the Portage

Island ore to determine the mode and occurrence of the copper and



gold, chiefly gold;.

{(3) 7o determine the alterations or additions to the Copper Rand
fiowsheet thal may be required to attain optimum metallurgical pér-
formance when treating the Portage Island ore,

The expected plan is to treat a mixture of 2 parts of Coppef
Rand ore and one part of Portage Island ore in the 1600 ton Copper
Rand mill. |

Sampling and Analysis |
| A head éample was riftled out of each of the ores and sub-
mitted for anaiysis. The rejects from the head samples were set aside
to be used for the invesfigative tests.

The head samples vere analysed‘as followsa:

Portage Isiand .Copper Rand

Au - 0.213 oz/ton 0,047 oz /ton
Ag =~ 0,445 M 0,215 "
Cu - 4,00 % 2.48 %
Fe - 18.08 " 20,91 "
S - 9.65." . 4,18 "

MINERATOGICAL EXAMINATIONt<

A portion of the head sample from the Portage Island ore
was submitted to the Mineral Sciences Division for microscopic exam-
ination and X-ray ﬁowder diffraction analysis. Five polished sections

vere made containing 12 pieces of ore.

XProm Internal Report MS-60-76 by W. E. White, Aug. 22, 1960.




Metallic Minerals

The metallic minexals, in order of decreasing abundance,

are chalcopyrite, pyrite, pyrrhotite, sphalerite, galena and gold.

| The greater part of the chalcopyrite in the polished
sections occurs as swall masses containing inclusions of gangue and
other sulphides, (Figure 1), A minor but appreciable proportion of this
mineral, however, is present as ceoarse to fine irregular particles and
narrow veinlels iﬁ pyrrhotite, pyrite, sphalerite, and gangue (Figures
2,3 and 4),

Pyrite occurs as coarse to fine disseminated grains in
gangue and other metallic minerals. The coarser grain sizes predominate
and contain a few small inclusions of gangue and sulphides, especially
chalcopyrite and pyrrhotite. Some grains of pyrite are fractured and
the fractures filled with chaleopyrite, pyrrhotiie, and/or sphalerite,
(Figures 1 and 3),

Pyrrhotite is almost as abundant as pyrite and has similar
modes of occurrence to chalcopyrite and is commonly and intimately
associated with it, (Figure 2), Some pyrrhotite is also scattered
through gangue and other sulphides as irregular particles and narrow
veinléts, (Figure 3),

Sphalerite is visible in minor amounts as coarse to fine
irregular particles in gangue, chalcopyrite, pyrite, and pyrrhotite.
Conversely, the gsphalerite encloses particles of these minerals as well
as galena, OSome of the chalcopyrite inclusions grade down to very fine
sizes and, in a few places, shov alignment, (Figure 4),

Galena is present in comparatively small amounts as medium
- coarse to fine anhedral grains vhich are usually associated with sphal-

erite, (Figure 4),
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Four particles of native gold, all well under 200-Ty1ér
mesh (74 microns) in size; were observed in pyrite, three in one grain
and one in another, Both auriferous pyrite grains are ih the same‘
niece of ore., The largest particle of gold,shown in Figure 5,is the

largest one scen,

Gangue Minerals

Gangue is subordinate to metallic minerals in the polished
sections and congists of a coarse to fine grained assemblage of quartz,

caleite and chlorite.

Conclusion .
| Although four grains of gold are 'not sufficient to
adequately repfesent ité mode of‘bccurrehce, thgy do‘prové_thét‘native
gold is present and that at 1east.some of it“o;éﬁfé in.pyrite in fine
grain sizes., Also, the fact that auriferous pyrite gréins were found
- in only one of the twelve piedes-of ore indicates that the distri-
buiion of gold is ﬁrobab1y~spotty or pétchy. Becéuse much of the
chalcopyrite is so closély associated with 6ther 6re-minerals, it may
be difficult to obtain cléan copper concentrates and good-recoveries_

by standard methods of treatment,
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those performed on Copper Rand ore by the prefix C, and those pef-

formed on the mixture by the prefix M,

Tests No3.P-l to P-4 (Grinding, Amalgamation, and Cyanidation Tests)

Three 2000 g batches of Portage Island ore were ground_l
to determine the time required to grind thé bfe té 65% ~200”ﬂ, and at
the sﬁme time to determine”the per cent free ﬁilling gold, af the |
various grinds, by amalgamation. 50¢ g of the amalgam'tailings.were
then cyanided for 48 hr to determine the maximum possiﬁle recovery of
the gold. Following'this a 1000 g sample was ground for 18 minutes

and treated similarly to the three 2000 g batches.

Results of Tests Nog. P~1 10 P-4

Screen Test

Test No. P P2 | P38 | P-4
Grinding : _
Tine (min) 20 25 30 | 18
w43 M 0.3 0.3 0.3 .
‘“48 ”“65 ?‘3 009 : 094‘ 0.4 ) 1.0
-65+3100 M . 4,4 2.5 -1.8 4,0
=100+150 M 2.7 6.9 5.7 8.5
=2504200 M 14.8 14.1 11,3 . 11.4
200 Y ‘ 69,9 - 75.8 80.5 75.1




Amalgamation Test

P-1 P2 P-3 P-4

Head
Au, oz/ton 022 .22 022 .22
Amalgamation
Tailing
Au 9 02/1:011 315 009 007 007

Hg Analysis
(by difference) .07 .13 .15 .15

Recovery, Au% | 31,8 | 59.1 | 68.2 [68.2

Cyanidation Test

P-1 P-2 P-3 P4
Head
Au, oz/ton 222 «22 .22 .22
Amalgamation
Tailing _
Au, oz/ten 015 -09 07 .07
Cyanide
Residue
Au, oz/ton 018 015 .015 .015
Solution
Analysis
(caled by diff.) »135 075 .055 .055
Recovery,
Au, % 61.4 34,1 25,0 } 25.0




= 10

Tegt No. P-b |
| | This vas a standard flotation test duplicating the Copper
Rand flotation conditions. 2000 g of ore was ground fof\2¢ minufes‘tﬁ
 68.8% 200 M. | | | o

Reagents and Conditions -

- Time o

Operation Reagents - 1b /ton - -min  Pulp
CGrind . Ca0 - 1.5 20
' : - NaCN ' - 0,02 R
' 'ZmZOO o C e - 0,03
Conditioning =~ Dowfroth 250 - 0,015 10  '10.4
S : 4200 _ - 0,03 N
Rougher flotation | : ' . 1«2
Conditioning =~ Z-6 - 0.05
2nd rougher flot : o A | . 1 .
w . W Dowfroth 260 = 0015 . 13
" . " » " . . - 9250 - 0‘019' . "25
2nd roughier conc . Ca0 to pH of 11 - ‘ ©10.9
(cleaned twice)
- Results of Test No, PwST,
‘ W g B - ~ .
Product %’ ’ Assays‘ ‘ . Distn %
o : : oz /ton o .
Au % Cu . Au | Cu
- Cu rougher cone - 4.4 1.51 27;64' - 2T.T . 31,1
- Cu recleaner cone 6.4 | - 1.08 | 26.62 | 28.9 - 43.6
Combined'cbncv~ : : o B
~'(qalcd)_ 1 10.8 - 1,25 | 27.0 . 56.6 T4.7.
2nd cleaner tail | 4.6 | 0,75 | 18.00 | 14.4 |  15.3
st " . "o 5.2 10,42 | 490 { 9.1 | 6.5
Rougher " | 79.4 - 0,06 0.17 - 19.9° | 3.5
Feed (caled)  {100.0 . 0,47 | 3.91 | 100.0 | 100,0




Test No. P-6

This test wes similar to Test No. P-5 except that grinding

time was reduced to 15 minutes,obtaining a product 61.2% -200 M.

Results of Test No., P=§

W Assays Distn %
Product
% oz /ton
Au % Cu Au Cu
Cu rougher conc 6.9 1.19 26,00 35.9 46.0
Cu recleaner conc T.9 0.91 19.60 31.5 39.7
Combined conc (calecd)] 14.8 1.11 24.0 67.4 85.7
2nd eleaner tail 4.7 0.63 6.60 13.0 8.0
ist cleaner tail 4,2 0.34 2,73 6.3 3.0
Rougher tail 76.3 0.04 0.17 13.3 3.3
Feed (calcd) 100.0 0.23 3.90 100.0 § 100.0

Test No, P-7

This test was similar to both Tests Nos. P~5 and P-6

except that the ore was ground for 18 minutes te 66,24 200 M.

Results of Test No, P-7

. e ~ Assays Distn %
Product % o7 JEon

Au % Cu Au Cu
Cu rougher conc 6.8 1.18 27.14 36.4 44.4
Cu recleaner conc 7.3 0.32 22.81 28,0 41.0
Combined conc (calcd) 13,9 «99 24,78 64.4 85.4
2nd cleaner tail 4.7 0,78 T.T4 17.2 9.0
lst " 1 4,5 0.36 2.99 7.6 3.3
Rougher " 6.9 0.03 0.12 10.8 2.3
Feed (calcd) 100.0 0.22 4,03 100.0 | 100.0
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Teat No. CM]..

This test vas conducted for the purpose of comparing the
Copper Rand ore to the Portage Island oxre. 2000 g of Copper Rand ore
vag ground for 18 minutes to 74.3 -200 M and floated under conditions

gimilar to those in Test No, P<5,

Resﬂlts of Test No, C-l

Produc,t . 'w-t ASﬁayS ’ Distn %
' | % |- oz/ten Zcu | Au | Cu

o Au o g :
Cu rougher conc | 4.3 |  0.243 | 28,28 34,8 | 52,2
Cu recleaner conej 3.7 0.223 21.05 27.5 33.4

Combined conc - : - T

(calcd) 8.0 0,235 24,9 62.3 85.6

2nd cleaner tail | 1.6 | 0.311 8446 16.6 | 5.8
1wt " n 1.9 0,103 5.37 6.6 | 4.4

Rougher tailing 88.5 0.005 0,11 14.5 4,2

Feed (caled) {100.0 0.03 2.33 | 100.0 | 100.0

Test NOo }’le

A composite sample of Portage Island ore and Copper Rand
ore was prepared by mixing 40 1b of -10 M Copper Rand ore with 20 1b
of «10 M Portage Island ore. The aséay of this mixture,to be known as
the Copper Rand composite mixture,was calculated to be as follows:

Au - 0.10 oz/ton

Ag '~ 0,29 "
Cu - 2,99%
Fe = 19,97 %
S - 6.,00%

Two thousand grams of the composite mixture was ground
for 18 min to 70,7% -200 M, and floated with conditions similar to

those of Test Noo PeG.




Results of Test No. M=1

We Assays Distn %
Product 7 oz /ton
A % Cu Au Cu
Cu rougher conc 5.8 0.605 26.06 37.7 53.5
Cu recleaner conc 4.4 0.715 22.89 33.8 35.6
Combined conc
(calcd) 10.2 0.654 24.70 1.5 89.1
2nd cleaner tail 1.3 0.45 6.64 6.3 3.0
lat cleaner tail 2.7 0,26 2.61 7.5 2.7
Rougher tail 85.8 0,016 0.17 14.7 5.2
Feed (calcd) 100,0 0.003 2,83 100,0 100.0

Test No. P=8

The purpose of this test was to determine the effect of

regrinding the second rougher concentrate before the two cleaning

operations,

1o 64.C% ~200 M,

similar to those in Test No., P-5,

then reground for 12 minutes and cleaned at a pH of 11,5.

Results of Test No. P=8

2000 g of the Portage Island ore was ground 18 minutes
Two rougher concentrates were floated in conditions

The second rougher concentrate was

Product Wt Assays Distn %
7 ozﬁzon % Cu Au Cu

Cu rougher conc 3.7 1.85 27.18 33.3° 25.4

Cu recleaner conc 7.0 0,815 27.18 277 48.1

Combined cone (caled) 10,7 1,17 27.2 61.C 73.5
2nd cleaner tail 3.2 0.68 14.77 10.6 12,0

ist " " 6.1 0,235 5,21 9.9 8.0

Rougher tail 80.0 0.0475 0.32 18.5 6.5

Feed (calcd) 100,.0 0.206 3,96 | 100.0 100,0




Test No, P-9

Thig test was

similar to Test No, P~8 except that the

second copper rougher concentrate was reground with'0.5 1h/%oﬁ of lime

for 12'minutes;‘and'a finished copper concenirate was skirmed from the |

reground rougher concentrate in the first minute,

- The third concen-

trate vas then floated and cleaned twice at a pHl of 11.0.

© Regults of Test No, P-9

o W Assays " Distn %
Product W; Tton 2 ' y; %,
o A % Cu A | cu
1st Cu cone 5.8 1,54 | 28,00 | 41.2| 41.3
2nd Cu conc - 3.5 0.87 | 24.73 14.1 | 22,0
Cu recleaner conc | = 2,5 0,92 | 25,15 | 10.6 16,0
Conbined conc = o . ' - o A h
(caled) 1.8 1.21 | 26,4 | 65,9 | 79.3
2nd Cu recl tail | 3,9 0.67 | 12.31 | 12,01] 12,2
1st Cu ¢l tail 662 0.30 | 2,76 8.6 4.3 -
'Rougher'tail 8.1 0,375 . 0.21 13,5 | 4.2
Feed (caled) 100,0 0,217 | 3.98 | 100.0 [100.0

Test No. Mu2

Two thousand grams of the compoqmte mjxture vas ground for

18 mlnutes to 68.6% -200 M and was floated under the following

condltlons-
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Reagents and Conditions

Operation Reagents -~  1b/ton ?i?ﬁ) P;ﬁp
Grind Ca0 = 1.5 18
NaCN - 0.02
Z2~200 - 0,03
Conditioning Dowfroth 250 - 0,009 10 10,5
Z2-200 - 0,03
Flotation
(finished cong) 1
Conditioning Z-6 -~ 0.05 3
Dowfroth 250 - 0,021
Rougher flotation 2
" " Dowfroth 250 - 0,009 3
Regrind rougher - Ca0 o 0.5 12
conc
Flotation (2nd .
Cu conc) 1
Flotation (3rd
Cu conc) 3
Reclean 3rd Cu cenc Cal to pHef 11 11.0

The tailings from the 3rd Cu concentrate flotation and
from the recleaning flotation were combined and sized in a screen
test.

Screen Test on Combined Tailings

Sized Fraction Wta, %
+100 Y 0.2
«~1004+3150 M 0.3
=150+200 M 1.2

=200 M 98.3




S

Reoults of Test Noy -2

-16 -

Distn~4%l

Product | w;" = Assays
’ _ '?:u on ZCu | Au Cu

18t Cu conc 6.6 0,61 | 26.12| 50.4 | 61.5]
2nd Cu cono 2.0 0,61 | 24.94| 15.3-| 17.8
Cu ¢l conc 0.8 0.64 26,46 | © 6.4 | 7.0
Combined conc (caled) 9.4 0.61 *25.9 72.1 | 86.8
Cleaner tail (comb) | 4.6 0.185 | 4.50 | 10.6/ | 7.4
Rougher tail 8540 0,006 | 0.9 17.3/ | 5.8

Feed (caled) 100,0 0.079 | 2.80| 100.0 |100.0

 Test No, M-3

ﬁ'This:test was -similar to Test Nb; M~2 except that théﬂu
initial grinding time was reduced to 16 minutes, obtaining a product of

'68.5% -200 M.

Results of - Test No, M-3

Product W | Assays ' _Distn ,%
' o % - o0z/ton - g ‘
" Au % Cu- Au Cu
15t Cu conc 7.1 0.55 | 26.36 | 51.0| 64.2
2nd Cu conc 2.0 0.605 | 21.87. | 15.8| 15.0
Cu recleaner conc | 0.8 0,584 | 26.12 - 6.1) 7.2
~ Combined conc (caled) 9.9 0.57 . | 25.4 | 72,9 | 86.4
‘Conbined cleaner tail 4.8 10.15 4,55 9.41 7.5
Rougher tail 85.3 0.016 | 0,21 17.7 | 6.1
" Feed (calcd)- 100,0 0,077. | 2,92 100.0 {100,0




Test No, M-4

This test was a five-stage, locked-cycle test, designed to
simulate a plant operation with a recycling of the cleaner tailing from
the second vougher concentrate. Lach cycle involved the grinding of
2000 g of the composite sample for 16 minutes to 68% ~200 M, and the

addition of the cleaner tailing from the previous cycle to the ground

ove,
The conditions of operation in each cycle wure as follows:
Reagents and Condilions
Time pH
Operation Reagents - 1b/ton min Pulp
Grind . Ca0 - LoD 16
NaCN = 0.02
7,200 - 0,03
Conditioning Z-200 = 0.03 10 10.6
Dowfroth 250 = D015
Flotation 1
(st Cu cone)
Conditioning Z-0 - 0,05 3
Dowfroth 250 - 0,015
Flotation (2nd 2
rougher conc) Dowfroth 250 - 0,009
Clean and veciean Cad to pH of 11 11.0

(2nd rough conc)

The combined Cu cleaner tailing was filtered and added to
the 2000 g batch of freshly ground ore of the second cycle, This
mixture was then treated in conditions similar to those of the first

cycle, The variation in pH in each cycle was as follows:

Cyele No, 1st Conditioning pl Cleaning pll
2 11.0 11.2
3 10.1 11.0
4 10,3 10.9
) 10,9 11.0
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© Results of Test No, Md
Cycle Wi W4 Agsays . Distn %
No, Product r 7 /[t '
oduc gm % oKé_on % Cu A Cu
1 1st Cu conc 111.3 1.1 28,87 “11.1
21 18t Cu cone 138.4 1.4 25,40 12,4
3 | 1st Cu conec 127.1 1.3 - 27,37 12.4
4 1st Cu cong 124,3 1.2 26.57 11.1
5 1lst Cu conc 144.3 1.4 25,86 12,6
t Cu ¢ | :
1S(ca¥cggnc 645.4 6.4 26,51 59.6
Composite 1st Cu . ' .
conc (assay) 0.6L | 26.42 | 43.8
1 | Cu clean conc | 102.0{ 1.0 17,27 6.0
2 { Cu clean conc { 106.2 1.1 16.66 6.4
3 Cu clean conc | 110.5 1.1 o 15.79 6.1
4 Cu clean conc 129.5 1.3 1 15,33 6.9
5 Cu clean conc | 110.4 1.1 15,53 6.0
Cu clean conc _ o
(caled) 558,6 5.6 16.11 3l.4
Composite Cu ¢l conc L
(assay) 0.555] 16,10 | 34.9
Combined Cu cone oo B - L
: (calcd) 1204.0) 12.0 0.58 | 21.75 78.7 91,0
5 | Cu clean tail | 30.3{ .0.3 | 0.37 5.75 1.1 0.6
1 | Rougher tail }1755.0} 17.6 0.32 2.0
2 Rougher tail §1755,0) 17.6 0.24 1.5
3 | Rougher tail {1763.0| 17.6 0.28 1.7
4 Rougher tail {1747.0( 17.5 0.28 1.7
5 Rougher tail {1741.0} 17.4 0.25 1.5
Rougher tail |8761.0! 87.7 0.27 8.4
. (caled) : - e
Cdmp. rougher tail : ek _
(assay) 0.02 0.23 20.2
TFeed (caled) |9995.3| 100.0 0.089 2,87 }100.0 100.0
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Test Noo. M~5

This test was a locked cycle test similar to Test No,
M~4 except that in each cycle, the 2nd copper rougher concentrate was
reground for 12 minutes with lime before floating a copper recleaner _

concentrate. The pll variations in each cycle vere as follows:

~1st Conditioning = Cleaning
Cycle No, pH ‘ ‘ pH
1 11.2 11.3
2 11.2 11.3
3 11.3 11.4
4 10.8 11.0
5 1i.1 11.0

The resulis of Test No, M~5 are shown on page 20,

Sumnary of Results of TestsNos, M-4 and M-5

In o}der that the results of the two locked-cycle tests
might be more easily compared, the following table of results was

condensed from these two tesis:

Assays Distn %
Product Wt
rodue A oz [ton %

Au Cu Au Cu

Test No, M4
Combined Cu cong 12,0 0.58 21..8 78.7 91.0
Cu C]. 'ta.i‘] 003 0.37 5.8 1.1 006
’ Rougher flot tail 87,7 0.02 - 0.27 ¢ 20,2 8.4

est, Mo 15
Combined Cu conc 11.3 0,64 24.0 80.0 92.5
Cu ¢l tailing 0.6 0.24 8,0 1.1 1.6
Ito‘lghﬁx‘ flO'L’ ‘tail 880 3. O .02 O e].g 18 e'g 5 - 9
Feed (caled) 160,0 0,09 2.90 1 100.0 | 100.0
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Regults of ibst No; M5

Cycle Product] SWE W Assayg : ',,E§Stnl~%
No.f - " - gm ;% oz /ton % o
_ : Au Cu Au Cu
1 last cu conel 148.0] 1.5 27.18 13.9
2. 118t Cu conc{ 150.8] 1.5 25,29 12.9
3 |1st Cu cone| 146,41 1.5 24.32 12,5
4 |1st Cu conc|  164.0{ 1.6 26.86 14.1
5 |1st Cu.conc{ 166.2] 1.7 25.34 14,7
4 18t Cu conc} ‘ o .
(caled) T15.4) 7.8 25,7 68.1
Composite 1st Cu: | N |
cone (@‘ssay) . 0063 25.35 5404
1 {Cuclcone {  65.9| 0,7 19,06 4.5
2 lCuclcone |- T2,0f 0.7 22,34 5.4
3 {Cucloonc { - 91,0f{ 0,9 21.36 | 6.6
4 |Cucl conc |- 65,1] - 0,6 | 18.65] 3.8
5 |Cuclcone | 60,4 0.8 20,03 | 4.1
Cu ¢l conc | ) o B
(calcd) | 354,4) 3.5 20,1 24.4
Compusite Cu ¢l h .
___conc (agsay) 0,67 - 20,50 | 25.6
" Combined Cu conc| AN T f .ff_ = |
© (ealed) - | 1120.8{ 11.3 0.54 | 24,0 | -80.0 | 92,5 -
A AR T ST S T S HAETFR LT = 1 “"‘mml
5 {Cu ¢l tail 60.2{ 0.6 0,235 8.0271 1.1 - 1.6
1. { Rougher tail] 1718.0 | 17.2 0.13 1.1
2 |Rougher taill 1788.0 1} 17.9 0.24 1.5
3 }Rougher tail| 1758.0 | 17.6 0.18 1.1
4 |Rougher tuil{ 1756.0 | 17.5 0.17 1.0
‘5 JRougher tail| 1792.0 1 17.9 0.19 1.2
‘Rougher taill” - o - .
(calcd ) | 8812,0 1 '88.1 0,19 5.9
Comp, rougher BN : : N R
tail (2s50y) 0,019 0.19 | 18.9 |
Feed (ealed) |10002.0 | 100.0 0.090 | 2.93]100.0 | 100,0
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CONCLUSIONS

The copper mineral, chalcopyrite, in the Portage Island
ore occurs mainly as small masses, containing inclusions of gangue
and other sulphides., The investigation showed that these masses of
chalcopyrite can be freed for fiotation by grinding to 657 minus 200
M, The gold in this ore seems to be closely associated with the
pyrite and occurs as native gold of particle size less than 200 M.
Grinding the ore to 65% minus 200 M results in the complete liberation
of about 32% of the gold, while grinding to 80.5% minus 200 M results
jin the liberation of 687, |

The grinding tests did not indicate that prolonged
grinding would liberate the chalcopyrite entrapped in thé pyrite»as
veinlets, Grinding to 65% minus 200 M seems to result in the optimum .
liberation of values, Since Portage Island ore requires a longer
grinding period than the Copper Rand ore to achieve the same degree
of fineness, the grinding of the composite mixture might reduce
milling capacity slightly and tend to produce a composite flotation
feed that resembles the Copper Rand ore in the finer fractions and
the Portage Island ore in the coarser fractions. As most of the
copper is liberated in the Poriage Island ore by grinding to 65%
minus 200 M, it is to be expected that the recover& of copper from
the mixture will remain high. Similarly, the recovery of gold from
the mixtiure can be expected to drop, because of the reduceé liber-
ation of the gold in the higher grade ore.

The regrinding of the second rougher concentrate before

the cleaning stages was investigated. Preliminary tests on the




Portage Island ore indicated that the regrinding will produce a higher
overall grade of concenirate from this ore, The 1bckéd-cycle_tests on
~ the composife mixture, of two parts CoppervRand ore and one part | h
PortagevIsland ore, resulted in an appreciable increase in both grade '
and recovery of - copper when regrlndlng the second rougher concentrate;
The grade of the flnal cancentrate was. 1ncreased from 21.87 to 24.07
copper. The overall recovery was’ 1ncreasod from 91.07 to 92.5% for
copper and from 78.77 to. 80 .0% for gold (T@@*ﬁ Hos, M-4 and M~0)

. The hlgher gold content of the composzte m1xture over
that of the Copper Rand ore Wlll result in an 1ncrease in the gold
content of the flotailon ta1]1ng. The cyanidation tests indicate
that the gold loss in the tailing is recoverable, Shquld the pro- o ' 4
portion of Portage ISlahd ore be increased at some tiﬁe in‘the-future;
1t might be adv1sab1e to consider the cyanxdation of" the flotatlon
talllng for maximum gold recovery. |

The two ores under 1nvest1gat10n were fairly. 51m115r.1ﬁ

their physxcal nature and reacted favourably 1nd1v1dua11y and as a
mlxture to the flotatlon’condlt;ons and reagents of the‘Copper Rand
mill. The only élterafion'to the Copper Rand mill'which would seem
fo be -advisable wouidvbe‘the'inclusién of a'regrind circuif for the

second copper rougher concentrate before cleaning, -
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