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INTRODUCTION

This report covers the preliminary flotation testwork on two

separate composites of ore from the Harper Creek Copper Property in

British Columbia.

~ Composite A, containing 68 pounds of crushed diamond drill cores, was re-

ceived on December 3, 1370.

Composite B, containing 300 pounds of crushed cores, was received on

January 1%, 1971. This sample consisted of six bags designated as follows:

No.
No.
Noe.
No.
No.

No.

1

O M F w p

DRILL HORENO. 5  _
\
(69H-19, 69H-8, 69H-22)

" (67H-1, 69H-5, 6TH-2)

(69H-3, 6TH-6)
(69H-1, 69H-6)
(69H-13, 69H-15)
(69H-27, €9H-23)

Each composite was screened at four mesh and the oversize crushed

to minus four mesh. Head sample of each composite analysed as follows:




-3....
CONCLUSTONS

1. GRINDING REQJIREMENTS .

Both composites were found to exhibit a considerable degree of
| kaolinisation witih the result that the ore vas quite friable end relatively.
easy to grind. A series of grinding tests are summarized below and the work

index for each grind is given in comparison to McIntyre gold ore (work index

| 13.4). .
Por Cent Minus Taboratory Vork
g o e B
' 50 L. 8.7
60 6.0 96
70 7.9 . 0.4
80 - 10.1 TI
" 90 o 13.8 11.9

Flotation testwork (See Test H-31) indicated that & primary grind

to about 62 per cent minus 200 mesh should be adequate for this ore.

———

The power requirements for grinding are calculated from the fol-
lowing data:



Work index at 62 per cent minus 200 mesh 10 l#};?ra/‘bqn

/ . LA i
80 per cent passing size of feed = 12,000 microns ( VZ
" (assuming approx. rod mill feed)

80 per cent passing size of product = 132 microns

Using Bond's fornula,

W o=wr( 0 - 10 ;
\ NF
(VFg, 8
Power requirements = 10.10 ( 1 - 1 )
( I3z~ V12000 )
Power requirements = 8.2 Kwhr./ton 727
7=

2. RECOVERY OF COPPER

The best test results achieved on a sample of Harper Creek ore
are shown below:

TEST H-31

—
: Assays Distribution
Product % Wt. % Cu % Mo Cu Mo
end Clr. Conc. 1.2 27.63_ 0.020 T8 T 5.8
2nd. Clr. Tail 0.3 8.20 ° 0.091 5.8 6.4
1lst. Clr. Conce. 1.5 23.75 0.03k4 84.5 12.2
1st. Clr. Tail 3.6 0.70 0.049 6.0 ho.2
Rougher Conc. 5.1 T.48 0.045 90.5 5k
Rougher Tail 9Lk.9 0.042-  0.002 9.5 Ls.6
Head 100.0 0.42 0.00L 100.0 100.0

— A ___\_1/'
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Cu
Cu (as oxide)
Mo
Pb
Zn
Ni
As
Sb
Fe
S
Au
Ag

R}

f(rOJ“ e

Po (Magnetite) " (9
Cal

MgO

A1203

5i0z-

Insol.

Specific Gravity

...

\

\
Composite A

(as per cent)
0.46
0.012 267"
0.016
<0.01
0.03
0.03
0,10 4
0.01
4.8
- 1.69
0.002 (oz./ton)
0.07 (0z./ton)
L.80
3.38
" 3.8
3.2
9.82
63.0
79.8
2.78

r‘h—‘ i

Composite B
(as per cent)

0.k2 |
0.0153¢7= <7
0.017

0.006

0.032

0.068

0.01 .

0.012

h.2

1.66

0.004 (oz./ton)
0.12 (oz./ton)
3.23 '

1.5

1.8

3¢5

60.9

T9e5

2.85
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Frou the grade-recovery curves on page 13 the above test results
are equivalent to a final concentrate grade of 25.00 per cent copper at a roe-
covery of_&g:§h1er cent. Recirculation of cleaner tailings would probably

increase the overall recovery to at least 85 _per cent.

Testwork has shown the following factors to be of importance in
the treatment of Harper Creek ore:
1) The copper in Harper Creek ore is present in the form of fairly coarse

grained chalcopyrite with minor amounts of bornite and covellite.

2) Testwork has shown a primary grind to about 62 per cent minus 200 mesh
Yo be adequate for achieving overall copper recoveries of 91 to 92 per

cent in a rougher concentrate assaying approximately T.5 per cent copper.

3) Reagent requirements appear to be relatively simple.. Acceptable results

were achieved using:

0.10 1bv./ton R-343 - Rougher stage

0.03 1b./ton MIBC . - Rougher stage

0.02 1b./ton Sodium Cyanide - Regrind stage 7~/ o>
0.01 1b./ton §-3302 - Regrind stage |

0.5 1b./tor. Lime - Regrind ctage

/tgzﬁBegrinding of the rougher concentrate was proved to be necessary for
achieving high recoveries in the cleaning stages. Two stage cleaning
was used throughout.



5)

6)
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Flotation tiwes were:
Rougher stage - 8 mins. )
lst. Cleaner stage = 5 mins.
2nd. Cleaner stage - 4 mins.

Recovery of molybdenum, &s can be seen from the metallurgical balance
above, proved difficult. Even when specific molybdenum collectors were
used (See Tests H-22 to H-24), low grades and recoveries were recorded.

More work will be done on improving the molybdenum metallurgy.
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TESTWORK PROCEDURE AND RESULTS

Testwork on Composite A (0.47 per cent copper)

A series of grinding and flotation tests were performed on 2,00C
gram samples of Composite A to determine the optimum grinding time. A rougher
concentrate was floated for four minutes using 0.10 pound per ton of AF-238

(sodium di-secondary butyl dithiophosphate). An additional 0.05 pounds per tom

of AF-238 waes added and a scavenger concentrate was floated for six minutes.

Methyl isobutyl carbinol (M.I.B.C.) was used as the frother. The samples were

treated at the natural pH of the ore which was 8.4. The results are tabulated

below:
Grind Time %-200 M. in 0'All Rghre. + Scave O0'All Rghr. + Scav.

Test Noe (Mins.) Product Conc. (% Cu) Recovery (%)

H-5 L 46.2 T.87 80.1

H-1 | 8 69.0 9.63 94,0

H-2 12 85.4 i 9.78 92.4

H-3 16 92.6 ‘ 9.04 _ 96.0

H-4 20 96.4 10.42 93.8

Testwork on Composite B (0.42 per cent copper)

The initial testwork on Composite B 1nv01ved‘substantiating the

earlier grinding tests performed on Composite A. Tests H-13 and H-1L were,
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conducted on samples ground for sixteen minutes to 91 pef cent minus 200
mesh. Using a similar procedure to test H-3, a comparison was made of the
suitability of a xanthate collector, R-350, to the Aerofloat collector

(AF-238) used previously. The results are summerized below:

Collector Addition 0'All Ro + Scav. Conc.. O'Al]l Rec. in Rghre.

Test No. (Lb. /ton) (9% Cu) + Scav. Conc. (%)
H-13 0.15 AF-238 8.22 95.3 |
H-1k 0.15 R-350 ToSh . 95.3

The results showed AF-238 to be slightly more selective than R-350.

A series of tests, H-15 to H-17, were carried out at varying
grinds to further study the relationship between recovery of copper and fine-
ness of grind. In each test a rougher concentrate was floated for eight
minutes using 0.10 pounds per ton of AF-238. Two stage cleaning was employed,
" lime being added to maintain a pH of 10.5 in the first cleaning stage. The

results follow:

Test  Grind Time % -200 M.  Ro. Conc. % Recov. 2nd. Cl. Conc. % Recov. in
No. (Mins.) In Product (% Cu) In Ro. Conc. (% Cu) 2nd. Cl. Conc
H-15 .6 53 TTh 83.9 1h.25 757

H-16 9 ol 8.61 90.7 13.57 86.5

H-1T 12 83 - B.32 © 93.2 k.82 84.T7
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The results at this stage indicated that a grind to between

70 and 80 per cent minus 200 mesh was probably optimum but cleaning of

. the rougher concantrates produced unacceptable grades of cleaner concen-

trates. Microscopic examination of the second cleaner concentrates showed

the presence of 1arge quantities of liberated pyrite with substantial amounts

of quartz containing chalcopyrite inclusions.

For more effective depression of pyrite in the roughing stage,
0.5 pounds per ton of lime was added to the primary grinding stage in tests
H-19 and H-20 to give a rougher pH of 9.5. Separate rougher and scavenger
floats were carried out, with the first scavenger concentrate recycled to the
succeeding rougher float of the double locked test. Two stage cleaning was
again employed with additional lime being added to maintain a pH of 10.5 in
the first cleaning stage. Test H-20 repeated the procedure of test H-19

with the exception that the rougher concentrate was reground. The results.

are given below:

0'All Ro. + Scave 0'All Recov. in 2nd. Cl. Conce % Recov. in

Test No. Conc. (% Cu) Ro. + Scav. Conc. (% Cu) 2nd. Cl. Conc.
H-19 ' 8.93 . 91.5 28.28 69.3
H-20 9.98 ' 86.8 ' 30.90 T76




The results showed that:
1) Lime, added to the primary grind, was not effective in depressing

pyrite in the roughing stage (compare tests H-1T and H-19).

2) Regrinding of the rougher concentrate gave substantial improvements in
both grade and recovery of copper in the second cleaner concentrate

(See grade-recovery curves on page 13.)

The preceeding testwork results showed on average approximately
20 per cent of the molybdenum had been recovered in & rougher concentrate
which analysed only 0.026 per cent molybdenum, from a head grade of 0.005

per cent. Attempts were therefore made to increase the molybdenum recovery

by the use of specific molybdenum and copper/molybdenum collectors.

Tests H-22 to H-24 involved the use of fuel oil and Cyanamid
reagent S5-3302 as molybdenum promoters. The results (See Flotation Report
Sheeés on pages 1k to 35 ') showed the highest molybdenum content in a
second cleaner concentrate to be 0.072 per cent at a recovery of 17.2 per
cent. As the results were disappointing, éttention was paid to improving

the.copper metallurgy in the remaining tests covered by this report.

The results of test H-24 showed an overall copper recovery of

—

L 90.?/§ér cent at a grind of 57 per cent minus 200 mesh. The renaining test-

work on Composite B was therefore aimed at producing an acceptable grade of



cleaner concentrate at this grind. Tests H-26 to H-31 involved the regrinding
of rougher concentrates with combinations of lime and sodium cyanide. The

results are shown in the grade-recovery curves on page 13.



Grinding % Minus Head Ro. + Ro. + 2nd. Clr. @2nd. Clr. -

rest (Mins.) men  (40a) Gone. Recov. (Ao (B _
No. (bcu) (%) Rghr. Sc
H-1 8 69.0 0.47  9.63 gk.0 - . L (
H-2 12 85.4 . 0.50 9.78 92.h - - 4 i
H-3 16 92.6  0.u48 9.04 96,0 - - 4

H-U4 20 954 0.47  10.42 93.8 - - L

B-5 b 46.2  0.46 7.87 80.1 - - L

H-13 16 92.0 0.l 8.22  95.3 - - b
B-14% 16. 91.1  0.ho To 5k 95.3 - - 4

H-15 6 52.8  0.h2 ToTh 839 14.25 75.7 8

H-16 9 7.2 0.4 | 8.61 90.7 13.57 '86.5 8

B-17 12 82.8 0.k2  B8.32  93.2  14.82 8h.7 8

H-19 12 84.6 0.45 8.93 91.5 28.28 69.3 3

H-20 12 8.0 0.4  9.98  86.8 . 30.90 T7.8 3

H-22 12 84.6  0.43 5.9k 95.7 16.84 86.5 N

H-23 9 T1.0 0.4 8.04 93.4 15.01 87.2 10

H-2L 6 s4.8  0.k2 6.86 90.9 27.81 737 10

H-26 6 56.8  0.40 7.22 88.6 28.18 77.6 10

H-28 6 54.8 0.42 T.70 85.6 31.43 4.3 7

H-29 7 . 62.6 0.1 TT7 92.0 18.23 85.5 8

H-30 7 €1.2 0.1 T+75 91.1 19.7h 82.2 8

H-31 7 62.0  0.h2 T.48 90.5 27.63 7847 8




SUMMARY OF HARPFR CREEK TFSTWORK

Y

P
P o e s s s Py o vy A

-
Test nnzio,,' Times ?r‘iimd
No. __ Rghr. Scav. "~¢I. ond. Cl. Rougher Scav. 1st. Clnr. (Mins. )

H-1 | 4 6 - 0.10 AF-238 0.05 AF-238 - -
-2 b 6 - 0.10 AF-238 0.05 AF-238 - -
H-3 4 6 - 0.10 AF-238 0.05 AF-238 - -
H-b L 6 - 0.10 AF-238  0.05 AF-238 . -

i B-5 4 .6' - - 0.10 AF-238 0.05 AF-238 - -

" H-13 L 6 = 0.10 AP-238  0.05 AF-238 - -
y B-3b g 6 - 0.0 R-350 0.05 R-350 - -
+ H=15 8 - 5 0.10 AF-238 - 0.0025 AF-238 -
H-16 8 - 5 0.10 AF-238 - - -
BT 8 - 5 0.10 AF-238 - - -
H-19 3 b 5 0.05 AF-238  0.05 AF-238 - -
H-20 3 S 0.10 AF-238 0.05 AF-238 - 5
H-22 4 4 5  0.10 AF-238 - - 5
B-23 10 @ - 5 0.10 R-343 - - 5
B-2h 10 - 3  0.10 R-343 - - 5
26 10 - 4 0.10 R-343 - - 6
H-28 T - 4  0.10 R-343 - 0.005 R-343 6
H-29 8 - L 0.15" R-343 - 0.005 R-343 6
H-30 8 - 4 0.15 R-343 - - | 6
H-31 8 - i 0.15 R-343 - 0,005 R-343 6

—ine



Reagents to Regrind

: .i- ﬁ- Lﬁff?&?’, ,

Test (Ib./ton) pH_ levels

No. . Lime  NaCN Collector _Rougher _ 1st. Clr. 2nd.

He1 - - - 8.2 - -

H-2 - - - 8.h - -

H-3 - - - 8.6 - -

H-4 - - - 8.6 - -

C Ees . . - 8.5 - -
H-13 - - - 8.2 - -

i H-14 - - - 8.0 - -
RS - - - 1.2 10.5 945
H-16 - - - 7.6 10.5 9.k
W, H-17 - - - Te5 10.5 9.5
H-19 - - - 9.5 10.5 10.5
H-20 - - - 9.5 10.5 10.5
H-22 - - 0.02 5-3302 9.5 10.5 10.5
H-23 0.45 - - | 8.0 10.5 10.5
H-2 0.b0  0.05 - 8.0 10.k4 9.8
Ho26 0.50 0.2 - 7.6 11.0 10.3
H-28 0.50 0.02 - 7.6 10.8 9.5
H-29 0.50  0.01 - 7.9 ° 10.8 10.4
H-30 .00 - - 7.9 11.2 10,6
H-31 0.50  0.02 0.01 S-3302 8.0 10.9 9.8

)

e
=4

$ % 1be
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&N fue
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g:;‘it;.cu. REMARKS
H-1

H-2

H-3

H-4

H-5

H-13

H-14 7

H-15 9+5

g6 9%

1y 900

H-19 10.5 0.50 1bs./ton 11mg in primary grind

H-20 10+ ' /lbs./:on " ' ' .
Hopp 1045 0.04 fuel oil, 0.01 1lbs./ton fuel in rghr. + scav.flos
H-23 10.5 0.0k 1obs./ton fuel oil in primary grind.

g2 98 ) " D "

H-26 10-3

B-28  0*?

o9 20

pgo 1046

H-31 9.8
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Date: December 7, 1970. EXPERIMEHTAL  LABORATORY IEST NO.
L — FLOTALION REPORT

' Sample: 2,000 g. H-1
) CONDITIONS REAGENTS POUINDS PER TON
j Point of %
- | Time L H
Addition ‘Min._ Solids Pit | AF238| MIBC !
Grind 8 | 645
Condition 2 8.2 || 0.10
Ro. Flt. | ll- 0006
Condition || 2 0.05
Scav. Flt. . 6 ’
i
{
- s s = SR SR AR T S
Remarks: '
P
Assay oz./ton or % ' % Distribution
Product Veight Cu Cu
i—__—;_. =721 ¥y} £r -
RO » Cohc. 0-2 209 1301'-3 82.7
" "oy 0.7 5.61 o 8.3
' D'All Ro.Concd 3.6 11.91 | 91.0
~Beav. Conc. 1.0 ' 1.41 . 3.0
H1A11 Cone. | 4.6 9.63 ke
Tail 95.4 0.03 ' 6.0 !
Head ‘ 10000 00"}7 ° 00.0 —
: = _
i
S -

Remarks:

J .
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)yate: December 7, 1970. EXPERIMFNTAL  LABORATORY TEST NQ.
T FLOTATION REPORT
sample: 2,000 g. ' H-2
|ﬂ CONDITIONS REAGENTS POUNWDS PER TON
_/ Point of - 1 yomen
Tine L y ] H
Addition ‘Min. Solids p Ar238| MIBC
Grind 12 6“'2_
Condition 2 8.4 || 0.10
Ros. Flt. 1& 0-06
Condition 2 0.05
5cav. Flt. 6 0.02
[ !
|
f
Qz,, 1
Bgmarks:
A Assay oz./ton or % % Distribution ____ A-4
Product Vieight i C
. Cu Cu B Y
Ro. Conc.0-2! 3.2 || 13.59 87| '
b " 2""‘ 005 3-08 3.1 |
0'A11 Ro.Conc‘. 3.7 || 12.17 90.5
ﬁcaVo COné- 1.0 - 0097 1.9 g
0'All Conc. o7 9.78 92.4 -'j
Tail 95.3 0.0k - 7.6 |
Head 100.0 || 0. 100.0 "
1
i

Remarks:
o




Date;

EXPFRIMANTAL  LABORATORY

December 7, 1970. TEST_NO.
FIOTATION REPORT :
Sample: 2,000 ge H-3
! CONDITIONS REAGENTS POUNDS PER TOH
/_ Point of — apr———-
- . Time | % H '
Add itipn Min. Solids p AF238| MIBC
Grind 16 | 63.5
Condition 2 8.6 0.10 .
Ro. Flt. “ “' 0008 .
Condition 2 0.05 _
Scav. Flt. I 6
. iRemarks:
W,
% Assay oz./ton or % i_pj,gj_;r_ibp_tion_____,__"____%
Product Veight :
Cu - Cu ;
RO Cpnc_.O-2 2.9 {]15.26 92.4 (
* 2'“‘ ! 007 1050 2-0 j
0'A11 Ro Concy 3.6 |{12.60 9k ‘
Scav. Conce 1.5 || 0.50 “ 1.6 ‘
O'All Conc- 5-1 9.01} 1 96.0 __..43
Tail 91"09 0.02 ‘ )+.0 |
Head 100.0 0.48 oot | 3 1 ..
|
Remarks:

-/



Daté:  Decenber T, 1970 EXPERIMFENTAL TABORATORY PEST NO.
- FLOTATION REPORT

Sample: 2,000 ge : g H-b
CONDITIONS REAGENTS POUNDS PER ‘TON

. Point of’ :

/i ‘Addition _;i;’c Lo? 15, Pl | AF238| MiBC

Grind 20 62.5

Condition 2 8.6 || 0.10

Ro. Flte L 0.06

Condition 2 ' 0.05 )

Scav. Flt. 6 0.02
—
s
I -

Rerarks:

_

4 | Assay oz./ton or % Distribution
Product Weight :
— = - Cu_| I
Ro. Conc. 0-2! 2.8 || 15.20 : | 91.3
T2kl 0.5 1.16 - 1.2

b'A11 Ro Come| 3.3 || 13.10 | . 92.5

Scave Conc. 0.9 0.69| . | 1.3

D'A1l Conc. ‘ L.2 || 10.42 93.8

E_agi ' 95.8 0.03 | 6.2

Head 100.0 Il o7 | _ | 100.0

Remarks:
G —————"

-



EXPERIMINTAL  1ABORATOIY

Date:  December 7, 1970 TEST_NO.
FLOLATION REPORT :
Sample: 2,000¢g. ' H-5
I COUDITIONS REAGENTS POUNDS PER TOW -\
/ Point of T o— e
1 Time | %
addition 0" L%y | PR |Aro3s | MInc - R
Grind L 67
Condition 2 8.5 || 0.10 |
Ro. Flt. | &4 0.08
Condition 2 0.05 *
Scav. Flt. 6
1l
Remarks:
4
-/
% Assay oz./ton or % % Distxibution_____ __ __
Product Weight ~
Cu Cu B o
RO. Conp.0-2 2ol+ 12070 66-0
- 2-b| o9 | 468 9.1 |
0'All Ro Conql 3.3 10.52 7541
Scav. Conc. 1.4 )| 1.64 | 5.0
0'All Conc. l"‘-l 7-87 80-1 -
Tail 95.3 0.037] 19.9
Head ,100-0 00h6 100.0
i
Remarks:

-/




V‘Dnbc:

January 28, 1971.

EXPERIMENTAL ™ "LABORATORY

Lhiik LY.
FLOTATION REPORT
. Saunples 2,000 g. - ncw sample ' H-13
Poinf of - CONDITIONS REAGENTS POUNDS PER TOI .
fiAdditién o Lo"{i asl ™ | arzsel wznc ' ~
loring 16 | 63.5
Condition 2 | 0.10 ) e
Ro. Flt. H L 8.2 0.06 i
Condition 2 0.05 * _
Scav. Flt. 6 8.0
|
Remarks:  Repeat of H-T to determine differences, if any. Ro. conc. only assayed for Mo..
: 4% Assay oz./ton or % % Distribution . . __|
Product Weight o
. Cu o Cu o
Ro. Conc. 3.8 9.88 10,056 92.6 |
Scav. Conc. | 0.9 1.20 2.7 B
0'All Conc. || 4.7 8.22 95.3 -
Tails 95.3 0.02 ‘ b7 -
Head 100.0 0.k |100-0
_ 1

Remarks:


http://Mi.nj_Sg.lids

Date:  January 26, 1571. EXPERIMENTAL  LABORATORY . TEST NO.
S FLOTATION REPORT

Sample: 2,000 g - new sample a H-1k
l. CONDITIONS REAGENTS POUNDS PER TON ]
} / Point of e | ) [ -
__Addition .Min;.Lgliéa Pl |B-350 | wBe : —=ees
Grind 16 | 63.5 ]
Condition - 0.10 . N
Ro. Flt. 8.0 0.08
Condition 0.05 | )
Scav. Flt. . 7.8 o
L
|
i

Remarks: As H-13 only R-350 used instead of AF-238. Metallurgy not improved. Concentrate

grade decreaéed.

w,
- 4 Assay oz./ton or % % Distridbution . __ _
Product Veight ; _
Cu Mo . Cu
Ro._Conc, 4,0 9.38 | 0.0k 92.9
Scav. Conce. 1.1 0.86 , 2.h
O'All. Conc. S.1 T.54 ' 95.3
Tails 9k.9 || 0.02 | o L7
HEAD ‘ 100.0 0.40 . 100.0 -
f
. Remarks:

-/



patc: February 11, 1971. EXPERIMENTAL TABORATORY TEST HO.
- FLOTATION REPORT

§.“_'91’.-1‘3.‘ 2 x 2,000 ge . ) H-15
Point of ' C?NDITIONS REAGENTS POUNDS PFR TOIl o
”i/ Addition ai:}f“gﬂé 1as PH AF238 | MIBC|Lime ; | 1
lortna 6 | 61 ' )
Condition 2 T«2} 0.05 )
Roe Flt. l 8 7.2(/0.05 | 0.02
No. 1 Clnr. 8 10.5 *
No. 2 Clnr. 5 10.5 |p.0025
|
| 1| .

}Remarks: 2 Ro. Conc.'s combined for cleaning.

D

: Assay oz./ton or 4% % Distribution .~._-..,._!
Product Vieight _ ‘
i _Cu - ‘ Cu .
2 2 Cl. Conc.l| 2.2 || 1k.25 ' 15T :
2 Cl. Tail % 0.8 2.16 ' | 4.1 . J
P}l €l . Conc.| 3.0 || 11.03 ' | 79.8 |
J1 Cl. Tails| 1.5 || 1.16 -t I b
Ro. Conc. || 4.5 T.Th ‘ 83.9 L
Tails 955 0.07 16.1
Head 1100.0 0.k2 ' ' 100.0 -
' i

Remarks:
1 T ——

-/



e

EXPERIMFNTAL ~“LARORNTORY

P.?.E‘. bruary 11, 1371. TEST NO.
February 11, 137 FLOTATION REPORT
Sample: 2 x 2,000 g Co H-16
l . CONDITIONS REAGENTS POUNIDS PR TON W
i J Point of ™ -
— . Time !

Adaition | L T PHap238 | MIBC | Lime -
Grind 9 67 _ ——
Condition T.2 {| 0.05
Ro. Flt. 8 7.2 || 0.05| 0.02
#1 Clnr. ‘5 10.5
f#2 Cinr. 5 9.4 |/0.0025
T
!

Remaxks: 2 Ro. Conc.'s combined for cleaning.
—/
'7, Assay oz./ton or % ' % Distribution_ |

Product Weight '

Cu Cu

# 2 Cl. Conc. 2.6 13057 86.5

%‘ 2 Cl. Tls. 005 1-68 2.0
) . - ‘ ' L —-— — __‘
% 1 Cl. Conc. 301 11-65 88-5 !
'l 1 010 Tls- 102 ) 0076 2.2 e

Ro._Cong. 4.3 8.61 90,7

Tails 95.7 0.0k 9.3 .

Head 100.0 O.41 100.0

|
Remarks:

-/



Dafc:  pebruary 11, 1971. ~ EXPERIMFENTAL ~ TABORATORY PEST NO.

' FLOTATION REPORT
Sample: 2 x 2,000 g. ' H-17

CONDITIONS REAGENTS POUNDS PER TOIl 1
}Point of ” S,
- || Time % ‘

T2 adaitdon | " Lo Yias| P hre3s | wic| Lime J S
Grind 12 | 67 _
Condition TeS 0.05 |
Ro. Flt. T.5 || 0.05| 0.02
[Z/ 1 Clor. || 10.5 .

4 2 Cinr. 9.4 l0.0029
f
[ ;
: o T =3
emarks: 2 Ro. conc's combined for cleaning.
= ‘-;__‘ == = = =T
: Assay oz./ton or % % Distribution e an e e e
Product Veight :
Cu Cu
# 2 Cl-Conecs| 2.4 | 14.82 AL
. l i
# 2 Cl Tls. : 1.0 2-30 5.5
4 1 CL Conc.l| 3.4 {l11.1 90.2
# 1 Cl. Tls.| 1.3 || 0.96 | 3.0 :
Ro. Conc. | 4.7 8.32 " 93.2
Tails 95.31] 0.03 6.8 -
Head 100.0 }| O0.k42 100.0 -
|
: e
Remarks:



Date: February 15, 1971. EXPFRIMENTAL  TALRORATORY TEST 10,
FLOLIATION REPORT

Sample: 2 x 2,000 g. - - H-19
Point of CONDITIONS REAGENTS POUNDS PER TON . T
{ Addition ;;ff .So?idg_ PR Lime |AF238 | MIBC
lorina , ' 12 6h.5 0.16 .|
Condition 2 9.5/ 0.15| 0.05 —
Ro. Flt. 3 9.5 0.0k
Condition 2 9.2 0.05 * |
Fcav. Flt. 5 . 9.2 | 0.02
§# 1 Clnr. 5 10.5|| 0.07 |
»; 2 Cinr. 5 10.5|{ 0.05
. S | S - PSS S S SR ==3
Remarks: 2 Ro. conc's combined for cleaning.
-
: Asggx_gfi[ton or % % Distribution | -
Product Weight .
Cu Cu
# 2 C1 Conc. [ 12 28.28 69.3
# 2 C1 Tls. 0.5 8.96 ' 10.0
1 C1 Conc. 1.6 || 22.24 ' 79.3
# 1 Cl Tls. 1.1 1.88 | . ) 4.6 .
Ro. Conc. ' 2.7 13.95 : " 83.9
Scav. Conc. 1.9] 1.79 ' 7.6
0'All Conc. ! L.6| 8.93 - 91.5
Tails 1 95 0.04 8.5
Head _kiiloo.o 0.k4s5 : 100.0

Remarks:

Jc



&IV R
———ontee

S Wi Ule J &wv)

Lo Rl

FLOTATION REPORT

§_gg_p_]_g_ 2x 2,060 & H-20
| Point of C?NDITIONS REAGENTS POUNDS PER TON ‘ L W
_J Addition J'I;ir':'e goi’i as| M ‘Lirre AF238 MIBC i L
Grind 12 | 6h.5 —
Condition “ 2 9.5 |l 0.16 | 0.10
Ro. Flt. " 9.5 0.03| .|
Condition 2 9.3 0.05 : S
?cav. Flt. 5 9.3 0.0l
Regrind 5 20
'j# 1 Clnr. 5 10.5 || 0.08 0.0] _
#2cumr. | s ho.s | 0.0k 0.01 B
[Remarks: 2 -Ro. conc's combined for cleaning. B
-/
: Assay oz./ton or % % RDistrivution_ _J
Product Weight .
__ Cu Mo —Cu_ Mo.__._. I R
# 2 C1 Conc. | 1.1 [} 30.90 0.018 T7.8 b.1
# 2 C1 Tis. 0.3 | L.28 0.035 2.9 2.2
# 1 Cl Conc. || 1.4 |l25.19 1 0.022 80.7 6.3
7 1 Cl1 Tis. 1.2 || 0.52 0.0Lo | 1.5 9.9 e
Ro. Conc. 2.6 ||13.80 0.030 | 82.2 16.2 A
Scav. Conc. 1.2 1.68 0.016 4.6 4.0
0'A11 Conc. | 3.8 || 9.98/ 0.026 86.8¥ 20,2
TaTls | 962 0.06 0.00% 13.2 79.8
Head glloo.o 0.l 0.005 100.0 100.0 .
Remarks: o -

.



pate;  March 3, 1971 EXPFRIMENTAL  LASORATORY PEST N0,
' FIQUATION REPORT
Sawple: 2 x 2,000 g- H-22
-—-—O.-‘ .
| CONDITIONS REAGENTS POUNDS PER TOW
j Point of - T 3 Fuel N
el m 4
additdon " 8014q6 P |yime 13302 ‘I\F238 MIBC | 011 ! S
Grind 12 | 64.5 0.16 | 0.05 .
-1 Condition 2 | 9.5]| 0.20 *10.10
RO. Flt- h 905 0006 O-Olb
Condition || 2 9.0 0.05 *
Scav. Flt. 4 9.0 0.04 0.02
Regrind 5 0 - 0.02
# 1 Clnr. 5 10.5|| 0.10
F 2 Tinr. 5 10.5170503 0.02 =
# 3 Cinr. 1 3 10.5 0.02
Remarks:
% Assay oz./ton or % ‘ %.Distribution e
Product Veight _
Cu Mo Cu Mo
F 3 Cl. Concs| 1.8 || 1580 0.066 | 83.2 F>erY I
#3Cl. Tls. || o.4 || 3.50 0.027 3.3 2.7
?F2 Cl. .COHCOf 2.2 6.84 0'059 8605 31.9
#' 2 Cl. Tls. ' 0-6 0082 00019 1.1 201
# 1 Cl. Conc.]| 2.8 |{13.40 1 0.050 87.6 34.6
# 1l Cl. Tls. 2.4 0-37 0.018 2.1 10.6
Ro. Coi‘lc- 502 7.39 00035 89.7 hs.a
Scav. Conc. 107 1-50 0.022 600 9.1
0'All Conc. 6.9 5494 0.032 ' 95.7.4 54.3
cav. Tls. . : 93-1 0.02" 0—.003 1&.31 u5.7,
Head ' 100.0 00“‘3 0-0010' 100.0 100.0 .

Remarks:



Date:  March 18, 1971.

EXPFRIMENTAL
FLOTATION REPORT

LARORATORY

TEST HO.

Sample: 2 x 2,000 g. H-23
| Point of CONDITIONS REAGENTS POUNDS PER TOH ‘ L i
~/ Addition _;ﬁi;e Lo?idg Pt gﬁi R-343| MIBC| Tdme i |
Grind 9 6k.5 0.0k4 e
Condition 5 8.0 0.06| 0.1 .
Ro. Flt. 10 0.0k ]
Regrind 5 50 0.19 ) -
1 Clnr. 5 10.5 0.25 )
L:- 2 Clnr. 5 10.6 6.25
'Remarks:
-/
K % Assay oz.[ton or L % Distribution o]
Product Vieight
- Cu Mo I _cu Mo .
nd.Cl Conc. 2.4 j| 15.01 0.034 87.2 1.0 -
Pnd. C1 Tls. 0.8 || 2.14 0.068 b.1 .92
Ist. C1 Conc. | 3.2 || 11.79 0.043 91.3 23.2
jst. Cl Tls. 1.6 J| o0.54 0.043 2.1 11.8 i
Ro Conc. 4.8 8.05 0.043 é%.h 35.0
Ro Tail 95.2 0.029 0.00k 6.6 65.0
Head 100.0 || 0.4 0.006 100.0 100.0 _—
|
Remarks: B



EXPRRIMEITAL  TABORATORY . YRUL 1O

Dake: h 18 .
3 March 18, 1971 FLOIATION REPORT

Sample: 2 x 2,000 g. ‘ _ ) | H-24

 Fotnt of l CONDITIONS __ REAGENTS POUI{DS PER TON i L
J addition }éi ng:_i_d:_ pit | O35 R-343 | MBC | Lime | NacN 3 f 1.
Grind 6 64.5 0.04 |

Condition 5 8.0 0 T ——
Ro. Flt. | 10 0.0l .

Regrind 5 50 | 0.4 ) e
# 1 cinr. 5 10.4 0.02 L

{ 2 Cinr. 3 9.8 : 0.03

j .

| ' _

Remarks: # 1 and # 2 Clnr. were conditioned for 2 minutes after NaCN addition.

/
% Assay oz./ton or % : % Pistribution |
Product Veight :

: Co | Mo Cu Mo R

#2 Cl Conc. 1 ;7.81 - 0.072 3.7 - 17.2
-#2 C1 Tis. 1.5 H L.ag 0.030 15.2 9.8 .
#1 C1 Conc: 2.6 |{1k.19 | 0.0u8 | 88.91 27.0 '

#1 C1 Tls. 2.9 0.29 0.018 | 2.0 11.2
Ro Conc. 1 5.5 |l 6.86 0.032 90,9 38.2 ]
Ro Tls. ok.5 || 0.0k 0.003 91| 61.8 |
Head Iioo.o 0.415 ~ 10.005 | 1000 100.0 -
I ‘ ' ﬁ

Remarks:
L

.



U-.ILB.‘C‘; mrcn Zq,’ 19{1. BAL TV LU LV PEAYPIVIAVIDRV/AY § _A—l_c_s:_t.—l_!_\:.
' FLOIATION REPORT )
Sample: 2 x 2,000 g. H-26
~ CONDITIONS REAGENTS POUNDS PER TON
Point of - o
: . Time ] .
¢ Adaitdon |4 Tids PH 1R-343 | MIBC | Lime | NacN : ' ——
Grind 6 6k.5 ' - ——
Condition 2 7.6l 0.10
Ro. Flt. 10 7.6 0.10
Regrind 6 50 0.5, 0.02 *
# 1 Cinr. L * 11.0 0.04
# 2 Cinr. b 10.3
Al
Remarks:
J
: % Assay oz./ton or % I % Distribution —e ]
Product Vieight
Cu Mo . Cu Mo |
# 2Cl Qonc. lel 28-18 - 000,4-3 7706 900 |
# 2 C1 Tl. Ol L.58 0.101 4.6 7.6
#1CLconc. || 1.5 || 21.89 0.058 | _ 8.2 | - 16.6
# 1 c1-T1. 3ok 0.75 0.045 . J 6.4 29.1
Ro_Conc. | k.9 T.22 1 0.049 88.6 d4s.7 I
Ro Tail. 95.1 || o.0u8 0.003 . | |sha _
Head 100.0 0.40 0.005 100.0 100.0 |

Remarks:


http://ftfl.fi

Dntc: March 214., 1971. EXPERIMENTAL IABOWNLORY LEL Ve
- FLOTATION REPORT
Sample: 2 x 2,000 g. ' H-28
CONDITIONS REAGENTS POUIIDS PER TON
Point of ( ” e -
. Tine % H
_/ Addition Min. Sonids| P R343 | MIBC | Lime | NeCN L
Grind 6 6!4'05 - -
"| Condition 2 7.6 || 0.10 —
Ro Flt. 7 706 0.10
Regrind 6 55 0.5 | 0.02 ) _
# 2 Cinr. b 9.5 0.02 ]
Remarks: Ro. conc. filtered and repulped with 150 cc. Hz0.
P
\J .
: % Assay oz./ton or % % Distribution S
Product Veight
Cu Mo Cu Mo
# 2 Cl Conc. 1,0 31.h3 0¢0h6 7"‘"3 8.2 o i
# 2 C1 Tis. 0.3 6.7T7 0.140 L.8 7.k ]
# 1 C1 Cone 1.3 || 25.74 0.068 19.1 15.6 |
l
# 1 Cl Tls. 3.!" 0-81 00056 6.5 33.7 --5
Ro. Conc. | o7 7.70 0.059 85.6 49.3 :
Ro. Tail ‘ 95.3 0.064 0.003 1.b 50.7 )
Head u 100-0 O.’+2 00006 100-0 100.0 -
R 4 |
i 4 .
B __'______-,':‘:.'
Remarks:

J




jample: 2 x 2,000 g. ' | H-23
%Point o CONDITIONS REAGENTS POUNDS EFR TOW 1
;if\ddition Enm 597{1(15 PH R-343 | MIBC | Line NaClJ | B
!Grind 7 6k.5 S
condition || 2 1. 7.9 || 0.15 i
Ro Fit. “ 8 0.12
Regrind ” 6 50 0.5 | 0.01 ) .
# 1 Clor. 5 10.8 {|0.005 | 0.0k
i 2 Clnr. " 10.4
|
|l .
5 markes $
J
4% Assay oz./ton or % % Distribution . .
Product Vieight
== — Cu Mo —Lu | ___ .l Mo .| . . l.o_.__
# 2 C1 Conc. 1.9 18.23 0.03Y) 85.5 11.3
# 2 C1 Tl. 0.3 L.34 0.116 3.2 6.1 ,4'
#1C1cCone. || 2.2 | 16.34 0.0k 88.7 17.4 R
# 1 cC1 Tl 2:6 4 0.52 0.055 3.3 2&.8 )
Ro Conc. ' 4.8 TTT 0.051 92.0 k2.2
Ro Teil 95.2 0.03! 0.003 8.0 57.8 -
Head 100.0 0.405 0.006 100.0 100.0
- Remarks: T

~/


http://57.fi

B U".LT-'T"’

Maxrch 30, 19(l.

= FLOTATION REPORT
-Sample 0 x 0,000 g H-30
[~ ! , CONDITIONS REAGENTS POUNDS PER TON '
Foint of | " T
- Time
_ Asastton | v | as| P [R-3u3| ume| nane .
Grind T 6.5 e
Condition 2 7.9 || 0.15
Ro. Flt. I 8 0.14
Regrind 6 50 1.0 *
JfL 1 Clnr. 5 * 11.2
¥ 2 cinr. 4 10.6
i
! -
— -\
Remarks:
-
4% Assay oz./ton or % % Pistridution |
Product Weight . ;
T S TSR TS e T e T ‘:i:-..—:. P Mo S= Cu =‘Nk-‘—): “““““““ -|F=== """"
# 2°C1 Conc. || 1.7 19.7h 0.014 82.2 3.7
# 2 c1 T1. 0.5 3.39 0.057 4.2 4,5 .
) ]
# 1 Cl. Conc.| 2.2 16-03 0-02)"' 86-‘4 8.2 __'
# 1 C1'Tl. 2.'6 0.75 ‘ 0.081 L.7 32.7 .
Ro Conc. L.8 T.75 0.055 91.1 40.9 )
Ro Tail 95.2 0.03& 0.004 8.9 sgaa .
Head H{O0.0 0-1}043 » 00006 100-0 100,00 ]
|
== nmeEe
Remarks:

)



4

J . k

Datés . EXPERIMENTAL ™ TABORATORY PECE_NO.
""w='  March 30, 1971. FLOUALION REPORT
. Samnles 2 x 2’ 000 Co H"Bl
o CONDITIONS REAGENI'S POUNDS PER TOH
) Point of ” - ] R
Time | % H | R-343! MIBC|S3302{Lime | NaCN
— Addition Min. Solids P . 343 33 N
Grind T 64.5 L
Condition 2 —7.91Q.18 T
Ro Flt- 8 0.12
Regrind 6 | 50 0.01 | c.5 | 0.02f ° ]
# 1 Clnr. 5 10.9} 0.005
{ | ———
Al i — =
Remarks:
}
-/
- % Assay_oz.[ton or % % Distribution .
Product Weight . .
T = :t‘cu .—h?— Cu S e MQ—--- —— .’.’.7:.:_'.
# 2 C1 Conc. 1.2 || 27.63 0.020 78.7 5.8
# 2 c1 Ti. I 0.3 8.20 0.091 5.8 6.4
# 1 Cl. Concd| 1.5 || 23.75 0.03k gh.5 12.2
#1C1. 7. | 3.6 o0.70 0.049 6.0 L2.2
Ro Conc. 5.1 7.48 0.045 | 90.5 sh.L .
Ro Tail 9.9 0.04P 0.002 9.5 4.6 -
Head 100.0 0.42) 0.00k4 11100.0 100.0 .
'!
Remarks:



