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FROM __K. V Konigsmann _ : ‘hfo' J;xx_vCatfngton‘

;February_l_J, 1978 - . o copy 71O __R. L. Coleman

copy 1O __B- P_- Wallace .

"o Dyd, T. Carson

This memo summarizes results of two investigations
which were carried out in parallel to flowsheet development

ﬁiﬁh Grum ores.

The first was to establish the effect -of many-fold

recirculation of effluents on flotation’behaviour.

In the second the characteristics of waste rock were

observed in crushing, grinding and flotation, |
to item 1, see appended report of Jan, 19, 1978,

Twenty-seven flotation tests (rougher flotation on;y) A
ygre carried out in succession over a period of three.months with
the same type of ore, The water required for each test was taken
from a laboratory tailings pond, into which tailings pulps and }
concentrate filtrates from these tests were deéosifed. After
three months of closed-circuit operation, conditions were still

stable, the series was terminated, ' R
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“The following observations are note-worthy:

-« The thioslidt generation during the tests was low (see page 5
of the report). Thiosalts oxidized quickly; depréssing the pH
of effluents from 10+ at the end of téhtS'tdlaboutva 8 in the

pond,

- The fluctuation in results was quite acceptable, fhe changes
which did occur - decrease in rougher concentrate grade with
cgrresponding increase in recovery - are primarily due to
some drifts in procedure. The usage of effluents even after

3 months recirculation did not have noticeible ill effects.

In summation, the results of the test series support the conclusions

on effluent utilization as contained in our report on pilot plant

testing of Grum ores,

to item 2, see appended report of February 9, 1978 '

Two samples of waste were tested by themselves and in
mixtures with Grum ore in varying proportions. Both waste samples
appeared to be metamorphosed rocks of sedimentary origin, léyéfs
being clearly visible in all samples, The darker colour of one

type may be due to carbonacedus components,
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Both types of waste crushed well, producing a fair

percentage of fines in one pass (15-207 passing 100 mesh),

The waste samples have a grinding work index of about

15 KWH/T., 'While this is high in comparison to Grum ores/it is
quite low when compared to the hardness of hon-sulphidic, |
Qiliceous wastes encountered elsewhere.v The derk waste crushed

into slaty, thin fragments,

Both samples contained high silica, 48-577,

m——

When exposed to water for days or weeks the wastes did
not absorb any, Theré was no indication of increasing stickiness
caused by the presence of clay components or the like.  The rocks

appeared quite stable during the time span fweeks) of observation,

When added to the ore, flotation would not suffer more
than one would expecf from 10 to 507% dilution, ihe contents of
Ca0 and MgO increased slightly in the rougher conﬁéntrates bﬁt
only in proportions which could be expléined by much reduced base

metal content of the flotation feed.

If the two samples of waste are representative of the

non-sulphidic waste rock at Grum, one could not expect unusual

difficulties from this dilution,
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Summarz

Twenty seven laboratory batch tests were conducted from

the 20 September 1977 to the 4 January 1978 with Grum ore (composite

no,2) substituting tailings effluent from a laboratbry tailings'pond

TResH

on lead and zinc flotation.

for raw water, in order to know the particular effects it could have

According to the results obtained it did not influence the

flotation performances, A more frothy zinc flotation was obserVed'

~“after several tests but it did not do any damage. Results are summa-

rized below for the seven last tests and for the three main flotation

products.

1° Pb rougher conc
1° Zn rougher conc

Zn rougher tails

‘Head

Analyses (7 or oz/t)

7% Distribution

Ag Pb Zn Zn
12,22 28,98 10,48 15.6
0.98 0.71 38.18 71.6
0.12 0.44 0.45 2.7
2,04 4,56 8,99 '100

..02
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 Laboratory work and results

From the 20 September 1977 to the 4 January 1978, flotation |
tests were performed with Grum ore (composite no. 2), substituting

tailings effluent from a small laboratory tailings pohd for raw w#ter.

A certain amount of fresh flotation tailings were poured into
the experimental pond and then, the following procedure was applied

for each test:

1. Before the test, measure the temperature, the pH and the 8203.v

concentration of the water in the tailings pond,

2, Float the lead and the zinc according to figure-l, using tailings
effluent whenever water is required (to wash the rods of the grind-

ing mill, to raise the pulp level in the cell, etc...).
3, At the end of the test, measure the temperature, the pH and the

8203- concentration of the water in the cell,

The flowsheet used is shown in figure-l, One thousand gr. of
ore were ground to about 80-85% -200 mesh with the reagents indicated

and then, aerated for 15 minutes before flotation, Three lead rougher

00.3'
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-concentrates were floated and analysed for Ag, Pb and Zﬂ. Following -
a conditionning of 5 minutes, Zn was also floated in three concentrates
and assayed fo; the same elements, A small.cup withva longvhandle was
used to sample the zinc rougher'tails at the end of the testé, directly
in the cell while beiﬁg agitated, and they were assayéd. ‘The tails
(solids + water) were put into the pond as well as thé filtrate of each

zinc and lead concentrate,
Table-1 demonstrates the temperatures, plH's and 8203-

concentrations of the water before and after each test. After each test

those measurements were made in the cell,

.0.4
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" Results for 1°pb Rougher coﬁcentrate, 1°Zn rougher concentrate
and Zn rougher tails are 111ﬁstrated in figures 2 to 7; For each,
analyses and recoveries for Ag, Pb and Zn Qre plotted #gainst test -
number, Detailed results are found in table 2 and 3 at the end of this

report,

Conclusion

The 1° Pb rougher concentrate behaves normally through the
.27 tests and doesn't show any particular trend., Lower recoveries
and higher grades for lead appear in the {irst tests because this con-

centrate was not pulled enough,

Figure-5 reQeaIs ﬁide variations in zihé-reéoQéries at the
beginning for the 1° Zn>rougher concentrate whéreas ziﬁc analyses are
more stable, Because not pulled enough in some of the first tests,
bad zinc recoveries and high grades were obtaiped in the concentrafe.r
After a certain number of.tests, flotation was observed ;o'become more
frothy. Somehow, here again no adverse effect on zinc flotation can

be noticed,

0'07
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The many wide variations in silver recoveries'andbgrades
in the zinc rodgher tails should be mentioned. The behaviouré of lead

and zinc are about the same in the tails,

‘To sum up, the use of tailings effluent had no significant
effects on lead and zinc flotation for Grum ore through all the tests

performed in Iaboratory.

-
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277

23,64
/054
39.09
32,9/
582
2592
2808

4.4

é95
/8.4
2420
2243

2998

/.09
172
/243
2.69
2,38
3.39
3.9
3.80
/.29
3.62
372
342
339

2.29
/.69
2,28
2,58
/.35
2,40
2.98
0.7
/.38
2./8
206
/32
228
242
/437
403
.98
7.00
/.2/
123
/25
207
0.96
/.39
/.38
/.2/

0.58

/24
457
YA
1./6
/123

s

0.9
284
1.0
423
089
.98
/08
/73
0.89

L7

28/
/.27
/./8
432
/03
/39
089

/.06

073
244

799
6.29
20,57
1699
2.8
/597
16,79
/.82
355
/.68
/.67
H56
1.3z
118
0.95
1644
142

2.06
2.28
2./2
/#/
7.90
2./5
/.40
2.20
.84

39.¢
458
32,/
279
2/
3574
322
345
282
37.8
35¢
267

285
#2.2
YA

/7.2

22.3

/5.8

2.2
22,7
53.4
254

/8.5

39,4

24./

305

43

264
0.43
0.63
2.6%
4.4/
4.44
0.33
0.4/
042
0.62
a.7/
0.34
.62
4469
042
052
0.74
o944
043
090
252
432
0.2/

td

044
044
.33

/.08
102
/4
Lo
109
422
.54
4.9%
087
4.9/
092
093

/47
042
08¢
406
0%
/.00
/.04
089
042
083
096
0.67
67/

4.3/

o144

9%

408
2,35
7.55°
4.8/
229
8.26
788
2.7/
232
347
6,54
702

ST

/18
096
42/
2.58
A2
1,93
/6]
2./3
045
222
232
/32
/.68
6,57

/28
4.9
/0%
X7

465
/08
0.55
.70
4.58
/.08
s
0,50

09% .

2.88
208
272
0.60
078
0.35

0.56
087
0.26
2.4/
085
0.37
2.99

0.9
/.00
0.7%
0.6
054
0%
0.39
0.7
0.5%
0.77
0.7
48

062

0.76
0.99

0553’

042
047
0.3
0.6/
045
049
046
040
D59
4.3
242

2.6/
/./8
2.5¢
209
0.53
3.22
2.74
/03
072
/.54
2,58
224

199

438
0.5
04/
)
0.83
0.33
0.47
0.53
0.28
063
498
0,58

049
.44

497
VYA
LSTF
45,8
42/.3
¢/3.L
Lo/
577.9
573.4

£73,/
565.9
5927
5.8
A
47/0
/4
4039
573.5
594.2
58¢.7
$80.6
#4.8
5821

5730
594,2
52,4
268,

a./
/4
d.00
0.6
.20
o/
9./

o./0

4.2/
0.3)
0.2
4.18
0.3
ol

a2/
0.7/
o
2.0/
0.2/
4.05
0.05
0.1/
0./
0.22

o/

4.2/

0.0/

4.53
.57
4.56
048
248
249

0.49
.43
045
096
0497
059
0.49
045
o#5
047
0.48
047
498
o#
049
043
048
X
0.4/
04/

045

A
WA
0.5
8.60
456
8.64
8.6
453
4.50
8.%
0.¢5
846
0.6%
P /A
045
A5
448
098
0.47
094
o047
043
A
448
044
446

044

3.62
3.30
0.00
527
LS
3./Z
3.43
2.90

5%

554
£.25
3.8
s

$53%

240

2,04

é.03
3.07
3.4
4,30
577
7./7
LIPS
3./8
2.9

S
247

772
7.64
8./7
742
¢.€8

wial

¢./8
606
£.28
.8l
578
662
7.27
480
4.90
4/5
¢.58
600

é.55
€3
5.9/
&.00

G577

¢u3
512

75
yav A

297

3.957
3.80
3.7
4,32
274
4.3
43/
338
3./
3.57) .
22/].
433
402
206
2.52
2.4#
324

3./2
2.8
3.0/
230
2.98
3./0
2.
2.€9

2.62.

223

205

2.3¢
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Both types of waste crushed well, producing a fair

_percentage of fines in one pass (15-207% passing 100 mesh),

The waste samples have a grinding work index of about

15 KWH/T, While this is high in cqmparison to Grum ores/it is
quite low when compared to the hardness of non-sulphidic,

éiliceous wastes encountered elsewhere., The dark waste cruéhed

into slaty, thin fragments.

Both samples contained high silica, 48-57%,

——————

~When exposed to water for days or weeks the wastes did
not absorb any, There was no indication of increasing stickiness
caused by the presence of clay components or the like,  The rocks

appeared quite stable during the time span fweeks) of observation,

When adéed to the ore; flotation would not suffer more
than one would expecf from 10 to 50% dilution, ihe contents of
Ca0 and Mg0 increased slightly in the rougher concentrates but
only in proportions which could be expl#inea by much reduced.base

metal content of the flotation feed.

If the two samples of waste are representative of the
non-sulphidic waste rock at Grum; one could not expect unusual

difficulties from thig dilution,
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Summarz

-1-

Twenty seven laboratory batch tests were conducted from

the 20 September 1977 to the 4 January 1978 with Grum ore (composite

no.2) substituting tailings effluent from a labératbry'tailings.pOnd

FreoH

on 1ead and zinc flotation,

for raw water, in order to know the particular effects it could have

According to the results obtained it did not influence the

flotation performances, A more frothy zinc flotation was observed

‘after several tests but it did not do any damage. Results are summa-

rized below for the seven last tests and for.the three main flotation

products,

1° Pb rougher conc
19 Zn rougher conc
Zn rougher tails

‘Head

Analyses (% or oz/t)

% Distribution

Ag Pb Zn Ag Pb Zn
12,22 - 28,98 10,48 80,2 85;0 15.6
0.98 0.71 38.18 8.0 2.6 71.6
0.12 0.44 0.45 3.2 - 5.2 2.7
2,06 4,56 ' 8.99 100 100 100

0002
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- Laboratory work and results

From the 20 September 1977 to the 4 January 1978, flotation
tests were performed with Grum ore (composite no, 2), substituting

tailings effluent from a small laboratory tailings pond for raw water,

A certain amount of fresh flotation tailings were poured into
the experimental pond and then, the following procedure was applied

for each test:

1. Before the test, measure the temperature, the pH and the 8203-

concentration of the water in the tailings pond,

2. Float the lead and the zinc according to fighre-l, using tailings
effluent whenever water is required (to wash the rods of the grind-

ing mill, to raise the pulp level in the cell,'etc...).
3, At the end of the test, measure the temperature, the pH and the

8203- concentration of the water in the cell,

The flowsheet used is shown in figure-l. One thousand gr. of
ore were ground to about 80-85% -200 mesh with the reagents indicated

and then, aerated for 15 minutes before flotation, Three lead rougher

0003'
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concentrates were floated and analysed for Ag, Pb and Zn, Following

a conditionning of 5 minutes, Zn was.alao roated inithree concentrates
and assayed for the Saﬁe elements, A small cup with a long handle was
used to sample the zinc rougher tails at the end of the tests, directly.
in the cell while being agitated, and they were assayed, “The tails
(solids + wéterz were put into the pond as well as the filtrate of each

zinc and lead concentrate,
Table-1 demonstrates the temperatures, pH's and 8203'

concentrations of the water before and after each test. After each test

those measurements were made in the cell,

0014
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" Results for 1°Pb Rougher concentrate,'1°Zn rougher concentrate
and Zn rougher tails are 1llustrated in figﬁres 2 to 7. For each,
analyses and recoveries for Ag, Pb and Zn are plotted #gainst‘test
number.'.Detailed results are found in table 2 and 3 at the end of this-

report,

Conclusion

The 1° Pb rougher concentrate behaves normally through the
27 tests and doesn't show any particular trend, Lower recoveries
and highér grades for lead appear in the {irst tests because this con-

centrate was not pulled enough,

- Figure-5 reveals wide variations in zinhc recoveries at the
beginniﬁg for the 19 Zn rougher concentrate whereas ziﬁc analyses are
more st#ble, Because not pulled enough in some of the first tests,
bad zinc recoveries and high grades were obtained in the concentrate.
After a certain number of.tests, flotation was observed to become more
ftothy; Somehow, here again no adverse effect on zinc flotation can

be noticed,

0..7
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The many wide variations in silver recoveries and grades
in the zinc rougher tails should be mentioned. The behaviours of lead

and zinc are about the same in the tails,

To sum up, the use of tailings effluent had no significant

effects on lead and zinc flotation for Grum ore through all the tests

performed in laboratory.

-

-
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Summary

Laboratory testwork was undertaken with some Grum waste
blended with ore (pilot plant sample) in differert proportions
(10 to 507%) to evaluate its influence on flottation performances,
The waste presents two colours: white and grey, The work index
is high for both (15.9 - 14.1) and they contain an important
amount of silica {47 - 57%). Tests were carried out with the
white one, In rougher flottation tests no adverse effects resulted
from the waéte addition, Recoveries and grades were good although
grades would have been better by pulling less hard for high waste
contents,. The table on the following page shows-some results
for the 19 énd 20 rougher concentrates put together for lead and

zinc,

Few Ca0, Mg0 and Sid,reported in lead ‘and zinc rougher
concentrates. Despite the high work index, the fineness of grind

was not changed for all waste to ore ratios.



% Waste

30

50

Pb Rghr
Analyses (%)
Ag Pb Zn
11.54/27.18 {11,05

11.25126.13 [11.40

Conc

% Distribution
Ag Pb Zn
18.4

75.6172.9

18.3

72,0 169.8

Zn Rghr Conc

Analyses (%)

Ag Pb Zn

1

1

551 2.45

491 2,62 132,70

26.88

% Distribution
Ag Pb Zn

12.3 | 8.9 | 68.7

15.8 {10.4 | 68.5




.

Introduction

On January 17, 1978, waste samples of the Grum deposit
were received at the concentrator laboratory, Two different
colours were observed and therefore the material was divided in
two types. One type displays a whitish colour kwhite waste)
while the other is dark grey (black waste), Table-1 demonstrates
different chafécteristics for each of these materials, From these
data we notice an important silica content and a high work index
for both of these rocks, These two types did not absorb water
after being put into water for 2 weeks and no change could be

seen, either in hardness or texture (both crushed).

Tests were run with varying amounts of waste blended to
Grum ore (pilot plant sample) , to evaluate the effects it could
have on Pb and Zn flotation, White waste was used for all the

tests,
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grind at 67% solids)

Work Index

15.87 Kwh/ton

TABLE -1
WHITE WASTE BLACK WASTE
Head analyses
Au oz/t €.002 < .002
Ag oz/t < ,05 < .05
Cu % .014 .015
Zn .06 .06
Pb o .02 .02
Fe 4.2 4.2
s | 3.8 7.5
Ni 012 .012
Co .002 .002
cd < .001 < ,001
Ca0 9.8 .83
Mg0 2,78 1.66
5109 47.7 57.1
As < .01 <.o01
Insol 63.6 80.9
FeS, 3,21 1.6 1
Hg PPM .280 .232
Specific Gravity 2.64 2,61
Natural pH - 8.3 8.2
ppm $205 (10 and 20 min 29.1-28.0 9.0-10.1

14.12 Kwh/ton
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~-Laboratory work and results-

The different proportions of waste blended to the ore
were O, 10; 20, 30 and 50%., From 0 to 50%, the head grade de~
creased from 2,51 oz/t Ag, 6.34 % Pb, 10,32% Zn, to 1.14 oz/t
Ag, 3.00 Z.Pb, 5.00 % Zn for the firstvseries of tests and from
2,62 oz/t Ag, 6.01 % Pb, 9.98 % Zn to 1.32 oz/t Ag, 2.87 % Pb,
4,77 % Zn, for the second series, the same tests having been repeat-
ed, The flowsheet used is shown in figure 1, The ore was ground
in a rod mill at 66% solids with the reagents indicated and then
three successive lead rougher concentrates were floated adding
certain amounts of 343, Lead flotation was followed by condition-
ning, the pH béing raised with 1lime, and by_three zinc rougher
flotations using 343, Reagents addition was decreased according
to the percentage of waste mixed with the ore,

Figures 2 aﬁd 3 present the Ag, Pb, Zn analyses and recoveries for
the 19 + 29 Pb Rougher concentrates and 1° + 2% Zn Rougher concen-
trates, and table 2 averages the Ca0, Mg0, Si0, analyses and
distributions of the two series of tests, for the same products,

Tables 3 and 4 show the detailed results,



-

% Waste

10
20
30

50

TABLE-2,

AVERAGE RESULTS FOR THE TWO SERIES OF TESTS

1° + 29 Pb Rghr -

Analyses

Ca0 Mg0
0.27 | 0.13
0.34 | 0,15
0.45 6.20
0.54 | 0.30
0,77 | 0.31

(%)
Si0

5.6
5.6
6.1

6.2

6.2

2

Conc
% Distribution

Cal Mg0 SiO2
4,0 5.7 " 3.4
2,2 3.0 2,6
1.7 2.1 2.4
1.8 2.6 2.3
1.1 1.4 1.4

0

0.

0.

19+ 2° Zn Rghr Conc

Analyses ( %)

Cal
.52
62

67

0.90

1

.36

Mg0
0.14
0.17
0.21
0.30

0.40

Si0
8.8
8.1

8.7

2

10.7

13.7

% Distribution

Cal
9.9
4.7
4.0

3.8

3.0

Mg0
8.5
4,0
3.4
3.4

2,7

SiOz
7.0
4.5
5.3
4.8

4,8




8-
E [C e ] ci=e i
L,m)mmm.‘g TLOWISAE 2T

WO Malk.

Ll S

| " f w0y
// & vava _
- RNWGB
2504~ (65 ~oeld) bjc

IR AT
R ¥

33___& O Ph Asd Cont

Neto = (02% %o \ble

303 - (0.0 YeekE) thfe D rrovaan

Lot w ooty
* ‘“‘li%’ — PP 2 cowe

AAW.\M‘ >——'@' ‘5"% @é’a’é& [4-Y Y5

COND.

dAlwvje a0

WSashonnt) niv Gavod
(o.Lw %AH0RT) hnis 343
dF.2NO

LIYOTYS b—_@ P L TNT Lo we

(O thfes q‘cu-2.::)\\;\9i
LIS :
Lenbeateced)n of
ut?;‘\r’) DU 3° Lo L2 e
2 rev

%

S VPR TAWS

{

%200 %o -325 AMEsH
o% wiie 234 IR
1) qdg . il
20 &b 1.0
30 ed< 3.4

g0 434 1B



- ”“ . _ B i

“,cm.;

- e }}a«@ g

*

ol *gl-

*ﬁ,.

[

LR bl b

ey 4P j@

o)

PRAT

_ _ _ ~ ww._w

&‘ﬁﬂ.ﬁwﬁ.‘l




O R R L A B PR T
.ﬂdﬂﬁ_iﬁ.omﬁ: A.

RHEE R
R Lt RS
I !
RN B |

o) afny A4 ol ol

R I,

T

R R T

“~oy M

T ab¥o\

FUUIET s el oy

i.“ BRI SEESS EEPET SPRVS PEDE SORSS SO0Y P SR S SO JO “ ceeilon,
H N B R PR : .
i ! - N NN oy

EUEES S FEOES FOEN) BN PP

: : = . " IE e : .
kol R e Tt B T

1

2a J

TIRBL TP STTVES o2




«11-~

Conclusion

Experimental results suggest that no adverse effects
result from the addition of waste (white waste) to the ore for the
ratios studied, Good recoveries for both lead and zinc were
obtained, In general, the grades were decreasing slightly for
lead and '‘a little bit more for zinc as the waste content was in-
creésed, mainly because concentrates were not pulled slowly enough,
flotation time having not been reduced, However, the waste did not
float very much and therefore presented no major problems, Although
the work index of this material is high, it did not alter the

fineness of grind,
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