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INTRODUCTION

On June 1k, 1977, a meeting was held in the offices of Kerr Addison
Mines Limited with Messrs. M.D. Rowswell, J.K. Carrington and P.S. Cross of
Kerr Addison Mines Limited, and Messrs. R.L. Coleman, B.P. Wallace gang X.V.
Konigsmann of Noranda Mines Limited. '

During the meeting the results from testwork obtained on individual
samples was discussed. From the available test results it was decided that
further testwork should be performed on various composite samples prepared from
the individual samples.

The testwork had the following objectives:

1) To optimize power requirements and attempt to reduce power input in
the primary grind and regrind stages. _

2) To evaluate the effect of recirculation of tailing effluent on lead
and zinc metallurgical results.

3) To evaluate possible reagent changes that might improve flotation
results.

L) To carry out testwork on overall composite that contained at least 20
percent of sample Ar??.

LAKEFIELD RESEARCH OF CANADA LIMITED

A.G. Scobie, P. Eng.,
Manager

NP laderrd

. _ S. Bulatoviec, P. Eng.,
Investigation by: C.W. Payne ' Project Metallurgist



1. Head Analyses'

The head

table below:

Head Analyses

SUMMARY

analyses of the overall composite samples are listed in the

Composite No.
Element
1 2 3 N 5

Lead (Pb) % 4.0 6.12 4.69 5.63 6.19

*(Pb) % (4.16) (5.91) (L4.60) ( 5.68) ( 5.95)
Zine (Zn) % 6.50 9.4l 9.05 10.%0 10.60

*(7n) % (6.60) (9.25) (9.12) (10.65) (10.61)
Arsenic (As) % || - 0.3 0.37 0.ko 0.37
Silver (Ag) oz/t - 2.39 2.05 2.45 2.54

¥ Calculated from testwork

2. Overall Composite Preparation

Five composite samples were prepared for this testwork from the eight
individual samples. Composite No. 2 contained.20 % ore sample A-T7. The dis-

tributions of the individual samples in the various composites are shown below:

Sample Assays, % Composite, Weight %

No. Pb Zn 1 2 3 4 5
F-3V 6.86 15.8 2.5 10.0 10.0 14.0 12.5
F-3H 6.87 11.1 4.3 | 15.0 15.0 14.0 12.5
c-77 k.72 11.1 - 10.0 10.0 1k.0 12.5
c-3 3.82 6.52 30.1 - © 10.0 - -
H-3 3.11 6.20 10.4 15.0 10.0 1k4.0 12.5
G-3_ 1.37 2.83 31.2 20.0 20.0 1k4.0 12.5
D-3 3.84 . 7.82 10.4 10.0 20.0 10.0 12.5
A-TT 13.00 7.81 8.6 20.0 5.0 10.0 12.5
B-2 7.81 15.20 2.5 - - 10.0 12.5
Total - - 100.0 100.0 100.0 100.0 100.0




Summary - Continued

3. General Evaluation

The test program was designed to evaluate the metallurgical processing
characteristics of the various overall composite samples prepared from the in-
dividual samples, which had been tested and described in Progress Reporf No. T.

During the course of the testwork an attempt was made to reduce power
input to the primary grina and the lead and zinc concentrate regrind stageé.’ It
was found that a decrease in power input in the primary grind was possible, with
no changes in lead and zinc rougher recoveries. However, using a coarser primary
grind, more power had to be applied in the lead and zinc regrinding stages in
order to obtain satisfactory metallurgical results. The optimum power distribu-
tion in the primary grind and lead and zinc concentrate regrind was established
as foilows. About 55 %‘of the total grinding power was applied in the primary
grind (9.3 kWh/ton), 38 % was applied in the lead concentrate regrind (6.4 kWh/t)
and only 7 % in the zinc concentrate regrind (1.1 kWh/ton).

In most of the testwork the modified standard procedure was used. The
following variables in the modified procedure were studied:

1) Effect of middling recirculation-cycle tests.

2) Evaluation of the effect of fineness of primary grind and regrind of
the lead and zinc concentrates on the respective grades and recoveries.

3) Level and type of zinc depressants.

4)  Type of lead and zinc collectors.

5) Effect of tailing effluent on lead and zinc metallurgical results.



Summary - Continued

3. General Evaluation

The overall metallurgical results obtained with all composites were
satisfactory; all composites had similar flotation characteristics. In com-
posites in which sample B-2 was present (> 10 %), the zinc flotation deter-
iorated slightly as compared to those in which sample B-2 was absent.

It should be pointed out that the cleaning of lead concentrate in all
composites was sensitive to the fineness of regrind of the rougher concentrate.
For the zinc circuit only little regrinding was required to obtain a high zinec
concentrate grade and recovery. Finer regrinding than necessary of the zine
concentrate lowered the final zinc recovery. The recycle water, tested under
laboratory conditions did not effect lead and zinc metallurgical results. Re=-
circulation of middling products in the cycle tests affected zinc circuit flo-
tation. Scavenging the zinc first cleaner tailing in open-circuit improved zine
flotation. Unfortunately, the effect of the middlings produced by fine batch - -
grinding in the laboratory could not be readily established. This was due to
differences in the characteristicé of middlings produced in a laboratory or in
a pilot plant or plant, even ﬁhen‘ground to the same degree of fineness.

4, Flowsheet

The standard fiowsheet used for treatment of individual ore samples
(Progress Report No. T, page 3) was not changed. Only modifications in the
type of collector in both lead and zinc circuits were made. In the series of
ecycle-tests, three modified standard flowsheets were tested, mainly to evaluate
the effect of middling recirculation (Flowsheets No. 1, 2 and 3). Flowsheet

No. 3 produced the most stable flotation conditions.

For the initial pilot plant operation, flowsheet No. 2 is suggested,

and the final flowsheet would be developed during the pilot plant operation.



Flowsheet No. 1

Ore 2 kg.

Grind

Conditioning

. . : 7N
Pb Roughefg%é Pb Scavenger [xt Conditioning Zn Rougher L4 Zn Scavenger > Flotation

—_ ™
‘ Ny, o
H— k0 (
Pb Regrind Regrind 1
i >4 . Zn Scav
Pb 1st Cleaner {= Pb 1lst Cl. Scav. Pl Zn 1lst Cleaner Zn 1st Cl. Scav. > Cl. —>
- i — Tail.
~
<+ Pb 2nd Cleaner ¢ Zn 2nd Cleaner ’ '
\\ ‘ I

{ Zn
Combined
Pb 3rd Cleaner = . l Zn 3rd Cleaner Tailing
< Pb L4th Cleaner “— 7n Lth Cleaner

i

Zn Cleaner
Concentrate

Pb Cleaner
Concentrate



Flowsheet No. 2

Ore 2 kg.

Grind

Conditioning

Zinc
Pb Rougher (1 Pb Scavenger }ﬁ Conditioning —% Zn Rougher — Zn Scavenger r—> Flotation

{ m\ Tailing

Regrind \l/ A

Zn Regrind

«=<=— Pb 1lst Cleaner

< Zn 1lst Cleaner

—

Pb 2nd Cleaner -
; Zn 2nd Cleaner r——>

Pb 3rd Cleaner \/

=—{ Zn 3rd Cleaner

Pb 4th Cleaner = \&&&\\NQ(
ﬂ} Zn Uth Cleaner

Iead Cleaner
Concentrate

Zince Cleaner
Concentrate



Flowsheet No. 3

Ore 2 kg.
Grind
Conditioning
Zinc
Pb Rougher H* Pb Scavenger Conditioning =1 Zn Rougher —ﬁ Zn Scavenger p>Flotation
Tailing
~ v e
Pb Regrind (
Zn Regrind
\\
Pb 1st Cleaner — Zn Scav.
: Zn 1lst Cleaner Zn 1lst Cl. Scav. [=>(Cleaner =
- Tailing
___%__
! Pb 2nd Cleaner
1 — l=| Zn 2nd Cleaner
—| P 3rd Cleaner Zn 3rd Cleaner \
Zinc
\ Combined
' Tailing
Pb kth Cleaner < Zn 4th Cleaner

Pb Concentrate

Zn Concentrate



Summary - Continued

5. Reagent Balance

Table No. 1 shows the reagent balance for the lead and zinc circuits,
respectively. This reagent balance is recommended for the initial pilot plant
operation.

Table No. 1 - Reagent Balance

Reagent Added, pounds per ton
Stage pH
Na>COs |ZnSOy |NaCN |R-242 |2 - 11|MIBC/CA¥|Ca(OH)2 |[M-Th48|CuSO, [{NasSils

Grind 2.0 1.0 0.3 | - 0.07 - - - - - 9.0
Pb Rougher - - - - 0.05 0.1 - - - - 9.0
Pb Regrind 0.5 0.5 |0.2 |0.03 | - - - - - - 9.0
Pb Cleaning || 0.4 0.3 (0.2 |0.025|0.015 0.015 - - - - 9.0-
) 9.3
7n Condit. - - - - - - 2.0 - 1.0 - 10.8

Zn Rougher || - - - = 0.05 0.08 - 0.1 (0.2 - -
Zn Regrind - - - - - - 1.0 0.02 | 0.2 0.2 10.9
Zn Cleaner - - - - 0.025 0.025 0.5 - - 0.2 11.0-
11.3

¥ MIBC : Cresylic Acid = 3:1 ratio

The changes made in the reagent balance used in the standard procedure
were designed to improve lead frothing characteristics, and the selectivity between
zinc and pyrite. The lead collectors R-242 and Z-U4 used in the previous testwork
were replaced with collector Z-11, and R-242 was added only in the lead cleaning.

In the zinc circuit collectors Z-200 and Z-U4 were replaced with col=-
lectofs Minérec 748 and Z-11. A marked improvement in the lead and zinc metal-
lurgical results was achieved when using the above collector combinations.

The effect of ZnSO04 additions was not established. In the absence'of
ZnS0y4, selectivity between lead and zinc did not change significantly. The omis~
sion of cyanide from the circuit resulted in a poor froth condition and lead

floated slowly.



Summary - Continued

6. Flotation Results

6.1. Batch Test Results - Overall Composites

The flotation test results, in which the standard laboratory flowsheet
(Progress Report No. T) and reagent balance described above were used, are sum-
marized in Table No. 2.

These results indicated that the flotation characteristics of the
overall composites were similar. The variations in flotation characteristics,
observed on the individual samples from which the composites were made (Progress
Report No. T7), were not present when using the samples in various combinations.

Table No. 2 — Flotation Results - Composite Samples

Test || Composite - Weight Assays, % % Distribution
No No Product
' ) % Pb Zn Pb Zn
222 1 Pb Cleaner Conc. || 5.80 60.8 5.59 | 85.8 L. 7
Pb 1st Cl. Conc. 9.46 39.5 7.76 91.1 10.7
Zn Cleaner Conc. 9.69 0.45 55.70 1.0 18.5
Zn Rougher Conc. 17.44 0.53 32.40 2.1 82.3
Zn Flot. Tailing 73.10 0.38 0.66 6.8 7.0
226 2 Pb Cleaner Conc. || 8.4k 61.3 7.18 88.0 6.3
' Pb 1st Cl. Conec. 13.49 40.9 10.00 93.8 k.1
Zn Cleaner Conc. 13.29 0.46 57.00 1.0 78.7
Zn Rougher Conc. 21.90 0.59 36.30 2.2 82.5
| Zn Flot. Tailing 64.61 0.36 0.50 4.0 3.4
225 3 Pb Cleaner Conc. 5.92 63.5 6.83 | 83.7 4.2
Pb 1lst Cl. Conc. 10.49 39.7 10.20 92.7 11.1
Zn Cleaner Conc. 1k.17 0.45 55.20 1.k 81.8
Zn Rougher Conc. 26.61 0.48 30.50 2.8 85.1
Zn Flot. Tailing 62.90 0.32 0.57 4.5 3.8
SR | PO | Mttt SO | RGN | M s IR EALIN | IR N
235 L Pb Cleaner Conc. 8.16 61.5 8.17 || 87.2 5.9
Pb 1st Cl. Conc. 12.95 hi.2 11.80 92.9 13.5
Zn Cleaner Conc. 16.06 0.67 56.3 1.9 _80.5
Zn Rougher Conc. 23.56 0.77 39.4 3.1 82.7
Zn Flot. Tailing 63.49 0.36 0.67 4.0 3.8
236 5 Pb Cleaner Conc. 8.72 60.2 8.79 || 871.2 7.0
Pb 1st Cl. Conc. 13.93 “10.3 11.90 93.2 15.2
Zn Cleaner Conc. 1k k5 0.5k 57.70 1.3 75.7
‘| Zn Rougher Conc. 2k.07 0.72 37.20 2.8 B1.2
. ‘| Zn Flot. Tailing 62.00 0.39 0.66 4.0 3.6
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6.2. Cycle Test Results

Table No. 3
=== 0. S5

Effect of Type of Flowsheet on Pb-7n Métallurgical Results - Cyele Tects

Test;'Flowsheet 'Composite | : ;:Weight ASS&YS; %. {l'u;if*”““"fi
vo. | o Yo Iroduct f— :
Tl ' ] % Pb [ Zn I Pb Zn |
207 | 1 1 | Pb Cleaner Conec. b, 77 66.7 k.56 78.4 3.2
Zn Cleaner Conec. 9.18 0.58 [57.h0 || T.3 78.5
’ Zn Flot. Tailing 86.05 0.95 | 1.43 20.3 18.3
” Head (Cnic.) ifloo.oo { k.og [ 6.71 . [ 160.0 100.01
217 2 1 ’ Pb Cleaner Conec. 1 £.12 I[ 62.2 'l 5.67 91.0 5.0
: Zn Cleaner Conc. I 8.91 ' 0.ko ’59.70 0.9 76.7
Zn Flot. Tailing | 8k.o7 | oo 1M1 8.1 18.3
IIHead (Cale.) ! 100.00 { .18 | 6.93 Niuc n [100.0
] . ! | ]
230 3 3% Pb Cleaner Conc. || 5.8 62.5 6.16 80.6 3.9
Zn Cleaner Conc. ) 13.75 0.39 [57.80 1.2 85.4
| Zn Flot. Tailing Il 80.43 1.02 | 1.25 18.2 10.7
! Head (Calec.) {’100.00 4,51 I 9.31 100.0 100.0
237 3 2 | Pb Cleaner Conc. | 922 |l so.7 [ 7.07 || 9.3 7.k
Zn Cleaner Conc. | 14,31 0.56 [55.7 1.4 86.2
| Z2n Flot. Tailing 76,57 0.41 | 0.78 5.3 6.4
| f Head (Calec.) jgloo.oo 5.84 | 9.25 11100.0 |100.0
T 3 2 Fb Cleaner Cone. [ 9.06 | s9.1 7.2k | 91.4 6.9
| Zn Cleaner Cone. ?é 1k. kg f 0.4 |56.6 1.2 86.0
Lgn_Flot. Tailing | 75.87 | O0.kk | 0.57 ] 5.7 4.5
{fHead (Calc.) 1100.00 {f 5.86 I 9.53 100.0 lloo.b

" lated by Noranda Procedure
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Summary - Continued

6.2. Cycle Test Results

The results obtained were satisfactory. It should be noted-that the zinc
recovery in the above tests was a function of zinc head grade. However, the results
suggested that the zinc recovery could be improved in the pilot plant operation.

T. Effect of Fineness of Primary Grind and Pb Concentrate Regrind on Pb Flotation

and Cleaning

A series of lead rougher and cleaning tests were perfdrmed, in which the
fineness of primary grind of 73.5 % and 87.4 % passing minus 200 mesh was used. and
in which the Pb concentrate regrind times were varied from 10 to 30 minutes. These
results are summarized in Table No. L.

Table No. k4

Effect of Fineness of Primary Grind and Pb Concentrate Regrind on Grade and Recovery

Test | Primary Grind Concentrate Regrind Weight || Assays, % | % Distr.
No. Grind |% Passing ||Regrind | % Passing|  Product %
Time 200 minutes 25 Pb Zn Pb n
min/ mesh Microns
2000g
200 || 30 87.4 10 N.D. Pb Cl. Conc.| 6.39 || L.8 |7.47 || Th.2 | 7.1
[ R Pb Ro. Conc.] - )|\ = | = L= _| .
214 || 20 73.5 /200 /| 84.0 |lIPb C1. Conc.| 5.97 || 52.7 {7.50 || 79-.5 | 6.8
i ' Pb Ro. Conec.| 26.2L4 | 1570 |8.11 il 93.0 |32.4
213 [ 0| 3.5 30 94.0  iIPb Cl. Conc.| 4.88 || 63.0 |5.70 || 75.6 | k.2
Pb Ro. Conc.| 25.70 || k.7 |8.08 || §372 |31.4
212 | 30 87.h || 30 96.2  liPb C1. Conc.| 5.6k || 60.5 |5.88 || 83.h|.5.0
e __ & |PbRo. Conc. 22.96 | 16.7 |8.26 || 93.6 |28.6
199 || 30 87.L 20 | N.D. |Pb Cl. Conc.| 5.36 | 59.1 |6.36 || 86=5-| 5.1
— : IPb Ro. Conc.| = - - - -
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- 12

7. Effect of Fineness of Primary Grind and Pb Concentrate Regrind on

Pb Flotation and Cleaning

range tested, had no effect on the rougher recovery.

The above results indicated that the fineness of primary grind in the

However, after an equal

regrind time (Tests 213 and 212) lead recovery decreased with decreasing primary

grind time.

It appeared that a decrease in power input in the primary grind must

be compensated for by an increase in power input to the Pb regrind stage to obtain

satisfactory results.

8. Effect of Zinc Concentrate Regrind

Six identical tests were conducted in which the zinc regrind times were .

varied from zero to 20 minutes.

Table No. 5

These results are presented in Table No. 5 below:

Effect of Zinc Concentrate Regrind on Grade and Recovery - Composite No. 1

Test || Primary Grind Concentrate Regrind Weight || Assays, % % Distr.
No. || Grind | % Passing || Regrind |7% Passing Product %
Time 200 Time 35
min/ mesh minutes | microns Pb 7n Pb| Zn
2000g
218 || 20 73.5 0 61.0  |[zn Cl. Conc 8.58(0.48 {55.2 || 1.0| 68.9
N | IS R | EE SR _||/%n_Ro. Conc.j| 17.69 ) 0.72 | 31.5 || 3.0| 81.0
219 30 87.4 0 70.0 Zn Cl. Conc 8.851/0.38 | 55.7 || 0.8 T1.2
' Zn Ro. Conc.| 18.891/0.57 | 29.6 || 2.6| 80.%
S | FE D | RN | _ _|fn Ro. tonc. LAl R NS AL | Hethl Bad il
220 20 73.5 10 79.0 Zn Cl. Conc 6.50{0.35 | 60.6 {| 0.6] 57.3
Y I N B Zn Ro. Conc.|| 16.5610.60 | 33k || 2.5| 80.4
221 20 73.5 15 85.0 Zn Cl. Conc 8.00|0.40 | 57.0 || 0.8} 68.5
N B Zn Ro. Conc.|| 19.990.58 | 26.7 || 2.9 80.3_
223 20 73.5 20 91.0 Zn Cl. Conc.|| 7.4110.37(59.8 || 0.7 65.9
_ N | I A Zn Ro. Conc.|l 19.9410.57 |27.8 || 2.8} 62.4
22 30 87.4 20 92.0 7n Cl. Cone.|| 7.650.36|58.3 | 0.7] 68.3
7n Ro. Conc.|| 19.33]0.53 |27.6 || 2.6 81.7




¢
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8. Effect of Zinc Concentrate Regrind

The above results indicated that at a finer regrind the zinc grade
increased, but the zinc recovery was poor. In these tests the zinc was dis-
tributed throughout the cleaner tailings. Therefore, a slight regrind of the
zinc concentrate would be necessary to achieve satisfactory zinc grade and
recovery.

9. Effect of Recycle Water

A series of tests was conducted in which the effect of recycle water
in Pb-Zn flotation was studied. The tailing water was produced from a large
batch test, and was stored in a covered tank outside the building. In Test No.
216, tailing water that had been taken immediately after the test was done. In
tests 222 and 229 the tailing water was in contact with tailing for 2 and 5 weeks
respectively before use. The results from these tests are summarized in Table

No. 6 below.
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9. Effect of Recycle Water

Table No. 6

Effect of Recycle Water on Pb and Zn Flotation Results - Composite No. 1

Test Water ' Weight Assays, % % Distribution
Product
No. Used % Pb 7n Pb 7n
208 || Tap Pb Concentrate 5.44 60.6 6.34 || 82.5 5.0
Zn Concentrate 9.6L 0.50 54,10 1.2 76.0
Zn Flot. Tail. |l 73.69 0.39 0.73 7.3 7.8
216 || Decant Pb Concentrate || 6.17 54,5 6.13 | 86.9 5.7
Immediately || Zn Concentrate 9.10 0.4L 55.30 1.1 75.1
after test || Zn Flot. Tail. || TkL.09 0.33 0.93 6.4 10.3
222 || Decant Pb Concentrate 5.80 60.8 5.59 || 85.8 .7
after two 7n Concentrate’ 9.69 0.L45 55.7 1.0 78.5
weeks Zn Flot. Tail. || 73.10 0.38 0.66 6.8 7.0
standing
229 il Decant Pb Concentrate 5.05 63.6 5.01 || 77.4 3.7
after 5 Zn Concentrate 9.97 0.57 54.0 1.4 78.2
weeks Zn Flot. Tail. || 71.29 0.30 0.69 5.2 7.2
standing
241 | Decant |Pb Concentrate || 5.88 || 60.5 5.75 || 86.7 4.9
|after 8 %Zn Concentrate 9.68 0.4 56.1 1.1 78.9
| weeks H7n Flot. Tail. || T75.20 0.33 0.67 6.1 T.h4
istanding l

The immediate use of recycle water affected Pb concentrate grade. The
use of recycle water after 2, 5 and 8 weeks standing had no effect on Pb and Zn

flotation results.
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10. Settling and Filtration Tests

10.1. Settling Test Results

concentrates from Tests No. 215a and b.

in Tables No. T and 8.

Table No. T

Lead Concentrate Thickening Tests

- 15 -

Preliminary settling tests were carried out on final lead and zine

The results obtained are summarized

Pest Flocculant Final Density ||Setting Rate® ||Thickener Area ft2/T/D*

No. pH Type |1b/ton| gpl % Feed | Compr. Feed Compr.
Cone. Solids Zone Zone Zone Zone

s-1 |8.3 - - 2880 | 80.6 L.64 | 0.70 0.47 0.59

S-2 8.5 SF-127 0.015 || 2821 7.7 6.66 1.02 0.33 0.47

= Feet per hour

* No safety factor applied

Table No. 8

Zinc Concentrate Thickening Tests

Test Flocculant Final Density ||Settling Rate® Thickener Area ftZ/T/D*
pH

No. Type 1b/ton || gpl % Feed |Compr. Feed Compr.
Conc. Solids Zone Zone Zone Zone

5-3 {[9.5 - - 2309 75.4 3.07 | 1.21 0.82 0.95

s-L il9.5 SF-127 | 0.015 ||2126 | T0.5 5.19 | 1.L5 0.45 0.59

& Feet per hour

* No safety factor applied

Thickener area requirements were reduced with the additions of a

polymer.
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.10.2. Filtration Test Results

Only two filtration tests were conducted on lead and zinc concentrates.
The results are summarized in Table No. 9 below.
Table No. 9

Lead and Zinc Filtration Tests

Test || Filter Slurry Filter || Floce. || Filter Time Sec. Filter Cake Filt.
Added Rate

Feed

No. ee % Cloth 1y /¢ || Form | Dry |cycle Thick| % |Rate || *

» Solids | pH : Total || In. |Moist | *¥

F-1 Lead 60.7 [8.6 | Co-6 SF-127| 30 |90 180 0.4 | 7.64]132.071 9.51
Conc. ]

F-2 | Zinc 56.8 | 7.7 | Co-6 ||sF-127]| 30 |90 | 180 || 0.3 | 9.35| 82.8) 10.6 |
Conc. . 2

*% Dry pounds per hour per square foot

* U.S. gallons per hour per square foot

= 0.015 1b/ton
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DISCUSSION

1. Testwork - Composite No. 1

Composite No. 1 was prepared from 7 individual samples, excluding
samplé C-T7. 1In this Composite the metal content was limited to 4.0 % Pb and
6.5 % Zn, and kept within the distribution of the three ore-types.. Several
test series were performed in which the following parameters were evaluated:

1) Fineness of primary grind and regrind of lead concentrate
2) Fineness of primary grind and regrind of zinc concentrate
3) Level of zinc depressant additions

) | Effect of middling recirculation

1.1. Effect of Fineness of Primary Grind on Lead Flotation

A series of rougher tests was conducted to investigate the effect of
fineness of primary grind on the grade and recovery of lead. In these tests
the grinding times were varied from 20 to LO minutes, using either a rod or a

ball mill for grinding. The results of these tests are summarized in Table



- 18 -
Discussion - Continued

1.1. Effect of Fineness of Primary Grind on Lead Flotation

Table No. 1

Effect of Primary Grind on Pb Flotation

Test || Grind || % Passing iWeight Assays, % % Distribution
| 200 Product

| mesh Pb Zn Pb Zn

211 || 20%* 73.5 | Pb Rougher Conc.|| 25.0k || 15.8 | 8.42 | 92.3 | 31.6
i Pb Flot. Tailingj Th.96 0.44 6.10 T.7 68.4

195 30% { 79.2 || Pb Rougher Conc.! 26.13 1k4.2 8.72 93.0 35.3
. | Pb Flot. Tail. 73.87 |} 70.38 | 5.67 7.0 64.7
210 30%* i 87.4 | Pb Rougher Conc.|| 24.88 || 16.4 8.47 || 93.8 | 31.3
| | Pb Flot. Tail. 75.12 0:36 | 6.17 || 6.2 | 68.7T

191 || 40* | 93:3 || Pb Rougher Conmc.| 32.10 || 11.9 | 8.4k || 9k.9 | k0.8
- ; | Pb Flot. Tail. 67.90 ! 0.31 5.76 {~—75.1 59.2

* Rod Mill
*% Ball Mill

The above results illustrate that fineness of grind in the range tested,

had no'significant effect on lead rougher grade and recovery.

1.2. Effect of Fineness of Lead Concentrate Regrind

Several different fineness of regrind of lead concentrate were tested
in which the primary grind fineness was either T73.5 or 87.4 % minus 200 mesh.

The results of these tests are summarized in Table No. 2 below, and graphically

presented in Figure No. 1.

A decrease in the fineness of lead concentrate regrind, or ommission of

regrinding (Test 200) resulted in a decrease in the lead concentrate grade and

recovery.
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Table No., 2

Effect of Primary Grind and Lead Regrind

- 19 -

on Lead Grade and Recovery

Test || Primary Grind Conc. Regrind Weight Assays, % || % Distr.
No Grind | % Pass. ||Regrind |% Pass. Product q
* || Time 200 Time 25 ’ - Pb
min/ mesh min. um Zn Zn
2000g

210 || 30 87.4 - | 4%.5 |/Pb Ro. Cone. 24.88 || 16.4 |8.471{93.8 [31.3
Pb Ro. Tail. 75.12 0.36 | 6.17|| 6.2 |[68.7

211 20 73.5 - 40.1 [|Pb Ro. Conc. i 25.04 || 15.8 |8.42 92?3 31.6
Pb Ro. Tail. § 7h.96 0.44 [ 6.10f 7.7 |68.4

212 30 87.4 30 96.2 IiPb Cl. Conc. | 5.64 1} 60.5 [5.88]83.4 | 5.0
Pb 1st Cl. Conec. 10.21 || 36.6 |8.071/91.3 [12.4
1Pb Ro. Conc. 22.96 | 16.7 |8.261193.6 {28.6
Pb Comb. Tail. || 89.79 0.40 [ 6.461 8.7 |87.6

213 20 73.5 30 94,0 |{Pb Cl. Conc. h?88 63.0 !5.701 75.6 | k4.2
Pb 1st Cl. Conc.| 11.09 {| 33.4 |8.27{91.1 |13.9
Pb Ro. Conc. 25.70 || 1bk.7 |8.08}93.2 |{31.4
Pb Comb. Tail. 88.91 0.41 | 6.41 8.9 |86.1

214 20 73.5 20 84.0 |{Pb Cl. Conc. 5.97 || 52.7 | 7.50!|79.5 | 6.8
Pb 1st Cl. Cone.[ 11.78 || 30.4 [ 8.61({{90.7 |15.4
Pb Ro. Conc. 26.24 |} 14,0 |8.11i93.0 |32.4
Pb Comb. Tail. || 88.22 0.42 16.291 9.3 {84.6

200 30 87.h 10 - IPb Cl. Cone. 6.39 {| 4.8 | T7.407!HTh.2 | T.1
Pb 1st Cl. Conc.! 12.95 || 26.8 | 8.461{/89.8 {16.2
Pb Ro. Conc. -t - 1| - - -
Pb Comb. Tail. ;87.02 0.45 | 6.511 10.2 | 83.8

Also, the zinc recovered with the lead concentrate decreased with the

increase in the fineness of concentrate regrind.
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1.3. Zinc Circuit - Effect of Fineness of Rougher Concentrate Regrind

from O to 20 minutes.

Several tests were conducted in which the zinc regrind times were varied

In these tests the primary grind fineness was varied from

73.5 to 87.4 % passing minus 200 mesh.

These results are summarized in Table No.

3 and graphically presented in Figure No. 2.

Table No. 3

Effect of Primary Grinding and 7Zn Concentrate Regrindin¢on Zinc Grade and Recovery

Test

Primary Grind |{/Conc. Regrind Weight Assays, % || % Distr.
No. Grind |% Pass. ||Grind (% Pass.
Time | -200 ||Time | 35 Product 5 Pb | Zn Pb | Zn
min./ | mesh min. um
2000g
218 20 73.5 0 61.0 |iZn Tl. Conec. 8.58 0.48 |55.2 [|1.0 |68.9
7Zn Ro. Conc. 17.69 0.72 |31.5 || 3.0 |81.0
Zn Flot. Tail.| T73.10 0.45 | 0.74{| 7.9 7.9
219 30 8T7.k4 0 70.0 |iZn Cl. Conec. 8.88 0.38 {55.7 ||0.8 |T1.2
: 7n Ro. Conc. 18.89 0.57 129.6 [|2.6 |80.%
Zn Flot. Tail.] T71.01 0.38 | 0.741{ 6.5 7.5
220 20 73.5 10 79.0 {{Zn Cl. Conc. 6.50 0.35 {60.6° || 0.6 |{57.3
7n Ro. Conec. 16.56 0.60 [ 33.401] 2.5 | 80.k
Zn Flot. Tail.|| T73.86 0.39 | 0.76] 7.1 8.1
221 20 73.5 15 85.0 {iZn Cl. Conc. 8.00 0.4 |57.0 ||0.8 |68.5
Zn Ro. Conc. 19.99 0.58 | 26. 2.9 |(80.3
Zn Flot. Tail.|| 69.47 0.33 ] 0.601!/ 5.4 6.2
223 || 20 3.5 20 91.0 {|Zn Cl. Conc. T.41 } 0.37 {59.80( 0.7 |65.9
Zn Ro. Conc. 19.94 0.57 | 27.80l 2.8 | 82.4
7Zn Flot. Tail.|| 70.6k 0.32 | 0.62} 5.6 6.6
22k |i 30 87.4 20 92.0 |iZn Cl. Conc. 7.65 |l 0.36 {58.3 |} 0.7 |68.3
' 'Zn Ro. Cone. || 19.33 |l 0.5327.6 [i2.6 |8IL.T
= !'Zn Flot. Tail.f| 70.27 | 0.31! 0.57{ 5.4 | 6.1
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1.3. Zinc Circuit - Effect of Fineness of Rougher Concentrate Regrind

In Tests 218 and 219 in which regrinding was omitted, the zinc concen-
trate grade was slightly lower as compared to those tests in which zinc rougher
concentrate was reground. With finer regrinding (Tests No. 221 to 224) the
zinc concentrate grade increased, but the losses of zinc in the cleaning were

higher than in tests in which the concentrate was cleaned without regrinding.
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Discussion - Continued

1.4, Effect of Level of Different Zinc and Pyrite Depressants

Tests were conducted to investigate the effeét of different Na»COs, ZnS04
and NaCN additions. In Test No. 205 the soda ash was replaced with lime. The
results and conditions of these tests are presented in Table No. L4 below.
Table No. U4

Effect of Different Zinc and Pyrite Depressants

Test Reagents Added, pounds per ton
pH
No. NasCOs NaCN 7nS0. Ca(OH) 5
191 2.0 0.3 1.0 - 9.3
192 2.0 0.3 0.5 - 9.4
193 2.0 0.3 - - 9.6
194 2.0 - 1.0 - 9.2
205 3.0 0.3 1.0 - 9.7
206 - 0.3 1.0 2.0 11.0
Test Weight Assays, % % Distribution
Product

No. % Pb Zn Pb 7n.
191 . | Pb Ro. Conc. 32.11 11.90 8.L44 9k.9 ho;B

Pb Flot. Tail. 67.90 0.31 5.76 5.1 59.2
192 IPb Ro. Conc. || 29.61 || 12.90 | 8.43 || 9k.5 | 37.6

Pb Flot. Tail. 70.39 0.32 5.87 ____5._5_“_&2_._1_;__
193 !l Pb Ro. Conc. 27.30 13.90 §.46 93.3 35.0
___|Pb Flot. Tail. || 72.70 j| ©0.37 | 5.91 || 6.7 | 65.0°
194 ||Pb Ro. Conc. 35.52 10.6 8.13. 92.7 k2,3
_ _ _||Pp Flot. Tail. || 64,48 || 0.4 | 6.09 | 7.3 | 57.7
205 |/Pb Ro. Conc. 22.43 16.6 8.68 92.1 29.9
_ _ _|/Pb Flot. Tail. || 77.57 § O.M1 |} 5.90 | 7.9 | 70.1
206 |IPb Ro. Conc. 17.53 20.2 9.67 86.9 25.7

'Pb Flot. Tail. || 82.L7 0.65 | 5.96 13.1 4.3

Low additions or omission of ZnSO4 did not increase Zn flotation in the
lead rougher concentrate. In the absence of NaCN in Test 194, lead floated slowly
and slectivity was low. Lime additions in Test 206 resulted in poor lead frothing

conditions.
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1.5. Zinc Circuit - Effect of Type of Collector Additions

A series of tests were conducted to investigate the effect of Collectors
7-200, Z-4, Z-11 and Minerec TL8 on zinc grade and recovery. Collectors Z-200 and
Z-4, and Collectors M-T48 and Z-11 were added in combinations. The results and
conditions of these tests are summarized in Table No. 5 below and graphically

presented in Figure No. 3.
Table No. 5

Effect of Different Zinc Collectors

Test Reagents Added, pounds per ton .
N ' pH
o 7-200 7 - L 7 - 11 M-TL8

189 0.06 0.0k - - 11.0

190 - - 0.07 - 11.1

200 0.06 0.04 - - 11.1

208 - - 0.03 0.07 11.1

Test Weight Assays, % | % Distribution

N Product :

o . % Pb 7n Pb 7n

189 ||Zn Cl. Conc. 7.98 0.48 55.0 1.0 66.0
7n Ro. Conc. 18.75 0.84 28.0 k.o 78.9

___ff%n Flot. Tail. || T7l.h2 | 0.h3 | 0.8 | 79 | 9.0

190 |[Zn Cl. Conc. 8.22 0.42 55.7 0.9 65.5
Zn Ro. Conc. 18.60 0.60 28.7 2.8 76.5

___||?n Flot. Tail. | 69.k2 | 0.3% | 0.88 || 6.0 | 8.7

200 |{Zn Cl. Conc. ~ 8.5k 0.73 54.6 1.6 68.9
Zn Ro. Conc. 22.96 0.85 23.2 5.0 8.7

__||Zn Flot. Tail. _6ko9 jo0.31 | 0.53 |} 5.2 | 51

208 |iZn Cl. Conc. 9.64 0.50 54,10 1.2 76.0
Zn Ro. Conc. 17.05 0.6L 32.60 2.8 80.9
iZn Flot. Tail. 73.69 i 0.39 0.73 7.3 7.8

The combination of collectors Z-11 and Minerec TU8 were the most selective
of collectors tested. The zinc final concentrate recovery was 9 % higher than that

obtained with collectors Z-200 and Z-4 or with Z-11 alone. The selectivity between

pyrite and zinc also increased.
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2. Flotation Results - Composite No. 2

In this composite the content of sample A-T7 was increased to 20 % and
hence the metal content increased to 6.12 % Pb and 9.44 % Zn. The flotation
characteristics of this composite were similar to those of composite No. 1, with
the exception that the zinc content of the lead concentrate increased slightly.

2.1, Lead Circuit - Effect of Concentrate Regrind

Keeping the primary grind times constant, the effect of the regrind time
oh the grade and recovery of lead was studied in Tests 226, 231 and 233. These
results are summarized in Table No. 6.

Table No. 6

Effect of Fineness of Pb Concentrate Regrind on Pb Metallurgical Results

Test ||Primary Pb Regrind Weight Assays, % % Distr.
Grind Product
No. min. Time % Passing g - 7n Pb 7n
min. 20 um :

226 30 30 N.D. Pb Cl. Conc. 8.4k |l 61.3 7.18 || 88.0 6.3

R I | N I _||Pb 1st C1. Cone.}l 13.49 || 40.9 [10.00 |_93.8 _|1k.1

231 30 L0 95.0 Pb Cl. Conc. 7.01 || 67.96 | 5.k2 || 81.6 4.2

S | Y | E L ___ ___{/Pb 1st Cl. Conc.|| 11.6L } 46.83 | 9.15 || 93.6 [11.T

233 30 50 97.0 ||Pb Cl. Conc. | 6.73 || 65.7 | 5.43 | 77.0 | k.1
, Pb lst Cl. Conc.) 12.51 42,5 9.15 {| 92.5 |12.7

The optimum fineness of regrind (95 % passing 20 um) established in
Composite 1 was also optimum for Composite No. 2 (Test 231). In Test 233, with
slightly finer regrinding (97 % passing 20 um), the losses of lead in the cleaning

increased considerably.
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2.2. Effect of Aeration on Pb Flotation

In Test 234, the effect of aeration on the lead flotation was studied.

The results of the comparative tests are summarized in Table No. T below.

Table No. T

Effect of Aeration on Pb Flotation

Test || Aeration Weight Assays, % l % Distribution

N Time Product 9

o- min. b Pb 7n Pb 7n

226 0 Pb Cleaner Conc. 8.4k 61.3 7.18 88.0 6.3
Pb 2nd Cl. Conc. 13.49 40.9 10.00 93.8 141

234 10 Pb Cleaner Conc. 7.07 63.1 6.36 76.3 4.8
Pb 2nd Cl. Conc. 12.46 42.8 9.62 91.4 12.8

The above

tation of lead.

2.3. Zinc Flotation

of this test are shown in Table No. 8 below.

The zinc flotation

Table No. 8

results indicated that aeration did not greatly affect the flo-

Zinc Floﬁation Results

was investigated only in Test No. 226.

Selécted products

Test Weight Assays, % % Distribution .
No Product
’ % Pb 7n Pb 7n
226 7Zn Cleaner Conc. 13.29 0.46 57.0 1.0 8.7
Zn Rougher Conc. 21.90 0.59 36.3 2.2 82.5
Zn Flot. Tailing 64,61 0.36 0.50 4.0 3.4
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3. Flotation Results - Composite No. 3

This composite was similar to that used by Mattagami Lake (see Mattagami
Lake Mines Report No. 6). This éomposite contained about 13 % combined Pb and Zn.
Only one standard batch test was carried out to verify the results obtained at
Mattagémi Lake, (Cycle Test Van 178). These results are compared in Table No. 9
below.
Table No. 9 -

Flotation Results Composite No. 3

Test || Weight Assays, % % Distribution
No Product ‘

: ’ % Pb Zn Pb 7Zn

225 Pb Cleaner Conc. 5.92- || 63.5 6.83 83.7 4.2

Pb 1st C1. Conc. 10.49 39.7 10.20 92.7 11.1

7Zn Cleaner Conc. 1k4.17 0.45 55.20 1.4 81.8

Zn Rougher Conc. 26.61 - 0.48 30.5 2.8 85.1

| Zn Flot. Tailing 62.90 0.32 0.57 4.5 3.8

VAN¥ || Pb Cleaner Conc. 6.0 48.0 11.0 76.8 7.2

178 Zn Cleaner Conc. 15.2 1.6 52.0 6.5 86.7

Zn Flot. Tailing 78.8 0.8 0.7 16.7 6.1

¥ Cycle Test - Project Results - Mattagami Lake Lab. Composite No. 1.
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4. Flotation Results - Composite No. 4 and 5

Both composites included large amounts of samples B-2 and A-77 (over

20 %).

investigation.

standard flowsheet and reagent balance were used.

summarized in Table No. 10 below.

In general, the composite samples responded well to the conditions used,

and improvement could be achieved by a slight adjustment of the lead concentrate

regrind.

Table No. 10

Flotation Results - Composite No. 4 and 5

These two samples had produced poor metallurgical results in the previbus
Several tests were conducted on both Composites in which the

The results of these tests are

Test Composite || Pb Conc. Weight Assays, % Distr.
No. No. Regrind Product
: Time % Pb 7n Pb Zn
min.

227 L 30 Pb Cleaner Conc. 6.87 61.8 8.h2 || 77.2 5.3
Pb 1lst Cl. Conc. 1k.h5 35.7 |12.70 | 93.7 [16.8
Zn Cleaner Conc. 14.Lk0 0.46 |57.0 1.2 |T7k4.8
Zn Rougher Conc. 24 .91 0.58 | 35.1 2.6 |719.7
Zn Flot. Tail. 60.6L 0.33 ] 0.6k 3.7 3.5

235 4 Lo Pb Cleaner Conc. 8.16 61.5 8.17 || 87.2 5.9.
Pb 1lst Cl. Conc. 12.95 4i1.2 [11.80 [ 92.9 [13.5
Zn Cleaner Conc. 16.06 0.67 | 56.30 1.9 |80.5
Zn Rougher Conc. 23.56 0.77 1 39.%0 3.1 |82.7
Zn Flot. Tail. 63.49 0.36 | 0.67 4.0 3.8

236 5 Lo Pb Cleaner Conc. 8.72 60.2 | 8.79 | 87.2 | T.0
Pb 1st Cl. Conc. 13.93 40.3 {11.90 { 93.2 |15.2
7n Cleaner Conc. 16.13 0.6L4 | 53.2 1.7 | 77.9
Zn Rougher Conc. 2L.o7 0.72 | 37.2 2.8 |81.2
Zn Flot. Tail. 62.00 0.39 | 0.66 4.0 3.6

228 5 30 Pb Cleaner Conc. 6.64 62.2 8.32 il 70.2 5.0 !
Pb 1st Cl. Conc. 14,04 38.8 |12.20 |{ 92.6 |15.h4
Zn Cleaner Conc. 15.1h 0.76 |56.6 1.9 | T7.5
Zn Rougher Conc. 26.03 0.85 | 34.5 3.7 | 31.3
Zn Flot. Tail. 59.93 0.36 | 0.60 3.7 3.3
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h, Flotation Results - Composite No. 4 and 5

In Test 235 (Composite 4) and Test 236 (Composite 5) 87.2 % of the lead .
could be recovered at grade of 60 % Pb. The zinc losses in the lead concentrate
were 5 to T % of the total zine.

5. Effect of Recycle Water on Lead and Zinc Flotation Results

The effect of decant water on Pb and Zn metallurgical results was studied
in a series of tests using overall composite No. 1.

5.1. Preparation of Tailing Effluent

Two 10 kilogram tests were performéd to produce typical tailing sample,
and at the same time to produce water that had been in contact with solids, to be
used in batch tests. (Flowsheet Figure No. 4). The final lead and zinc concentrates
were thickened for 24 hours and 60 % of the water was removed and combined with the

tailing. This tailing was stored in a rubber-lined 200 litre tank.
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5.2. Water Analyses

Four tailing water samples were prepared at the same time as the water
was used for the test. The partial chemical analyses of these samples are presented
in Table No. 11 below.

Table No. 11

Partial Water Sample Analyses

Element Samples Contact Time \
grams per

litre Immediate 2 weeks 5 weeks 8 weeks
Iron (Fe) 0.00012 0.00015 0.00006 |< 0.0002
Copper (Cu) 0.00k4 0.003 0.005 0.00022
Arsenic (As) 0.00005 0.00012 0.0003 -

Lime (Ca0) 0.015 0.019 - 0.022 0.0027
Sulphate (S0%) 0.45 0.53 0.32 0.135
Cyanide 0.02 N.D. N.D. N.D.

pH 9.30 7.9 T.7 T.5

N.D. - Not Detected
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Flowsheet No. 3

Tailing Preparation for Recycle Water Reuse

2 x 10 kg. Charges

|

Grind
Conditioning
Pb Flotation Conditioning Zn Flotation =
7 Zn Flotation
Pb Regrind Zn Regrind Telling
Pb 1st Cleaner Zn lst Cleaner
N S
2nd-4th <4 Pb 2nd - 4th Cleaners 2nd-bth <— Zn 2nd - 4th Cleaners
Cleaner Cleaner
Tailing Tailing
1 Thickener Thickener
Thickener Overflow Thickener Overflow Water
Water Water For Assays
_ and
7 Batch
Pb Concentrate Zn Concentrate I ] Tests
50 % Solids 50 % Solids Tailing
Storage
Tank > Immediate
-2 Weeks
— 5 Weeks

5 8 Weeks
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5.3. Flotation Test Results

water was used after different contact periods.
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A series of individual batch tests were carried out in which the tailing

summarized in Table No. 12 below.

Table No. 12

Effect of Decant Water on Pb-Zn Metallurgical Results - Composite No. 1

The results from these tests are

Test Water Weight Assays, % % Distr.
No. Used Product
% Pb 7n Pb Zn

208 Tap Pb Cleaner Conc. 5.44 60.6 6.3k 82.5 5.0
Pb 1st Cl. Conc. 9.26 38.8 8.36 89.9 | 11.3
7Zn Cleaner Conc. g.6L 0.50 54.10 1.2 | 76.0
Zn Rougher Conc. 17.05 0.6k 32.60 2.8 | 80.9
Zn Flot. Tail. 73.69 0.39 0.73 7.3 7.8
216 ‘Decant Pb Cleaner Conc. 6.17 54.5 6.13 86.9 5.7
Immediate Pb 1st Cl. Conc. 10.41 3k.2 7.80 91.8 | 12.2
Use 7n Cleaner Conc. 9.10 0.4Y 55.3 1.1 | 75.1
7Zn Rougher Conc. 15.50 0.4k 33.5 1.8 | 77.5
Zn Flot. Tail. T74.09 0.33 0.93 6.4 | 10.3
222 Decant after;i Pb Cleaner Conc. 5.80 60.8 5.59 85.8 .7
2 weeks Pb 1st Cl. Conc. 9.46 39.5 7.76 91.1 | 10.7
standing 7n Cleaner Conc. 9.69 0.45 55.7 1.0 | 78.5
Zn Rougher Conc. 17.44 0.53 32.L 2.1 | 82.3
7Zn Flot. Tail. 73.10 0.38 0.66 6.8 7.0
229 Decant after|| Pb Cleaner Conc. 5.05 63.6 5.01 7.4 3.7
5 weeks Pb 1st Cl. Conec. 9.65 39.4 7.73 91.7 | 10.8
standing Zn Cleaner Conc. 9.97 0.57 54.0 1.4 | 718.2
. 7n Rougher Conc. 19.06 0.68 29.6 3.1 | 82.0
7Zn Flot. Tail. 71.29 0.30 0.69 5.2 7.2
241 Decant after|] Pb Cleaner Conc. 5.88 60.5 5.75 86.7 4.9
8 weeks Pb 1lst C1..Conc. 9.46 39.9 7.78 92.0 | 10.6
standing Zn Cleaner Conc. 9.68 0.4y 56.1 J1.1 | 78.9
Zn Rougher Conc. 15.34 0.51 36.8 1.9 | 82.0
| Zn Flot. Tail. 75.20 0.33 0.67 6.1 7.4
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5.3. Flotation Test Results

In Test No. 216, decant water that had been taken immediately from the
tailing was used. In Tests No. 222, 229 and 24l the tailing water was in contact
with the solids for 2, 5 and 8 weeks before use.

The results obtained indicated that immediate use of decant water affected
the Pb concentrate grade. The use of recycle water after 2, 5 or 8 weeks of stand-

ing had no effect on Pb and Zn flotation.
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SAMPLE PREPARATION

The composite samples were prepared from the rejects of individual
samples (See Progress Report No. T).

Each reject sample was roll-crushed to 10 mesh and samples for prep-
aration of the overall composites were removed. The 10 mesh composite was
divided into 2 kg. test charges and stored in the freezer. One charge was re-
moved from each composite for head analysis. The distribution of individual
samples in the composite and head analyses are given in section summary of this

5

report.

Screen Analysis

Minus 10 Mesh Head - Composite No. 2

Mesh Size % Retained % Passing
(Tyler) Individual © Cumulative Cumulative
+ 14 9.9 9.9 90.1
20 ' 16.5 26.4 73.6
28 15.0 hi.h 58.6
35 11.0 52.4 47.6
48 9.4 61.8 38.2
. 65 6.8 68.6 31.4
100 5.2 73.8 26.2
150 4.6 78.4 21.6
200 4.6 83.0 17.0
270 2.8 85.8 1k4.2
400 3.3 89.1 10.9
- 400 10.9 100.0 -
Total 100.0 - -
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Sample Preparation - Continued

Screen Analysis

Composite No. 3

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 14 11.3 11.3 88.7
20 17.8 29.1 70.9
28 15.2 Ly, 3 55.7
35 10.9 55.2 44 .8
48 9.2 6L Y 35.6
65 6.2 70.6 29.4
100 5.0 75.6 2L .y
150 eh 80.0 20.0
200 4.3 84.3 15.7
270 2.5 86.8 13.2
400 2.5 89.3 10.7
- koo 10.7 100.0 -
Total . 100.0 - -
Composite No. 4
+ 1k 9.1 9.1 90.9
20 15.7 24.8 75.2
28 14.3 39.1 60.9
35 10.8 49.9 50.1
48 9.7 59.6 4.4
65 6.8 66.4 33.6
100. 5.9 72.3 27.7
150 5.2 7.5 22.5
200. 5.1 82.6 17.h4
270 3.1 85.7 14.3
Loo 3.3 89.0 11.0
- Loo - 11.0 100.0 -
Total 100.0 - -




Sample Preparation - Continued

Screen Analysis

Composite No. 5

38 -

Mesh Sigze % Retained : % Passing
(Tyler) Individual Cumulative Cumulative
+ 1k 9.5 9.5 90.5
20 17.0 26.5 73.5
28 14.8 41.3 58.7
35 10.9 52.2 47.8
48 9.5 61.7 38.3
65 7.0 68.7 31.3
100 5.5 Th.2 25.8
150 L7 78.9 21.1
200 L7 83.6 6.k
270 2.8 86.4 13.6
400 3.5 89.9 10.1
- ko0 10.1 100.0 -
Total 100.0 - -




DETAILS OF TESTS

Test No. 188

Purpose: To perform the standard test procedure on Overall Composite
. No. 1.
Procedure: Grind and float a lead concentrat and a zinc concentrate.

Regrind the lead concentrate and clean four times. Clean
the zinc concentrate five times.

Feed: 2000 grams minus 10 mesh Overall Composite No. 1.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
- Conditions:
. Reagents Added, pounds per ton Time, minutes
Stage pH

Na,COs | ZnSO,| NaCN |R=-242|Z~4 MIBC | Grind|Cond. Froth '

Primary Grind | 3.0 [1.0 |0.30[0.07 | - | - 30 - - -

Pb Rougher - - ~ |0.01 [0.02]0.015 - 1 3 9.7
- - - ]0.01 |0.01{0.005 - 1 3 -
- - - ]0.01 ]0.01]0.005 - 1 3 -

Pb Conc. Regr. 1.0 0.5 | 0.20{0.03 | = - 30 - - -

Pb 1lst Cl. - - - - 0.01} - - 1 3 9.7
- - - |0.01)0.01 =~ - 1 3 -

Pb 2nd C1. 0.3 0.2 | 0.10| - - ]0.005 - 1 3 9.8
- - - 10.008 = - L - 1 1 -

Pb 3rd Cl. 0.2 0.1 | 0.05] =~ - - - 1 3 9.9

Pb 4th C1. 0.2 - 0.05/0.00§ -~ - - 1 2 9.9

Stage Pb Rougher Pb Regrindﬁ Pb 1lst & 2nd Cl. Pb 3rd & 4th Cl.

Equipment 1000 g D ~ 1 1lab Rod Mill 500 gb -1 250 gD =1

Speed: r.p.m, 1800 - 1300 1000

% Solids 33 - - -



Test No. 188 =~ Continued

‘Conditions:

Reagents Added, pounds per ton Time, minutes
Stage pH
Ca(OH) | CusQy | Z-200 [z-4 |MIBC |DF=250|Na,SiOs | Grind|Cond.|Froth
Zn Circuit
Condition 1.5 1.0 - - - - - - 2 - 10.9
Zn Rougher - - 0.0410.02]0.02 - - - 1 3 -
- - 0.0210.02]0.01 | 0.02 - - 1 3 -
Zn 1st Cl. 0.3 - - - - 0.005] -~ - 1 2 11.1
- - 0.01; - - - - - 1 2 -
Zn 2nd Cl. 0.2 - - - 10.005] = - - 1 2 11.2
- - 0.00§ = | = - - - 1 1 -
Zn 3rd Cl, || 0.2 - - |- ] - - - - 1 26 | 11.4
Zn 4th C1. 0.2 - - - - - - - 1 2 11.5
Zn 5th Cl. 0.5 - - - - - 0.2 - 2 2 12.0
Stage Zn Rougher Zn 1st to 4th Cl. Zn 5th Cleaner
Flotation Cell 1000 gD =1 500 gD -1 250 gD =1

Speed: r.p.m. 1800 1300 1000



Test No. 188 -~ Continued

Metallurgical Results

Weight Assays, % % Distribution
Product
% ’ Pb zn Pb zn

1. Pb Cleaner Conc. 3.89 64.9 4,80 64,3 2.9
2. Pb 4th Cl. Tail. 1.21 35.4 8.61 10.9 1.6
3. Pb 3rd Cl. Tail. 1.69 17.1 10.5 7.4 2.7
4, Pb 2nd Cl. Tail. 4, 37 5.97 9.81 6.6 6.6
5. Pb 1st Cl. Tail. 12.64 0.94 8.06 3.0 15.6
6. Zn Cleaner Conc. 6.95 0.37 54,1 0.7 57.6
7. Zn 5th Cl, Tail. 0.72 0.70 26.1 0.1 2.9
8. Zn 4th Cl. Tail. 0.70 0.88 13.2 0.2 1.4
'S. Zn 3rd Cl. Tail. 0.81 0.95 8. 38 0.2 1.0
10. Zn 2nd Cl. Tail. 1.22 0.87 4,41 0.3 0.8
11. Zn 1st Cl. Tail. 7.44 0.62 1.74 1.2 2.0
12. Zn Rougher Tail. 58. 36 0.35 0.54 5.1 4.9
Head (Calculated) | 100.00 3.93 6.52 || 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 5.10 57.9 5,70 - 75.2 4,5
Products 1 to 3 , 6.79 47.8 6.90 82.6 7.2
Products 1 to 4 11.16 31.4 8.04 89.2 13.8
Products 1 to 5 23,80 . 15,2 8.05 92.2 29.4
Products 6 plus 7 7.67 0.40 51.5 0.8 60.5
Products 6 to 8 8.37 0.44 48.3 1.0 61.9
Products 6 to 9 9.18 0.49 44,7 1.2 62.9
Products 6 to 10 10.40 0.53 40.0 1.5 63.7
Products 6 to 11 17.84 0.57 24,1 2.7 65,7




Test No., 188 = Continued

Screen Analysis

Flotation Feed
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Mesh Size % Reta?ned : % Passing
(Tyler) Individual Cumulative Cumulative

+ .65 .1 0.1 99.9
100 0.5 0.6 99.4.
150 2.5 3.1 © 96,9
200 9.5 12.6 - 87.4
270 12.0 24.6 75.4
400 18.7 43.3 56.7

- 400 56.7 '100.0 -

Total 100.00 - -




Test No. 189
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Purpose: To repeat test No. 188, but with reduced Na;CO3z, and improve
zinc recovery by including Pb 1lst cleaner tailing in 2n
circuit.

Procedure: Grind and float a lead concentrate. Regrind the lead concentrate
and clean four times. Combine the lead rougher and lst cleaner
tailings and float a zinc concentrate. Clean the zinc
concentrate four times.

Feed: 2000 grams minus 10 mesh Overall Composite No. 1.

Grind: 30 minutes at 65 percent solids in the laboratory ball mill.

Conditions:

Reagents Added, pounds per ton Time, minutes
Stage pH
NayCO3z | ZnSOy NaCN [R-242|Z-4 [MIBC {iGrind Cond.| Froth

Primary Grind 2.0 1.0 } 0.30]0.07 | - - 30 - - -

Pb Rougher - - -~ ]0.01 {0.02|0.02 - 1 3 9.3
- - - ~10.01 {0.01]0.005 - 1 3 -
- - - 10.01 {0.01[0.005 - 1 3 -

Pb Conc. Regr. 0.5 0.5 | 0.20{0.03 | =~ - 30 - - -

Pb 1st Cl. - - - - 0.01} - - 1 3 9.2
- - - ]0.01]0.01] = - |1 3 -

Pb 2nd C1. 0.2 0.2 | 0.10} - - 10.005 - 1 3 9.4
- - - |0.01} = - - 1 1 -

Pb 3rd Cl. 0.1 0.1 | 0.05/0.00§ O - - 1 3 9.5

Pb 4th Cl. 0.1 - 0.05| = - 10.005 - 1 2 9.6

ion,

Combine Pb rougher and lst cleangﬂ
B i

tailing for Zn flotat
{ i 1

—




Test No. 189 - Continued

- by

Conditions:
Reagents Added, pounds per ton Time, minutes
Stage - pH
Ca(OH) ) CusSOs |Na,SiOs| Z-200 [Z-4 [MIBC || Grind|Cond.|Froth
Zn Circuit
Condition 2.0 1.0 0.5 - - - - 2 - 11.0
Zn Rougher - - - 0.04 j0.02; - - 1 3 -
- - - 0.02 }0.02| = - 1 5 -
Zn 1st Cl. 0.3 - 0.2 - - - 1 3 11.2
- - - 0.01 - - - 1 2 -
Zn 2nd Cl. 0.2 - 0.1 - - 0.005 - 1 3 11.2
- - - 0.005) = - - 1 1 -
Zn 3rxd Cl. || 0.2 - 0.1 - - |0.005 - 1 3 11.4
Zn 4th Cl. 0.2 - 0.1 - - | 0.005 - 1 2 11.5
Metallurgical Results
Weight Assays, % % Distribution
Product L : ,
% Pb zn Pb’ - Zn
1. Pb Cleaner Conc. 3.59 64.2 4,87 59.3 2.6
2. Pb 4th Cl. Tail. 1.17 - 43.1 7.79 13.0 1.4
3, Pb 3rd Cl. Tail. 1.55 22.0 10.7 8.8 2.5
4, Pb 2nd Cl. Tail. 3.52 7.72 10.6 7.0 5.6
5. Zn Cleaner Conc. 7.01 0.42 57.4 0.8 60.4
6. Zn 4th Cl. Tail. 0.97 0.93 38.1 0.2 5.6
7. Zn 3rd Cl. Tail. 1.16 1.14 26.6 0.3 4,6
8. Zn 2nd Cl. Taill. 2.38 1.45 11.0 0.9 3.9
9, Zn 1lst Cl. Tail. 7.23 0.98 4,03 1.8 4,4
10. Zn Rougher Tail. 71.42 0.43 0.84 7.9 9.0
Head (Calculated) 100.00 3.89 6.66 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 4,76 . 59.0 5.59 72.3 4.0
Products 1 to 3 6.31 49,9 6.84 81.1 6.5
Products 1 to 4 9.83 34.8 8.19 88.1 12.1
Products 5 plus 6 7.98 0.48 55.0 1.0 66.0
Products 5 to 7 9.14 0.56 51.4 1.3 70.6
Products 5 to 8 11.52 0.75 43,1 2.2 74.5
Products 5 to' 9 7 18,75 ©0.84" - 28.0° 4,0 78.9




Test No. 190
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Purpose: To investigate the effect of using Z-1l as the only collector
in the lead and zinc circuits.
Procedure: As for test No. 189.
Feed: 2000 grams minus 10 mesh Overall Composite No. 1.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage= pH
Nay COz | ZnS0O,| NaCN|Z~11 |MIBC C.A.* Grind|Cond. | Froth
Primary Grind [} 2.0 |1.0 |0.30]/0.04 - 30 | - - -
Pb Rougher - - - 10.02 0.06 - 1 3 9.3
- - - 10.02 0.02 - 1 3 -
. - - - l0.02 0.02 - 1 3 -
Pb Conc. Regr. 0.5 0.5 j0.20}0.02 - 30 - - -
Pb 1st C1. - - - -10.01 0.01 - 1 3 9.3
- - - 10,01 0.005 - 1 3 -
Pb 2nd Cl. 0.2 0.2 }0.10] - - - 1 3 9.5
- - - |0.005 - - 1 1 -
Pb 3rd Cl. 0.1 0.1 | 0.05 =~ 0.005 - 1 3 9.5
Pb 4th Cl. 0.1 - 0.05 =~ 0.005 I - 1 2 9.6

Combine Pb rougher and lst ¢
A !

leaner

|

tailings for Zn Flotati
| |

on.
1

* MIBC : Cresylic Acid, 3 ¢ 1




- 46 -

‘Test No. 190 - Continued

Conditions:-
Reagents Added, pounds per ton Time, minutes
Stage - . . : pH
Ca(OH), CuSleZ-ll MIBC {NapSiOs Grind]Cond. Froth
Zn Circuit [
Gondition 2.0 1.0 - - - ‘ - 2 - 11.1
Zn Rougher s - - 0.05 [0.02 - - 1 3 -
| - - |o.02 |o.or | - -] 1 3 -
Zn l1lst Cl. 0.3 - - - 0.20 h - 1 2 11.3
- - 0.005/0.005} = * - 1 2 -
Zn 2nd Cl. 0.2 - - - 0.10 - 1 2 11.3
- - 0.002f = - - 1 1 -
Zn 3rd Cl. || 0.2 - - | - 0.05 - 1 2% 11.4
Zn 4th C1. 0.2 - - - 0.05 - 1 2 11.5
Metallurgical Results
ji Weight " Assays, % % Distribution
Product
% Pb Zn Pb Zn
1. Pb Cleaner Conc. . 4,79 62.2 5.65 75.2 3.9
2. Pb 4th Cl. Tail. 1.40 . 27.4 10.5 9.7 2.1
3. Pb 3rd Cl. Tail. 1.63 9.90 11.5 4,1 2.7
4. Pb 2ng Cl. Tail. .4.16 2,14 10.2 2.2 6.1
5. Zn Cleaner Conc. 7.25 0. 37 58.2 0.7 60.4
6. Zn' 4th Cl., Tail. 0.97 0.78 36.7 0.2 5.1
7. Zn 3rd Cl. Tail. 1.35 0.97 21.8 0.3 4,2
8. Zn 2nd Cl. Tail. 1.86 0.95 8.91 0.4 2.4
9. Zn 1lst Cl. Tail. 7.17 0.65 4,28 1.2 4,4
10. Zn Rougher Tail. 69. 42 0.34 0.88 6.0 8.7
Head (Calculated) 100.00 : 3.96 6.98 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 6.19 54.3 6.75 84.9 6.0
Products 1 to 3 7.82 45,1 o 7.74 89.0 8.7
Products 1 to 4 11.98 30.2 8.59 91.2 14.8
Products 5 plus 6 8.22 0.42 55.7 0.9 - 65.5
Products 5 to 7 9.57 ' 0.50 50.9 1.2 69.7
Products 5 to 8 11.43 0.57 44,1 1.6 72.1
Products 5 to 9 J} 18.60 0.60 28.7 2.8 76.5




Test No., 191
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Purpose: To perform a rougher test to investigate the affect of
reduced Z-11 to the lead rougher circuit.
Procedure: Grind and float four lead rougher concentrates.
Feed: 1000 grams minus 10 mesh Overall Composite No. 1.
Grind: 20 minutes at 60 percent solids in the laboratory rod mill.
‘Conditions:
Reagents Added, pounds per ton Time, minutes
Stage . pH
Na,CO3 | ZnSO, | NaCN | Z=11 | MIBC Grind|Cond. |Froth
Grind 2.0 1.0 0.30 ] 0.03} = 20 - - -
Pb Conc., No. 1 - - - - 0.05 - 1 3 9.3
Pb Conc. No. 2 - - - 0.01 | 0.01 - 1 3 -
Pb Conc. No. 3 - - - 0.01{0.02 - 1 3 -
Pb Conc. No. 4 - - - 0.01] 0.02 - 1 3 -
Stage Flotation
Flotation Cell 500 gb =1
Speed: r.p.m. 1300
% Solids 33




Test No.

191 - Continued

Metallurgical Results

Weight Assays, % % Distribution
Product
% Pb Zn Pb zn
1. Pb Conc. No. 1 13.50 24.4 8.50 80.1 17.3
2. Pb Conc. No. 2 8.96 5.32 9.27 11.6 12.5
3. Pb Conc. No. 3 5.18 1.75 7.86 2.2 6.1
4, Pb Conc. No. 4 4, 46 0.96 7.29 1.0 4.9
5. Pb Rougher Tail. 67.90 0.31 5.76 5.1 59.2
Head (Calc.) 100.00 4,11 6.62 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 22.46 16.8 8.81 91.7 29.8
Products 1 to 3 27.64 14.0 8.63 93.9 35.9
Products 1 to 4 32.10 11.9 8.44 94,9 40.8
Screen Analysis
Flotation Feed
Mesh Size % Retained % Passing
(Tyler) Individual Cumutative Cumulative
+ 100 .1 0.1 99.9
150 0.6 0.7 f 99.3
- 200 6.0 6.7 93.3
270 16.0 22.7 77.3
400 23.4 46,1 ' 53.9
- 400 53.9 100.0 -
Total 100.0 - -
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Test No. 192

Purpose: To repeat test No. 191, but reduce ZnSO, addition to 0.5 1lb/ton.
Procedure: As for test No. 191. .
Feed: 1000 grams minus 10 mesh Overall Composite No. 1.
Grind: 20 minutes at 60 percent solids in the laboratory rod mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
NapCO3 | ZnSO, | NaCN | Z~11 | MIBC GrindjCond. [ Froth
Grind 2.0 |0.5 |0.30]0.03] - 20 - | - -
Pb Conc. No. 3 - - - 0.01] 0.02 - 1 3 -
Pb Conc. No. 4 - - - 0.01] 0.02 - 1 3 -
Metallﬁrgical Results
Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn
1. Pb Conc. No. 1 12.17 26,2 8.41 79.0 15.4
2. Pb Conc. No. 2 8.78° 5.57 9.13 12.1 12.1
3. Pb Conc. No. 3 4.95 | 1.88 7.96 | 2.3 5.9
4, Pb Conc., No., 4 3.71 1.15 7.49 1.1 4,2
5. Pb Rougher Tail. 70. 39 0.32 5.87 5.5 62.4
Head (Calculated) 100.00 4,04 6.63 |[100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 20.95 17.6 . 8.71 91.1 27.5
Products 1 to 3 25.90 14,6 8.57 93.4 33.4

Products 1 to 4 29.61 12.9 8.43 94.5 37.6
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Test No. 193

Purposes: To repeat test No. 191, but omit ZnSO, addition.
Procedure: As for test No, 191.
Feed: 1000 grams minus 10 mesh Overall Composite No. 1.
Grind: 20 minutes at 60 percent solids in the laboratory rod mill.
‘Conditionss
, Reagents Added, pounds per ton Time, minutes
Stage pH
Na; COs NaCN | Z=-11 | MIBC Grind [Cond. | Froth
"~ Grind 2.0 0.30 | 0.03 - 20 - - -
Pb Conc. No. 1 - - - 0.05 - 1 3 9.6
Pb Conc. No. 2 - - 0.01 | 0.01 - 1 3 -
Pb Conc. No. 3 - - 0.01 | 0.02 - 1 3 -
Pb Conc. No, 4 - - 0.01 | 0.02 - 1 3 -
Metallurgical Results
Weight Assays, % ' % Distribution
Product
% . Pb Zn Pb Zn
l. Pb Conc. No. 1 10.69 28.0 7.88 73.7 12.8
2. Pb Conc. No. 2 8.68 7.46 9.54 15.9 12.5
3. Pb Conc. No. 3 4,05 2.54 8.67 2.5 5.3
4, Pb Conc. No. 4 3.88 ‘ 1.28 7.45 1.2 4.4
5. Pb Rougher Tail. 72.70 0.37 5.91 6.7 65.0
Head (Calculated) 100.00 4.06 6.61 ||100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 19.37 18.8 8.62 89.6 25.3
Products 1 to 3 23.42 16.0 8.63 92.1 30.6

Products 1 to 4 27.30 13.9 8.46 93,3 35.0
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Test No. 194

Purpose: To repeat test No. 191, but omit the NaCN addition.
Procedure: As for test No. 191.
Feed: 1000 grams minus 10 mesh Overall Composite No. 1.
Grind: 20 minutes at 60 percent solids in the laboratory ball mill.
Conditionss
ugkeagents Added, pounds per ton Time, minutes
Stage pH
Nap COs3 ZnSO;, Z-11 MIBC Grind{Cond. | Froth
‘Grind 2.0 1.0 0.03 - 20 - - -
Pb Conc. No. 1 - - - 0.06 - 1 3 9.2
Pb Conc. No. 2 - - 0.01 | 0.02 - 1 3 -
Pb Conc. No. 3 - - 0.01 | 0.02 - 1 3 -
Pb Conc. No. 4 - - 0.01 | 0.02 - 1 3 -
Metallurgical Results
Weight Assays, % % Distribution
Product
% Pb zZn Pb Zn
1. Pb Conc. No. 1 8.22 7.79 6.91 15.8 8.3
2. Pb Conc. No. 2 9.05 20.2 8.46 45,1 11.2
3. Pb Conc. No. 3 10.72 10.5 9.32 27.8 14,7
4, Pb Conc. No. 4 7.53 2.13 7.36 4.0 8.1
5. Pb Rougher Tail. 64.48 0.46 6.09 7.3 57.7
Head (Calculated) 100.00 4,05 6.81 }/100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 17.27 14.3 7.72 60.9 19.5
Products 1 to 3 27.99 12.8 8.33 88.7 34,2
Products 1 to 4 35.52 10.6 8.13 92.7 42,3
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Test No. 195

Purpose: To repeat test No. 191, but with a coarser grind.
Procedure: As for test No., 191.
Feed: 1000 grams minus 10 mesh Overall Composite No. 1.
Grind: 15 minutes at 60 percent solids in the laboratory ball mill.'
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
Nap;CO3 | ZnSO, | NaCN | Z=11 | MIBC Grind|Cond.| Froth
Grind 2.0 1.0 | 0.30{0.03] - 15 | - | - -
Pb Conc. No. 1 - - - - 0.05 - 1 3 9.5
Pb Conc. No. 2 L - - - 0.0110.01 .- 1 3 -
Pb Conc. No. 3 - - - 0.01] 0.02 - 1 3 -
Pb Conc. No. 4 - - - 0.01{ 0.02 - 1 3 -
Metallurgical Results
Weight Assays, % % Distribution
Product
% Pb zZn Pb Zn
1. Pb Conc. No. 1 11.79 27.0 8.84 79.9 16.1
2. Pb Conc. No. 2 7.33 5.14 9.23 9.5 10.5
3. Pb Conc. No. 3 4,08 2.39 8.19 2.4 5.2
4, Pb Conc. No. 4 2.93 1.64 7.74 1.2 3.5
5. Pb Rougher Tail. 73.87 0.38 5.67 7.0 64,7
Head (Calculated) 100.00 3.99 6.47 || 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 19.12 18.6 8.99 89.4 26.6
Products 1 to 3 23.20 15.8 8.85 91.8 31.8

Products 1 to 4 26.13 14.2 8.72 93.0 35.3




Test No. 195 - Continued

Screen Analysis

Flotation Feed
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Mesh Size % Retalned % Passing
(Tyler) Individual Cumul ative Cumulative

+ 100 0.3 0.3 99.7
150 3.1 3.4 96.6
200 17.4 20.8 79.2
270 17.0 37.8 62.2
400 19.5 57.3 42,7

- 400 42,7 100.0 -

Total 100.0 - -
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Test No; 196

Purpose: To repeat test No. 195 (coarser grind) but omit the ZnSOy
addition.

Procedure: As for test No. 191.

Feed: ' 1000 grams minus 10 mesh Overall Composite N&. 1.

Grinds 15 minutes at 60 percent solids in the laboratory ball mill.

Conditions:

Reagents Added, pounds per ton Time, minutes _"
Stage pH
Na,CO3 NaCN | z-11 | MIBC Grind|Cond. |Froth 1
Grind 2.0 | 0.30 | 0.03 | - 15 - - -
Pb Conc. No. 1 - - - 0.05 - 1 3 9.8
Pb Conc. No. 2 - - 0.01 | 0.01 - 1 3 -
Pb Conc. No. 3 - - 0.01 | 0.02 - 1 3 -
Pb Conc. No. 4 - - 0.01 | 0.02 - 1 3 -
Metallurgical Results
Weight Assays, % % Distribution
Product .
% Pb Zn Pb Zn
1. Pb Conc. No. 1 9.64 29.6 8.47 69.7 12.3
2. Pb Conc. No. 2 8.11 8.82 10.4 17.5 12.7
3. Pb Conc. No. 3 4,62 3.30 8.92 3.7 6.2
4. Pb Conc. No. 4 2.85 2,10 8.25 1.5 3.5
5. Pb Rougher Tail. 74.78 0.42 5.80 7.6 65.3
Head (Calculated) 100.00 4,09 6.64 || 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 17.75 20.1 9.35 || 87.2 25.0
Products 1 to 3 22,37 16.6 9.26 i 90.9 31.2

Products 1 to 4 25,22 15.0 9.15 92.4 34,7
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Test No. 197

Purpose: To repeat test No., 195 (coarser grind) but with half the ZnSO,
addition and omit the NaCN addition.
Procedure: As for test No. 191.
Feed: . 1000 grams minus 10 mesh Overall Composite No. 1.
Grind: 15 minutes at 60 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage . pH
Na, COs3 ZnS0y, Z=11 MIBC Grind {Cond. | Froth
Pb Conc, No. 1 - - - 0.06 - 1 3 9.3
Pb Conc. No. 3 - - 0.01 | 0.02 - 1 3" -
Pb Conc. No. 4 - - 0.01 | 0.02 - 1 3 -
Metallurgical Results
Weight Assays, % % Distribution
Product
% : Pb Zn Pb Zn
1. Pb Conc., No. 1 10.58 12.7 8.71 32.5 14.2
2. Pb Conc. No. 2 10.58 16.9 9.70 43,3 15.8
3. Pb Conc. No. 3 8.66 6.50 9.04 13.6 12.0
4, Pb Conc. No. 4 5.62 1.92 7.06 2.6 6.1
5. Pb Rougher Tail. 64.56 0.51 5.23 8.0 51.9
Head (Calculated) 100.00 4,13 6.50 |}{100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 21..16 14.8 9.21 |j 75.8 30.0
Products 1 to 3 29.82 12.4 9.16 89.4 42.0
Products 1 to 4 35.44 10.7 8.83 92.0 48,1
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Test No. 198
Purpose: To repeat the previous tests, but use the standard reagent
balance for comparison.
Procedure: As for test No. 191.
Feed: 1000 grams minus 10 mesh Overall Composite No. 1.
Grinds 15 minutes at 60 percent solids in the laboratory rod mill.
Conditions:
Reagents Added, pounds per ton Time, -minutes
Stage pH
Na;COsz| ZnSO, [ NaCN|R~242|Z-4 |MIBC || Grind |Cond. | Froth
Grind 2.0 [1.0 [0.30]0.07 |~ | = [ 15 | - [ - -
Pb Conc. No. 1 - - - 10.01 }0.02]0.01 - 1 3 9.5
Pb Conc. No. 2 - - - 10.01 10.01} =~ - 1 3 -
Pb Conc. No. 3 - - - 10.01 j0.01f - - 1 3 -
Pb Conc. No. 4 - - - 10.01 }0.01} - - 1 3 -
Metallurgical Results
Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn
1. Pb Conc. No. 1 14.40 23.7 8.48 83.7 18.7
2. Pb Conc. No. 2 9.32 3.23 8.62 7.4 12.3
3. Pb Conc. No., 3 3.55 1.81 7.93 1.6 4,3
4, Pb Conc. No. 4 2.50 1.22 7.73 0.8 3.0
5. Pb Rougher Tail. 70.23 0.38 5.72 6.5 61.7
Head (Calculated) 100.00 4.08 6.52 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 23,72 15.7 8.54 91.1 31.0
Products 1 to 3 27.27 13.9 8. 46 92.7 35.3
Products 1 to 4 29.77 12.8 8.40 93.5 38.3
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Purpose: To repeat test No. 189, but reduce lead regrind time and
introduce a short regrind in the Zn circuit.

Procedures: Grind and float a lead concentrate. Regrind the lead concentrate
and clean four times. Combine the lead rougher and 1lst cleaner
tailings and float a zinc concentrate. Regrind the zinc
concentrate and clean four times.

Feed: 2000 grams minus 10 mesh Overall Composite No. 1.

Grind: 30 minutes at 65 percent solids in the laboratory ball mill.

Conditions:

Reagents Added, pounds per ton Time, minutes
Stage j pH
Na,CO3 | ZnSOy, | NaCN |R-242 |Z-4 |MIBC GrindjCond.| Froth

Primary Grind 2.0 1.0 }0.30]0.07 | = - 30 - - -

Pb Rougher - - - |0.01 |0.02{0.02 - 1 3 9.4
- - -~ .]0.01 }0.01}0.005 - 1 3 -
- - - [0.01 j0.01{0.005 - 1 3 -

Pb Conc. Regr. 0.5 0.5 |0.20(0.03 | = - 20 - - -

Pb 1st C1. - - - - 0.01} - - 1 3 9.3
- - - |0.01 |0.01f =~ - 1 3 -

Pb 2nd C1. 0.2 0.2 }0.10| =~ - ]0.005 - 1 3 9.4
- - - 10.01 | - - - 1 1 -

Pb 3rd Cl. 0.1 0.1 |0.05/0.005} = - - 1 3 9.5

Pb 4th Cl. 0.1 - 0.05) - - - - 1 2 9.5

Combine Pb rougher and 1lst cleaner tailing for Zn flotation.

U [ L ] l I i |
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Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
Ca(0OH) p| CuSO, {Nay SiOs Z~2OOWZ—4 MIBC || Grind|Cond.| Froth
Zn Circuit
Condition 2.0 1.0 0.5 - - - - 2 - 11.1
Zn Rougher - - - 0.04 [0.02}f ~ - 1 3 L -
- - - 0.02 [0.02] =~ - 1 5 -
Zn Conc. Regr. 0.5 0.1 0.2 0.01 - - 10 - - -
Zn 1lst Cl. - - - - - }0.005 - 1 3 11.1
- - - 0.01 ] =~ - - 1 3 -
Zn 2nd C1. 0.2 - 0.1 - - - - 1 3 S11.2
- - - 0.005] =~ - - 1 1 -
Zn 3rd C1. 0.2 - 0.1 - - - - 1 3 11.2
Zn 4th Cl. 0.2 - 0.1 - - [0.005 - 1 2 11.3
Metallurgical Results
Weight Assays, % % Distribution
Product —
% Pb Zn Pb Zn
1. Pb Cleaner Conc. 5.36 59.1 6. 35 80.5 5.1
2. Pb 4th Cl. Tail. 1.25 15.2 10.6 4.8 2.0
3. Pb 3rd Cl. Tail. 1.19 7.17 11.1 2.2 2.0
4., Pb 2nd Cl. Tail. 3.90 3.05 9.90 3.0 5.8
5. Zn Cleaner Conc. 6.66 0.38 60.0 0.6 60.4
6. Zn 4th Cl. Tail. 0.44 0.97 44,0 0.1 2.9
7. Zn 3rd Cl. Tail. 1.14 l1.21 34.0 0.4 5.9
8. Zn 2nd Cl. Tail. 1.79 1.02 24,7 0.5 6.7
9. Zn 1lst Cl. Tail. 4,78 0.66 2.62 0.8 1.9
10. Zn Rougher Tail. 73.49 0.38 0.66 7.1 7.3
Head (Calculated) 100.00 3.94 6.62 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 6.61 50.8 7.16 85.3 7.1
Products 1 to 3 7.80 44,1 7.76 87.5 9.1
Products 1 to 4 11.70 - 30.4 8.48 90.5 14.9
Products 5 plus 6 7.10 0.42 59.0 0.7 63.3
Products 5 to 7 8.24 0.53 55.6 1.1 69.2
Products 5 to 8 10.03 0.62 50.0 1.6 75.9
Products 5 to 9 14.81 0.63 34,7 2.4 77.8
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Purpose: To repeat test No. 199, but further reduce lead regrind time
and increase zinc regrind time.
Procedure: As for test No, 199.
Feed: 2000 grams minus 10 mesh Overall Composite No. 1.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
Nap COz| ZnS0Oy, | NaCN |R=242 | Z=4 MIBC Grind|Cond. | Froth
Primary Grind 2.0 1.0 0.300.07 | = | =~ 30 - - -
Pb Rougher - - - 10.01 |0.02 [0.02 - 1 3 9.4
- - - 10.01 |0.01 }0.005 - 1 3 -
) - - - 10.01 {0.01 ]0.005 - 1 3 -
Pb Conc. Regr. 0.5 0.5 ]0.20}]0.02 | ~ - 10 - - -
Pb 1st Cl. - - - - 0.01 - - 1 3 9.5
. - - ~ ]0.01 {0.005f = - 1 3 -
Pb 2nd Cl. 0.2 0.2 ]0.10| =~ - - - 1 3 9.6
v - - - |o.01 | =~ - - 1 1 -
Pb 3rd Cl. 0.1 0.1 }]0.05/0.005 -~ - - 1 3 9.6
Pb 4th ci. 0.1 - 0.05{ - - 0.005 - 1 2 9.8
Combine Pb rougher and 1lst cleangfltailang forlZn flotatioq.
i i [ i




Test No., 200 - Continued

- 60 -

Conditions:
. Reagents Added, pounds per ton Time, minutes
Stage pH
Ca(OH), |CuSO, | Nap Si05|Z=~200(2Z=4 |MIBC [ Grind |Cond. |Froth
Zn Circuit “
Condition 2.0 1.0 0.5 - - - - 2 - 11.1
Zn Rougher - - - 0.04 |0.02]0.01 - 1 3 -
- - - 0.02 | 0.02]0.01 - 1 5 -
Zn Conc. Regr. 0.5 0.2 0.2 0.02 | = - 20 - - -
Zn 1lst Cl. - - - - - |0.005 - 1 3 10.8
_ - - - 0.01 ] =~ - - 1 3 -
Zn 2nd Cl. 0.3 - 0.1 - - - - 1 3 11.0
- - - 0.00§ = - - 1 1 . -
Zn 3rd Cl. 0.2 - 0.1 - - - - 1 3 11.1
Zn 4th Cl. 0.2 - 0.1 - - 10.005 - 1 2 11.2
Metallurgical Results
Weight Assays, % % Distribution
Product
% Pb Zn Pb zZn
1. Pb Cleaner Conc. 6.39 44,8 7.47 74.2 7.1
2. Pb 4th Cl. Tail. 0.84 25.5 7.69 5.6 1.0
3. Pb 3rd Cl. Tail. 1.64 11.6 10.1 4,9 2.4
4. Pb 2nd Cl. Tail. 4,08 4,85 9.51 5.1 5.7
5. Zn Cleaner Conc. 8.54 0.73 54.6 1.6 68.9
6. Zn 4th Cl. Tail. 0.67 1.90 22.1 0.3 2.2
7. Zn 3rd Cl. Tail. 0.71 1.98 13.8 0.4 1.4
8. Zn 2nd Cl. Tail. 2.15 1.70 9.99 0.9 3.2
- 9. Zn 1st Cl. Tail. 10.89 0.63 1.89 1.8 3.0
10. Zn Rougher Tail. 64.09 0.31 0.53 5.2 5.1
Head (Calculated) 100.00 3.86 6.76 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 7.23 42,6 7.49 79.8 8.1
Products 1 to 3 8.87 36.8 7.97 84,7 10.5
Products 1 to 4 12.95 26.8 8.46 89.8 16.2
Products 5 plus 6 9.21 0.81 52.3 1.9 71.1
Products 5 to 7 9.92 0.90 49,5 2.3 72.5
Products 5 to 8 12.07 1.04 42,5 3.2 75.17
Products 5 to 9 22.96 0.85 23.2 5.0 78,7
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Purpose: To repeat test No. 190, but reduce lead regrind time and
reduce CuSO, addition to the Zn circuit.
Procedure: As for test No. 189, except only three zinc cleaners.
Feed: 2000 graﬁs minus 10 mesh Overall Composite No. 1.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
NapCOz | ZnSO, | NaCN|z-11 |MIBC C.A. Grird|Cond. | Froth
Primary Grind 2.0 1.0 ]0.30{0.04 - 30 - - -
Pb Rougher - - - {0.02 0.06 - 1 3 9.4
- - - }0.02 0.02 - 1 3 -
- ~- - 10.02 0.02 - 1 3 -
Pb Conc. Regr. 0.5 0.5 }10.20(0.02 - 20 - - -
Pb 1st Cl. - - - 10.005| 0.01 - 1 3 9.6
: - - - 10.005| 0.005 - 1 3 -
Pb 2nd Cl. 0.2 0.2 |0.10] - - 0.005 - 1 3 9.7
- - - ]0.003 - - 1 1 -
Pb 3rd Cl. 0.1 0.1 }0.05| =~ 0.005 - 1 3 9.7
Pb 4th CI1. 0.1 - 0.05f =~ 0.005 - 1 2 " 9.8
Combine Pb rougher and‘ist cleaner taili?g for Zn flotation.
i L | n 1

Stage
Equipment

Pb Concentrate Regrind
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Test No. 201 -~ Continued
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
Ca(OH), | CusO,| Zz~11 |MIBC Na, Si03 j Grind|Cond. { Froth
Condition 2.0 0.5 - - - - - - 11.1
Zn Rougher - 0.05 0.02 - - 1 3 -
- 0.02 [0.01 - - 1 3 -
Zn 1st Cl.. 0.3 - - 0.20 - 1 2 11.3
- 0.005/0.005| =~ - 1 2 -
Zn 2nd Cl. 0.2 - 0.005} 0.10 - 1 2 11.4
- 0.002{ - - - 1 1 -
Zn 3rd Cl. 0.2 - 0.005} 0.05 - 1 2 11.5
Metallurgical Results
. Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn
1. Pb Cleaner Conc. 4,83 60. 3 6.38 73.7 4,8
2. Pb 4th Cl. Tail. 1.31 30.0 9.49 9.9 1.9
3. Pb 3rd Cl. Tail. 1.25 12.3 10.7 3.9 2.1
4, Pb 2nd Cl. Tail. 4,25 3.52 10.0 3,8 6.6
5. Zn Cleaner Conc. 2.59 0.40 54,3 0.3 21.8
6. Zn 3rd Cl. Tail. 1.03 0.61 46,2 0.2 7.4
7. Zn 2nd Cl. Tail. 1.64 0.61 31.9 0.3 8.1
8. Zn 1lst Cl., Tail. 5,72 0.51 15.6 0.7 13.8
9. Zn Rougher Tail. 77.38 0.37 2.81 7.2 33.5
'Head (Calculated) 100.00 3.95 6.46 100.0 100.0
Calculated Grades and Recoveries
. Products 1 plus 2 6.14 53.8 7.04 83.6 6.7
Products 1 to 3 7.39 46.8 7.66 87.5 8.8
Products 1 to 4 11.64 31.0 8.52 91.3 15.4
Products 5 plus 6 3.62 0.46 52.0 0.5 29.2
Products 5 to 7 5.26 0.51 45,7 0.8 37.3
Products 5 to 8 10.98 0.51 30.0 1.5 51.1
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Purpose: To repeat test No. 190, but regrind Pb rougher concentrate
in ball mill and use Minerec 748 as zinc collector.
Procedure: As for test No. 201.
- Feed: 2000 grams minus 10 mesh Overall Composite No. 1.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
Nay; CO3z| ZnSO,, |[NaCN|[Z~11 |MIBC C.A. Grind|Cond. { Froth
Primary Grind | 2.0 |1.0 [0.30|0.04 | = 30 - - -
Pb Rougher - - - [0.02 | 0.06 - 1 3 9.4
- - - 10.02 | 0.02 - 1 3 -
- - - 10.02 | 0.02 - 1 3 -
Pb Conc. Regr. 0.5 0.5 }0.20]0.02 - 15 - - -
Pb 1st Cl. - - - 10.005| 0.005 - 1 3 9.4
- - - {0.005/ 0.005 - 1 3 -
Pb 2nd Cl. 0.2 0.2 |0.10f{ - 0.005 - 1 3 9.5
- - - [0.003] —~- - 1 1 -
Pb 3rd Cl. 0.1 0.1 | 0.05 = 0.005 - 1 3 9.5
Pb 4th Cl. 0.1 - 0.05| = 0.005 - 1 2 9.6
Combine Pb rougher and 1lst cleaner tailihgs for zinc flotation.
i | i | i e 1

Stage
Equipment
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lab Ball mill
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Test No., 202 - Continued
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
Ca(OH) 5| CuSOy, | M=748 [MIBC |Na,SiOs { Grind|Cond. |Froth
Condition 2.0 1.0 - - - - 2 - 11.1
Zn Rougher - - 0.06 [0.02 - - 1 3 -
) - - 0.02 {0.01 - - 1 3 -
Zn 1lst Cl1. 0.3 - - - 0.20 - 1 2 11.3
- - 0.01 |0.005 - - 1 2 -
Zn an Cl. 0.2 - - - 0.10 - 1 2 11.3
- - 0.00510.005 - - 1 1 -
Zn 3rd C1. 0.2 - 0.00510.005} 0.05 - 1 2 11.4
Metallurglcal Results
Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn
1. Pb Cleaner Conc. 5.45 52.5 7.67 72.8 6.3
2. Pb 4th Cl, Tail. 1.31 29,6 8.45 9.8 1.7
3. Pb 3rd Cl. Tail. 1.39 | 13.4 10.6 4,7 2.2
4, Pb 2nd Cl, Tail. ‘ 3.70 4,24 10.5 4.0 5.8
5. Zn Cleaner Conc. | 4.20 0.32 59.2 0.3 37.2
6. Zn 3rd Cl., Tail. 1.04 0.58 49,8 0.2 7.8
7. Zn 2nd Cl. Tail. 2.55 0.56 38.8 0.4 14.8
8. Zn 1lst Cl. Tail. 6.17 0.63 17.5 1.0 16.2
9. Zn Rougher Tail. 74.19 0.36 0.73 6.8 8.0
Head (Calculated) 100.00 3.94 6.68 | 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 6.76 48.1 7.82 82.6 8.0
Products 1 to 3 8.15 42,2 8.29 87.3 10.2
Products 1 to 4 11.85 30.4 8,98 91.3 16.0
Products 5 plus 6 5.24 0.37 57.3 0.5 45.0
Products 5 to 7 7.79 0.43 51.3 0.9 59.8
Products 5 to 8 13.96 0.52 36.3 1.9 76.0
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Purpose: To investigate the effect of a coarser primary grind on the
flotation of lead and zinc from the Overall Composite.
Procedure: As for test No. 199.
Feed: 2000 grams minus 10 mesh Overall Composite No. 1.
Grind: 20 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
NapCOs3| ZnSO, | NaCN |R-242|Z~4 | MIBC Grind|Cond.| Froth
Primary Grind 2.0 1.0 (0.30}0.07 | = - 20 - - -
Pb Rougher - - - 0.01 {0.02]0.02 - 1 3 9.4
- - - [0.01 [0.01]0.005 - 1 3 -
Pb Conc. Regr. 0.5 0.5 | 0.20{0.03 | = - 30 - - -
Pb 1lst Cl. - - - - 0.01] = - 1 3 9.3
‘ - - - ]0.01 |0.01} =~ - 1 3 -
Pb 2nd C1. 0.2 0.2 | 0.10| = - |0.005 - 1 3 9.4
: - - - (0.01L} -~ - - 1 1 -
Pb 3rd Cl. 0.1 0.1 | 0.05{0.005 = - - 1 3 9.5
Pb 4th Ci. 0.1 - 0.05] = - 10.005 - 1 2 9.5
Combine Pb rougher and lst cleaner tailipgs for Zn flotation.,
)| ! L | | It L
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Test No, 203 - Continued

Conditionss:
Reagents Added, pounds per ton Time, minutes
Stage pH
Ca(OH), | CuSO, |Nap Si03 | Z-200|Z-4 |MIBC | Grind |Cond. {Froth
Condition 2.0 1.0 0.5 - - - - 2 - -
Zn Rougher i1 - - - 0.04 [0.02] - - 1 3, 11.2
- - - 0.02 {0.02| -~ - 1 5 -
Zn Conc. Regr. 0.5 0.1 0.2 0.01 - - 10 - - -
Zn 1st Cl. - - - - - |0.01 - 1 3 11.0
- - - 0.01 | - - - 1 3 -
Zn 2nd Cl. 0.2 - 0.1 - - - - 1 3 11.1
- - - 0.005| = - - N 1 -
Zn 3rd Cl. 0.2 - 0.1 - - 10.005 - 1 3 11.2
Zn 4th Cl1. 0.2 - 0.1 - - - h - 1 2 11.2
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Weight Assays, % - % Distribution
Product
% Pb Zn Pb Zn

1. Pb Cleaner Conc. 4,74 64,2 5.40 76.7 3.9
2. Pb 4th Cl. Tail. 0.84 25.6 10.5 5.4 1.3
3. Pb 3rd Cl. Tail. 1.15 11.5 12.1 3.3 2.1
4, Pb 2nd Cl. Tail. 3.35 3.76 11.0 3.2 5.6
5. Zn Cleaner Conc. 7.09 0.39 57.0 0.7 61.6
6. Zn 4th Cl. Tail. 0.50 1.26 39.6 0.2 3.0
7. Zn 3rd Cl. Tail. 1.09 1.56 26.2 0.4 4,4
8. 7Zn 2nd Cl. Tail. 2.06 1.36 8.51 0.7 2.7
9. Zn 1lst Cl. Tail. 6.16 0.70 1.96 1.1 1.8
10. Zn Rougher Tail. 73.02 0.45 1.21 8.3 13.6
Head (Calculated) 100.00 3.97 6.56 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 5,58 58.4 6.17 82.1 5.2
Products 1 to 3 6.73 50.4 7.18 85.4 7.3
Products 1 to 4 10.08 34,9 8.45 88.6 12.9
Products 5 plus 6 7.59 0.45 55.9 0.9 64.6
Products 5 to 7 8.68 0.59 52.1 1.3 69.0
Products 5 to 8 10.74 - 0.73 43,8 2.0 71.7
Products 5 to 9 16.90 0.72 28.5 3.1 73.5
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Test No. 204

Purposes: To investigate the effect of using a 1:1 emulsion of Z=1l:
fuel oil as collector in the lead circuit, and Minerec 748
and Z-11 as collectors in the zinc cricuit.

Procedure: As for test No. 199.

Feed: 2000 grams minus 10 mesh Overall Composite No. 1.

Grind: 30 minutes at 65 percent solids in the laboratory ball mill.

Conditions:

Reagents Added, pounds per tonji Time, minutes
Stage Z=-11 pH
Nap COs{ Z2nS0,, | NaCN {Fuel | MIBC Grind| Cond. | Froth
Oil

Primary Grind 2.0 1.0 0.30{0.07 | = 30 - - -

Pb Rougher - - - 10.01 |0.06 - 1 3 9.3
- - - 0.01 {0.02 - 1 3 -

- - - 10.01 ]0.02 - 1 3 -

Pb Conc. Regr. 0.5 0.5 |0.20§0.03}| = 20 - - -

Pb 1st Cl. - - - 0.01 |0.01 - 1 3 9.4
- - - (0,011 - - 1 3 -

Pb 2nd Cl. 0.2 0.2 |0.10| =~ - - 1 3 -

- - -~ 10.005{0.005 - 1 1 -

Pb 3rd Cl. 0.1 0.1  |0.05} - 0.005 - 1 3 9.6

Pb 4th C1. 0.1 - 0.05} = 0.005 - 1 2 9.6

Combine Pb rougher and lst cleaner tailings for zinc flotation.

i i | | i g 1 1
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Test No. 204 - Continued

Conditions:
Reagents Added, pounds per ton Time, minutes
Stage
CatOH), | CuSO, | M=748|Z~11 |MIBC |Na,SiOsz || Grind|Cond.|Froth
Condition 2.0 1.0 - - - - - 2 -
Zn Rougher - - 0.06 | =~ 0.02 | - - 1 3
- - 0.02 |0.02 {0.01 | =~ - 1 5
Zn Conc, Regr. 0.5 0.1 }]0.02 | =~ - 0.2 10 - -
Zn 1lst Cl. - - - - 0.005f - - 1 3
| - - - 0.01 j0.01 | = - 1 3
Zn 2nd Cl. 0.2 - - - - 0.1 - 1 3
- - - 0.005] =~ - - 1 1
Zn 3rd C1. 0.2 - - - - 0.1 - 1 3
Zn 4th Cl. 0.2 - - - - 0.1 - 1 2
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Test No. 204 - Continued

Metallurgical Results

Weight Assays, % % Distribution
Product

% Pb Zn Pb Zn

1. Pb Cleaner Conc. 4,93 59.4 5.62 72.1 4,1
2. Pb 4th Cl. Tail. 1.62 29.2 - 9.46 11.6 2.3
3. Pb 3rd Cl. Tail. 1.79 13.3 10.4 5.9 2.8
4, Pb 2nd Cl. Tail. 2.43 3.00 10.2 1.8 3.7
5. Zn Cleaner Conc. 8.54 0.47 56.0 1.0 71.6
6. Zn 4th Cl. Tail. 0.45 0.75 27.8 0.1 1.9
7. Zn 3rd Cl. Tail. 0.76 0.99 22.1 0.2 2.5
8. Zn 2nd Cl. Tail. 1.47 0.96 10.8 0.3 2.4
9. 2Zn 1st Cl. Tail. 5.60 0.58 1.74 0.8 1.5
10. Zn Rougher Tail. 72,41 0.35 " 0.67 6.2 7.2
Head (Calculated) 100.00 4,06 6.68 ” 100.0 100.0

Calculated Grades and Recoveries

Products 1 plus 2 6.55 51.8 6.57 83.7 6.4
Products 1 to 3 8,34 43,6 7.39 89.6 9.2
Products 1 to 4 10.77 34.5 8.03 91.4 12.9
Products 5 plus 6 8.99 0.49 54.6 1.1 73.5
Products 5 to 7 9.75 0.52 52.1 1.3 76.0
Products 5 to 8 11.22 . 0.58 46,7 1.6 78.4
Products 5 to 9 16.82 0.58 31.7 2.4 79.9
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Test No. 205
Purpose: To repeat the lead circuit of test No. 199, but increase the
Nap,COs; addition to the mill, to the Pb regrind and to the
Pb cleaners.
Procedure: As for test No. 199, but omit the zinc circuit.
Feed: 2000 grams minus 10 mesh Overall Composite No. 1.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes _
Stage pH
Na, CO3 | ZnSO, | NaCN |R=-242! Z=4 |MIBC Grindf Cond. |Froth
Primary Grind 3.0 1.0 {0.301}0.07 | = - 30 - - -
Pb Rougher - - - 10.01 [0.02;0.02 - 1 3 9.7
. - - - ]0.01 {0.01]0.005 - 1 3 -
- - - ]0.01 ]0.01/0.005 - 1 3 -
Pb Conc. Regr. 1.0 0.5 10.20(0.03} = - 20 - - -
Pb 1st Cl. - - - - 0.01 = - 1 3 9.8
- - -~ |(0.01]0.01 =~ - 1 3 -
Pb 2nd CIL. 0.3 0.2 [0.10} -~ - - - 1 3 9.9
Pb 3rd Cl. 0.2 0.1 (0.05]0.00§ =~ - - 1 3 2.9
Pb 4th Cl. 0.2 - 0.05) =~ - - - 1 2 10.0




Test No. 205 -~ Continued

Metallurgical Results

-T2 -

Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn
1. Pb Cleaner Conc. 4,83 58.9 6.10 70.6 4.5
2. Pb 4th Cl. Tail. 0.90 30.2 7.88 6.7 1.1
3. Pb 3rd Cl. Tail. l 1.51 14.5 10.8 5.4 2.5
4. Pb 2nd Cl. Tail. [ 3.9 5.81 10.2 5.6 6.1
5. Pb 1st Cl. Tail. 11.29 1.34 9.05 3.8 15.7
6. Pb Rougher Tail. 77.57 0.41 5.90 7.9 70.1
Head (Calculated) 100.00 4,03 6.52 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 5.73 54,4 6.38 77.3 5.6
Products 1 to 3 7.24 46.1 7.30 82.17 8.1
Products 1 to 4 11.14 32.0 8.32 88.3 14,2
Products 1 to 5 22,43 16.6 8.68 92.1 29.9
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Test No. 206

Purpose: To investigate the effect of substituting Ca(OH), for
- Nap;CO; in the lead circuit.

Procedure: As for test No. 205.
Feed: 2000 grams minus 10 mesh Overall Composite No. 1.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
Ca(OH) ;| ZnSO, {NaCN R—242[ -4 ]MIBC Grind|Cond. | Froth
Primary Grind 2.0 1.0 10.3010.07 | =~ - 30 - - -
Pb Rougher - - - |0.01 {0.02 [0.02 | = 1 3 11.0
- - - ]0.01 |0.01 |0.005 - 1 3 -
- - - ]0.01 |0.01 | - - 1 