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INIRODUCTION
In a letter dated July 7, 1975, Mr. M.D. Rowswell of Kerr Addison
Mines Limited requested that a program of testwork should be undertaken to
investigate the recovery of lead and zinc from a Grum Deposit sample.
Results of the testwork as they became available were discussed in
meetings and telephone conversations with Mr. E. Kirkpatrick of Kerr Addison

Mines Limited.
LAKEFTIFLD RESEARCH OF CANADA LIMITED

.

M

A.G. Scobie, P. Eng.,

Manager

Ko, Sehndt.

K.W. Sarbutt
Project Metallurgist

Investigation by: C.W. Payne



SUMMARY

1. Head Sample Assays

Composite B

Lead (Pb)

Zinc (2Zn)

Oxide Lead (Pbox)
Oxide Zinc (Znox)
Copper (Cu)

"Iron (Fe)
Sulphur (S)
Magnesia (MgO)
Gold (Au)

Silver (Ag)

4,75 %, 4.71 %*
7.36 %, 7.40 %°
0.97 %

0.26 %

0,137 %

20.0 %

26.0 %

1.20 %

0.035 oz/ton
2,21 oz/ton

¢ Average head sample assay as calculated from test

results.

2. Lead Flotation

The basic flowsheet investigated for the recovery of a high grade

lead concentrate involved:

a) Grinding the ore with Nap;CO; as pH modifier, ZnSO, and NaCN as pyrite

and sphalerite depressants, and R-242 as the collector for galena.

b) Flotation of a lead rougher concentrate at pH 9-9.5, with further

additions of R~242 and R-404 as collectors.

c) Regrinding the lead rougher concentrate with Na;COz, ZnS0O,, NaCN and

R=-242,

4) three to four cleaning stages with further additions of NaCN, ZnSO,

and R-242.

The primary grind was conducted in both rod and ball mills, and the

regrind in rod, ball and pebble mills. Fineness of primary grind and regrind

were varied.



Summary - Continued

2.1. Rod Mill Primary Grind

2.1.1. Rougher Flotation

13.9 kwh/ton.

a)
b)
c)

d)

The power input to the primary grind was varied from 3.5 kwh/ton to

Collector type and amount

NaCN addition

Aeration prior to flotation

pH

Other factors investigated were:

The results and conditions of this testwork are summarized in Table 1.

Table 1

Rod Mill Primary Grind

Test | Grind NaCN R-404 |R-242 | Flota- Rougher Concentrate
No KWH/ 1b/ pH 1b/ 1b/ tion
: ton ton ton ton Time Weight | Assay | % Distribution
min. o % Pb Zn
(] Pb
4 3.5 0.20 | 8.9 - 0.10 9 32,401 13.8 92,31 43.2
4,6 0.20 | 8.8 - 0.15 9 30.95114.2 92.9 ] 41.2
7.0 0.20 | 8.6 0.04 |0.16 9 34,39 | 13.5 94,9 | 42.7
10* 7.0 0.25 {9.8 0.03 ]0.07 7 23,60 {17.7 88.9 1 36.2
20 7.0 0.30 9.3 0.04 |0.12 9 32.21 | 13.6 94,0} 36.7
18 9.2 0.30 |9.4 0.04 10.14 9 30.10 | 14.5 94,2 | 35.9
19 13.9 0.30 |9.4 0.04 |0.16 9 30.06 | 15.0 95,3 37.7
* Aeration prior to flotation
Screen analyses were conducted on primary grinds used in Tests 18 and

19, with results as follows:

Test 18 = Grinding time - 40 minutes, Power Consumption - 9.2 kwh/ton,

93.8 % minus 200 mesh

Test 19 = Grinding time - 60 minutes; Power Consumption - 13.9 kwh/ton,

97.4 % minus 200 mesh




Summary ~ Continued

2,1, Rod Mill Primary Grind

2.1.1. Rougher Flotation

Higher lead recoveries and lower zinc recoveries to the Pb rougher

concentrate resulted from increased fineness of primary grind; higher NaCN and

Nap,C03 additions, and the use of R-404 in conjunction with R-242 as collector.

Aeration appeared to have little beneficial effect on pyrite or sphalerite

depression.

2.1.2. Cleaner Flotation

The rougher concentrates were reground in the rod mill with further

additions of ZnSQO, , NaCN and NayCOs, and cleaned three gor four times at pH 9.5-

10.0.

a)
b)

c)

fineness of regrind

level of NaCN additions

Ca(OH), in place of NapCOs as pH modifier.

Variables investigated in the cleaner flotation included:

The results and conditions of this testwork are sunmarized in Table 2.

Table 2 - Cleaner Flotation

Test | Primary | Regrind NaCN No. Pb Cleaner Concentrate
Grind 1b/ton of
No. | Kwh/ton | kwh/ton | (Cl. pi cl. Weight | Assays % | % Dist.
flot) Stages
% Pb Zn Pb Zn
4 3.5 2.3 0.17 9,2-9.7 3 9.02 | 42.3{ 10,5 | 78.7]12.2
5 4,6 3.5 0.18 9.6-9,9 4 8.28 | 46.6 9,74 81.6 { 10.9
6 7.0 4,6 0.18 9.5~9.9 4 8,72 | 47.51 9.35} 85.0 {11.0
9 7.0 3.0%= 0.22 9.9-11.1 5 8.31 ] 43.41 9.06] 76.9 {10.1
10 7.0 3,0%= 0.18 |10.8-11.0 4 3.62 ] 48.2| 9.66| 37.1 | 4.7
17 13.9 7.0 0.40 9.7-9.8 4 6.37159.31 7.46] 81.8} 6.5
18 9.2 7.0 0.40 9.6-9.8 4 6.11 | 63.2| 7.29} 83.0| 6.1
19 13.9 4.6 0.40 9.6-9.8 4 7.37 | 55.9| 8.64] 87.0 | 8.7
20 7.0 9.2 0.40 9.6-9.7 4 6.47 { 62,0 7.38| 86.3 | 6.6
21 9.2 7.0 0.70 9,6-9.8 5 5.28 1 68.8| 6.44| 79.1 | 4.7

pH controlled with Ca(CH),

** Pebble Mill Regrind




Summary - Continued

2.1, Rod Mill Primary Grind

2.1.2. Cleaner Flotation

The Pb grade-recovery curves for these tests are shown in Figure 1.

The results in Tests 4, 5 and 6 indicated that a finer regrind was
necessary to obtain higher-grade Pb‘concentrates. Increasing the fineness of
primary grind or regrind in Test 17 onwards resulted in higher grades and
recoveries of lead to the cleaner concentrate. Increasing the cyanide additions
in the cleaner flotation could also have been partly responsible for these ime
provements, particularly in Test 21. 1In this test with a similar grind to that
of Test 18 and with the higher cyanide additions, the grade of the cleaner con-
centrate was increased from 63.2 to 68.8 % Pb.

The results of Tests 9 and 10 were poor, and this could have been due
to an insufficient regrind in the pebble mill or to depressioh of galena at the
high lime pH.

2,2, Ball Mill Primary Grind

Flotation testwork was conducted to investigate the effect of:
a) fineness of grind
b) Collector type and amount
c) Na$S and NapSO; as depression
d) lime in place of Na;C0O; for pH control
on the grade and recovery of lead and zinc in the rougher flotation. The rougher
concentrate was reground in a ball or pebble mill prior to cleaning.

The results and conditions of these tests are summarized in Table 3.
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Summary - Continued

-7 -

2.2, Ball Mill Primary Grind

Table 2 - Ball Mill Primary Grind

Test | Primary | Regrind Pb Cleaner Concentrate
Grind kwh/ Depressants | Collector
No. | kwh/ton ton Weight | Assays, % % Dist.
% Pb Zn . Pb Zn
1 9.3 - Ca(0H),, R-242 10,9571 31.1 [11l.1 | 71.7 [16.1
: ZnS0O, , NaCN - ~
11 12.4 2.0 Na,COs , R-242, 7.85| 48.4 | 8.94|80.4 | 9.4
ZnS0, , NaCN | R-404 -
12 12.4 2.0 NapCOs , Mixed 5.44} 46.8 | 8,56} 56.1 | 6.3
ZnSQ, , NagS o
13 12.4 2.0 Ca(CH),, Mixed 4,40} 45,2 | 9.42 | 43.3 | 5.6
ZnSO, , Na,$ :
14 18,7 1.0 Na,COs3 , Mixed 6.14) 42.0 | 8.98 }56.2 | 7.5
ZnS0y, , NaysS
15 18.7 0.75 Na; S, NapSOs,| AX-325 4.44) 50,7 | 7.02 | 47.7 | 4.2
NaCN, Ca(CH),
16 12.4 6.2% Na,COs , R-242, 5.42] 60.3 | 7.33 | 70.6 | 5.5
ZnSQ, , NaCN | R-404

* Ball Mill Regrind,

remainder Pebble Mill Regrind

The Pb grade-recovery curves for these tests are shown in Figure 2.

The mixed collector used consisted of a 4:2:1:1 mixture of AF208, AF242,

Z-4 and Z-6.

Lead grade and recovery was generally low in these tests. The mixed
collector used in Tests 13, 14 and 15 was too weak, and low lead recoveries re=-
sulted. No improvement in the grade of Pb concentrate or zinc depression re=-
sulted with the use of Ca(CH);, NaS or NaS0Os. Pb recovery was generally low
when using these depressants.

The best results were achieved in Tests 11 and 16, in which smilar
reagent conditions to those of the rod mill primary grind tests were used i.e.

Na,COs, ZnSO, and NaCN as depressants, R-242 and R=-404 as collectors.
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Summary - Continued

2.,3. SO, for Sphalerite and Pyrite Depression

Testwork was conducted to investigate the effect of conditioning with
SO, prior to flotation on the grade and recovery of lead and the depression of
sphalerite and pyrite. The results and conditions of this testwork are sum-
marized in Table 4.

Table 4 - S0, Conditioning

Test pH pH Z-4 242 Flotation Rougher Concentrate
No with | Ca(CH), 1b/ton | 1b/ton Time
° | SO, min, Weight| Assays % % Dist.
% Pb Pb Zn
2 5.5 9.5 0.04 0.06 9 13.08 29.6 78.4 | 20.2
5.5 - - 0.16 12 19.92 20.6. | 84.9 | 28.8
8 5.0 6.5 - 0.16 12 10.57 22,2 50.6 | 13.1

*  With NapCOs

Low recoveries of lead were obtained with no improvement in zinc rejection.

2.4, Flotation with no Depressants

In Test 22 the flotation of lead after grinding with no depressants or
pH control was investigated. A rougher concentrate was recovered using R-242 and
Z-4 as collectors. This concentrate amounted to 25.64 % weight assayed 14.2 % Pb
and 8.92 % 2Zn, with recoveries of 80.2 % Pb and 32.0 % Zn. On regrinding and
cleaning there was a high lead loss in the lst cleaner tailing.

The results of this test indicated that the sphalerite did}not appear
to be naturally pre-activated, and that the problem of zinc rejection was mainly
one of liberation. Further testwork will be conducted to investigate the re-

covery of Pb with reduced depressant additions in the rougher flotation.
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Summary - Continued

3. Zinc Flotation

Zinc flotation was investigated in several of the tests. In some of

these tests the Pb 1lst cleaner tailing was combined with the Pb rougher tailing

as feed to the zinc circuit. Zn recovery was largely dependent on the amount of

zinc reporting to the zinc circuit.

In this testwork the pulp pH was raised to pH 10.5-11.0 with Ca(CH),
and conditioned with 1.0 1lb/ton CuSO,. A zinc rougher concentrate was then re-
covered using Z-200, AX343 or the mixed collector as collector. The rougher
concentrate was then either reground and cleaned, or merely cleaned.

The results and conditions of this testwork are summarized in Table 5.

Table 5 - Zinc Flotation

Test | Primary Grind Regrind Weight| Assay % |% Dist.

No Tinme Collector Product o

° ] Mill { % -200m min. > | Pb | Zn Zn

1 |BM | 30 - Z-200 | 2zn Cl. Conc. 7.410.99 |55.7 1| 54.8

' Zn Ro. Tail. 66.4210.51 | 0.68] 6.0

11+ B.M. 40 - Z=-200 Zn Cl. Conc. 8.15]0.57157.5 {62.5

' Zn Ro. Tail. 69.8110.30] 0.65] 5.9

12* | B.M. 40 - Mixed Zn Cl. Conc. 7.17{0.84{57.6 } 56.2

' Zn Ro, Tail. 71.6810.53}1 0.79] 7.8

13+ B.M. ] 40 10 Mixed Zn Cl, Conc. 5.4811.30156.7 | 42.0

Zn Ro. Tail. 74,30]0.80} 1.94{19.5

14+ B.M. 60 - Mixed Zn Cl. Conc. © 8,05|1.04156.5 | 61.9

C Zn Ro. Tail. 70.,80{0.511 0.55{ 5.2

15% B.M. 60 7.5 AX343 Zn Cl. Conc. 5.6811.47158.0 | 48.0

’ Zn Ro. Tail. 75.2911.,25} 3.18| 31.9

17= R.M. 60 - Z=200 Zn Cl. Conc. 9,52]0.86155.1 | 71.8

Zn Ro. Tail, 67.5410.30| 0.43] 3.9

20 | R.M. 30 15 7-200 | Zn Cl. Conc. 6.35(0.74156.9 | 50.2

' Zn Ro. Tail. 52.9410.33} 0.63] 4.6

21+ R.M. 40 - Z=200 Zn Cl. Conc. 8.82]0,65156.6 | 68.8

Zn Ro. Tail. 73.4110.39) 0.74 7.5

¢ Pb 1lst cleaner tailing included in feed to Pb flotation.
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Summary - Continued

3. Zinc Flotation

Regrinding the zinc rougher concentrate did not result in any improve-
ment in the grade of zinc concentrate recovered.

At the finer primary grinés the Zn tailing assays were slightly lower;
the lowest talling assay was 0.43 % Zn in Test 17. 2-200 appeared to be a more
suitable collector than the mixed collector or AX343.

Cycle testwork in which the Pb and Zn cleaner tailings are recirculated
is necessary to determine the grade.and recovery of a zinc concentrate, and to
establish the required fineness of primary grind, or the necessity of a regrind.

4, Silver Recovery

The products from Test 17 were assayed for silver. The results are

summarized below.

Table 6 - Silver Distribution

Weight Assays, % | % Distribution
Product
% Pb Zn Ag* Pb Zn Ag
Pb Cleaner Concentrate 6.37 59.3 7.46 19.52 81.8 6.5 59.7
Zn Cleaner Caoncentrate 9,52 0.86 55.1 3.20 1.8 71.8 14.6
Zn Rougher Tailing 67,54 0.30 0.43 0.20 4,4 3.9 6.5
Head (Calculated) _ 100.00 4,62 7.31 2.08 100.0 {1100.0 |100.0

* ounces per ton
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5. Work Indices and Power Consumption

- 12 - -

5.1. Primary Grind

Mill Grinding Time | % Passing Kso Surface Power Work
min. /2000 g 200 mesh micro- Area Consumption Index
meters cm? /g kwh/ton
-10 mesh head 19.7 886 - - -
Ball Mill 20 79.6 76.6 1354 6.2 Te7
Ball Mill 30 88.7 55.8 1743 9.3 9.3
Ball Mill 40 94,4 47,0 2020 12.4 11.0
Ball Mill 60 98.1 37.0 2495 18.7 14.2
Rod Mill 40 93.8 52.0 1665 9.2 9.1
Rod Mill 60 97.4 42.4 2085 13,9 11.9

5.2. Pb Concentrate Regrind

Grind Time Power Consumption
Mill minutes
kwh/%on kwh/ton
ore Rougher Conc.*

Rod Mill 10 2.3 7.7
Rod Mill 15 3.5 11.7
Rod Mill 20 4.6 15.3
Rod Mill 30 6.9 23.0
Rod Mill 40 9.2 30,7
Pebble Mill T 0.75 2,5
Pebble Mill 10 1.0 3:3
Peb. le Mill 20 2.0 6.7
Pebble Mill 30 3.0 10.0
Ball Mill 20 6.2 20.7

* Assuming 30 % weight recovery in rougher concentrate




- 13 =

Summary - Continued

5. Work Indices and Power Consumption .

5.3, Zinc Concentrate Regrind

Grinding Time Power Consumption
Mill Minutes kwh/ton kwh/ton*
ore Rougher Concentrate
Pebble Mill T 0.75 5.0
Pebble Mill 10 1.0 6.7
Pebble Mill 15 1.5 10,0

¢ Assuming 15 % weight recovery to Zn rougher concentrate.

6. Further Testwork

Cycle testwork will commence to investigate the effect of recirculation
of cleaner tailings. Various primary grind and regrind combinations will be in-
vestigated. Regrinding of the zinc rougher concentrate may not be necessary at
the finer primary grinds.

The effect of conducting the lead rougher flotation at natural pH,

and with smaller amounts of depressants will also be investigated.
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SAMPLE PREPARATION

Four drums, weighing approximately 300 pounds, containing crushed
drill core samples were received at Lakefield on August 13th; 1975, and given
our Reference No. 7520755, The drums were described as B-l to B-4,

The contents of each drum were jaw and cone-crushed to minus 1/4
inch, and one~quarter of each sample was riffled out. These one-quarter splits
were then mixed, roll-crushed to minus 10 mesh, and riffled into 2 kg. charges
for testwork, and a sample for screen analyses and head analysis.

Later the remainder of the minus 1/4 inch material was combined,

crushed to minus 10 mesh and riffled into 2 kg. charges for further testwork.

Screen Analysis

Minus 10 Mesh Head Sample

Mesh Size . % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 14 5.4 5.4 94,6
20 16.1 21.5 78.5
28 15.5 37.0 63.0
35 11.5. 48.5 51.5
48 2.3 57.8 42,2
65 6.5 64.3 35,7
100 6,0 70.3 29,7
150 4,9 75.2 24,8
200 5.1 80.3 19.7
270 3.7 84.0 16.0
400 4,2 88.2 11.8
- 400 11.8 100.0 -
Total 100.0 - -
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DETAILS OF TESTS

Purpose: A preliminary test to investigate the flotation of lead and zinc
when using standard lead-zinc flotation procedure.
Procedure: Grind and float a lead concentrate and a zinc concentrate. Clean
each concentrate three times.
Feed: 2000 grams minus 10 mesh Composite B.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
Ca- | 2nso, | NacN | R-242 | MiBC | €% | 2-200 ||Cond. | Froth
(OH), % - SQ, *
Grind 1.0 1.0 0.10 - - - - - - -
Pb Rougher - - - 0.03 } 0.02 - - 1 3 8.8
- - - 0.02 - - - 1 3 -
- - - 0.02 - - - 1 3 -
Condition i.5 - - - - 1.0 - 2 - 10.9
Zn Rougher - - - - - - 10.06 1 3 10.9
_ - - - - - - 0.02 1 2 -
Pb 1st Cleaner || 0.1 | 0.1 |0.02} - - - | - 2 3 9.6
- - - 0.005 - - - 1 2 -
Pb 2nd Cleaner 0.05 0.05 0.01 - 0.005 - - 1 3 9.8
- - - 0.003 - - - 1 1 -
Pb 3rd Cleaner | 0.05 0.05 0.01 - 0.005 - - 1 3 9.7
Zn 1st Cleaner 0.20 - - - - - - 2 2 11.1
- - - - - - 0.005 1 1 -
Zn 2nd Cleaner || 0.10 - - - - - - 2 2% 11,2
Zn 3rd Cleaner 0.10 - - - - - - 1 2 11.2
Stage Rougher Pb Cleaners Zn Cleaners
Flotation Cell 1000 gram D-1 250 gram D-1 250 gram D-1
Speed rpm 1800 1000 1000
% Solids 33 - -
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Metallurgical Results
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Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn

1., Pb Cleaner Conc. 10.95 31.1 11.1 71.7 16.1
2. Pb 3rd C1. Tail. 2.07 16.5 11.8 7.2 3.2
3. Pb 2nd Cl. Tail. 2.17 il1.2 11.2 5.1 3.2
4, Pb 1st C1., Tail. 4.34 4.29 9.76 3.9 5.6
5. Zn Cleaner Conc. 7.41 0.99 55.7 1.5 54.8
6. Zn 3rd Cl. Tail. 1.18 2.49 27,2 0.6 4.3
7. Zn 2nd C1., Tail. 1.93 2.41 14.6 1.0 3.7
8. Zn 1st Cl. Tail. 3.53 2.38 6.56 1.8 3.1
9. Zn Rougher Tail. 66.42 0.51 0.68 7.2 6.0
Head (Calculated) 100.00 4.75 7.54 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 13.02 28.8 11.2 78.9 19.3
Products 1 to 3 15.1% 26.3 11.2 84.0 22.5
Products 1 to 4 19.53 21.4 10.9 87.9 28.1
Products 5 and 6 . 8.59 1.20 51.8 2.1 59.1
Products 5 to 7 10.52 1.42 45.0 3.1 62.8
Products 5 to 8 14.05 1.66 35.3 4.9 65.9
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Test No, 2

Purpose: To investigate the effect of SO, conditioning prior to Pb flotation
on the depression of zinc and pyrite.

Procedure: Grind, condition and float a lead concentrate and a zinc concentrate.
Clean the lead concentrate twice.

Feed: 2000 grams minus 10 mesh Composite B.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
NacN | S0, |, <37 | r-242]| z-14 | Bc | €% || cond. | Froth
(OH), S0, ’
Grind 0.20 | =- - - - - - - - -
Condition - 6.0 - - - - - 3 - 8.0-5.5
- - 8.0 - - - - 2 - 9.5
Pb Rougher - - - 0.03 j 0.02}10.02( = 1 3 -
- - - 0.02 0.01 - - 1 3 -
- - - 0.01 | 0.01 ] =~ - 1 3 -
Condition - - 1.5 - - - 0.5 3 - 10.8
Zn Rougher - - - - 0.04 {0.01 | - 1 3 -
- - - - 0.02} - - 1 2 -
Pb 1st Cleaner || 0,05 = - 0.005] - - - 1 3 9.0
- - - 0.005} =~ - - 1 2 -
Pb 2nd Cleaner 0.02 - - - - - - 1 2 8.8
- - - 0.003 - - - 1 1 -
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Test No. 2 -~ Continued

Metallurgical Results

Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn
1. Pb Cleaner Conc, 7.19 42.8 11.9 62.4 11.3
2. Pb 2nd Cl. Tail. 1.53 21.9 13.2 6.8 2.7
3. Pb lst Cl. Tail. 4.36 10.4 10.8 9.2 6.2
4, Zn Rougher Conc. 14.52 2.68 32.8 7.9 62.6
5. Zn Rougher Tail. 72.40 0.93 1.81 13.7 17.2
-H-

Head (Calculated) 100.00 4,93 7.60 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 8.72 39.1 12.1 69.2 14.0

Products 1 to 3 13.08 29.6 11.7 78.4 20.2




Test No, 3
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Purpose: To investigate the removal of a series of lead concentrates at
various pH after S0, conditioning.
Procedure: Grind, condition and float three lead concentrates.,
Feed: 2000 grams minus 10 mesh Composite B.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage " pH
: SQ, Ca(OH), R=-242 Z-14 }||Grind | Cond. | Froth
Grind - - - - 30 - - -
Condition 7.5 - - - - 15 - 5.0
- 4.0 - - - 2 - 6.5
Pb Conc. No., 1 - - 0.05 0.03 - 1 3 -
Condition - 1.5 - - - 2 - 7.5
Pb Conc., No. 2 - - 0.02 - - 1l 3 -
Condition - 0.7 - - - 2 - 8.5
Pb Conc. No., 3 - - 0.02 0.01 - 1 3 -
Metallurgical Results
Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn

1. Pb Conc. No. 1 15.20 15.0 5.41 59.7 11.0
2. Pb Conc. No., 2 5.40 15.8 15.5 17.6 11.2
3. Pb Conc. No. 3 4.00 9.56 12.4 7.9 6.7
4, Pb Rougher Tail.)] 75.40 0.95 7.02 14.8 7.1
Head (Calculated) 100.00 4,84 7.45 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 20.60 18.2 8.05 77.3 22.2
Products 1 to 3 24,60 16.8 8.76 85.2 28.9




Test No., 4
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Purpose: To investigate the effect on the lead circuit of flotation after
a coarse primary grind, followed by a regrind of the Pb rougher
concentrate. .
Procedure: Grind and float Pb rougher and scavenger concentrates. Regrind the
rougher concentrate and clean three times.
Feed: 2000 grams minus 10 mesh Composite B.
Grind: 15 minutes at 67 percent scolids in the laboratory rod mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
Nay - | Zne .
NaCN | R=-242 | MIBC | Z-14 ||Grind|Cond.|Froth
Cos |30,
Primary Grind 2.0 [1.0 |0.20{0.05 | - | = 15| - - -
Pb Rougher - - |- | - 0.01| = - 1 3 8.9
- - - 0.03 - - - 1 3 -
- - - Ogoa - - - l 3 -
Pb Scavenger - - - - 0.01 | 0.02 - 1 2 -
Pb Ro. Conc, Regrind || 1.0 |0.5 {0.,10 |0.025! = - 10 - - -
Pb 1st Cleaner - - - - - - - 1 3 9.6
- - - 0.005 - - - 1 2 -
Pb 2nd Cleaner - - 0.05 - - - - 2 3 9.2
Pb 3rd Cleaner 0.2 - 0.02 - - - - 2 2 9.7
Stage Rougher Ro. Conc. Regrind Pb 1st Cleaner Pb 2nd & 3rd C1.
Equipment 1000 g D-1 Rod Mill 500 gram D-1 250 gram D-1
Speed rpm 1900 - 1300 1000

% Solids 33
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Test No. 4 - Continued

Metallurgical Results

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

1. Pb Cleaner Conc. 9.02 42.3 10.5 78.7 12.2
2. Pb 3rd C1, Tail. 3.69 9.23 12.3 7.0 5.8
3. Pb 2nd Cl1, Tail. 3.31 4.10 12.0 2.8 5.1
4, Pb 1st C1l. Tail. 16.38 1.12 9.56 3.8 20.1
5. Pb Scavenger Conc. 4.39 2.26 8.36 2.0 4.7
‘6. Pb Scavenger Tail. 63.21 0.44 6.41 5.7 52.1
Head (Calculated) 100.00 4,85 7.78 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 12.71 32.7 11.0 85.7 18.0
Products 1 to 3 16.02 26.8 11.2 88.5 23.1
Products 1 to 4 32.40 13.8 10.4 92.3 43,2
Products 1 to 5 36.79 12.4 10.1 94.3 47.9




Test No., 5
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Purpose: To repeat test No. 4, but with finer primary grind and finer
regrind.
Procedure: Grind and float lead rougher and scavenger concentrates. Regrind
the rougher concentrate and clean four times.
Peed:. 2000 grams minus 10 mesh Composite B.
Grind:. 20 minutes at 67 percent solids in the laboratory rod mill.
Conditions:
Reagents. Added, pounds per ton Time, minutes
Stage : : pH
Na, CO; ZnS0, NaCN R-242 Grind| Cond.|Froth
Primary Grind 2.0 1.0 0.20 0.075 20 - - -
Pb Circuit
Pb Rougher - - - 0.025 - 1 3 8.8
- - - 0.025 - 1 3 -
- - - 0.025 - 1 3 -
Pb Scavenger - - - 0.03 - 1 3 -
Pb Ro. Conc. Regrind 1.0 0.5 0.10 0.04 15 - - -
Pb 1st Cleaner - - - - - 1 3 9.8
- - - O Y 02 - 1 3 -
Pb 2nd Cleaner 0.1 0.1 0.05 - - 1 3 9.8
- - - 0.005 - 1 1 -
Pb 3rd Cleaner 0.1 - 0.02 0.003 - 1 3 9.6
Pb 4th Cleaner 0.1 - 0.01 - - 1 2 9.9
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Test No. 5 = Continued

'Metallurqiéal Results

Weight Assays, % % Distribution
Product .
% Pb Zn Pb Zn
1. Pb Cleaner Conc. 8.28 46 .6 9.74 81.6 10.9
2. Pb 4th C1, Tail. 2.36 9.95 13.3 5.0 4.2
3. Pb 3rd C1. Tail. 1.95 5.33 12.7 2.2 3.3
4, Pb 2nd C1. Tail. 2.60 2.43 12.0 1.3 4.2
5. Pb 1st C1. Tail. 15.76 0.85 8.77 2.8 18.6
6. Pb Scavenger Conc. 1.84 2,22 9.01 0.9 2.2
7. Pb Scavenger Tail. 67.21 0.44 6,23 6.2 56 .6
Head (Calculated) 100.00 4,73 7.42 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 10.64 38.5 10.5 86.6 15.1
Products 1 to 3 12.59 33.3 10.9 88.8 18.4
Products 1 to 4 15.19 28.0 11.1 90.1 22.6
Products 1 to 5 30.95 14.2 9.89 92.9 41.2
Products 1 to 6 32.79 13.5 9.84 93.8 43,4




Test No. 6
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To repeat Tests No. 4 and 5, but with a still finer grind and

Purpose:
regrind.
Procedure: As for Tests No. 4 and 5.
Feed: 2000 grams minus 10 mesh Composite B.
Grind: 30 minutes at 67 percent solids in the laboratory rod mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage - pH
Na, CO; 1ZnSQO, | NaCN | R-242 | 404 Grind|{Cond.|Froth
Primary Grind 2.0 1.0 | 0.20 | 0.10 - 30 - - -
Pb Circuit
Pb Rougher - - - 0.02 !} 0.02 - 1 3 8.6
- - - 0.02 | 0.01 - 1 3 -
- - - 0.02 | 0.01 - 1 3 -
Pb Scavenger - - ‘- 0.03 | 0.02 - 1 3 -
Pb Ro, Conc. Regrind 1.0 0.5 { 0.10 {0.05 - 20 - - -
Pb 1lst Cleaner - - - - - - 1 3 9.5
- - - 0.01 { 0.01 - 1 3 -
Pb 2nd Cleaner 0.2 0.1 } 0.05} - - - 1 3 9.8
- - - 0.005{ - - 1 1 -
Pb 3rd Cleaner 0.1 - 0.02 | - - - 1 3 9.8
Pb 4th Cleaner 0.2 - 0.01 | =~ - - 1 2 9.9
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Test No., 6 -~ Continued

Metallurgical Results

Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn

1. Pb Cleaner Conc. 8.72 47,5 9.35 85.0 11.0
2. Pb 4th C1. Tail. 2.68 8.01 12.8 4.4 4.6
3. Pb 3rd Cl. Tail. 1.65 4,10 11.6 1.4 2.6
4, Pb 2nd Cl, Tail. 4,23 2.19 10.8 1.9 6.2
5. Pb 1st Cl. Tail. 17.11 0.64 7.89 2.2 18.3
6. Pb Scavenger Conc. 2.32 1.41 8.61 0.7 2.7
7. Pb Scavenger Tail. 63.29 0.34 6.37 4.4 54.6
Head (Calculated) 100.00 4.87 7.39 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 11.40 38.2 10.2 89.4 15.6
Products 1 to 3 13.05 33.9 10.3 90.8 18.2
Products 1 to 4 17.28 26.1 10.5 92.7 24.4
Products 1 to 5 34,39 13.5 9.18 94,9 - 2.7
Products 1 to 6 36.71 12.7 9.14 95.6 45.4
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Test No. 7
Purpose: To investigate the flotation of lead at low pH after SO, conditioning.
Procedure: Grind, condition and float a series of lead concentrates.
Feed: 2000 grams minus 10 mesh Composite B.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
50, R-242 R-=404 Cond. | Froth
Condition 3.0 - - 10 - 5.5
Pb Conc. No. 1 - 0,05 0.02 1 3 5.8
Pb Conc. No., 2 - 0.03 0.01 1 3 -
Pb Conc, No., 3 - 0.03 0.01 1 3 5.7
Pb Conc. No. 4 - 0.05 0.01 1 3 -
Metallurgical Results
Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn
1. Pb Conc. No. 1 6.00 39.5 10.8 49.1 8.6
2. Pb Conc., No. 2 5.34 18.4 12.1 20.4 8.6
3. Pb Conc. No. 3 3.91 11.1 10.9 9.0 5.7
4, Pb Conc. No. 4 4.67 6.62 9.58 6.4 5.9
5. Pb Rougher Tail.| 80.08 0.91 6.71 15,1 71.2
Head (Calc.) 100.00 4,82 7.54 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 11.34 29.6 11.4 69.5 17.2
Products 1 to 3 15.25 24.8 i1.3 78.5 22.9
Products 1 to 4 19.92 20.6 10.9 84.9 28.8
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Test No. 8
Purpose: To repeat Test No., 7, but condition at lower pH and raise pH to
6.5 prior to lead flotation.
Procedure: As for Test No. 7.
Feed: 2000 grams minus 10 mesh Composite B.
Grind: 30 minutes at €5 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
SO, Na, CO, R-242 R-404 Cond. | Froth
Condition 7.0 - - - 10 - 5.0
- 1.5 - - 2 - 6.5
Pb Conc. No, 1 - - 0.05 0.02 1 3 -
Pb Conc, No. 2 - - 0.03 0.01 1 3 -
Pb Conc. No. 3 - - 0.03 0.01 1 3 6.0
Pb Conc., No. 4 - - 0.05 0.01 1 3 -

Metallurgical Results

Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn

1. Pb Conc. No. 1 6.05 27.1 8.55 35.4 7.2
2. Pb Conc. No. 2 2.30 25.4 9,97 12.6 3.2
3. Pb Conc. No. 3 1.01 6.01 9.23 1.3 1.3
4., Pb Conc., No. 4 1.21 4.86 8.27 1.3 1.4
5. Pb Rougher Tail. 89.43 2.56 6.98 49.4 86.9
Head (Calc.) 100.00 4,63 7.18 100.0 100.0

Calculated Grades and Recoveries

Products 1 and 2 8.35 26.6 8.94 48.0 10.4
Products 1 to 3 9.36 24.4 8.97 49.3 11.7
Products 1 to 4 10.57 22.2 8.89 50.6 13.1
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Test No. 9

Purpose: To repeat Test No. 6, but regrind in a pebble mill and clean at
higher pH.
Procedure: Grind and float a lead rougher concentrate. Regrind the conce-

entrate in the pebble mill and clean five times.

Feed: 2000 grams minus 10 mesh Composite B.
Grind: 30 minutes at 67 percent solids in the laboratory rod mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
Ng; =1 Zn= lyoon |R-242| 204 | €37 || Grind|cond.|Froth
Co, | SO, (oH),
Primary Grind 3.0 1.0 10.25 {0.10 - - 30 - - -
Pb Circuit
Pb Rougher - - - 0.02 | 0.02} - - 1 4 9.3
- - - 0.03 0.01 - - 3 -
Pb Conc. Regrind - 0.5 ]0.10 | 0.05 - 0.5 30 - - -
Pb 1st Cleaner - - - - - - - 1 3 9.9
- - - 0.01 0.01 - - 1 3 -
Pb 2nd Cleaner - 0.2 10.05 - - 0.2 - 1 3 10.5
- - - 0.005| = - - 1 1 -
Pb 3rd Cleaner - 0.1 {0.02 - - 0.15 - 1 3 10.7
Pb 4th Cleaner - - lo.01| - - 0.10 - 1 2% 10.9
Pb 5th Cleaner - - 0.02} = - 0.15 - 1 2 11.1
Stage Rougher Pb Conc. Regrind 1st & 2nd C1. 3rd to 5th Cl.
Equipment 1000 g D=1  Pebble Mill 500 g D=1 250 g D=1
Speed rpm 1800 (10 1b. Flint pebbles) 1300 1000

% Solids 33 - - -



Test No., 9 - Continued

Metallurgical Results
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Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn

1. Pb Cleaner Conc. 8.31 43,4 9.06 76 .9 10.1
2. Pb 5th C1, Tail. 3.63 13.1 11.1 10.1 5.4
3. Pb 4th Cl. Tail. 2.21 7.24 10.9 3.4 3.2
4, Pb 3rd Cl. Tail. 1.82 4,91 11.3 1.9 2.8
5. Pb 2nd Cl. Tail. 3.04 2.53 10.7 1.6 4.3
6. Pb 1st Cl. Tail. 19.80 0.56 7.49 2.4 19.8
7. Pb Rougher Tail. 61.19 0.28 6.65 3.7 54.4
Head (Calculated) 100.00 4.69 7.48 100.0 100.0
Calculated Grades and Recoveries

Products 1 and 2 11.94 34.2 9.68 87.0 15.5
Products 1 to 3 14.15 30.0 9.87 90.4 18.7
Products 1 to 4 15,97 27.1 10.0 92.3 21.5
Products 1 to 5 19.01 23.2 10.1 93.9 25.8
Products 1 to 6 38.81 11.6 8.79 96.3 45,6




Test No., 10
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Purpose: To investigate the effect of aeration on the selectivity in the
lead circuit.
Procedure: Grind, aerate and float a lead concentrate. Regrind the lead
concentrate and clean four times.
Feed: 2000 grams minus 10 mesh Composite B.
Grind: 30 minutes at 67 percent solids in the laboratory rod mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
Nap = | Zn= Ca=- .
co, 50, NaCN | R-242} R-404 (OH), Grind|Cond.| Froth
Primary Grind 5.0 - - - - - 30 - - -
Pb Circuit
Aeration - - - - - - - 30 - -
Condition - 1.0 |0.25 - - - - - 9.8
Pb Rougher - - - 0.05 | 0.02 - - 3 9.6
- - - 0.07 0.01 - - 1 4 -
Pb Conc. Regrind - 0.5 {0.10 | 0.02 - 0.75 30 - - -
Pb 1lst Cleaner - - - 0.005 - - - 1 3 10.8
- - - 0.005{ 0.005 - - 1 2 -
Pb 2nd Cleaner - 0.2 {0.05 - - 0.20 - 1 3 10.9
- - - 0.003 - - - 1 1 -
Pb 3rd Cleaner - 0.1 10.02 - - 0.15 - 1 3 11.0
Pb 4th Cleaner - - 0.01 - - 0.10 - 1 2 11.0
Stage Aeration Rougher Pb Conc. Regrind
Equipment 1000 gram D-1 1000 gram D-1 Pebble Mill
Speed rpm 1800 1800 -
% Solids 40 33 -
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Test No. 10 - Continued

Metallurgical Results

Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn

1. Pb Cleaner Conc. 3.62 48.2 9.66 37.1 4.7
2. Pb 4th Cl. Tail. 3.33 25.6 12,1 18.1 5.4
3. Pb 3rd Cl1. Tail. 2.77 15.2 12.6 8.9 4.7
4. Pb 2nd Cl, Tail. 5.08 12.2 12.2 13.2 8.3
5. Pb 1st Cl. Tail. 8.80 6.22 11.1 11.6 13.1
6. Pb Rougher Tail. 76 .40 0.68 6.23 11.1 63.8
Head (Calculated) 100.00 4.71 7.46 100.0 100.0

Calculated Grades and Recoveries

Products 1 and 2 6.95 37.4 10.8 55.2 - 10.1
Products 1 to 3 9.72 31.1 11.3 64.1 14.8
Products 1 to 4 14.80 24.6 11.6 77.3 23.1
Products 1 to 5 23.60 17.7 11.4 88.9 36.2




Test No. 11
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Purpose: To investigate the effect of returning to a ball mill grind, with
increased cyanide additions to primary grind and regrind.
Procedure: Grind and float a lead concentrate. Regrind the concentrate and
clean four times. Combine the Pb rougher and lst cleaner tailings
and float a zinc concentrate. Clean the Zn concentrate three times.
Feed: 2000 grams minus 10 mesh Composite B.
Grind: 40 minutes at 65 percent solids in the laboratory ball mill.
12.4 kwh/ton., 94.4 % =200 mesh.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
N3, CO; | 2nSQ, | NaCN | R-242 | R=-404 || Grind|Cond.|Froth
Primary Grind 3.0 1.0 1] 0.30 |0.10 - 40 - - -
Pb Circuit
Pb Rougher - - - 0.02 | 0.02 - 1 3 9.5
- - - 0.02 | 0.01 - 1 3 -
- - - 0.02 | 0.01 - 1 3 -
Pb Conc. Regrind 1.0 0.5 | 0.20 1 0.03 - 20 - - -
Pb 1lst Cleaner - - - - - - 1 3 9.7
- - - 0.01 | 0.01 - 1 3 -
Pb 2nd Cleaner 0.2 0.2 | 0,10} - - - 1 3 -
: - - - 0.005| = - 1 1 -
Pb 3rd Cleaner 0.1 0.1 { 0.05} - - - 1 3 9.6
Pb 4th Cleaner 0.2 - 0.03} =~ - - 1 2 9.8
Ca~ I cus Z=200 | MIBC
(OH), % -
Zn Circuit (Pb rougher and Pb 1lst cleaner tailings)
Condition 1.5 1.0 - - - - 2 - 10.6
Zn Rougher - - - 0.06 | 0.02 - 1 3 -
- - - 0.02 | 0.01 - 1 2 -
Zn 1lst Cleaner 0.20 - - - 0.005 - 1 2 11.0
- - - 0.005| = - 1 1 -
Zn 2nd Cleaner 0.15 - - - 0.005 - 1 2% {l11.2
Zn 3rd Cleaner 0.10 - - - 0.005 - 1 2 11.3
Stage Pb Rougher Pb Regrind Pb 1st & 2nd Cl. Pb 3rd & 4th Cl. Zn Rougher
Equipment 1000 g D-~1 Pebble Mill 500 g D=1 250 g D=1 1000 g D-~1
Speed rpm 1800 - 1300 1000 1800
% Solids 33 - - - - .
Stage Zn Cleaners
Equipment 250 g D=1
Speed rpm 1000
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Test No. 11 - Continued
Metallurgical Results

Weight Assays, % % Distribution

Product
% Pb Zn Pb Zn

1. Pb Cleaner Conc, 7.85 48.4 8.94 80.4 2.4
2. Pb 4th Cl. Tail., 1.94 15.2 12,3 6.2 3.2
3. Pb 3rd Cl. Tail. 2.46 7.30 12.3 3.8 4.0
4, Pb 2nd Cl. Tail. 2.81 4.50 11.9 2.7 4.5
5. Z2n Cleaner Conc. 8.15 0.57 57.5 1.0 62.5
6. Z2n 3rd Cl. Tail. 1.04 1.43 32.9 0.3 4.6
7. Zn 2nd Cl. Tail. 1.64 1.18 14.5 0.4 3.2
8. Zn 1lst Cl, Tail. 4.30 0.77 4,68 0.7 2.7
9. Zn Rougher Tail. 69,81 0.30 0.65 4.5 5.9
Head (Calculated) 100.00 4.72 7.50 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 9.79 41.8 9.61 86.6 12.6
Products 1 to 3 12.25 34.9 10.2 90.4 16.6
Products 1 to 4 15.06 29.2 10.5 93,1 21.1
Products 5 and 6 5.19 0.67 54,7 1.3 67.1
Products 5 to 7 10.83 0.75 48 .6 1.7 70.3
Products 5 to 8 15.13 0.75 36.1 2.4 73.0




Test No, 12
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Zn 3rd Cleaner

Purpose: To investigate~the effect of Na, S in the grind, and of floating
with a Mixed Collector=,
Procedure: As for Test No. 11.
Feed: 2000 grams minus 10 mesh Composite B.
Grind: 40 minutes at 65 percent solids in the laboratory ball milil,
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
o Na, CO; | 207 |Nays |M.C.* | MIBC | NaCN || Grind|Cond. |Froth
%
Primary Grind 3.0 1.0 11.0 |0.10 - - 40 - - -
Pb Circuit
Pb Rougher - - - 0.02 | 0.02 - - 1 3 9.6
- - - 0.03 0.01 - ~ 1 3 -
- - - 0.05 - - - 1 3 -
Pb Conc. Regrindjl 1.0 0.5 10.25 | 0.03 - - 20 - - -
Pb 1lst Cleaner - - - - 0.005{ =~ - 1 3 9.8
- - - 0.02 - - - 1 3 -
Pb 2nd Cleaner 0.2 0.2 ] - - - 0.05 - 1 3 -
- - - 0.005; - - - 1 1 -
Pb 3rd Cleaner 0.2 0.1 | -~ - - 0.03 - 1 3 9.8
Pb 4th Cleaner 0.2 - - - - 0.02 - 1 2 9.9
Ca- Cu-
(oH), SO, :
Zn. Circuit. (Pb rougher and lst cleaner tailings
Zn Rougher 2.0 1.0} -~ - - - - 2 - 10.8
- - - 0.06 | 0.04 - - 1 3 -
- - - 0.04 { 0.02 - - 1 2 -
Zn 1st Cleaner 0.20 - - - 0.005¢ = - 1 2 11.0
- - - 0.005} = - - 1 1 -
Zn 2nd Cleaner 0.15 | = - - 0.005| = - 1 2% Jl11.1
0.10 - - - 0.005| ~ - 1 2 11.1

*AF=208, AF~242, Z=4, Z-6:4,2,1,1
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Test No. 12 - Continued
Metallurgical Results

Weight Assays, % % Distribution

Product
% Pb Zn Pb Zn

1. Pb Cleaner Conc. 5.44 46 .8 8.56 56.1 6.3
2. Pb 4th C1, Tail. 2.42 26.1. 11.2 13.9 3.7
3. Pb 3rd C1l., Tail. 3.77 13.5 12.1 11.2 6.2
4, Pb 2nd Cl, Tail. 5.25 6.05 12.0 7.1 8.6
5. Zn Cleaner Conc. 5.59 0,72 59.2 0.9 45.0
6. Zn 3rd Cl., Tail. 1.58 1.27 52.1 0.4 11.2
7. Zn 2nd Cl1, Tail. 1.55 1.84 37.4 0.6 7.9
8. Zn 1lst Cl, Tail., 2.72 2.34 9.04 1.4 3.3
9. Zn Rougher Tail. . 71.68 0.53 0.79 8.4 7.8
Head (Calculated) 100.00 4.54 7.35 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 7.86 40.4 9,37 70.0 10.0
Products 1 to 3 11.63 31.7 10.3 8l.2 16.2
Products 1 to 4 16.88 23.7 10.8 88.3 24.8
Products 5 and 6 7.17 0.84 57.6 1.3 56.2
Products 5 to 7 8.72 1.02 54.0 1.9 64,1
Products 5 to 8 11.44 1.33 43.3 3.3 67.4




Test No, 13
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Purpose: To repeat Test No. 12; but substitute Ca(OH), for Na,CO; in the lead
circuit, and regrind the Zn concentrate prior to cleaning.
Procedure: As for Test No. 11, but regrind the zinc rougher concentrate prior
to cleaning.
Feed: 2000 grams minus 10 mesh Composite B.
Grind: 40 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
Ca(OH), gg: Na, S |M.C.* | MIBC | NaCN ||Grind|Cond.|Froth
Primary Grind 1.0 1.0 j1.0 |{0.10 - - 40 - - -
Pb Circuit
Pb Rougher - - - 0.02 | 0.02 - - 1 3 9.0
- - - 0.03 | 0.01 - - 1 3 -
- - - 0.05 - - - 1 3 -
Pb Conc. Regrind 0.5 0.5 10,25 |0.03 - - 20 - - -
Pb 1lst Cleaner - - - - 0.005| = - 1 3 9,9
- - - 0.02 - - - 1 3 -
Pb 2nd Cleaner 0.1 0.2 | = - - 0,05 - 1 3 10.1
- - - 0.005| - - - 1 1 -
Pb 3rd Cleaner 001 Ool - - - 0.03 - 1 3 10-5
Pb 4th Cleaner 0.1l - - - 0.005( 0.02 - 1 2 10.8
. Cu~
P Sq
Zn Circuit (Pb rougher and lst cleaner tailings)
Zn Rougher 2.0 1.0 = - - - - 2 - 10.9
- - - 0.06 ; 0.02 - - 1 3 -
- - - 0,04 - - - 1 2 -
Zn Conc. Regrind | 0.5 - - 0.03 - - 10 - - -
Zn 1st Cleaner - - - - - - - 1 2 11.0
- - - 0.02 - - - 1 2 -
Zn 2nd Cleaner 0.2 - - - - - - 1 2 11.2
- - - 0.005;§ = - - 1 1 -
Zn 3rd Cleaner 0.1l - - - - - - 1 2 11.3

*Mixed Collectors

Stage

Equipment

Zn Conc. Regrind
Pebble Mill
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Test No. 13 ~ Continued

Metallurgical Results

Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn

1. Pb Cleaner Conc. 4,40 45,9 9.42 43.3 5.6
2. Pb 4th C1, Tail. 2.36 28.8 11.4 14.6 3.6
3. Pb 3rd Cl. Tail. 2.88 17.4 12.3 10.7 4.8
4. Pb 2nd Cl. Tail. 4,72 12.4 12.2 12.6 7.8
5. Zn Cleaner Conc. 5.48 1.30 56.7 1.5 42.0
6. Zn 3rxrd Cl. Tail. 1.54 2.86 43 .6 0.9 9.1
7. 2n 2nd Cl, Tail. 0.92 4,73 21.0 0.9 2.6
8. Zn 1st Cl. Tail. 3.40 3.69 10.8 2.7 5.0
9. Zn Rougher Tail. 74,30 0.80 1.94 12.8 19.5
Head (Calculated) 100.00 4,66 7.39 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 6.76 39.9 10.1 57.9 9.2
Products 1 to 3 9.64 33.2 10.8 68.6 14.0
Products 1 to 4 14.36 26.4 11.2 81.2 21.8
Products 5 and 6 7.02 1.64 53.8 2.4 51.1
Products 5 to 7 7.94 2.00 50.0 3.3 53,7
Products 5 to 8 11.34 2.51 38.3 6.0 58,7




Test No, 14
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- Purpose: To investigate the effect of a finer primary grind, when following
the reagent balance of Test No. 12.
Procedure: As for Test No. 11l.
Feed: 2000 grams minus 10 mesh Composite B,
Grind: 60 minutes at 65 percent solids in the laboratory ball'mill,
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage 1t pH
Na, CO; gaf' Na, S | M.C,* | MIBC | NaCN || Grind|Cond.| Froth
Primary Grind 3.0 1.0 1.0 |0.10 - - r 60 - - -
Pb Circuit
Pb Rougher - - - 0.02 | 0.02 - - 1 3 9.6
- - - 0.03 | 0.01 - - 1 3 -
- - - 0.05 - - C- 1 3 -
Pb Conc. Regrind 1.0 0.5} - 0.02 - 0.10 10 - - -
Pb 1st Cleaner - - - - 0.005} =~ - 1 3 9.5
- - - 0.02 - - - 1 3 -
Pb 2nd Cleaner 0.2 0.2 | - - - 0.05 - 1 3 9.7
- - - 0.005| - - - 1 1 -
Pb 3rd Cleaner 0.2 0.1 ]| =~ - - 0.03 - 1 3 9.8
Pb 4th Cleaner 0.2 - - - - 0.05 - 1 2 9.8
Ca- Cu- '
(CH), | S0,
Zn Circuit (Pb rougher and 1lst cleaner tailings)
Zn Rougher 2.0 1.0} - - - - - 2 - 10.8
- - - 0.06 | 0.04 - - 1 3 -
- - - 0.04 | 0.02 - - 1 2 -
Zn 1st Cleaner 0.20 - - - 0.005) = - 1 2 11.1
- - - 0.005) = - - 1 1 -
Zn 2nd Cleaner 0.15 | - | - - - - - 1 2% 1.2
Zn 3rd Cleaner 0.10 - - - - - - 1 2 11.2

*Mixed Collectors
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Test No. 14 - Continued

Metallurgical Results

Weight Assays, % % Distribution
Product - =
% Pb Zn Pb Zn

1. Pb Cleaner Conc. 6.14 42.0 8.98 56.2 7.5
2. Pb 4th Cl. Tail. 2.09 28,2 10.4 H 12.9 3.0
3. Pb 3rd Cl. Tail. 3.59 16.1 12.0 W 12.6 5.9
4. Pb 2nd Cl1l., Tail. 3.09 7.85 13.0 5.3 5.5
5. Zn Cleaner Conc. 8.05 1.04 56.5 1.8 61.9
6. Zn 3rd Cl. Tail. 0.69 2.67 35.5 0.4 3.3
7. Zn 2nd Cl, Tail. 2.03 2.83 21.3 1.3 5.9
8. Zn 1lst Cl. Tail. 3.52 2.15 3.76 1.7 1.8
9. Zn Rougher Tail. 70.80 0.51 0.55 7.8 5.2
Head (Calculated) 100.00 4,59 7.35 100.0 100.0

Calculated Grades and Recoveries

Products 1 and 2 8.23 38.5 9.34 69.1 10.5
Products 1 to 3 11.82 31.7 10.1 81.7 16.4
Products 1 to 4 14.91 26.8 10.7 87.0 21.9
Products 5 and 6 8.74 1.17 54.8 2.2 65.2
Products S to 7 10.77 1.48 48.5 3.5 71.1
Products 5 to 8 14.29 1.65 37.5 5.2 72.9




Test No. 15
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Purpose: To perform a test employing the Noranda reagent balance and
procedure. .

Procedure: Grind two charges and float a lead rougher concentrate and a zinc
rougher concentrate from each charge. Combine the lead rougher
concentrates, regrind and clean three times. Combine the zinc
rougher concentrates, regrind and clean three times.

 Feed: Two 2000 gram charges minus 10 mesh Composite B.

Grind: 60 minutes per charge at 65 percent solids in the laboratory ball
mill,

Conditions:

Reagents Added, pounds per ton n Time, minutes
Stage pH
Na, | N2 7| Nacn | ST | ax-325|MIBC |znSQ, [|Grind|cond.|Froth
SOy (OH),

Primary Grind 0.5 {1.0 {0.30}{ - - - - “ 60 - - -

Pb Circuit

Pb Rougher - - - - 0.03 10.04 |- - 3 9.0

- (1.0} =~ - 0.04 (0.02 | = - 3 -
- - - - 0.03 |0.02 | ~ - 3 -

Combine the Pb rougher concentrates from the two charges.

Pb Conc. Regrind - - 0.0810.25 { = - - 15 - - -

Pb 1st Cleaner - - - |0.1540.01 [0.005(0.30 - 1 4 10.8

- - - - 0.01 - - - 1 3 -

Pb 2nd Cleaner - | - |o.06f0.15] - - Jo.20 - 1 3 {11.0

- - - - 0.01 [0.003| - - 1 3 -
Pb 3rd Cleaner - -~ 10.04{0.10} = - 0.10 - 1 2 11.0
- - - - 0.005 {0,003} - - 1 2 -

Stage Pb Rougher Pb

Equipment 1000 g D~1 Pebble Mill
Speed rpm 1800

% Solids 33

500 g D=1

1300

Conc. Regrind Pb 1st & 2nd Cl.

Pb 3rd Cleaner

250 g D-1
1000




Test No. 15 - Continued
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Conditions:
Reagents Added, pounds per ton Time, minutes
Stage , pH
Ca(OH); | CuSQ, | AX~343| MIBC K, Crp O Grind |Cond. |Froth
'2n Circuit (Pb rougher tailings)
Zn Conditioner 2.5 1.0 - - - - 2 - 11.0
Zn Rougher - - 0.05 |} 0.02 - - 1 3 -
H - - 0.02 0.01 - - 1 3 -
- - 0.01 | 0.01 - - 1 3 -
Combine Zn rougher concentrates from two charges.
Zn Conc. Regrind || 0.5 - - - 1.5 15 | - - -
Zn l1lst Cleaner 0.25 0.3 0.01 0.005 - - 1 4 11.0
- - 0.01 - - - 1 3 -
Zn 2nd Cleaner 0.15 - - - 0.10 - 1 2% || 11.0
- - 0.01 - - - 1 2 -
Zn 3rd Cleaner 0.10 - 0.01 - . 0.05 - 1 3 11.0
Metallurgical Results
Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn
1. Pb Cleaner Conc. 4.44 50.7 7.02 47,7 4.2
2. Pb 3rd Cl. Tail. 1.15 32.4 10.3 7.9 1.6
3. Pb 2nd Cl. Tail, 2.10 18.2 10.0 8.1 2.8
4, Pb 1st Cl, Tail. 6.31 8.44 9.88 11.3 8.3
5. Z2n Cleaner Conc. 5.68 1.47 58.0 1.8 44.0
6. Zn 3rd Cl. Tail. 0.58 5.13 33.3 0.6 2.6
7. Zn 2nd Cl. Tail. 1.07 4.45 18.1 1.0 2.6
8. Zn 1lst Cl. Tail. 3.38 2.36 4,47 1.7 2.0
9. Zn Rougher Tail. 75.29 1.25 3.18 19.9 31.9
Head (Calculated) 100.00 4,72 7.49 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 5.59 46.9 7.70 55.6 5.8
Products 1 to 3 7.69 39.1 8.33 63.7 8.6
Products 1 to 4 14.00 25.3 9.03 75.0 16.9
Products 5 and 6 6.26 1.81 55.7 2.4 46 .6
Products 5 to 7 7.33 2.20 50.2 3.4 49.2
Products 5 to 8 10.71 2.25 35.8 5.1 51.2




Test No. 16
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Equipment 1000 g D-1 Lab. Ball Mill 500 g D=1
Speed rpm 1800 - 1300

% Solids 33

250 g D=1
1000

Stage Zn Rougher Zn Conc. Regrind Zn 1lst & 2nd C1,
Equipment 1000 g D-1 Pebble Mill 500 g D=1
Speed rpm 1800 - 1300

Purpose: To repeat Test No. 11, but regrind the lead rougher concentrate in
the ball mill.
Procedure: As for Test No. 1ll.
Feed: 2000 grams minus 10 mesh Composite B.
Grind: 40 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
. Reagents Added, pounds per ton Time, minutes
Stage pH
Na, CO, ga‘ NaCN | R-242 | R-404 | MIBC || Grind|Cond. |Froth
Primary Grind 3.0 1.0 [0.30|0.10 - - 40 - - -
Pb Circuit
Pb Rougher - - - 0.02 | 0.02 - - 1 3 9.2
- - - 0.02 | 0.01 - - 1 -3 -
- - - 0.02 | 0.01 - - 1 3 -
Pb Conc. Regrind 1.0 0.5 10.20 | 0.03 - - 20 - - -
Pb 1st Cleaner - - - - - - - 1 3 9.5
- - - 0.01 | 0.01 |0.005 - 1 3 -
Pb 2nd Cleaner 0.2 0.2 {0.10 | - - - - 1 3 -
- - - 0.005| = - - 1 1 -
Pb 3rd Cleaner 0.2 0.1 }0.05| - - - - 1 3 9.6
Pb 4th Cleaner 0.2 - {005} =~ - - - 1 2 -
Pb 5th Cleaner 0.2 - {0.05| =~ - 0.005 - 1 2 9.7
Ca- Cu-
(OH), | sq, 2-200
Zn Circuit (Pb rougher and Pb 1lst cleaner tailings)
Condition 2.0 1.0} - - - - - 2 - 10.7
Zn Rougher - - - - 0.06 |0.02 - 1 3 -
- - - - 0.02 |0.01 - 1 2 -
Zn Conc. Regrind 0.5 - - - 0.02 - ft 10 - - -
Zn 1st Cleaner - - - - - 0.01 - 1 2 10.9
- - - - 0.01 - - 1 2 -
Zn 2nd Cleaner 0.2 - - - - 0.005 - 1 2 11.1
- - - - 0.005 | = - 1 1 -
Zn 3rd Cleaner 0.2 - - - - - - 1 2 11.2
Stage Pb Rougher Pb Regrind Pb 1st & 2nd C1, Pb 3rd & 5th Cl.

Zn 3rd Cleaner
250 g D-1

1000
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Tesﬁ No. 16 = Continued
Metallurgical Results
Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn

1. Pb Cleaner Conc. 5,42 60.3 7.33 70.6 5.5
2. Pb 5th Cl1. Tail. 0.71 36.2 10.2 5.6 1.0
3. Pb 4th C1l. Tail. 1.83 19.3 12.7 7.6 3.2
4, Pb 3rd C1., Tail. 2.17 9.64 13.2 4.5 3.9
5. Pb 2nd C1., Tail. 3.29 4,51 12,2 3.2 5.5
6. Zn Cleaner Conc. 9.25 0.82 54.6 1.6 69.4
7. Zn 3rd C1l. Tail. 0.96 1.51 24.9 0.3 3.3
8. Zn 2nd Cl, Tail. 1.30 1.27 7.77 0.4 1.4
9. Zn 1st Cl, Tail. 5.63 0.60 2.55 0.7 2.0
10. Zn Rougher Tail. 69.44 0.36 0.51 5.5 4.8
Head (Calculated) 100.00 4.63 7.28 100.0 100.0
Calculated‘Grades and Recoveries

Products 1 and 2 6.13 57.5 7.66 76.2 6.5
Products 1 to 3 7.96 48,7 8.82 83.8 9.7
Products 1 to 4 10.13 40,4 9.76 88.3 13.6
Products 1 to 5 13.42 31.6 10.4 91.5 19.1
Products 6 and 7 10.21 0.88 51.8 1.9 2.7
Products 6 to 8 11.51 0.93 46 .8 2.3 74,1
Products 6 to 9 17.14 0.82 32.3 3.0 76.1
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Test No, 17

Purpose: To repeat the procedure of Test No. 6 (rod mill grind and regrind)
but with finer primary grind and finer lead regrind.

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

Feed: 2000 grams minus 10 mesh Composite B.

Grind: 60 minutes at 65 percent solids in the laboratory rod mill.

Conditions:

Reagents Added, pounds per ton Time, minutes
Stage : * : pH
Na, COy | ZnSO, | NaCN | R=-242 | R=-404 || Grind|Cond.|Froth

Primary Grind 3.0 1.0 { 0.30 | 0.10 - 60 - - -

Pb Circuit

Pb Rougher - - - 0.02 | 0.02 - 1 3 9.2

- - - 0.02 | 0.01 - 1 3 -
- - - 0.02 | 0.01 - 1 .3 -
Pb Conc. Regrind 1.0 0.5 | 0.20 | 0.03 - 30 - - -
Pb 1lst Cleaner - - - - - - 1 3 9.7
- - - 0.01 | 0.01 - 1 3 -
Pb 2nd Cleaner 0.2 0.2 | 0.10 - - - 1 3 9.7
- - - 0,005} -~ - 1 1 -
Pb 3rd Cleaner 0.2 0.1 | 0.05 - - - 1 3 9.7
Pb 4th Cleaner 0.2 - 0.05 - - - 1 2 9.8
Caw-
(omy, | CuSQ, | 2-200| MIBC

Zn Circuit (Pb rougher and lst cleaner tailings)

Condition 2.0 1.0 - - - - 2 - -

Zn Rougher - - 0.06 | 0.02 - - 1 3 10.3

- - 0.04 | 0.01 - - 1 2 -

Zn 1lst Cleaner 0.3 - - 0.005] - - 1 2 11.1

- - 0.01 - - - 1 1 -
Zn 2nd Cleaner 0.2 - - 0.005| - - 1 1% |j11.2
- - 0.005} - - - 1 1 -

Zn 3rd Cleaner 0.2 - - 0.005}] = - 1 2 11.3

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

Equipment 1000 g D-1 Rod Mill 500 g D=1 250 g D-1

Speed rpm 1800 - 1300 1000

% Solids 33 - - -
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Test No. 17 « Continued

Metallurgical Results

Weight Assays, % % Distribution
Product -
% Pb Zn Ag® Pb Zn Ag

1. Pb Cleaner Conc. 6.37 59.3 7.46 19.52 81.8 6.5 59.7
2. Pb 4th C1. Tail. 0.81 17.7 14.5 8,55 3.1 1.6 3.3
3. Pb 3rd C1. Tail. 2.20 9.36 13.9 6.40 4.5 4.2 6.8
4. Pb 2nd Cl, Tail. 3.57 3.10 11.8 3.07 2.4 5.8 5.3
5. Z2n Cleaner Conc. 9.52 0.86 55.1 3.20 1.8 71..8 14.6
6. Zn 3rd Cl1,. Tail. 0.93 1.61 23.3 1.82 0.3 3.0 0.8
7. Z2n 2nd Cl. Tail. 1.25 1.18 6.01 0.97 0.3 1.0 0.6
8. Zn 1st C1, Tail. 7.81 0.82 2.02 0.65 1.4 2.2 2.4
9. Zn Rougher Tail. 67.54 0.30 0.43 0.20 4.4 3.9 6.5
Head (Calculated) 100.00 4,62 7.31 2.08 100.0 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 7.18 54,6 8.25 18.28 84.9 8.1 63.0
Products 1 to 3 9.38 44,0 9.58 15.50 89.4 12.3 69.8
Products 1 to 4 12.95 32.7 10.2 12.07 91.8 18,1 | 75.1
Products 5 and 6 10.45 0.93 52.3 3.08 2.1 74.8 15.4
Products 5 to 7 11.70 0.95 47.3 2.85 2.4 75.8 16.0
Products 5 to 8 19.51 0.90 29.2 1.97 3.8 78.0 18.4
soz/ton
Size Analysis - Pb Cleaner Concentrate
Particle % Retained % Passing

Size Individual Cumulative Cumulative
+ 22.0 um 9.4 9.4 90.6

17.1 16.4 25.8 74.2

11.9 21.6 47.4 52.6

8.2 20.8 68.2 31.8

6.3 8.7 76.9 23.1
- 6.3 23.1 100.0 -
Total 100.0 - -

Specific Gravity = 6.21




Test No, 18

Purpose: To repeat the lead circuit of Test No. 17, but with a coarser primary

grind.
Procedure: Grind and float a lead rougher concentrate. Regrind the concentrate

and clean four times.

Feed: 2000 grams minus 10 mesh Composite B.
Grind: 40 minutes at 65 percent solids in the laboratory rod mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
; Na, CO; | ZnSQ, | NaCN | R-242| R=404 || GrindfCond.|Froth
Primary Grind 3.0 1.0 | 0.30]0.10 - 40 - - -
Pb Circuit
Pb Rougher 1.0 - - - 0.02 - 1 3 9.4
- - - 0.02 | 0.01 - 1 3 -
- - - 0.02 | 0.01 - 1 3 -
Pb Conc. Regrind}lf 1.0 0.5 | 0.20]0.03 - 30 - - -
Pb 1lst Cleaner - - - - - - 1 3 9.6
- - - 0.01 | 0.01 - 1 3 -
Pb 2nd Cleaner 0.2 0.2 | 0,10 | =~ - - 1 3 9.7
- - - 0.005{ = - 1 1 -
Pb 3rd Cleaner 0.2 0.1 1 0.05} =~ - - 1 3 9.8
Pb 4th Cleaner 0.2 - 0.05}| = - - 1 2 9.7
Stage Pb Regrind

Equipment Rod Mill



- 47 -

Test No. 18 ~ Continued

\

Metallurgical Results

Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn

1. Pb Cleaner Conc. 6.11 63.2 7.29 83.0 6.1
2. Pb 4th Cl. Tail. 1.46 16.5 15.8 5.2 3.2
3. Pb 3rd C1l., Tail. 1.85 5.74 14.4 2.3 3.6
4, Pb 2nd Cl. Tail. 2.41 2.03 11.6 1.1 3.8
5. Pb 1st Cl. Tail. 18.27 0.66 7.66 2.6 19.2
6. Pb Rougher Tail. 69.90 0.39 6.70 5.8 64.1
Head (Calculated) 100.00 4,65 7.31 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 7.57 54,2 8.93 88.2 9.3
Products 1 to 3 9.42 44.7 10.0 90.5 12.9
Products 1 to 4 11.83 36.0 10.3 91.6 16.7
Products 1 to 5 30.10 14.5 8.71 94.2 35.9




Test No, 19

Purpose: To again repeat the lead circuit of Test No, 17, but with a coarser
regrind.
Procedure: As for Test No. 18.
Feed: 2000 grams minus 10 mesh Composite B.
Grind: 60 minutes at 65 percent solids in the laboratory rod mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage : pH
Na, CO; | 2nSQ, | NaCN |R~242 | R=-404 || Grind|Cond.|Froth
Primary Grind 3.0 1.0 | 0.30 |0.10 - 60 - - -
Pb Circuit
Pb Rougher 1.0 - - 0.02 {0.02 |} =~ 1 3 9.4
- - - 0.02 | 0.01 - 1 3 -
- - - 0.02 | 0.01 - 3 -
Pb Conc. Regrind 1.0 0.5 | 0.20 }0.02 - 20 -] = -
Pb 1lst Cleaner - - - - - - 1 3 9.6
' - - | - Jo.0t }o.01 - 1 3 -
Pb 2nd Cleaner 0.2 0.2 0.10 - - - 1 3 -
- - - 0.005 - - 1 1 -
Pb 3rd Cleaner 0.2 0.1l 0.05 - - - 1 3 9.8
Pb 4th Cleaner 0.2 - 0.05 - - - 1 2 -
Stage : Pb Regrind

Equipment Rod Mill
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Metallurgical Results
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Weight Assays, % % Distribution

Product -

% Pb Zn Pb Zn
1. Pb Cleaner Conc. 737 55.9 8.64 87.0 8.7
2. Pb 4th C1, Tail. 0.76 11.9 i5.1 1.9 1.6
3. Pb 3rd Cl, Tail. 2.36 5.12 13.4 2.6 4.3
4, Pb 2nd Cl, Tail. 3.18 1.93 11.0 1.3 4.8
5. Pb 1st Cl. Tail. 16.39 0.73 8.17 2.5 18.3
6. Pb Rougher Tail, 69.94 0.32 6.51 4.7 62.3
Head (Célculated) 100.00 4,74 7.31 100.0 100.0

Calculated Grades and Recoveries

Products 1 and 2 8.13 51.8 9.24 88.9 10.3
Products 1 to 3 10.49 41,3 10.2 91.5 14.6
Products 1-to 4 13.67 32.1 10.4 92.8 19.4
Products 1 to 5 30.06 15.0 9.17 95.3 37.7




- 50 =

Test No. 20

Purpose: To repeat the previous tests, but investigate the effect of a

coarser primary grind and finer lead regrind.
Procedure: As for Test No, 18.
Feed: 2000 grams minus 10 mesh Composite B,
Grind: 30 minutes at 65 percent solids in the laboratory rod mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage pH
Na, COy ZnSQ, | NaCN | R-242| R-404 || Grind|Cond.|Froth
Primary Grind 3.0 1.0 {0.30 {0.10 | - 30| - - -
Pb Circuit
Pb Rougher 1.0 - - - 0.02 - 1 3 9.3
- - - 0.01 | 0.01 - 1 3 -
- - - 0.01 | 0.01 - 1 3 -
Pb Conc. Regrind 1.0 0.5 {1 0.20 | 0.04 - 40 - - -
Pb 1lst Cleaner - - - - - - 1 3 9.6
- - - 0.01 | 0.01 - 1 3 -
Pb 2nd Cleaner 0.2 0.2 | 0.10 - - - 1 3 -
- - - 0.005| = - 1 1 -
Pb 3rd Cleaner 0.2 0.1 { 0.05 - - - 1 3 9.7
Pb 4th Cleaner 0.2 - 0.05 - - - 1 2 -
Ca- -
(OH), CusqQ, | 2-200 | MIBC
Zn Circuit
Condition 2.0 1.0 - - - - 2 - 10.6
Zn Rougher - - 0.06 | 0.02 - - 1 3 -
- - 0.02 | 0,01 - - 1 2 -
Zn Conc. Regrind 0.5 - 0.02 - - 15 - - -
Zn 1lst Cleaner 0.5 - - 0.01 - - 1 2 10.9
' - - 0.01 - - - 1 2 -
Zn 2nd Cleaner 0.5 - - 0.005 - - 1 2 10.8
- - 0.005| = - - 1 1 -
Zn 3rd Cleaner 0.3 - - - - - 1 2 10.8
Stage Pb Regrind Zn Rougher 2Zn Ro. Conc. Regrind 2Zn 1lst & 2nd Cl.
Equipment Rod Mill 1000 g D-1 Pebble Mill 500 g D=1

Speed rpm =~ 1800 - 1300




Test No. 20 - Continued

Metallurgical Results
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Weight Assays, % % Distribution
Product
% Pb Zn Pb Zn
1. Pb Cleaner 6.47 62.0 7.38 6.3 6.6 <
2. Pb 4th C1. 0.70 14.4 16.17 2.2 1.6
3. Pb 3rd Cl. 1,06 6.83 15.03 1.6 2.2
4, Pb 2nd Cl. 2.73 2.27 11.52 1.3 4.4
5. Pb 1st Cl. 21.25 0.56 7.43 2.6 21.9
6. Zn Cleaner 6.35 0.74 56.9 1.0 50.2.4
7. Zn 3rd Cl. 0.95 1.43 38.4 0.3 5.1
8. Zn 2nd Cl. 0.85 1.49 12.0 0.3 1.4
9, Zn 1st Cl. 6.70 0.51 2.11 0.7 2.0
10. Zn Rougher 52.94 0.33 0.63 3.7 4.6
Head (Calculated) 100.00 4.65 7.20 100.0
Calculated Grades and Recoveries
Products 1 2 7.17 57.4 8.24 8.2
Products 1 3 8.23 50.8 9.11 10.4
Products 1 4 10.96 38,7 9.7 14.8
Products 1 5 32.21 13.6 8.21 36.7
Products 6 7 7.30 0.83 54.5 55.3
Products 6 8 8.15 0.90 50.1 56.7
Products 6 9 14.85 0.72 28.4 58.7
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Purpose: To repeat the procedure of the previous tests, but attempt to
improve the grade of the final lead concentrate by increasing
cyanide additions.

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

Feed: 2000 grams minus 10 mesh Composite B.

Grind: 40 minutes at 65 percent solids in the laboratory rod mill.

Conditions:

Reagents Added, pounds per ton Time, minutes
Stage pH
Nap - | 20 Inaen | R-242 | R-404 | MIBC || Grind|Cond.|Froth
co;, | sq, ’

Primary Grind 3.0 1.0 {0.40 | 0.10 - - 40 - - -

Pb Circuit

Pb Rougher 1.0 - - - 0.02 - - 1 3 9.3

- - - 0.01 | 0.01 - - 1 3 -
, - - - 0.01 | 0.01 - - 1 3 -

Pb Conc., Regrind {| 1.0 | 0.5 |0.30 { 0.02 - - 30 - - -

Pb 1lst Cleaner - - - - - - - 1 3 9.6

. - - - 0.005} 0.005| =~ - 1 3 -

Pb 2nd Cleaner 0.2 0.2 {0.15 - - - - 1 3 -

- - - 0.005} - - - 1 1 -

Pb 3rd Cleaner 0.2 0.1 10.10 - - - - 1 3 9.8

Pb 4th Cleaner 0.2 - 0.0 | - - - - 1 24 -

Pb 5th Cleaner 0.2 - 10.05 - - 0.005 - 1 2 9.8

Ca- Cu-
(OH), | SO, 2-200

Zn Circuit (Pb rougher and lst cleaner tailings)

Condition 2.0 1.0 | - - - - - 2 - 10.6

Zn Rougher - - |0.06 - - 0.02 - 1 3 -

- - 10.02 - - 0.01 - 1 2 -

Zn 1st Cleaner 0.3 - - - - - - 1 2 11.1

- - 10.005f =~ - 0.005 - 1 1 -
Zn 2nd Cleaner 0.2 - | - - - - - 1 2% ||l11.2

- - - - - 0.005 - - - -
Zn 3rd Cleaner 0.2 - - - - 0.005 - 1 2 11.2




S | LAKEFIELD RESEARCE OF CAR ﬁﬁrx LIMITED

Test No: ._Lg____Project No: M__Date- OJ (S5 /7§ Operator: COVAE

Purpose: ﬂr AL T eI No, 23 MQMZ‘&/XKL/@I/’ZE cff(/ e vollia
JLQ L@L rf)zl e),pd\'u s10

Procedure;
F—ﬂ,ful.,(,x—d_j/\ae?,j aA ///, '}‘ft&“ ANo. 23
Feed: S /’_// 2060 ’f’) fan O ﬂ\*" &'”g AL /O/w\p,\j (30\/\/[%/\ /JJ B
Grind: &0 e ulza Qe oDn LY. a;(L s 2 . »Jm’«; o Al Qc,@c«uf'uuu o il
Conditions: v
Reagents Added, pounds per ton Time, minutes
o Grind | Cond. | ¥roth H
/(/"2:603 staf Mc\@(\] R*)‘?l R-{O‘{‘ A P
i
L);,\:uz:«_d/w Crd | 30| 1.0]0.10]0068 A0 !
Jd . |
__[_).jr /?f:/p@.t L\j .
Y 0.01l0.0] l
0.91jp0l . {
Pl Cove Meovd | [0 1085 |02a0l0.03 40
' v
pj)‘r ‘-"ljnc'Qﬁ'ﬁ""—“l ( 3 9.9
p.0l 0.0l | [ 3 _
Pb b @Qm«a/\ n.2xl0,210.10 | 3 [.9
P63t Claey lo o\ |00 | 1 24497
06 i2f Clioen o 005 ' ' { i T2
| |
Stage })C) R '1 /o A {),Of (o(_-v,re l\/)\;u..{ ‘Qﬂf/,\':l"][’)u;{%m M ?.Mj’( {‘L’[CG' Fden
Flotation Cell loco 2 Dol | Pad a4 L0 5000 D! 250 £ DI
‘ v
Speed: r.p.m. (ffao [ 300 [ooo
% Solids




. =
-

Test No: _2_;8___..Project No: 136 — Date: Oct- 15 /

Purpose:

LAREFIELD

RESEARCH OF CARADA LIRITED

{

75 Operatof:

"Procedure;

Feed:

Grind:

Conditions:

Reagents Added, pounds per ton

Time, minutes

ML Grind | Cond. | Froth §| pH
e (0d)] €. S04 Z-200| i | 2-1) | e
Z___A 1 ('(;‘A.AA.J:/-{
Cv%c\f Fon A0 11o 2 !D*Q}
o I
Zn_Rouaher 8-06 | 6.02. ! > .
‘ G:02. n 2
=
Zn \F Cleane - 2. % f L" -6
. ’ !
Z‘Y\ 2"‘—:'1 CL.%?m~ncr .2 { -’3‘/' n. !
— ‘ 1
z’n -Z} i C[f,av,»::'f 59'@\ ) ZL,Z ”I

Stage Koucher 71 Cleamers.
> :

Flotation Cell loooe Dt | oo o D-/
Speed: r.p.m. 1RO 1200

% Solids




LAKFFIELD RESEARCH OF CANADA LIMITED

Test No. gy\_g Project No. >Date:
Metallurgical Results

Weight Assays, % % Distribution Metal Units

Product -~

g | % P4 | 2. Ph | Z. Pz,
1"%2(0\4f”u\(frv\(’..‘\ 130 0% bb.4]|6.53 40| .9
2D 00 pas Cove . B 1 127.0] J05 L2.0 1139 |l 140 | L1
3-P0C00 aon Croe . |l 1205] 899 b4.4 | b.94 127 1.0
400, C0¢ avetConin D |} 1225] 1105 (2.2 11.26 i4.0 | 1.0
5-[?__,1-’, COuuiinCoe E 1AL 1L b\.1 | 1.13 5.4 11.2
6-D0 00 ne Crsn FIIEAL 112 2.0 1712 149 1 1.2 -
720496 ClonneTo0F || 4451 5.37 6.2 16.9 1.3 | .a
8D0. 3l Plr e Tk 1l 79.2] 0.66 2.32 | 1L.8 e | us
9.04 2. A0 ioe, G Fll187.0] 154 478l 145 TRER
lo'f')_,.{r[,.».'./f(_r_'.(_),'.‘,n:vf./.-“_-f_);_(}f— 365.14 3.0 B8b 1 a.1b 5 1377 N
117, O eue Cone A 15520 1,28 .5\ |53.9 1 las
12‘ZMC00.;1.-,m ().R~;‘.,C-B 197,51 1.1 .84 |49.8 3 i
137, COr iveis Crve |l 1405] 116 05 |5b.3 .2 | 4.0
2422 Plsn ™ o Dl 1425 1.7 04 |55.% 2189
152, (0rrocs Ceve, || 165:5] 136 .47 {56.4 || 2 1106 ) S —
67, (Wornen Crvee, EH1CLA 149 .48 |56 1.3 b
120 30d Clrani T A Fl] S0 0.0 1.54 | 47.9 2 |44
8‘7maw6kcamum,;‘07: 1819 .50 1.4\ 137. 4 5 1.1 ]
9. Zp LA Cliocn (e 0 F || 2321] 195 129 | lo-1 .5 _|2.9 |
10.7. /QM,,/J,,"_(:.:QA 9721 9.86 33| b7 o7 . Q a
11.7,. /QWY»{’MT;J? 8 [42o.0]]2 DA .35 | .12 .q 1.2,
127, oo (ol € [listcl)3.14 .45 | .19 15 |14
137, Nossill Tec A D 1634213477 A3 | 1.4 12 |20
14.7,. '{)t\u)”, L_YQJ_;‘_R/QE 166,013,689 .80 vb@ 1.5 |43
15. 74 f‘)uy%?ﬂmﬁlf F|li451.013.65 420 b2 2 12
Head (Calculated) 17042411 00,00 A.b6 | 1.2

Calculated Grades and Recoveries

T



lest No: ___w ‘d\>

MetallurgicalReswits (3 (. Lald Crecles ordl Leeorpriog

LAKEFIELD RESEARCH OF CARADA umnm

Project No:

Date:

——

Weight Assays, T % Distribution Metal Units
Product

ICwu@ pﬁ Uu Wl C)wu {.35 3.0 { .29 86.0| b.4
2realh « P Clesn Torle, 5.5¢ | 3.84 | 12.04 4b] a2
\JCm\\f) Zn Céfmm &ww 8.7 21\ 54.56 1.4 | bl.D
ﬁah*l\f)f Z\.CQ LLN_%TOJ«Q\’ ‘t'-“ {.371 1(9.4— 1.2 i5.0
J(o"w«@ Z *uvf}({m o.(cq 75.7‘] JALL .8 b.g 8.1
)

’7 .

8 PRoTecTeD Py Conc. ¥ 5 pt.8 |13 6d.b | 1.2
9pProTECTEY %En Conc, 1048 49 |1%56.5 2.3 |185.4
10PROTECTED Zn Tailg 81.27 +Ab | . bS %.1 T4
11
12

Head cale.)
Calculated Grades and Recoveries
f“. “\-«\.‘.\v‘
P
P ) .
G




- | LARCRIELD RESZARCH OF CARADA Lm%‘:’ﬁ}

Tést No: _&.LPI‘OjECt No: ..__l__g_(r)i___ Date: {Z‘i’ S—e]ﬂj 7; Operator; Cﬁ '“p AC,

Purpose: Ta '“ Q_)_k/ AN L Z&u/\ ! Yrno p-»&-é.ﬁ(x(- ey elo Lot syunng 20
/ .
IDJLH L'(MM c«ﬁ Tt NoY 2o v

Procedure;

§J,L )\/MM | +

Feed: - F\«un_ 2000 C’/\,(LM\ C. 0\’(, ) /’/\VL«:'(,LA {O/‘r‘ C\a C,(V(ln & l’fi(' 8 .
Grind: 4-0 i . ujbq ﬁ,q pﬂ.uxkai,(;\:ajb s AL ,/éa ,@4#\,0_'(;«!; /L(\/( AN (ﬁ
Conditions:
Reagents Added, pounds per ton Time, minutes
' Grind | Cond. { Froth H
NarC0y| Za504 | Na N | R-242] P~404 i on i P
"??.\c‘».-.a,a w C.)\,;/ea{{ 1 3.011.0 [630]0.09 AH-0O
J , |
PL Prealles J 1O 1 locoloon [ 3 193
v 0.0']oc-0! { 3
n.oll|eo.nol { 3
| j)[' Q(‘Q)VLA\ (\ [\O 045 O.Qo 0.@3 4@ T
T !
P ()r ‘_/.'_,_t C/Q'C'..(L/\,\(‘J\ i . » l | 3 Gl ° 5—
P L 2ed GQr aatd | 01 0| n 0 (' 3 9.6
T . i l 'l . -
P__pl 3\ A Q/OJ ity 0. o~ D\( 0.05 [ v/}\ - ( 4
0)«@ 4;{}'\ GQ(’ G4 0, D 10:), l l i 2 i 9‘ 6
l |
Stage Qt})&b?&@/[ i/{j@ ’}W'ﬁ( C@.ﬁwg j/\{ & 4:‘2(". @QL&\ '7[ C{‘ &y K ) \'
. v - - o \)
Flotation Cell 19003 D-{ | 50020-1 |25 0¢ D -l | e sr) ((‘
Speed: r.p.m. (%’oo [300 loeo
% Solids 33 '




| LAKEFIELD RESEARCH OF CAR
Test No: w&g){'ect No: _l_oQLgl____

A LIiTED

: 53:\\{«7_4['75 Operator:

Purpose:
Procedure:
Feed:
Grind:
Conditions: _
Reagents Added, pounds per ton Time, minutes
Grind | Cond. | Froth H
Co(04)] G504 1 2-200) miBe - P
o .
Zoe. Cinnink
’ :.
CG\’\,-QL‘MY/\JG‘\I\ )9 O 110 — 2 .
'Z.\{Q«@oao (i on 0,08 0.0 ( 3 0-S
v 002 | ol L2
Z’IA {J G/Q‘fﬁm.f/\ 0‘4‘ ( 3 il [ %
224 Chein || 0.3 | L 2% §1)-9
P St Pt | 0.2 S
Stage QO&L{?,&Q/\ e C O(’ enead
]
Flotation Cell looo g D= | 5004 D1
Speed: r.p.m. {C{)Voo {?VOO
% Solids




Tootfo- 83 (Gutd)

 FLOWSHEET -~ .

FEep |

PRIMARY | - S éwfwg
GRIND : : .

\/ o R
Pﬁ Co Ze

N - \Z/x. RéUCF(éﬂ :
ROVEHER] . TIAaltiNe

i
7 ..

REGRIND } = N 2. ST ; M 1 SR
- S CLEANEGR | S

\ : . L
P4 16T o ‘
CLEANER |+ © . . . R
4 T Lo CleLEANER | 0 T T

\}/ ! ; : :
Pe AND L ~ A
CLEANER S T

: : S | V4 . N
A TN— . L . 24 3RO
o o leLesNER [T
RL 3RO N T~
CLEANER | 7~ . S

N,

2.

| . ZaCLEANER | | |

- CONCENTRATE
PO 4TH | \ ‘
[PL 2t _ ,

Po LLEANER | | SRR N
CoN CENTRATE ‘ :




Test No. 9*3

Metallurgical Results

IAKEFIELD RESEARCH OF

Project No.

CANADA LIMITED

Date:

Weight Assays, % % Distribution Metal Units
Product o
g * W PLlzZ., Pl | 2, )Q(?r .
100 C0s nner (S0 A | 1052] 13113520 139 |09 Gu ot 6|94
2., G(‘ R ta (0»,«\\0\ B o5 1 36] 122533 207 | 140 adha 11372,
3°P,(’; (J_.é’: vors oo cCNIALETL LS €261 629 731 13 105179 9|56
4l C 0 Coe D386 LTAN clnt] 770 23l - olry_wlay
5.{16, 4 ((90,” T loll 3000 0370 114 1138 3109 LBz 9k
PO 3. ’(v pen 0D 5251 0,651 9921182, b |1 Glhs 204
T Db A A0 Talpl [444] (091 436 let 13 1 40 2024111
8-Dp [,q;l‘(.-‘\‘.«’c’tu(« T~ 00l 4011 ] 4891 01 | 4R 0% | bri LY I
9220 Clnnoves Cove B || 1264] [156)) 054 | §7.4 o2 |12 o 3w 89186,
107, C0onsa Cooe . B 111410} 1175 ]| 0-51|5%.0 0-2. | 137 215 101|590
112, Clinves Cree.CH L3 13811676 [ 560 62 | 108 thes 22
12,7 Cloave Crne D 15201 1189 110-36 15700 03 | 46 e 1677
137,34 O0iae T DI GoAL [ 13| 102, | 2420 o= | 70 iy s1 o2
142 2. 400 I DI 5209] 64710511927 R 3b IR2 63| 2¢
152, o3 s 720 [1ot10] (2,571 063 | $77 -7 1 9.3 k22|53
wead (Cliepldesqh 0A || ¢569)10.651031 |q50 07 | 07 330 S|z
(7. 7 Reudle T 2] 1606419, %L 39 | o'6d tb | -8 7h8 s
{‘Ea?i“{%?f&‘;rid‘iiﬁn‘i R?é%;’fg‘*es 41026 | 071S lel_| 1:84 L3710/t &
4 22 Jolfler0 Dl 15 00] oo 5 izl vel L ebl klod
Hond (¥ale. Jqoassfiocoolluaz | 740 100-0 1000 ) —739] 9L
C‘l‘/} oy Uslad Gaodea o ! Ros dlciney _
Compedined DL @0 (roe | 591 11682,16:27 83 | 5:0 yorgy| 37 P6
Contiins £ 20 CO:00e oo | 7,800 321 12230 Sy 130 neon| Uil
Coecdnicd Zo Cr e Crves. 10580 0631 12, 0:9 1909 447 3137
Codicoid Za Closues (o 190.16] 04| 332 277|254 233|119
GMI)MWLZM/M#JM Tody [59450 03] o 47| 51 e S A




Test No. 21 « Continued

Metallurgical Results

- 53 «

Weight Assays, % % Distribution
Product .
% Pb Zn Pb Zn
1. Pb Cleaner Conc. 5.28 68.8 6.44 79.1 4,7
2. Pb 5th Cl., Tail. 0.54 32.0 14,1 3.8 1.0
3. Pb 4th Cl1. Tail. 1.03 18.2 15.4 4.1 2.2
4, Pb 3rd Cl., Tail. '1.16 8.83 15.6 2.2 2.5
5. Pb 2nd Cl. Tail. 2.86 3.19 12.6 2.0 5.0
6. Zn Cleaner Conc. 8.82 0.65 56 .6 1.2 68.8
7. Z2n 3rd Cl. Tail. 0.48 1.55 26.2 0.2 1.7
8. Zn 2nd Cl. Tail. 1.56 1.14 14.1 0.4 3.0
9. Zn 1st C1l., Tail. 4.86 0.78 5.37 0.8 3.6
0. Zn Rougher Tail. 73.41 0.39 0.74 6.2 7.5
Head (Calculated) 100.00 4,59 7.26 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 5.82 65.4 7.15 82.9 5.7
Products 1 to 3 6.85 58.3 8.39 87.0 7.9
Products 1 to 4 8.01 51.1 9.43 83.2 10.4
Products 1 to 5 10.87 38.5 10.3 91.2 15.4
Products 6 and 7 9.30 0.70 55.0 1.4 70.5
Products 6 to 8 10.86 0.76 49.2 1.8 73.5
Products 6 to 9 15.72 0.77 35.6 2.6 77.1
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Test No. 22

Purpose: To investigate the effect of grinding with no depressants or
collector, and floating at natural pH.

Procedure: Grind and float a lead rougher concentrate. Regrind the concentrate
and clean three times.

Feed: 2000 grams minus 10 mesh Composite B,
Grind: 40 minutes at 65 percent solids in the laboratory rod mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage PH
R-242| 2Z-4 | MIBC | NaCN |H, SO, Grind|Cond.{Froth
Primary Grind - - - - - 40 - - -
Pb Circuit
Pb Rougher 0.03 | 0.01 | 0.02 - - - 1 2 6.9
’ 0.02 | 0.01 | 0.01 - - - 1 3 -
0.02 | 0.01 - - - - 1 3 -
Pb Conc. Regrind - - - - - - 20 - -
Pb 1st Cleaner 0.02 | 0.005] 0.005| =~ - - 1 2 7.4
0.01 | 0.005} 0.005] =~ - - 1 2 -
0 . Ol - - - - - 1 2 Ll
Pb 2nd Cleaner 0.01 - - 0.02}| - - 1 1 7.9
- 0.01 | 0.005] - 0.06 - 1 1 6.2
0.01 - - - - - 1 1 -
Pb 3rd Cleaner - - 0.005] = - - 1 1 6.8
0.005{ =~ - - - - 1 1 -
Stage Rougher Pb Regrind 1lst Cleaner 2nd & 3rd Cl.
Equipment 1000 g D1 Rod Mill 500 g D=1 250 g D=1
Speed rpm 1800 - 1300 1000

% Solids 33 - - -



- 55 -

Test No. 22 - Continued

Metallurgical Results

Weight Assays, % % Distribution
Product .
% Pb Zn Pb Zn

1. Pb Cleaner Conc. 2.45 49.6 7.34 26.7 2.5
2. Pb 3rd Cl. Tail. 0.89 15.1 6.69 3.9 0.8
3, Pb 2nd Cl. Tail. 1.82 16.2 7.63 6.5 1.9
4, Pb 1st Cl. Tail. 20.48 9.78 9.32 44,0 26.8
5. Pb Rougher Tail. 74.36 1.21 6.51 19.8 68.0
Head (Calculated) 100.00 4.55 7.13 100.0 100.0

Calculated Grades and Recoveries

°o
o Ww

Products 1 and 2 3.34 40.4 7.16 29.7 3
Products 1 to 3 5.16 31.9 7.33 36.2 5
Products 1 to 4 25.64 14.2 8.92 80.2 32,
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WORK INDEX CALCULATIONS

The Work Indices were calculated in accordance with Bond's " Third

Theory of Comminution" from the following formula:

Work Index =

CxT

1

x
W

10<V/;:

Where C = mill constant

T

]

W

"

P

it

- 10/
vl

grinding time in minutes
weight of feed in grams

size modulus Kz, of product

F = size modulus K3, of feed

The mill constant C was determined by grinding a reference ore of

known work index,

Grinding Data - Ball Mill

Grinding Time Product Size Surface Area|Power Consumption Bond
(min/2000 g) |[Minus 200{Kgo Micrometers| cn? /gram kwh/ton Work Index
mesh

-10 mesh Head| 19.7 886 - - -
20 79.6 76 .6 1354 6.2 7.7
30 88.7 55.8 1743 9.3 9.3
40 94.4 47.0 2020 12.4 11.0
60 98.1 37.0 2495 18.7 14.2

Rod Mill
40 93.8 52.0 1665 9.2 9.1
60 97.4 42.4 2085 13.9 11.9
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Screen Analyses

20 Minute Ball Mill

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+ 65 0.2 0.2 99.8
100 1.5 1.7 98.3
150 5.5 7.2 92.8°
200 13.2 20.4 79.6
270 14.6 35.0 65.0
400 16.9 51.9 48.1

- 400 48.1 100.0 -

Total 100.0 - -

30 Minute Ball Mill

+ 65 0.1 0.1 99.9
100 0.3 0.4 99.6
150 2.4 2.8 97.2
200 8.5 11.3 88.7
270 11.0 22.3 77.7
400 17.8 40.1 59.9

- 400 59.9 100.0 -

Total ' 100.0 - -

40 Minute Ball Mill

+ 100 0.1 0.1 99.9
150 0.8 0.9 99.1
200 4.7 5.6 94.4
270 8.5 14.1 85.9
400 17.5 31.6 68.4

- 400 68.4 100.0 -

Total 100.0 - -




Screen Analyses - Continued

60 Minute Ball Mill

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh 1.3 1.3 98.7
29.2 um 28.0 29.3 70.7
22.6 13.2 42.5 57.5
15.8 13.6 56.1 43.9
10.8 14.3 70.4 29.6
8.4 6.8 77.2 22.8
- 8.4 22.8 100.0 -
Total 100.0 - -
Specific Gravity = 3.68
40 Minute Rod Mill Grind
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cunulative
+ 100 0.2 0.2 99.8
150 0.9 1.1 98.9
200 5.1 6.2 93.8
270 13.2 19.4 80.6
400 21.6 41,0 59.0
- 400 59.0 100.0 -
Total 100.0 - -
60 Minute Rod Mill Grind
+ 100 0.1 0.1 99.9
150 0.7 0.8 99.2
200 1.8 2.6 97.4
270 4,1 6.7 93.3
400 20.7 27.4 72.6
- 400 72.6 100.0 -
Total 100.0 - -

LAKEFIELD RESEARCH OF CANADA LIMITED

Lakefield, Ontario
October

g8y 1975 / sem dmm




