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Test No. PP8

1l..Grinding
1.1. Purpose:

1.2. Method:

1.3. Flowsheet:

1.4, Results:

- 220 -

To repeat conditions cf test PPT.

~ As for test PP6, The grinding circuit was operated for

a period of 7.75 hours at a feed rate of 695 pounds per
hour. Samples were taken every 30 minutes in the last
2 hours of operation.

1.2.1. Classification Equipment

Hendy Mill; P-50 Dorr Cyclone:

1 1/2 inch diameter
5/8 inch vortex
;/2 inch apex

Pb Regrind

Sala Mill; Krebs Cyclone:

1 inch diameter
1/4 inch vortex
1/8 inch apex

As for test PP1.

The grinding circuit was stable during the test run. Net
power consumption in the Hendy Mill was 14.8 kilowatt-hours
per ton of % inch feed. The cyclone overflow assayed 88.5 %
minus 200 mesh.



Test No. PP8 - Continued

1.4. Results:

Feed:

Feed Rate:
Mill Speed:
Mill Load:

Opefating Time:.
Mill Feed:
Circulating Load:
Pulp Densities:

Average Power:

Net Power Consumption:

Work Index:

- 221 -

1.4.1. Ball Mill Report

Minus % inch ore at 1.6 percent moisture content

695 dry pounds per hour

32 r.p.m., - 80.5 percent. of critical speed
3 inch balls 1000 pounds
1% inch balls 600 pounds
1 inch balls 400 pounds
Total 2000 pounds

Total T.75 hours, test period 2 hours
Total 5386 pounds, test period 1390 pounds

Cyclone underflow 542.0 percent

gpl % Solids
Mill Discharge 2100 67
Cyclone Overflow 1396 A37
Cyclone Underflow 2408 76

Gross T.13 kilowatts
No Load 1.92 kilowatts
Net 5.21 kilowatts

14.89 kilowatt-hours per ton of % inch feed
11.48



Test No. PP8 - Continued

1.4. Results:

Regrinding Mill:
Feed:

Feed Rate:

Mill Speed:
Mill Load:

Operating Time:

Pulp Densities:

Average Power:

Net Power Consumption:

- 222 -

1.4.2. Lead Regrinding Mill Report

Sala ball mill

Lead Rougher Concentrate and Pb 2nd Cleaner Tailings
149.28 pounds per hour, 21.L8 percent of the mill feed

31 r.p.m., 73 perceht of critical speed-

2 inch balls 480 pounds
1 inch balls 720 pounds
Total 1200 pounds
Total T.T75 hours, test period 2.0 hours

gpl % Solids
Mill Discharge 2458 15
Cyclone Feed 1217 : 22.5
Cyclone Overflow 1135 15.5
Cyclone Underflow 2h58' 75
Gross ' 7.96 kilowatts
No Load : 0.92 kilowatts
Net - 7.0l kilowatts

20.10 kilowatt-hours per ton of feed



Test No. PP8 — Continued

1.4.3. Screen Analyses

- 223 -

Mill Feed
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 3/8 4.6 4.6 95.h4
3 | 11.6 16.2 83.8
L 12.6 28.8 T1.2
6 , 11.6 4ok 59.6
8 8.5 48.9 51.1
10 7.3 56.2 43.8
1k 5.8 62.0 38.0
20 4.6 66.6 33.4
28 3.9 70.5 29.5
35 3.2 T3.7 26.3
48 3.5 7.2 22.8
65 3.k 80.6 19.4
100 2.8 83.4 16.6
150 2.9 86.3 ©13.7
200 3.1 - 89.4 10.6
- 200 10.6 100.0 -
Total 100.0 - -
Mill Discharge
+ 14 0.1 0.1 99.9
20 0.1 0.2 99.8
28 0.3 0.5 99.5
35 0.h4 0.9 99.1
48 1.2 2.1 97.9
65 3.1 5.2 94.8
100 5.3 * 10.5 89.5
150 9.8 20.3 79.7
200 17.7 38.0 62.0
270 14.6 52.6 W74
400 17.1 69.7 30.3
- 400 30.3 100.0 -
Total - 100.0 - -




Test No. PP8 - Continued

1.4.3. Screen Analyses

Cyclone Underflow

- 224 -

A

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 0.1 0.1 99.9
1k 0.2 0.3 99.7
20 0.3 0.6 99.4
28 0.5 1.1 98.9
35 _ 0.6 1.7 98.3
38 1.7 3.4 96.6
65 4.0 7.4 92.6
100 6.2 13.6 86.4
150 11.0 2L.6 75.4
200 | 19.3 43.9 56.1
270 15.4 59.3 40.7
400 16.7 76.0 24h.0
- Loo 24,0 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.4 0.4 99.6
100 1.1 1.5 98.5
150 3.0 4.5 95.5
200 7.0 11.5 88.5
270 8.0 19.5 80.5
400 14.6 34 65.9
- Loo 65.9 100.0 -
Total 100.0 - -




Test No. PP8 - Continued

1.4.3. Screen Analyses

Pb Rougher Concentrate

225 .-

Particle _ % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh 5.6 5.6 9k.k
270 6.6 12.2 87.8
27.2 um 18.4 30.6 69.4
21.1 7.4 38.0 62.0
k.7 11.5 49.5 50.5
10.1 11.8 61.3 38.7
7.8 8.1 69.4 30.6
- 7.8 30.6 100.0 -
Total 100.0 - -
Specific Gravity k4.66
Pb Regrind Cyclone Underflow
+ 200 mesh 3.6 3.6 . 96.4
270 4.6 8.2 91.8
26.9 um 18.6 26.8 73.2
20.8 12.6 39.4 60.6
14.5 25.2 64.6 35.4
10.0 20.3 8k.9 15.1
T.7 7.0 91.9 8.1
- T.7 8.1 1C0.0 -
Total 100.0 - -
Specific Gravity 4.82
Pt Regrind Dischafge
+ 200 mesh 0.6 0.6 99.4
270 1.4 - 2.0 98.0
26.9 um 1.7 16.7 83.3
20.8 13.2 29.9 T0.1
14.5 25.6 55.5 bh.s5
10.0 17.5 73.0 27.0
7.7 6.4 79 .4 20.6
- T.7 20.6 100.0 -
100.0 - -

Total

Specific Gravity 4.89




Test No. PP8 - Continued

1.4.3. Screen Analyses

Pb Regrind Cyclone Overflow

226 -

Particle % Retained % Passing

Size Individual Cunmulative Cumulative

+ 14,7 um 2.0 2.0 98.0
10.1 10.4 12.4 87.6
7.8 - 12.9 25.3 4.7

- 7.8 4.7 100.0 -

Total 100.0 - -

Specific Gravity 4.68

Pb 4th Cleaner Concentrate -

+ 12.5 um 4.6 4.6 95.4
8.6 19.6 2L,2 75.8
6.7 18.2 42, 57.6

- 6.7 57.6 100.0 -

Total 100.0 - -

Specific Gravity'S.BO

Zn Combined Tailings

+ 200 mesh 9.5 9.5 90.5

270 - 8.2 17.7 82.3
31.7 um 13.5 31.2 68.8
2)4.6 903 )"'0-5 59'5
17.2 12.5 53.0 L7.0
i1.8 10.4 63.4 36.6

9.1 6.3 69.7 30.3
- 9.1 30.3 100.0 -
Total 100.0 - -

Specific Gravity 3.69




- 227 -

Test No. PP8 - Continued

1.4.3. Screen Analyses

Specific Gravity

Sample Specific Gravity

Cyclone Overflow 3.91




 Test No. PP8 - Continued

2. Flotation

2.1. Purpose:

2.2. Method:

2.4, Results:

- 228 -

1) To study the effect of omitting the aeration step from
the Pb rougher circuit.

2) To improve lead cleaning

3) To study the effect of scavenging the zinc lst cleaner
tailing in open circuit.

The following changes in the circuits were made:

Pb Circuit

1) The aeration fage was omitted from the circuit.
2) The Z-6 additions to the mill was decreased.
3) Collector 242 was added to the 1lst cleaner feed pump.

Zn Circuit

The zinc lst cleaner tailing was scavenged in a bank of

6 Fagergren cells. The 1lst cleaner scavenger concentrate
was returned to the rougher feed, and the tailing was
combined with the Zn scavenger tailing.

2.2.1. Flotation Equipment

As for test PP6, except that 6 Fagergren No. 12 cells were
added to the zinc 1lst cleaner circuit, and aerators were
omitted from the lead circuit.

2.2.2. Flotation Reagents
See following page.
No improvement in the lead rougher and cleaning circuit

resulted from the above changes. The zinc flotation improved
when the Zn 1lst cleaner tailing was retreated in open circuit.
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Test No. PP8 ~ Continued

2.2.2. Reagent Additions

Type - gggigsngr Point of Addition
Na.>C0s 3.00 Ball Mill Feed
NaCN 0.45 Ball Mill Feed
Na>S0s3 0.98 Ball Mill Feed
7-6 0.05 Ball Mill Feed
Z-6 0.03 Pb Conditioner
MIBC 0.075 Pb Rougher Feed Pump
MIBC 0.075 Pb Rougher 3rd Cell
Z-6 0.03 Pb Scavenger Feed
MIBC 0.027 Pb Scavenger Feed
NaCN 0.29 Pb Regrind Mill Feed
NasCO0s 0.56" Pb Regrind Mill Feed
7ZnS0q 0.56 Pb Regrind Mill Feed
R-242 0.02 Pb Cyclone Feed Pump
MIBC 0.055 Pb 1st Cl. Feed PUmp
7-6 0.02 Pb 1st Cleaner UWth Cell
NaCN 0.11 Pb 2nd Cleaner Feed
NaCN 0.05 Pb 3rd Cleaner Feed
NaCN 0.05 Pb L4th Cleaner Feed
Ca(OH)2 2.90 . Zn Conditioner
CuS0y 2.10 Zn Conditioner
M-T48 0.075 Zn Conditioner
7~6 0.10 Zn Rougher Feed Pump
DF-250 0.065 7n Rougher Feed Pump
Z-6 0.0k Zn Scavenger Feed
7-200 0.018 7n Scavenger Feed
DF-250 0.030 " Zn Scavenger Feed
Ca(OH)2 0.40 Zn 1st Cleaner Feed
7-200 0.03 7n 1lst Cleaner Feed
7-6 0.03 7Zn 1lst Cleaner Feed
DF-250 0.030 Zn 1lst Cleaner Feed
7-6 0.02 Zn 1st Cl. Scavenger
Z-6 0.02 Zn 2nd Cleaner Feed
DF-250 0.015 Zn 2nd Cleaner Feed
Ca(OH)> 0.30 Zn 2nd Cleaner Feed
Ca(OH)2 0.20 ) 7Zn 3rd Cleaner Feed
DF-250 0.004 Zn 3rd Cleaner Feed
Ca(OH) 2 _ 0.18 : Zn bth Cleaner Feed
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Test No. PP8 - Continued

2.3. Flowsheet

a) Pb Circuit

Flotation Feed

Pb Conditioning , '

‘Pb Rougher =>| Pb Scavenger ———=>Pb Flotation Tailiﬁg
>

= ) Sala Mill _ High Speed
: Condipioner

Pb 1st Cleaner

V , . <
= Pb 2nd Cleaner
Pb 3rd Cleaner p—>»

< Pb 4th Cleaner

Pb Concentrate
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Test No. PP8 - Continued

2.3. Flowsheet

b) Zn Circuit

Pb Scavenger Tailing

24

<

v

Zn Rougher Zn Scavenger

|

k

= 7Zn Scavenger Tailing

—

\

(Zn 1st Cleaner Zn 1lst Cleaner Scavenger

—— 7n 1lst Cl. Scav. Tail.

\
v

Zn 2nd Cleaner

Zn 3rd Cleaner =

Zn 4th Cleaner

Zn Cleaner Concehtrate

/

Zn Combined Tailing
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Test No. PP8 -~ Continued

2.4, Results:

2.%.1. pH
Product pH
Cyclone Overflow 9.2
Pb Rougher Feed 9.1
Pb Scavenger Tailing 8.9
Pb Regrinding Mill Discharge 9.3
Pb 1st Cleaner Feed 9.4
Pb 2nd Cleaner Feed 9.4
Pb 3rd Cleaner Feed 9.2
Pb 4th Cleaner Feed 9.2
Zn Rougher PFeed 10.3
7Zn Scavenger Tailing 9.8
Zn 1lst Cleaner Feed 10.8
7Zn 2nd Cleaner Feed 10.8
Zn 3rd Cleaner Feed 10.9
Zn 4th Cleaner Feed 11.1
2.4.2. Pulp Densities
Product - Pulp Density gpl

Pb Rougher Feed 1247
Pb Scavenger Tailing 1215
Pb 1st Cleaner Feed 1135
7Zn Rougher Feed 1145
Zn Scavenger Tailing 1120
Zn lst Cleaner Feed 1197
2.4.3. Pulp Temperature.

Product Sg
Pb Rougher Feed : 27
Pb Regrinding Mill Discharge 29

Zn Rougher Feed 25



Test No. PP8 - Continued

2.4.4. Chemical Analyses

- 233 -

Assays, %
Product
Pb Zn
.Cyclone Overflow 6.19 9.80
Pb Rougher Feed 5.89 11.5
Pb Rougher Concentrate 21.4 15.7
Pb Rougher Tailing 2.03 9.19
Pb Scavenger Concentrate 5.15 1.2
Pb Scavenger Tailing 1.22 8.05
Pb 1lst Cleaner Concentrate 33.0 16.5
Pb 1st Cleaner Tailing 6.12 16.k
Pb Regrind Discharge 20.5 13.3
Pb Regrind Cyclone Underflow 18.2 12.9
Pb Regrind Cyclone Overflow 18.9 15.7
Pb Cleaner Concentrate 49.9 12.9
Zn Rougher Feed 1.61 7.89
Zn Rougher Concentrate . 2.05 16.8
Zn Rougher Tailing 1.13 1.75
~ Zn Scavenger Concentrate 2.43 5.76
Zn Scavenger Tailing 0.99 1.06
Zn 1st Cleaner Tailing 2.38 4,37
Zn 1lst Cleaner Concentrate 2.17 20.8
Zn 1st Cl. Scav. Tailing ' 2.55 1.72
Zn Combined Tailing 1.28 1.18
Zn 1st Cl. Scav. Concentrate 2.37 5.33
Zn Cleaner Concentrate 1.95 49.6
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Test No. PP8 - Continued

2.4.5. Metallurgical Results

Two-Product Formula

Weight Assays, % % Distribution
Product
A Pb Zn Po Zn
Pb Ro. Concentrate 21.48 21.k 15.7 4.3 31.9
Pb Ro. Tailing -78.52 2.03 9.19 25.7 68.1
Cyclone Overflow (meas) © 100.00 6.19 9.80 100.0 100.0
S (Cale.) - 6.19 10.6 - -
Pb Scav. Concentrate 16.18 5.15 1k4.2 13.5 21.7
Pb Scav. Tailing - 62.34 1.22 8.05 12.3 L7.h
Pb Ro. Tailing (meas) 78.52 2.03 9.19 25.7 68.2
(Cale.) - 2.03 9.32 25.7 69.1
7Zn Ro. Concentrate 23.17 2.05 18.7 T.67 40.9
Zn Ro. Tailing A 39.17 1.13 1.75 7.15 6.47
Pb Scav. Tailing(meas) 62.34 1.22 8.05 12.3 h7.h
(Calc.) - 1.47 8.05 14.8 Lh7.h
7Zn Scav. Concentrate 5.75 2.43 5.76 2.26 3.13
Zn Scav. Tailing 33.k2 0.99 1.06 5.3k 3.35
Zn Ro. Tailing (meas) 39.17 1.13 1.75 7.15 6.47
{Cale.) - 1.20 1.75 7.60 6.48
7Zn 1lst Cl. Concentrate 20.20 2.17 20.8 7.08 39.7
7Zn 1st Cl. Tailing 2.97 2.38 4.37 1.1k 1.23
7n Ro. Concentrate (meas) 23.17 2.05 18.7 T7.67 40.9
(Calc.) - 2.20 18.7 8.22 Lho.g
7n 1st Cl. Scav. Conc. 2.18 2.37 5.33 0.83 1.10
Zn 1st Cl. Scav. Tail. 0.79 2.55 1.72 0.33 0.13
7n 1st Cl. Tsil. (meas) 2.97 2.38 4,37 1.1kh 1.23
(Calc.) - 2.42 4.37 1.16 1.23
Pb 1st Cl. Concentrate 12.21 33.0 16.5 65.1 19.0.
Pb 1st Cl. Tailing 9.27 6.12 16.4 9.16 4.4
Pb Ro. Concentrate (meas) 21.48 21.4 15.7 4.3 32.0
(Calc.) - 21.L 16.5 4.3 33.k4




Test No. PP8 - Continued

2.4.,5, Metallurgical Results

Three-Product Formula

Weight Assays, % % Distribution
Product
Py 7n P 7n
Pb Concentrate 9.89 ' 49.9 12.9 79.70 13.00
7n Concentrate 15.42 1.95 k9.6 L, 86 78.00
Zn Comb. Tailing T4 .69 1.28 1.18 15.4L4 9.00
Cyclone Overflow 100.00 6.19 9.80 100.0 - 100.0
Zn Flotation Tailing
Distribution of Pb and Zn in the Size Fractions
1. + 200 Mesh " 8.5 0.71 1.12 L.o1 8.50
2. + 270 mesh 8.2 0.56 0.91 3.73 6.66
3. + 31.7 um 13.5 0.46 0.75 5.05 9.0k
h, + 24,6 um 9.3 0.k2 0.69 3.18 5.73
5. + 17.2 pym i2.5 0.37 0.66 3.77 7.36
6. + 11.8 um 10.4 0.50 0.71 4.23 6.59
7. + 9.1 um 6.3 0.67 0.84 3.43 h.72
8. - 9.1 um 30.3 2.91 1.90 71.70 51.39
Total (Calc.) 100.0 1.23 1.12 100.0 100.0
(meas) - .99 1.06 - -
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Test No. PPQ

1. Grinding

1l.1. Purpose: To repeat conditions of test No. PP8.

1.2. Method: As for test PP8. The grinding circuit was operated for
a period of. 7.75 hours at a feed rate of 692 pounds per
hour. Samples were taken every 30 minutes in the last

2 hours of operation.

1.2.1. Classification Equipment

Hendy Mill; P-50 Dorr Cyclone:

1 1/2 inch diameter
5/8 inch vortex
1/2 inch apex

Pb Regrind
Sala Mill; Krebs Cyclone:

1 inch diameter
. 1/4 inch vortex
1/8 inch apex

1.3. Flowsheet: As for test PPL

1.4. Results: The grinding circuit was stable during the test run. Net
power consumption in the Hendy mill was 1L4.9 kilowatt-
hours per ton of % inch feed. The cyclone overflow assayed
88.6 % minus 200 mesh.



Test No. PP9 - Continued

1.4, Results:

Feed:

Feed Rate:
Mill Speed:
Mill Load:

Operating Time:
Mill Feed:
Circulating Load:
Pulp Densities:

Average Power:

Net Power Consumption:
Work Index:

- 237 -

1.4.1. Ball Mill Report

Minus ¥ inch ore at 1.6 percent moisture content

692 dry pounds per hour

- 32 r.p.m., 80.5 percent of critical speed

3 inch balls 1000 pounds
1% inch balls 60C pounds
1 inch balls 400 pounds
Total 2000 pounds

Total T.75 hours, test period 2.0 hours
Total 5363 pounds, test period 1384 pounds
Cyclone underflow 525.0 percent

gpl % Solids
Mill Discharge 2090 68
Cyclone Overfiow 1384 36
Cyclone Underflow 2436 7
Gross T.13 kilowatts
No lLoad 1.92 kilowatts
Net 5.21 kilowatts

14.89 xilowatt-hours per ton of % inch feed
11.44
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Test No. PP9 - Continued

1.4, Results:
1.4.2. Lead Regrinding Mill Report
ﬁegrinding Mill: Sala Mill
Feed: Lead Rougher Concentrate and Pb 2nd Cleaner Tailings
Feed Rate: : 128.0 pounds per hour, 18.50 percent of the mill feed
Mill Speed: ' 31 r.p.m., 73 percent of critical speed
Mill Load: : 2 inch balls . 480 pounds
1 inch balls T20 pounds
Total 1200 pounds
Operating Time: Total T.75 hours, test period 2.0 hours
Pulp Densities: gpl % Solids
Mill Discharge 24Tk - Th
Cyclone Feed 1242 26
Cyclone Overflow 1168 19
Cyclone Underflow 247h e
Averagé Power: Gross 8.08 kilowatts
No Load 0.62 kilowatts
Net T.16 kilowatts

Net Power Consumption: 20.5 kilowatt-hours per ton of feed.



Test No. PP9 - Continued

1.4.3. Screen Analyses

Hendy Mill Feed
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Mesh Size % Retained % Passing
(Tyler) "Individual Cumulative Cumulative
+ 3/8 h,1 4.1 95.9
3 14.9 19.0 81.0
Y 14.6 33.6 66 .4
6 11.2 44 .8 55.2
8 8.8 53.6 L6k
10 7.6 61.2 38.8
1k 5.5 66.7 33.3
20 L.2 70.9 29.1
28 3.k 4.3 25.7
3 2.6 76.9 23.1
48 3.0 79.9 20.1
65 2.8 82.7 17.3
100 2.4 85.1 1k.9
150 2.4 87.5 12.5
200 2.5 90.0 10.0
- 200 10.0 100.0 -
Total 100.0 - -
Hendy Mill Discharge
+ 10 0.1 0.1 99.9
1k 0.2 0.3 99.7
20 0.2 0.5 99.5
28 0.4 0.9 99.1
35 0.6 1.5 98.5
48 1.5 3.0 97.0
65 3.0 6.0 9k.0
100 5.0 11.0 89.0
150 9.5 20.5 79.5
200 17.5 38.0 62.0
270 14.3 52.3 LW1.7
400 17.9 70.2 29.8
- Loo 29.8 100.0 -
Total 100.0 - -




" Test No. PP9 - Continued

1.4.3. Screen Analyses

Cyclone Underflow

- 240 -

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 0.1 0.1 99.9
1k 0.2 0.3 99.7
20 0.3 © 0.6 . 99 .4
28 0.5 1.1 98.9
35 0.8 1.9 98.1
48 1.9 3.8 96.2
65 3.6 T.h4 92.6
100 5.9 13.3 86.7
150 10.8 2Lh.1 75.9
200 19.5 43.6 56.4
270 15.4 59.0 k1.0
400 18.2 77.2 22.8
- 400 22.8 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.4 0.h4 99.6
100 1.0 1.4 98.6
150 2.8 4,2 95.8
200 7.2 11.4 88.6
270 8.1 19.5 80.5
400 15.1 34.6 65.4
- 400 65.4 100.0 -
Total =~ . ..100.0 - -




Test No. PP9 - Continued

1.4.3. Metallurgical Results

Pb Regrind Discharge

2kl -

Total

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh 0.4 0.4 99.6
270 1.0 1.4 ) 98.6V
26.6 um 13.3 k.7 85.3
20.6 11.5 26.2 73.8
14k 26.0 52.2 47.8
9.9 18.3 T0.5 29.5
7.6 6.8 77.3 22.7
- 7.6 22.7 100.0 -
Total ‘ 100.0 - -
Specific Gravity L4.92
Pb Régrind Cyclone Overflow
+ 27.8 um 0.8 0.8 99.2
21.5 1.0 1.8 98.2
15.0 6.5 8.3 91.7
10.3 15.1 23.k 76.6
8.0 15.4 38.8 61.2
- 8.0 61.2 100.0 -
. Total‘ 100.0 - -
Specific Gravity 4.55
Pb Rougher Concentrate
+ 200 mesh 4.1 h.1 95.9
270 5.7 9.8 90.2
27.0 um 18.2 28.0 72.0
20.9 7.5 35.5 6L4.5
4.6 11.9 474 52.6
10.0 13.0 60.4 39.6
7.8 9.3 69.7 30.3
- 7.8 30.3 100.0 -
100.0 - -

Specific Gravity 4.27




Test No. PP9 - Continued

1.h.3. Metallurgical Results

Pb Regrind Cyclone Underflow

2&2 -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh 2.8 2.8 97.2
270 4.5 7.3 92.7
26.6 un 21.3 28.6 T1.k
20.6 k.7 43.3 56.7
14k 27.0 70.3 29.7
9.9 16.6 86.9 13.1
7.6 4.6 91.5 8.5
- 7.6 8.5 100.0 -
Total 100.0 - -
Specific Gravity L.93
Pb Lth Cleaner Concentrate
+ 12.8 um 3.6 3.6 96.4
8.8 - 20.2 23.8 76.2
6.8 18.7 2.5 5T.5
- 6.8 57.5 100.0 -
Total 100.0 - -
Specific Gravity 5.87
Zn Combined Tailings
+ 200 mesh 12.4 12.4 87.6
270 " g.2 21.6 78.4
32.3 um k.9 36.5 63.5
25.0 9.2 4s.7 54.3
17.5 11.9 57.6 L2.h
12.0 9.6 67.2 32.8
9.3 5.8 73.0 27.0
- 9.3 27.0 100.0 -
Total 100.0 - -

Specific Gravity 3.63

n s & et st



Test No. PP9 - Continued

2. Flotation

2.1. Purpose:

2.2. Method:

2.3. Flowsheet:

2.4, Results:

- 243 -

1) To improve zinc depression in the lead rougher circuit.
2) To improve zinc concentrate grade.

Reagent additions and pH were modified as follows:

Pb Circuit

1) ZnSO, was added to the Hendy mill at a rate of 0.8 1b/ton,
and to the lead roughertailing at a rate of 0.5 1lb/ton.

2) The NaCN additions to the ball mill, were decreased.
Cyanide was added to the lead rougher tailing.

7ine Circuit

1) Slightly increased pH in the Zn rougher and in the clean-
ing stages. :

2.2.1. Flotation Equipment

As for test PP8.

2.2.2. Fiotation Reagents

See following pages.

As for test PP8.

The lead flotation results were similar to test PP6, but with
a slightly lower recovery. In the zinc circuit the zinc was
less responsive to flotation at the higher pH than at the
lower pH in earlier tests.
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Test No. PP9 - Continued

2.2.2. Reagent Additions

Type Pouggst:g Ton Point of Addition
Na>C0s 3.76 Ball Mill Feed
NaCN 0.18 Ball Mill Feed
ZnS0y 0.98 Ball Mill Feed
Z-11 0.09 Ball Mill Fzed
Z-6 0.0k Pb Conditioner
MIBC : 0.076 Pb Ro. Feed Pump
MIBC 0.075 Pb Ro. 3rd Cell
NaCN 0.1k Pb Ro. Tailing
ZnS0y 0.50 Pb Ro. Tailing
2-11 0.03 Pb Scavenger Feed
MIBC 0.023 Pb Scavenger Feed
NaCN 0.32 Pb Regrind Mill
Na>COs3 0.54 Pb Regrind Mill
ZnS0y 0.5k : Pb Regrind Mill
R-242 0.02 Pb Cyclone Feed Pump
MIBC . 0.036 Pb 1st Cl. Feed Pump
Z-11 0.02 Pb 1lst Cl. Lth Cell
NaCN 0.1k Pb 2nd Cleaner Feed
NaCN 0.05 Pb 3rd Cleaner Feed
NaCN 0.025 Pb Lth Cleaner Feed
Ca(OH)> 2.Th 7Zn Ro. Conditioner
CuS0q4 2.10 Zn Ro. Conditicner
M-TL48 0.073 7n Ro. Conditioner
7-6 0.175 Zn Ro. Feed Pump
DF-250 0.06k Zn Ro. Feed Pump
76 © 0.03 - Zn Scavenger Feed
Z-200 0.019 Zn Scavenger Feed
DF-250 0.030 Zn Scavenger Feed
7~6 0.02 ‘ Zn 1lst Cl. Scavenger
Ca(OH)> 1.1k 7Zn lst Cl. Pump
Z-200 0.03 Zn lst Cl. Pump
7-6 0.03 Zn 1lst Cl. Feed
DF-250 - 0.031 Zn lst Cl. Feed
7-6 0.02 ' Zn 2nd Cl. Feed

- Ca(OH)2 0.5k : Zn 2nd Cl. Feed
Ca(OH)2 0.50 Zn 3rd Cl. Feed
DF-250 0.006 Zn 3rd Cl. Feed
Ca(OH) 2 0.30 Zn 4th Cl. Feed
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Test No. PP9 - Continued

2.4, Results:

2.4.1. pH
Product

"

Cyclone Overflow
" Pb Rougher Feed
Pb Scavenger Tailing
Pb Regrinding Mill Discharge
Pb 1st Cleaner Feed
Pb 2nd Cleaner Feed
Pb 3rd Cleaner Feed
Pb Lth Cleaner Feed
Zn Rougher Feed
Zn Scavenger Tailing
Zn 1st Cl. Scav. Tailing
Zn 1st Cleaner Feed
Zn 2nd Cleaner Feed
Zn 3rd Cleaner Feed
7Zn 4th Cleaner Feed

. . .

. .
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2.4.2. Pulp Densities

Product . Pulp Density gpl
Pb Rougher Feed ’ 1242
Pb Scavenger Tailing 1197
Pb 1st Cleaner Feed 1168
Zn Rougher Feed 1135
Zn Scavenger Tailing 1137
Zn 1lst Cleaner Feed 1125

2.4.3. Pulp Temperature

Product ' _ gg
Pb Rougher Feed 27
Pb Regrinding Mill Discharge 30

Zn Rougher Feed 26



Test No. PPQ ~ Continued

2.4.4, Chemical Analyses
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Assays, %
Product - :

Pb Zn
Cyclone Overflow 6.0k 10.1
Pb Rougher Feed 6.09 11.3
Pb Rougher Concentrate 23.h 1€.0
Pb Rougher Tailing 2.09 10.2
Pb Scavenger Concentrate 6.17 15.0
Pb Scavenger Tailing 1.4k 9.63
Pb 1lst Cleaner Concentrate 37.8 15.60
Pb 1lst Cleaner Tailing 8.64 18.5
Pb Regrind Cyclone Underflow 21.8 13.5
Pb Regrind Cyclone Overflow 22.3 17.4
Pb Regrind Mill Discharge 21.8 13.3
Pb Cleaner Concentrate 62.4 - 8.78
Zn Rougher Feed 1.87 11.1
7Zn Rougher Concnetrate 2.h7 27.9
Zn Rougher Tailing 1.43 2.86
7Zn Scavenger Concentrate 2.78 8.22
7Zn Scavenger Tailing 1.18 1.51
Zn lst Cleaner Tailing 2.70 17.%0
Zn lst Cleaner Corncentrate 2.53 36.7
7Zn 1st Cl. Scavenger Conc. 2.68 20.1
7n lst Cl. Scavenger Tail. 2.54 11.1
Zn Combined Tailing 1.35 2.53
Zn Cleaner Concentrate 2.03 55.1




Test No. PP9 - Continued

2.4.5. Metallurgical Results

Two-Product Formula

- 247 -
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Weight Assays, % % Distribution
Product -
% Pb, Zn Pb 7n
Pb Ro. Concentrate 18.50 23.4 16.0 71.8 26.3
Pb Ro. Tailing 81.50 2.09 10.20 28.2 T3.7
Cyclone Overflow (meas) 100.00 6.0h 10.10 100.0 100.0
(Cale.) - 6.04 11.27 - -
Pb Scav. Concentrate 11.32 6.1 15.00 11.6 15.1
Pb Scav. Tailing 70.18 1.4k 9.63 16.6 59.8
Pb Ro. Tailing (meas) 81.50 2.09 10.20 28.2 73.7
(Cale.) - 2.09 10.37 28.2 4.9
Pb 1st Cl. Concnetrate 9.36 37.8 15.60 58.6 13.0
Pb 1st Cl. Tailing 9.1k 8.64 - 18.50 13.2 15.0
Pb Ro. Concentrate (meas) 18.50 23.4 16.0 71.8 26.3
(Calc.) - 23.4 17.03 71.8 28.0
7n Ro. Concentrate 18.97 2.47 27.9 7.8 456.9
Zn Ro. Tailling 51.21 1.43 2.86 12.1 12.9
Pb Scav. Tailin (meas) 70.1 1.4k 9.63 16.6 59.8
(Calc.) - 1.71 9.63 - 19.9 59.8
Zn Scav. Concentrate 12.90 2.78 8.22 5.9 8.4}
Zn Scav. Tailing 38.31 1.18 1.51 7.5 4.5
Zn Ro. Tailing (meas) 51.21 1.43 2.86 12.1 12.9}
(Calc.) - 1.58 2.86 13.4 12.9
Zn 1lst Cl. Concentrate 10.32 2.53 36.7 4.3 33.6{
Zn 1lst Cl. Tailing 8.65 2.70 17.4 3.9 13.4
Zn Ro. Concentrate (meas) 18.97 2.47 27.9 7.8 46.9|
(cale.) - 2.60 27.9 8.2 47.0
Zn 1lst Cl. Scav. Conc. 6.05 2.68 20.1 2.7 10.7
Zn 1st Cl. Scav. Tail. 2.60 2.54 11.1 1.1 2.7§.
Zn lst Cl. Tail. (meas) 8.65 2.70 17.4 3.9 13.4]
(Cale.) - 2.6k 17.4%0 3.8 13.4




Test No. PP9 - Continued

2.4.5. Metallurgical Results

Three-Product Formula

s s it 4 St b

, Weight Assays, % % Distribution
Product
% Pb 7n Pv Zn

Pb Lkth Cl. Concentrate 7.53 62.4 8.78 77.81 6.55
Zn 4th Cl. Concentrate 13.50 2.03 - 55.1 4 .54 73.67
Zn Comb. Tailing 78.97 1.35 2.53 17.65 19.78
Cyclone Overflow 100.00 6.0k 10.1 100.0 100.0
Combined Tailings
Pb and Zn Distribution in Size Fractions
1. + 200 mesh 12.4 0 1.18 4,51 10.4 23.3
2. + 270 mesh 9.2 0.82 3.99 5.37 15.3
3. + 32.3 um 14.9 0.6k 2.56 6.79 15.9
4, + 25,0 um 9.2 0.55 1.32 3.60 3.06
5. + 17.5 um 11.9 0.4k 0.93 3.73 k.61
6. + 12.0 um 9.6 0.54 0.87 3.69 3.48
9. + 9.3 um 5.8 0.68 0.95 2.80 2.30
8. - 9.3 um 27.0 3.31 2.67 63.6 30.0
Head (Calc.) . 100.0 1.40 2.40 100.0 100.0
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Test No. PP10O

1. Grinding
1.1. Purpose: To repeat conditions of test No. PP8.

1.2. Method: As for test PP8. The grinding circuit was operated
: for a period of 7.75 hours at a feed rate of 697
pounds per-hour. Samples were taken every 30 minutes in
the last 2. hours of operation. '

1.2.1. Classification Equipment
Hendy Mill; P-50 Dorr Cyclone:

1 1/2 inch diameter
5/8 inch vortex
1/2 inch apex

1.3. Flowsheet: As for test PPl.

1.4. Results: The grinding circuit was stable during the test run.
Net power consumption in the Hendy Mill was 14.93
kilowatt-hours per ton of % inch feed. The cyclone
overflow assayed 87.4 % minus 200 mesh.



Test No. PP10 - Continued

1.4. Results:

Feed:

Feed Rate:
Mill Speed:
Mill Load:

Operating Time:
Mill Feed:
Circulating Load:
Pulp Densities:

Average Power:

Net Power Consumption:
Work Index:

- 250 -

1.4.1. Ball Mill Report

Minus % inch ore at 1.6 percent moisture content
697 dry pounds per hour

32 r.p.m., 80.5 percent of critical speed

3 inch balls 1000 pounds
1% inch balls 600 pounds
1 inch balls 400 pounds
Total 2000 pounds

Total 7.75 hours, test period 2.0 hours
Total 5402 pounds, test period 1394 pounds
Cyclone underflow 590.0 percent

gpl % Solids
Mill Discharge 2096 67
Cyclone Overflow 1380 36
Cyclone Underflow 24L2 T7
Gross , T.13 kilowatts
No Load 1.92 kilowatts
Net 5.21 kilowatts

14.87 kilowatt-hours per ton of % inch feed.
11.33



Test No. PP10 - Continued

1.4.2. Screen Analyses

" Hendy Mill Feed

- 251 -

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 3/8 k.0 4.0 96.0
3 1k.1 18.1 81.9
i 14.3 32.4 67.6
6 11.5 43.9 56.1
8 9.6 53.5 46.5
10 7.0 60.5 39.5
1k 5.8 66.3 33.7
20 b L 70.7 29.3
28 3.4 Th.1 25.9
35 2.8 76.9 23.1
48 3.1 80.0 20.0
65 2.9 82.9 17.1
100 2.4 85.3 1.7
150 2.4 87.7 12.3
200 2.5 90.2 9.8
- 200 9.8 100.0 -
Total 100.0 - -
Hendy Mill Discharge
+ 10 0.1 0.1 99.9
1k 0.2 0.3 99.7
20 0.3 0.6 99.4
28 0.4 1.0 99.0
35 0.7 1.7 98.3
48 1.6 3.3 96.7
. 65 3.2 6.5 - 93.5 -
100 5.5 12.0 88.0
150 10.2 22.2 77.8
200 18.3 40.5 59.5
270 14.5 55.0 45.0
400 17.5 72.5 27.5
- 400 27.5 100.0 -
Total 100.0 - -




Test No. PP10 - Continued

1.4.2. Screen Analyses

Cyclone Underflow

‘-'252 -

Mesh Size % Retained % Passing
{Tyler) Individual Cumulative Cumulative
+ 10 0.2 0.2 99.8
1k 0.2 0.4 Q9.6
20 0.3 0.7 99.3
28 0.5 1.2 98.8
35 0.8 2.0 98.0
48 2.0 .o 96.0
65" 3.9 7.9 92.1
100 6.4 14.3 85.7
150 11.4 25.7 4.3
200 19.7 ks, u sk.6
270 15.1 60.5 39.5
400 18.7 79.2 20.8
- Loo 20.8 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.5 0.5 99.5
100 1.2 1.7 98.3
150 3.1 4.8 95.2
200 7.8 12.6 87.4
270 8.4 21.0 79.0
400 14.3 35.3 6.7
- koo 6h.7. 100.0 -
Total 100.0 - -




Test No. PP10 - Continued

1.4.2. Screen Analyses

Pb Rougher Concentrate

253 -

Particle % Retained % Passing
Size Individual Cumulative - Cumulative
+ 200 mesh 8.3 8.3 91.7
270 ‘ - 8.8 17.1 82.9
27.0 um 22.0 39.1 60.9
20.9 9.6 L48.7 51.3
14.6 13.h4 62.1 37.9
10.0 7.9 70.0 30.0
7.8 6.2 76.2 23.8
- 7.8 23.8 100.0 -
Total 100.0 - -
Specific Gravity 4.73
Zn Rougher Concentrate
+ 200 mesh 13.5 13.5 86.5
270 10.6 24 .1 75.9
25.3 um 17.0 h1.1 58.9
19.6 9.0 50.1 k9.9
13.7 11.9 62.0 38.0
9.4 8.6 70.6 29.4
7.3 5.0 75.6 2L b
- 7.3 24 .2 100.0 -
Total 100.0 - -

Specific Gravity 4.13
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Test No. PP10 - Continued

1.4.2. Screen Analyses

Pb bth Cleaner Concentrate

25k -

Particle % Retained % Passing
Size Iindividual Cumulative Cumulative
+ 270 mesh 0.8 0.8 99.2
25.3 um - 18.4 19.2 80.8
19.6 11.6 30.8 69.2
13.7 19.0 9.8 50.2
9.4 15.8 65.6 3k .k
7.3. 8.8 Th.h 25.6
- 7.3 25.6 100.0 -
Total 100.0 - -
Specific Gravity 5.25
Zn Combined Tailings
+ 200 mesh 11.6 11.6 88.4
270 9.4 21.0 79.0
32.2 um 14,k 35.4 64,6
25.0 10.6 46.0 54.0
17.5 13.1 59.1 ko.9
12.0 9.8 68.9 31.1
- 9.3 5.7 4.6 25.4
- 9.3 25,4 100.0 -
Total 100.0 - -

Specific Gravity 3.65
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Test No. PP10 - Continued

2. Flotation

2.1. Purpose:

2.2. Method:

2.4. Results:

1) To investigate the effect of omitting the lead concentrate
regrind stage.

2) To investigate the effect of collector 241 additions to the
lead rougher circuit.

The lead regrind stage vas omitted from the circuit. ZnSO4,
NaCN and NazCOsz were added to the lead lst cleaner conditioner,
and collector R-2L42 and MIBC to the lead lst cleaner feed

bump.

The collector R-241 was added to the Hendy miil, and Z-11, at
lower additions than in test PP9, was added to the cylone feed

pump.

2.2.1. Flotation Equipment

As for test PP8.

2.2.2. Flotation Reagents

See following pages.

The omission of lead concentrate regrind resulted in poor
lead and zinc concentrate grades.

Additions of collector M-TL8 to the zinc conditioner
improved froth conditions slightly.
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Test No. PP10 - Continued

2.2.2. Reagent Additions

Type P;zid:ozfoﬁe?izgt Point of Addition
Na>COs - 3.75 - Ball Mill Feed
NaCN 0.160 Ball Mill Feed
ZnS04 ’ 0.98 Ball Mill Feed
R-241 0.03 Ball Mill Feed
Z-11 0.04 Rall Mill Feed
Z-11 0.03 Pb Conditioner
MIBC - 0.05% Pb Ro. Feed Pump
MIBC. 0.075 Pb Ro. 3rd Cell
NaCN 0.15 Pb Ro. Tailing
ZnS04 0.24 : - Pb Ro. Tailing
Z-11 0.03 Pb Scav. Feed
MIBC 0.023 Pb Scav. Feed
NaCN 0.31 Pb 1st Cl. Conditioner
Na>COs - 0.66 : Pb 1st Cl. Conditioner
ZnS0q4 0.5k Pb 1st Cl. Conditioner
MIBC : 0.036 . Pb 1st Cl. Feed Pump
R-242 0.02 Pb 1st Cl. Feed Pump
Z-11 0.02 Pb 1st Cl. 4th Cell
NaCN 0.10 Pb 2nd Cl. Feed
NaCN 0.05 Pb 3rd Cl. Feed
NaCN 0.05 Pb Lth Cl. Feed
Ca(OH) > 2.7h 7n Ro. Conditioner
CuS0q4 2,10 Zn Ro. Conditioner
M-TL48 0.075 Zn Ro. Conditioner
7-6 ' 0.18 Zn Ro. Feed Pump
DF-250 0.063 " Zn Ro. Feed Pump
A ) 0.03 7n Scav. Feed
7-200 0.018 7n Scav. Feed
DF-250 0.030 Zn Scav. Feed v
Z-6 0.022 Zn 1st Cl. Scavenger
Ca(OH) 2 0.70 7Zn lst Cl. Pump
Z-200 0.030 Zn 1st Cl. Pump
Z-6 0.03 ' 7n 1st Cl. Feed
DF-250 0.029 7Zn 1st Cl. Feed
Z-6 0.02 Zn 2nd Cl. Feed
Ca(OH)s - 0.4 ~ Zn 2nd Cl. Feed
DF-250 0.007 7Zn 3rd Cl. Feed
Ca(OH) > 0.26 Zn 3rd Cl. Feed
Ca(OH) > ' 0.16 , " Zn 4th Cl. Feed
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Test No. PP10 - Continued

2.3. Flowsheet

Flotation Feed

>
7

v

' . 7n Scav.
=3 { ) = ’
Pb Rougher Pb Scavenger \7F/ Zn Rougher Zn Scavenger Tailing
V
n)Zn 1si
<] Pb 1lst Cleaner , Zn 1lst Cleaner p Zn 1st Cl. Scav. | Cl.
ﬁg\\\\\ Scav.
‘ - _ - Tail.
/
Pb 2nd Cleaner Zn 2nd Cleaner ' Zn Comb.
\\\\\\\\ Tailing
o—
Pb 3rd Cleaner ’ Zn 3rd Cleaner
\
Pb Lth Cleaner Zn bth Cleaner

PbFCleaner Concentrate Zn Cleaner Concentrate



Test No. PP10 - Continued

2.4, Results:

2.4h.1. pH

Product

[

Cyvclone Overflow

Pb Rougher Feed

Pb Scavenger Tailing
Pb 1lst Cleaner Feed

Pb 2nd Cleaner Feed

Pb 3rd Cleaner Feed

Pb Uth Cleaner Feed

Zn Rougher Feed

Zn Scavenger Tailing
Zn lst Cleaner Feed

Zn 2nd Cleaner Feed

Zn 3rd Cleaner Feed

Zn Uth Cleaner Feed

. . . . . . . . . . .

.

OO O O\WOWWVWWO OO\
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2.4.2. Pulp Densities

Product Pulp Density gpl
Pb Rougher Feed 1202
Pb Scavenger Tailing 1172
Pb 1st Cleaner Feed 1192
Zn Rougher Feed 1105
Zn Scavenger Tailing 1098

7Zn 1lst Cleaner Feed 1103

2.4.3. Pulp Temperature -

Product C

Pb Rougher Feed ' 25
Zn Rougher Feed 24



Test No. PP10 - Continued

2.4.4. Chemical Analyses

- 259 -

Assays, %
Product

Pb Zn
Cyclone Overflow 5.93 g.82
Pb Rougher Feed 5.96 10.4
Pb Rougher Concentrate 21.7 4.0
Pb Rougher Tailing 1.95 9.35
Pb Scavenger Concentrate 6.14 13.1
Pb Scavenger Tailing 1.37 8.6T7
Pb 1st Cleaner Concentrate 2.13 24,2
Pb lst Cleaner Tailing 3.94 .12.0
Pb Cleaner Concentrate k.9 15.2
Zn Rougher Feed 1.56 7.23
Zn Rougher Concentrate 2.13 2h.2
Zn Rougher Tailing 1.22 2.19
7n Scavenger Concentrate 1.69 4.50
Zn Scavenger Tailing 0.98 1.22
Zn 1lst Cleaner Tailing 2.12 2.59
7Zn 1lst Cleaner Concentrate 2.07 26.4
Zn 1lst Cl. Scav. Concentrate 1.89 2.87
Zn 1st Cl. Scav. Tailing 2.39 1.83
7Zn Cleaner Concentrate 2.09 36.9




Test No. PP10 - Continued

- 2.4.5. Metallurgical Results

Two-Product Formula

- 260 -

Weight Assays, % % Distribution
Product ——
% Pb 7n Pb 7n
Pb Ro. Concentrate 20.15 21.7 1k.0 73.7 27.4
Pb Ro. Tailing 79.85 1.95 9.35 26.3 72.6
Cyclone Overflow (meas) 100.00 5.93 9.82 100.0 100.0
(cale.) - 5.93 10.3 - -

Pb Scav. Concentrate 9.71 6.14% 13.1 10.1 12.4

Pb Scav. Tailing 70.14 1.37 8.67 16.2 59.1 .
Pb Ro. Tailing (meas) 79.85 1.95 9.35 26.3 72.6
(Calc.) - 1.95 9.21 26.3 71.5
Zn Ro. Concentrate 20.65 2.13 24 .2 7.k 48.6
Zn Ro. Tailing 49.k49 1.22 2.19 10.2 10.5
Pb Scav. Tailing (meas) 70.14 1.37 8.67 16.2 59.1
(Cale.) - 1.49 8.67 17.6 59.1
7n Scav. Concentrate 1L4.63 1.69 4,50 h.,2 6.4
7n Scav. Tailing 34.86 0.98 1.22 5.8 b
Zn Ro. Tailing (meas) h9.kg 1.22 2.19 10.2 10.5
(Cale.) - 1.19 2.19 10.0 10.5
7n 1lst Cl. Conc. 18.7k 2.07' 26 .4 6.5 48.1
7Zn lst Cl. Tailing 1.91 2.12 2.59 0.7 0.5
Zn Ro. Concentrate (meas) 20.65 2.13 24 .2 7.k 48.6
(Cale.) - 2.07 24 .2 7.2 48.6
Zn 1st Cl. Scav. Conc. 1.4 1.89 2.86 0.h4 0.4
Zn 1st Cl. Scav. Tail. 0.50 2.39 1.83 0.2 0.1
Zn 1st Cl. Tailing (meas) 1.91 2.12 2.59 0.7 0.5
(Calc.) - 2.03 2.59 0.6 0.5

Three-Product Formula

Pb 4th Cl. Concentrate 10.45 .9 15.2 79.2 16.2
Zn 4th Cl. Concentrate 19.69 2.09 36.9 6.95 4.0
7Zn Comb. Tailing 69.62 1.18 1.38 13.9 9.8
Cyclone Overflow 100.00 5.93 9.82 lOQ.O 100.0
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Test No. PP10 - Continued

2.4.5. Metallurgical Results

Pb and Zn Distribution in Combined Tailings

Weight Assays, % % Distribution
Product : : ’

% Pb Zn : Pb Zn

1. + 200 Mesh 11.6 - 0.68 1.04 6.52 8.9
2. + 270 Mesh - 9.h 0.58 0.95 4. 51 6.6
3. + 32.2 um 144 0.52 0.80 6.19 8.5
L., + 25.0 um 10.6 0.k0 0.73 3.51 5.7
5. + 17.5 um 13.1 0.38 0.69 h.17 6.7
6. + 12.0 um 9.8 0.51 0.79 .13 5.7
7. + 9.3 um 5.7 0.77 1.02 3.63 4,31
8. - 9.3 um 25.4 - 3.21 2.84 67. 53.6
Head (Calc.) 100.0 1.21 1.35 100.0 100.0
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Test No. PP11

1. Grinding
1.1. Purpose: To repeat conditions of test PP1O.
1.2. Method: As for test PP10. The grinding circuit was operated for
a period at 7.75 hours at a feed rate of 693 pounds per
hour. ©Samples were taken every 30 minutes in the last 2
hours of operation.
1.2.1. Clagsification Eguipment
Hendy Mill; P-50 Dorr Cyclone:
1 1/2 inch diameter
5/8 vortex
1/2 inch apex
- Pb Regrind:
Sala Mill; Krebs Cyclone:
1 1/2 inch diameter
1/2 inch vortex
1/4 inch apex
1.3.Flowsheet: As for test PP1.
1.4. Results: - The grinding circuit was stable during the test run. Net

power consumption in the Hendy mill was 14.53 kilowatt-
hours per ton of % inch feed. The cyclone overflow assayed
87.0 % minus 200 mesh.



Test No. PPll - Continued

1.4. Results:

Feed:

Feed Rate:
Mill Speed:
Mill Load:

Operating Time:
Mill Feed:
Circulating Load:
Pulp Densities:

Average Power:

Net Power Consumption:

Work Index:

- 263 -

1.4.1. Ball Mill Report

Minus % inch ore at 1.6 percent moisture content.
693 dry pounds per hour

32 r.p.m., 80.5 percent of critical speed

3 inch balls 1000 pounds

1% inch balis 600 pounds

1 inch balls 400 pounds

Total 2000 pounds

Total T7.75 hours, test period 2.0 hours
Total 5371 pounds, test period 1386 pounds
Cyclone underflow 579.0 percent

_ gpl % Solids
Mill Discharge 2078 68
Cyclone Overflow 1384 36
Cyclone Underflow 2406 76

Gross T7.01 kilowatts
No ILoad 1.92 kilowatts
Net 5.09 kilowatts

14.53 kilowatt-hours per ton of % inch feed.
11.11



Test No. PFl1l ~ Continued

1.4. Results

Regrinding Mill:
Feed:

Feed Rate:

Mill Speed:

Mill Load:

Operating Time:

Pulp Densities:

Average Power:

Net Power Consumption:

- 26k -

1.4.2. Lead Regrinding Mill Report

Sals Mill

Lead Rougher Concentrate and Pb 2nd Cleaner Tailings

188 pounds per hour, 27.09 percent of the mill feed

31 r.p.m., 73 percent of critical speed

1 inch balls 500 pounds

Total 500 pounds

Total T.50 hours, test period 2.0 hours
gpl % Solids

Mill Discharge 2076 66

Cyclone Feed 1158 17.5

Cyclone Overflow 1113 13.0

Cyclone Underflow 2076 66

Gross 4.51 kilowatts

No Load 0.92 kilowatts

Net 3.59 kilowatts

10.26 kilowatt-hours per ton of feed



Test No. PP1l1l -~ Continued

1.4.3. Screen Analyses

Hendy Mill Feed

- 265 -

Mesh Size % Retained % Passing
(Tyler) - Individual Cumulative Cumulative
+ 3/8 6.1 6.1 93.9
3 19.2 25.3 Th. T
l 14.9 ho.2 59.8
6 11.0 51.2 48.8
8 7.7 58.9 41,1
10 6.2 65.1 34.9
14 k.9 70.0 30.0
20 3.7 73.7 26.3
28 2.9 76.6 23.4
35 2.5 79.1 20.9
48 2.7 81.8 18.2
65 2.6 8L.L4 15.6
100 2.1 86.5 13.5
150 2.1 88.6 11.4
200 2.3 90.9 9.1
- 200 9.1 100.0 -
Total 100.0 - -
Hendy Mill Discharge
+ 10 0.1 0.1 99.9
14 0.2 0.3 99.7
20 0.2 0.5 99.5
28 0.4 0.9 99.1
35 0.7 1.6 98.4
48 1.8 3.k 96.6
65 3.2 6.6 93.4
100 5.5 12.1 87.9
150 10.0 22.1 7.9
200 17.8 39.9 60.1
270 14.0 53.9 46.1
Nolo} 17.5 1.4 28.6
- L4oo .28.6 100.0 -
Total 100.0 - -

e o et e et 5
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1.4.3. Screen Analyses

Cyclone Underflow

- 266 -

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 0.1 0.1 99.9
1k 0.2 0.3 99.7
20 0.3 0.6 99.4
28 0.6 1.2 98.8
35 0.9 2.1 97.9
L8 2.1 4,2 95.8
65 3.8 8.0 92.0
100 6.1 1k4.1 85.9
150 1.2 25.3 .7
200 19.5 4k.8 55.2
270 1k.9 59.7 40.3
Loo 17.5 77.2 22.8
- 400 22.8 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.6 0.6 99.4
100 1.3 1.9 98.1
150 3.3 5.2 94.8
200 7.8 13.0 87.0
- 270 8.3 21.3 78.7
400 15.7 37.0 63.0
- koo 63.0 100.0 -
Total 100.0 - -




Test No. PP1l - Continued

1.4.3. Screen Analyses

Pb Rougher Concentrate

- 267 -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh 6.7 6.7 93.3
270 6.7 13.4 86.6
28.3 um 17.2 30.6 69.4
22.0 8.3 38.9 61.1
15.3 13.3 52.2 47.8
10.5 12.4 64.6 35.4
8.1 7.6 T2.2 27.8
- 8.1 27.8 100.0 -
Total 100.0 - -
Specific Gravity 4.48
Pb Regrind Discharge
+ 200 mesh 2.6 2.6 _97.h
270 6.6 9.2 90.8
28.1 um 26.5 35.7 64.3
21.8 17.0 52.7 47.3
15.2 21.1 73.8 26.2
10.4 9.0 82.8 17.2
8.1 3.6 86.4 13.6
- 8.4 13.6 100.0 -
Total 100.0 - -

Specific Gravity 4.62



Test No. PP1l -~ Continued

1.4.3. Screen Analysis

- 268 -

Pb Regrind Cyclone Underflow

Particle % Retained . % Passing
Size Individual Cumulative Cumulative
+ 200 mesh T.3 7.3 92.7
270 9.5 16.8 83.2
27.2 um 1k.0 30.8 69.2
21.1 28.5 59.3 40.7
1h.7 19.0 78.3 21.7
10.1 k.5 82.8 17.2
7.8 1.4 8Lh.2 15.8
- 7.8 15.8 100.0 =
Total 100.0 - -
Specific Gravity L4.77
Pb Regrind Cyclone Overflow
+ 270 mesh 0.4 0.4 99.6
28.2 um 6.3 6.7 93.3
21.9 4.6 11.3 88.7
15.3 115.2 26.5 75.5
10.5 18.3 L .8 55.2
8.1 11.6 56.4 43.6
- 8. 43.6 100.0 -
Total 100.0 - -
Specific Gravity L.k9
Pb 4th Cleaner Concentrate
+ 270 mesh 0.6 0.6 99.4
26.0 um 11.1 11.7 88.3
20.2 8.9 20.6 79.4
14,1 18.9 39.5 60.5
9.7 19.0 58.5 41.5
7.5 10.9 69.4 30.6
- T.5 30.6 100.0 -
Total 100.0 - -

Specific Gravity 5.15



Test No. PP1l - Continued

1.4.3. Screen Analyses

Zn Rougher Concentrate

- 269 -

100.0

Particle % Retained | % Passing
'~ Size Individual Cumulative - Cumulative
+ 200 mesh 21.0 21.0 T79.0
270 10.0 31.0 69.0
30.5 um 14.0 45.0 55.0
23.7 7.6 52.6 L.k
16.5 9.8 62.4 37.6
11.3 7.8 T0.2 29.8
8.8 .6 T74.8 25.2
- 8.8 25.2 100.0 -
Total 100.0 - -
Specific Gravity 4.03
Zn Combined Tailing
+ 200 mesh 12.2 12.2 87.8
270 , 12.7 2k.9 75.1
33.0 um 9.0 33.9 66.1
25.6 9.1 43.0 57.0
17.9 13.2 56.1 43.8
12.3 10.2 66.3 33.6
9.5 5.8 T2.1 27.8
- 9.5 27.8 100.0 -
Total - -

Specific Gravity 3.54

i i it e kAt
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Test No. PP1l - Continued

2. Flotation

2.1. Purpose:

2.2. Method:

2.3. Flowsheet:

2.4, Results:

1) To repeat conditions of test PP10, but slightly regrind
the Pb concentrate. _

2) To investigate the effect of zinc rougher feed conditioning
with collector.

The following changes in the circuit were made:

1) The lead rougher concentrate was reground in the Sala Mill.

2) The zinc rougher feed was conditioned in the 20-gallon
conditioner with collector M-T48. =

2.2.1. Flotation Equipment

As for test PP8, except that a 20-gallon zinc conditioner
was added to the zinc rougher circuit. :

2.2.2. Flotation Reagents:

See following page.
As for test PP9.

Changes in the lead and zinc circuits improved Pb and zinc
flotation. However, the lead concentrate grade was low and
contained a large amount of zinc.



Test No. PP1l - Continued

2.2.2. Reagent Additions

Pounds of Reagent

Type per Ton of Feed Point of Addition
Na>C0s3 3.52 Ball Mill Feed
NaCN 0.18 Ball Mill Feed
7ZnS04 0.90 Ball Mill Feed
R-241 0.03 Ball Mill Feed
Z-11 0.03 Cyclone Feed Pump
Z-11 0.03 Pb Ro. Conditioner
MIBC 0.054 Pb Ro. Feed Pump
MIBC 0.075 Pb Ro. 3rd Cell
NaCN 0.14 Pb Ro. Tailing
7ZnS0y 0.24 Pb Ro. Tailing
7-11 0.0L Pb Scav. Feed
MIBC 0.023 Pb Scav. Feed
NaCN 0.30 Pb Regrind Mill
Na>CO5 0.60 Pb Regrind Mill
ZnS0y 0.50 Pb Regrind Mill
R-242 0.02 Cyclone Feed Pump
MIBC 0.037 Pb 1st Cl. Feed Pump
Z-11 0.02 Pb 1st Cl. bth Cell
NaCN 0.10 Pb 2nd Cl. Feed
NaCN 0.05 Pb 3rd Cl. Feed
NaCN 0.10 Pb 4th Cl. Feed
Ca(OH) 2 3.00 7n Ro. Conditioner
CuSO0q4 2.10 Zn Ro. Conditioner
M-TL48 0.075 Zn Ro. Conditioner
7-6 0.180 7Zn Ro. Feed Pump
DF-250 0.063 7Zn Ro. Feed Pump
7-6 0.03 7Zn Scav. Feed
7-200 0.016 Zn Scav. Feed
DF-250 0.03 Zn Scav. Feed -
Z-6 0.02 7Zn lst Cl. Scavenger
Ca(OH)2 0.40 Zn 1st Cl. Feed Pump
Z-200 0.03 Zn 1lst Cl. Feed Pump
7-6 0.03 Zn 1lst Cl. Feed
DF-250 0.030 Zn 1st Cl. Feed
Ca(OH)2 0.26 Zn 2nd Cl. Feed
Z-6 0.02 Zn 2nd Cl. Feed
Ca(OH)2 0.16 Zn 3rd Cl. Feed
DF-250 0.006 Zn 3rd Cl. Feed
Ca(OH)2 0.20 Zn L4th Cl. Feed

P VU
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2.4, Results:

2.4.1. pH

Product

Cyclone Overflow

Pb
Pb
Pb
Pb
Pb
Pb
Pb
7n
Zn
Zn
Zn
Zn
Zn

2.4.2, Pulp Densities

Rougher Feed
Scavenger Tailing

Regrinding Mill Discharge

1st Cleaner Feed
2nd Cleaner Feed
3rd Cleaner Feed
4th Cleaner Feed
Rougher Feed

Scavenger Tailing
1lst Cleaner Feed
2nd Cleaner Feed
3rd Cleaner Feed
4th Cleaner Feed

Pb
Pb
Pb
n
Zn
Zn

2.4.3. Pulp Temperature

Product

Rougher Feed
Scavenger Tailing
1lst Cleaner Feed
Rougher Feed
Scavenger Tailing

1st Cleaner Feed

12
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Pulp Density gpl

Pb

Pb Regrinding Mill Discharge

Zn

Product
Rougher Feed -

Rougher Feed

1235
1200
1113
1138
1133
1130
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2.4.4. Chemical Analyses

- 273 -

Assays, %
Product
Pb Zn
Cyclone Overflow 5.92 0]
Pb Rougher Feed 5.45 1
Pb Rougher Concentrate 17.6 1
Pb Rougher Tailing 1.58 8
Pb Scavenger Concentrate 5.26 1
Pb Scavenger Tailing . 1.25 2
Pb 1st Cleaner Concentrate 27.7 1
Pb lst Cleaner Tailing 2.86 1
Pb Regrinding Cyclone Overflow 16.3 1
Pb Regrinding Cyclone Underflow 12.0 1
Pb Regrinding Mill Discharge 11.7 12.
Pb Cleaner Concentrate 42,2 1
Zn Rougher Feed 39 9

Zn
Zn
n
n
7n
Zn
Zn
Zn
Zn
Zn

Rougher Concentrate

Rougher Tailing

Scavenger Concentrate
Scavenger Tailing

1st Cleaner Tailing

1st Cleaner Concentrate

lst Cleaner Scav. Concentrate
lst Cleaner Scav. Tailings
Combined Tailing

Cleaner Concentrate
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2.4.5. Metallurgical Results

Two-Product Formula

3 e e e b s BN 0

' Weight Assays, % % Distribution
Product - .
% Pb 7n Pb Zn
Pb Ro. Concentrate 27.09 17.6 1k, 80.5 ©35.1
Pb Ro. Tailing 72.91 1.58 9.68 19.5 6L4.9
Cyclone Overflow (meas) 100.0 5.92 9.90 100.0 100.0
(Calce.) - 5.92 10.9 - -
Pb Scav. Concentrate 6.00 5.26 1k.1 5.33 7.78
Pb Scav. Tailing 66.91 1.25 9.32 1h.1 57.3
Pb Ro. Tailing (meas) 72.91 1.58 9.68 19.5 64.9
(cale.) - 1.58 9.71 19.5 65.1
~ Zn Ro. Concentrate | 20.56 1.93 26.0 6.70 kg.1
Zn Ro. Tailing - h6.35 1.25 1.92 9.79 8.18
Pb Scav. Tailing (meas) 66.91 1.25 9.32 1kh.1 57.3
‘ (Calc.) - 1.46 9.32 16.5 57.3
Zn Scav. Concentrate 2.59 5.26 1k.1 2.30 3.36
Zn Scav. Tailing 43.76 1.0k 1.20° 7.69 4.83
Zn Ro. Tailing (meas) 46.35 1.25 1.92 9.79 8.18
(Calc.) - 1.28 1.92 9.98 8.18
Pb 1st Cl. Concentrate 16.08 27.7 15.6 75.2 23.1
Pb 1st Cl. Tailing 11.01 2.86 13.7 5.32 13.9
Pb Ro. Concentrate (meas) 27.09 17.6 hi.1 80.5 35.1
(cale.) ;- 17.6 14.8 80.5 36.9
Three-Product Formula
Pb 4th Cl. Concentrate 11.4% ho,2 16.0 81.6 18.5
'Zn 4th Cl. Concentrate 16.89 1.92 k2.6 5.544 72.7
Zn Combined Tailing 71.67 1.07 1.22 13.0 8.83
Cyclone Overflow 100.0 5.92 9.90 |1100.0 100.0
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Test No. PP11l - Continued

2.4.5. Metallurgical Results

Zn Combined Tailing

Distritution of Pb and Zn in the Size Fractions

Weight Assays, % % Distribution
Product

% Pb Zn Pb Zn

1. + 200 Mesh 12.2 0.65 1.09 6.75 - 10.2
2. + 270 Mesh 12.7 0.52 0.90 5.62 8.76
3. + 33.0 um 9.0 0.45 0.78 3.L45 5.38
k., + 25.6 um 9.1 0.k0 0.78 3.10 -~ 5.4k
5. + 17.9 um 13.2 N 0.38 0.7k .27 7.49
6. + 12.3 um 10.2 0.47 0.79 L.08 6.18
7. + 9.5 um 5.8 0.65 0.98 3.21 4.35
8. - 9.5 um - 27.8 2.94 2.45 69.5 52.2

Head (Calc.) 10C.0 1.18 1.30 100.0 100.0
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Test No. PP12

1. Grinding

1.1. Purpose: To repeat conditions of test PPll.

1.2. Method: As for testPPli. The grinding circuit was operated for a
period cf 7.75 hours at a feed rate of 684 pounds per hour.
The samples were taken every 30 minutes in the last 2 hours

of operation.

1.2.1. Classification Equipment

Hendy Mill;  P-50 Dorr Cyclone:

1 1/2 inch diameter
5/8 inch vortex
../2 inch apex

Pb Regrind
Sala Mill: 1 1/2 inch Krebs Cyclone:

1 1/2 inch diameter
1/2 inch vortex
1/4 inch apex

1.3. Flowsheet: As for test PP1l.

1.k. Results: . The grinding circuit was statle throughout the test run. Net
power consumption in the Hendy mill was 15.5 kilowatt-hours
per ton of % inch feed. The cyclone overflow assayed 88.1 %
minus 200 mesh.
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Test No. PP12 - Continued

1.4, Results:

| Feed:

Feed Rate:

Mill Speed:
Mill Load:

Operating Time:
Mill Feed:
Circulating Load:
Pulp Densities:

Average Power:

Net Power Consumption:
Work Index:

1.4.1. Ball Mill Report

Minus % inch ore at 1.6 percent moisture content
684 dry pounds per hour
32 r.p.m., 80.5 percent of critcal speed

3 inch balls 1000 pounds
1% inch balls 600 pounds
1 inch balls , 400 pounds
Total 2000 pounds

Total 7.75 hours, test period 2.0 hours
Total 5301 pounds, test period 1368 pounds
Cyclone underflow 582 percent

gpl % Solids
Mill Discharge 2082 68
Cyclone Overflow 1382 36
Cyclone Underflow 2396 76
Gross _ T.01 kilowatts
No Load 1.92 kilowatts
Net 5.09 kilowatts

15.54 kilowatt-~hours per ton of % inch feed.
11.46

POV P
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Test No. PP12 - Continued

1.4. Results:

Regrinding Mill:
Feed:

Feed Rate:

- Mill Speed:

Mill Load:

Operating Time:

Pulp Densities:

Average Power:

Net Power Consumption:

1.4.2. Lead Regrinding Mill Report

Sala Mill

Lead Rougher Concentrate and Lead 2nd Cleaner Tailings

96.9'pounds per hour, 14.17 percent of the mill feed

31 r.p.m., 73 percent of critical speed

1l inch balls

Total

Total 7.75 hours, test period 2.0 hours

Mill Discharge
Cyclone Feed
Cyclone Overflow
Cylcone Underflow
Gross

No Load

Net

720 pounds

T20 pounds

gpl % Solids
1960 62
1173 20
1087 ' 10.5
1960 62

5.11 kilowatts
0.92 kilowatts
4.19 kilowatts

11.97 kilowatt-hours per ton of feed.

PPN
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1.4.3. Screen Analyses

Hendy Mill Feed

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 3/8 3.5 3.5 96.5
3 12.1 15.6 8h. 4
L 12.5 28.1 71.9
6 12.1 ko.2 59.8
8 10.8 51.0 49.0
10 8.4 59.4 40.6
1k 6.7 66.1 33.9
20 h.7 70.8 29.2
28 3.7 - Th.5 25.5
35 3.0 77.5 22.5
48 3.0 80.5 19.5
65 2.9 83.4 16.6
100 2.4 - 85.8 14.2
150 2.3 88.1 11.9
200 2.k 90.5 9.5
- 200 9.5 100.0 -
Total 100.0 - -
Cyclone Underflow
+ 10 0.1 0.1 99.9
1k 0.2 0.3 99.7
20 0.3 0.6 99.4
28 0.5 1.1 98.9
35 0.8 1.9 98.1
48 1.9 3.8 9L .3
65 3.7 7.5 92.5
100 6.2 13.7 86.3
150 11.3 25.0 75.0
200 - 19.9 Ly .9 55.1
270 15.2 . 60.1 39.9
Loo 18.1 78.2 21.8
- Loo 21.8 100.0 -

Total

=
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1.4.3. Screen Analyses

Hendy Mill Discharge

- 280 -

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 0.1 0.1 99.9
1k 0.1 0.2 99.8
20 0.2 0.4 99.6
28 0.k 0.8 99.2
35 0.7 1.5 98.5
48 1.6 3.1 96.9
65 3.1 6.2 93.8
. 100 5.4 11.6 88.4
150 10.0 21.6 78.4
200 17.9 39.5 60.5
270 1h.2 53.7 46.3
400 18.0 T1.7 28.3
- L4oo 28.3 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.5 0.5 99.5
100 1.1 1.6 98.4
150 2.9 4.5 95.5
200 T.h 11.9 88.1
270 8.1 20.0 80.0
400 15.1 35.1 64.9
- 400 6L4.9 100.0 -
Total 100.0 - -

b s i b2 s



Test No. PP12 - Continued

1.4.3. Screen Analyses

Pb Rougher Concentrate

- 281 -

Particle % Retained % Passing
Size - Individual Cumulative Cunmulative
+ 200 mesh 6.1 6.1 93.9
270 8.0 4.1 85.9
©27.1 um 21.2 35.3 6.7
21.0 9.2 kY 5 55.5
1.7 13.L4 57.9 ho.1
10.1 11.5 69.4 30.6
7.8 7.2 76.6 23.4
- 7.8 23.h 100.0 -
Total 100.0 - -
Specific Gravity 4.81
Pb Regrind Cyclone Underflow.
+ 200 mesh 5.2 5.2 94.8
270 T.4 12.6 87.4
26.8 um 29.8 Lh2.4 57.6
20.8 17.3 59.7 40.3
1k.s5 23.0 82.7 17.3
10.0 9.2 91.9 8.1
T.7 2.k 9k4.3 5.7
- T.7 5.7 100.0 -
 Total 100.0 - -
Specific Gravity 4.87
Pb Regrind Diséharge
+ 200 mesh 0.6 0.6 99.4
270 2.1 2.7 97.3
26.8 um 8.1 10.8 89.2
20.8 15.5 26.3 3.7
14.5 24 h 50.7 49.3
10.0 13.0 63.7 36.3
7.7 5.2 68.9 31.1
- T.7 31.1 100.0 -
Total 100.0 - -

Specific Gravity L4.8L4



Test No. PPl2 - Continued

1.4.3. Screen Analysis

Pb Regrind Cyclone Overflow
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Particle % Retained - : % Passing
Size Individual Cumulative vCumulative
+ 270 mesh 0.2 0.2 99.8
27.2 um 2.2 2.4 97.6
21.1 3.4 5.8 9.2
ib.7 11.8 17.6 82.4
10.1 19.0 36.6 63.4
7.8 13.5 50.1 k9.9
- 7.8 9.9 100.0 -
Total 1100.0 - -
Specific Gravity L4.68
Pb Lth Cleaner Concentrate
+ 25.6 um 16.0 16.0 84.0
19.8 5.3 21.3 8.7
13.8 17.1 38.4 61.6
9.5 23.0 61.h4 38.6
7.4 13.8 75.2 24.8
-  T.h4 24.8 100.0 -
Total 100.0 - -
Specific Gravity 5.33
Zn Rougher Concentrate
+ 200 mesh 22.6 22.6 T7.4
270 10.0 32.6 6T7.4
30.5 um 14.8 L.k 52.6
23.7 7.2 sh.6 5.4
16.5 9.0 63.6 36.4
11.3 7.5 71.1 28.9
8.8 4.6 5.7 24 .3
- 8.8 2L .3 100.0 -
Total 100.0 ~ -

Specific Gravity 4.00



Test No. PP12 - Continued

1.4.3. Screen Analyses

Zn Combined Tailings
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Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh 12.0 12.0 88.0
270 9.0 21.0 79.0
32.2 um 13.6 34.6 65 .4
2h.9 9.7 Ly .3 55.7
17.4 12.4 56.7 43.3
12.0 9.8 66.5 33.5
9.2 5.6 72.1 27.9
- 9.2 2T7.9 100.0 -
Total 100.0 - -

Specific Gravity 3.64

1.4.4. Specific Gravity

Sample

Specific Gravity

Cycione Overflow

3.84

O



Test No. PP12 - Continued
2. Flotation

2.1. Purpose:

2.2. Method:

2.3. Flowsheet:

2.4, Results:
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1) To study the effect of finer regrinding of lead rougher
concentrate on lead and zinc flotation.

2) To study the effect of zinc rougher conditioning with
collectors Z-6 and M-T48.

Similar to test PP11l, except that the steel ball load of
the Sala mill was increased by 200 1lb, and collector Z-6
was removed from the zinc rougher feed pump and added to
the zinc 2nd conditioner.

2.2.1. Flotation Equipment

As for test PPll.

2.2.2. Flotation Reagents

See following page.
As for test PP8.

A higher grade lead concentrate than in previous tests was
obtained. Higher dilution of pulp in the lead lst cleaner
resulted in poor froth conditions.

The large amount of middlings in the zinc circuit produced
a high recirculation lcad in the zinc 1st and 2nd cleaners,
resulting in poor cleaning conditions and high losses of
zinc in the final tailing.
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Test No. PPi2 - Continued

2.2.2. Reagent Additions

Type P;Z§d;hgitR;§§ent Point of Addition
Na>COa3 ' . 3.60 Ball Mill Feed
NaCN : 0.24 Ball Mill Feed
ZnS0qy 0.90 Ball Mill Feed
R-2k1 0.04 : Ball Mill Feed
Z-11 © 0.03 Cyclone Feed Pump
Z-11 ‘ 0.03 Pb Ro. Conditioner
MIBC _ 0.053 Pb Ro. Feed Pump
MIBC 0.075 ' Pb Ro. 3rd Cell
NaCN 0.15 " Pb Ro. Tailing
7ZnS0y 0.46 Pb Ro. Tailing
Z-11 0.03 ' Pb Scav. Feed
MIBC 0.023 . Pb Scav. Feed
NaCN 0.31 Pb Regrind Mill
Na>COs3 0.60 Pb Regrind Mill
ZnS0q4 0.52 Pb Regrind Mill
R-242 0.02 Pb Cyclone Feed Pum
MIBC 0.053 Pb 1st Cl. Feed Pump
Z~-11 0.02 Pb 1st Ci. bth Cell
NaCN 0.10 Pb 2nd Cl. Feed
NaCN 0.06 Pb 3rd Cl. Feed
NaCN 0.06 Pb 4th Cl. Feed
Ca(OH) > 3.00 7Zn Ro. Conditioner
CuSO0y 2.10 7Zn Ro. Conditioner
M-T48 0.075 7Zn Ro. Conditioner
Z-6 0.18 Zn Ro. Feed Pump
DF-250 0.065 Zn Ro. Feed Pump
7-6 0.03 Zn Scav. Feed
7~-200 0.018 Zn Scav. Feed
DF-250 0.030 7Zn Scav. Feed
Ca(OH) > 0.36 7Zn lst .Cleaner Feed Pump

. Z-200 0.03 Zn 1lst Cleaner Feed Pump

7-6 0.03 7n 1st Cleaner Feed
DF-250 0.030 Zn 1st Cleaner Feed
7-6 . 0.02 Zn 1st Cl. Scavenger
Ca(OH) > 0.32 7Zn 2nd Cleaner Feed
Z-6 0.02 Zn 2nd Cleaner Feed
Ca(OH) 2 0.28 Zn 3rd Cleaner Feed
DF-250 0.006 7n 3rd Cleaner Feed
Ca(OH) 0.18 Zn hkth Cleaner Feed




Test No. PP12 - Continued

2.4, Results:

- 286 -

2.4.1. pH

Product

Cyclone Overflow

Pb. Rougher Feed

Pb Scavenger Tailing

Pb Regrinding Mill Discharge
Pb 1st Cleaner Feed

Pb 2nd Cleaner Feed

Pb 3rd Cleaner Feed

Pb 4th Cleaner Feed

Zn Rougher Feed

' 7Zn Scavenger Tailing

Zn 1lst Cleaner Feed
Zn 2nd Cleaner Feed
Zn 3rd Cleaner Feed
7Zn 4th Cleaner Feed

2.4.2. Pulp Densities

Product

Pb Rougher Feed

Pb Scavenger Tailing
Pb 1st Cleaner Feed

Zn Rougher Feed

Zn Scavenger Tailing
Zn lst Cleaner Feed

2.4.3. Pulp Temperature

Product

Pb Rougher Feed
Pb Regrinding Mill Discharge
Zn Rougher Feed

[

.

’-—l

HHOOWOWW\O\WWO PO
OO X®OWAROMNMNVMNOKHI®POH

T

Pulp Density gpl

1173
1132
1087
1112
1123
1140

23
26
23



Test No. PPl12 - Continued

2.h.‘Results:

2.4.4. Chemical Analyses
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Assays, %
Product

Pb Zn’

Cyclone Overflow 5.99 10.3
Pb Rougher Feed 6.04 11.2
Pb Rougher Concentrate 27.0 14.6
Pb Rougher Tailing 2.52 10.8
- Pb Scavenger Concentrate 6.59 14h.6
Pb Scavenger Tailing 1.61 9.95
"Pb 1st Cleaner Concentrate 33.4 - 15.2
Pb 1lst Cleaner Tailing 7.65 15.6
Regrind Cyclone Overflow 2h.1 15.5
Regrind Cyclone Underflow 22.3 13.9
Regrind Discharge 21.9 - 13.9
Pb Cleaner Concentrate 47.9 13.7
Zn Rougher Feed 1.80 8.87
Zn Rougher Concentrate 2.63 25.9
7Zn Rougher Tailing - 1.53 2.69
7Zn Scavenger Concentrate 2.76 6.96
Zn Scavenger Tailing 1.30 1.58
Zn 1lst Cleaner Tailing 2.77 4,32
7n 1lst Cleaner Concentrate 2.h1 18.8
7Zn lst Cleaner Scavenger Conc. 2.37 k.95
7n 1lst Cleaner Scavenger Tail. 3.80 2.82
Zn Combined Tailing 1.37 1.58
7Zn Cleaner Concentrate 2.34 38.2
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Test No. PP12 - Continued

-

2.4.5. Metallurgical Results

Two-Product Formula

Weight Assays, % % Distribution
Product
% Pb Zn Pb : Zn
Pb Ro. Concentrate 14.17 27.0 14.6 63;9 18.2
Pb Ro. Tailing 85.83 2.52 10.8 36.1 . 81.8
Cyclone Overflow (meas) 100.0 5.99 10.3 100.0 100.0
(Calc.) - 5.99 11.3 - -
Pb Scav. Concentrate 15.68 6.59 14%.6 17.3 20.2
Pb Scav. Tailing ‘ 70.15 1.61 " 9.95 18.9 61.6
'Pb Ro. Tailing (meas) 85.83 2.52 10.8 36.1 81.8
: "~ (Cale.) - 2.52 10.8 36.1 81.8
7n Ro. Concentrate 21.9k 2.63 25.9 9.63 50.1
Zn Ro. Tailing 48.21 1.53 2.69 12.3 11.4
Pb .Scav. Tailing (meas) - 70.15 1.61 9.95 18.9 61.6
(Calc.) - 1.87 9.95 22.0 61.6
Zn Scav. Concentrate ' 9.95 2.76 6.96 4.59 6.11
Zn Scav. Tailing 38.26 1.30 1.58 8.31 5.33
Zn Ro. Tailing (meas) 48.21 1.53 2.69 12.3 11.k4
(Cale.) . - 1.60 2.69 12.9 11.4
Pb 1st Cl. Conc. 10.65 33.h 15.2 59.4 14.3
Pb 1st Cl. Tail. : 3.52 7.65 15.6 4.50 4,84
Pb Ro. Conc. (meas) 14,17 27.0 1k.6 63.9 18.2
(cale.) - 27.0 15.3 63.9 19.1
Three-Product Formula
Pb Uth Cl. Conc. 9.32 47.9 13.7 Th.5 12.k
Zn 4th Cl. Conec. 20.61 2.34 38.2 8.10 76.4
Zn Comb. Tailing 70.07 1.49 1.6k 17.4 11.2
Cyclne Overflow 100.0 5.99 10.3 100.0 100.0




Test No.

2.4.5. Metallurgical Results

PP12 — Continued
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7Zn Combined Tailings - Distribution of Pb and Zn in the Size Fractions

Weight

Assays, % % Distribution
Product
' % Pb 7n Pb 7Zn
Zn Comb. Tail. + 200 Mesh 12.0 0.71 1.36)l 5.59 9.80
Zn Comb. Tail. + 270 Mesh 9.0 0.51 1.0kl 3.01 5.62
Zn Comb. Tail. + 32.2 um 13.6 0.58 0.91¢f 5.18 7.4i
7Zn Comb. Tail. + 24.9 um 9.7 0.50 0.90f| 3.18 5.2k
Zn Comb. Tail. + 17.4 um 12.4 0.50 0.83)| Lk.o7 6.18
Zn Comb. Tail. + 12.0 um Q.8 0.63 0.92] L4.05 5.42
Zn Comb. Tail. + 9.2 um 5.6 0.87 1.144 3.19 3.83
Zn Comb. Tail. - 9.2 um 27.9 3.92 3.37( 71.8 56.5
Head (Calculated) 100.0 1.52 1.67 poo.o 100.0




Test No. PP13

1. Grinding
1.1. Purpose:

1.2. Method:

S

1.3. Flowsheet:

1.4. Results:
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To repeat conditions of test PPl2.

As for tests PPl - 12. The grinding circuit was operated
for ‘a period of T.75 hours at a feed rate of 692 pounds per
hour. The samples were taken every 30 minutes in the last
2hours of operation.

1.2.1. Classification Equipment

Hendy Mill: P-50 Dorr Cyclone
: 1 1/2 inch diameter

5/8 inch vortex

1/2 inch apex

Pb- Regrind

Sala Mill; 1 inch Krebs Cyclone: 1 inch diameter
1/4 inch vortex
1/8 inch apex

As for test PP1.

The grinding circuit was stable during the test run. Net
power consumption in the Hendy mill was 14.9 kxilowatt-hours
per ton of % inch feed. The cyclone overflow assayed

87.% % minus 200 mesh.



Test No. PP13 -~ Continued

1.h. Results:

Feed:

Feed Rate:
Mill Speed:
Mill Load:

Operating Time:
Mill Feed:
Circulating Load:
Pulp Densities:

Average Power:

" Net Power Consumption:

Work index:

- 291 -

1.4.1. Ball Mill Report

Minus % inch ore at 1.5 percent moisture content.
692 dry pounds per hour
32 r.p.m., 80.5 percent of critical speed

3 inch balls 1000 pounds
1 % inch balls - 600 pounds
1 inch balls 400 pounds
Total 2000 pounds

Total T7.75 hours, test period 2.0 hours
Total 5363 pounds, test period 1384 pounds
Cyclone Underflow 552 percent

gpl % Solids
Mill Discharge 2076 ' 68
Cyclone Overflow 1380 36
Cyclone Underflow 2402 76
Gross T.13 kilowatts
No Load 1.92 kilowatts
Net 5.21 kilowatts

14 .89 kilowatt-hours per ton of % inch feed.
11.43



Test No. PP13 - Continued

1.4, Results:

Regrinding Mill:
Feed:

Feed Rate:

Mill Speed:

Mill Load:

Operating Time:

Pulp Densities:

Average Power:

Net Power Consumption:

- 292 -

1.4.2, Lead Regrinding Mill Report

Sala Mill

Lead Rougher Concentrate and lead 2nd cleaner tailings.
148 pounds per hour, 21.4 percent of the mill feed

31 r.p.m., 73 percent of critcal speed |

1 inch balls 720 pounds

Total 720 pounds

Total T.75 hours, test period 2.0 hours
gpl % Solids

Mill Discharge 2456 Th

Cyclone Feed 1232 2k

Cyclone Overflow 1103 ' 12

Cyclone Underflow 2456 e

Gross 5.58 kilowatts

No Load _ 0.92 kilowatts

ret 4 .66 kilowatts

13.3 kilowatt-hours per ton of feed.



Test No. PP13 -~ Continued

1.4.3. Screen Analysés

Hendy Mill Feed

- 293 ~

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 3/8 3.8 3.8 96.2
3 13.h4 17.2 82.8
I '13.0 30.2 69.8
6 10.4 L4o.6 59.4
8 9.0 49.6 50.4
10 7.0 56.6 434
14 6.0 62.6 37.4
20 4.5 67.1 32.9
28 3.7 70.8 29.2
35 3.1 73.9 26.1
48 3.k 77.3 22.7
65 3.2 80.5 19.5
100 2.7 83.2 16.8
150 2.7 85.9 1k.1
200 2.8 88.7 11.3
- 200 11.3 100.0 -
Total 100.0 - -
Hendy Mill -Discharge
+ 1k 0.1 0.1 99.9
20 0.2 0.3 99.7
28 0.4 0.7 -99.3
35 0.6 1.3 98.7
48 1.5 2.8 97.2
65 3.0 5.8 94,2
100 5.3 11.1 88.9
150 9.9 21.0 79.0
200 18.2 39.2 60.8
270 14.6 53.8 46.2
k0o 17.5 71.3 28.7
- Loo 28.7 100.0 -
Total 100.0 - -




Test No. PP13 -~ Continued

1.4.3. Screen Analyses

Cyclone Underflow

29k -

Mesh Size. % Retained % Passing
(Tyler) - Individual © Cumulative Cumulative
+ 10 0.1 0.1 99.9
14 0.1 0.2 99.8
20 0.3 0.5 99.5
28 0.5 1.0 99.0
35 0.8 1.9 98.2
48 2.0 3.8 96.2
65 3.7 7.5 92.5
100 6.1 13.6 86.4
150 11.2 24.8 75.2
200 19.4 Ly, 2 55.8
270 15.1 59.3 40.7
Loo 18.4 T7.7 22.3
- 400 22.3 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.5 0.5 99.5
100 1.2 1.7 98.3
150 3.1 4.8 95.2
200 7.8 12.6 87.4
270 8.6 21.2 78.8
400 15.5 36.7 - 63.3
- 400 63.3 100.0 -
Total 100.0 - -




Test No. PP13 -~ Continued

1.4.3. Screen Analyses

Pb Rougher Concentrate

- 295 -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh 6.8 6.8 93.2
270 7.0 13.8 86.2
27.7 um 19.0 32.8 67.2
21.4 8.2 41.0 59.0
15.0 12.2 53.2 46.8
10.3 11.3 64.5 35.5
8.1 7.4 71.9 28.1
- 8.1 28.1 100.0 -
Total 100.0 - -
Specific Gravity 4,71
Pb Regrind Discharge
+ 200 mesh 0.6 0.6 99.4
270 2.0 2.6 97.k4
26.8 um 16.8 19.4 80.6
20.8 1k.0 33.h4 66.6
1k.5 26.9 60.3 39.7
10.0 15.9 76.2 23.8
T.7 5.4 81.6 18.4
- T.7 18.4 100.0 -
Total 100. - -

| ©

Specific Gravity L4.87

Pb Regrind Cyclone Underflow

+ 200 mesh .2 .2 95.8
270 5.6 9.8 90.2
25.2 um 24.0 33.8 66.2
19.5 16.6 50.4 49,6
13.6 28.4 78.8 21.2
9.4 12.8 91.6 8.4

7.2 2.5 94,1 5.9

- 7.2 5.9 100.0 -
Total 100.0 - -

Specific Gravity 5.46




Test No. PP13 - Continued

1.4.3. Screen Analyses

Pb Regrind Cyclone Overflow
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Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 15,3 um 2.4 2.5 97.6
10.5 16.6 19.0 81.0
8.1 15.9 3k4.9 65.1
- 8.1 65.1 100.0 -
Total 100.0 - -
Specific Gravity 4.50
Pb Lth Cleaner Concentrate
+ 20.2 um 4.0 4.0 96.0
1k.1 5.2 9.2 90.8
9.7 20.4 29.6 70.4
7.5 17.4 47.0 53.0
- 7.5 53.0 100.0 -
Total 100.0 - -
Specific Gravity 5.22
Zn Rougher Concentrate
+ 200 mesh 24.8 24 .8 75.2
270 12.9 37.7T 62.3
30.5 um 6.8 ky,5 55.5
" 23.7 26.2 T0.7 29.3
16.5 6.1 76.8 23.2
11.3 L.2 81.0 -19.0
8.8 2.5 83.5 16.5
- 8.8 16.5 100.0 -
Total 100.0 - -

Specific Gravity 4.06




Test No. PP13 - Continued

1.4.3. Screen Analyses

Zn Combined Taiiing

- 297 -

Particle _ % Retained % Passing
Size Individual Cumulative Cumulative .
+ 200 mesh 12.5 12.5 87.5
270 9.9 22.4 T77.6
32.6 um 1k.5 36.9 63.1
25.3 10.1 7.0 53.0
17.6 13.0 60.0 40.0
12.1 10.0 70.0 30.0
9.4 5.7 T5.7. 24.3
- 9.4 24.3 100.0 -
Total 100.0 - -

Specific Gravity 3.67

1.4.5. Specific Gravity

Sample -

Specific Gravity

Cyclone Overflow

3.85

e e e s et e T
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Test No. PP13 - Continued

2. Flotation

2.1. Purpose:

2.2. Method:

2.4, Results:

‘1) To study the effect of a finer lead concentrate regrind

than in test PPl2.

2) To study the effect of higher pH in the zinc 3rd and bth
cleaners.

The fineness of the lead rougher concentrate was increased-
by adjusting the cyclone in the regrinding circuit. The pH
in the zinc 3rd and 4th cleaner stages were increased from
pH 10.5 to 11.9. ’

‘2.2.1. Flotation Equipment

As for test PPl1.

2.2.2. Flotation Reagents

See following page.

The circuit was not stable during the test period. The
paddle drive of the lead cleaner cells broke (Pb 2nd cleaner)
and pyrite and middlings were building up in the zinc clean-

"ing circuit.

In the Pb Lth cleaner concentrate considerable amount of
coarse pyrite was observed.



- 299 -

Test No. PP13 - Continued

2.2.2. Reagent Additions: .

Pounds of Reagent . s s

Type per Short Ton Point qf Addition
Na2C0s 3.4 Ball Miil Feed
NaCN 0.23 Ball Mill Feed
ZnSO0y 0.90 Ball Mill Feed ‘
R-241 0.03 Ball Mill Feed
Z-11 0.03 Cyclone Feed Pump
Z-11 0.03 Pb Rougher Conditioner
MIBC 0.053 Pb Ro. Feed Pump
MIBC ) 0.075 Pb Ro. 3rd Cell
NaCN _ 0.15 Pb Rougher Tailing
ZnS0y ' 0.46 Pb Rougher Tailing
Z-11 0.03 Pb Scav. Feed
MIBC . 0.026 Pb Scav. Feed
Na2COs3 ’ 0.50 Pb Regrind Mill
ZnS0y 0.52 Pb Regrind Mill
NaCN . 0.32 Pb Regrind Mill
R-242 ' 0.03 Pb Cyclone Feed Pump
MIBC 0.054 Pb 1st Cl. Feed Pump
Z-11 0.02 Pb 1st Cl. L4th Cell
NaCN : 0.10 Pb 2nd Cl. Feed
NaCN 0.03 Pb 3rd Cl. Feed
NaCN 0.03 Pb 4th Cl. Feed
Ca(OH)2> 2.80 Zn Ro. Conditioner Feed
CuSO0q4 2.12 n Ro. Conditioner No. 1
M-TL8 0.075 7n Ro. Conditioner No. 2
7-6 0.18 Zn Ro. Feed Pump
DF-250 0.065 7n Ro. Feed Pump
7-6 0.03 . 7Zn Scavenger Feed
Z-200 0.017 Zn Scavenger Feed
DF-250 0.030 Zn Scavenger Feed
Ca(OH) > 0.36 7Zn lst Cleaner Feed Pump
Z-200 0.03 Zn 1lst Cleaner Feed Pump




Test No. PP13 -~ Continued

2.2.2. Reagent Additionms:

- 300 -~

Pounds of Reagent

?ype per Short Ton Point of Addition

7-6 0.03 7n 1st Cleaner Feed
DF-250 0.032 Zn 1lst Cleaner Feed

Z-6 0.02 Zn 1lst Cleaner Scavenger
7-6 0.02 Zn 2nd Cleaner Feed
.Ca(O0H) 5 1.28 7Zn 3rd Cleaner Feed
DF-250 0.006 7n 3rd Cleaner Feed

7-6 0.01 Zn 3rd Cleaner Feed
Ca(OH) 2 0.50 7n bth Cleaner Feed

S RPN S



- 301 -

Test No. PP13 - Continued .

2.3. Flowsheet

Pb Rougher Feed

¥
7N ] .
Pb Rougher Pb Scavenger —Q\;}{E::}% Zn Rougher % Zn Scavenger -—ézgaiiav
| ‘ N
Kt Sala Ball Mill ¢ BN Zn Comb,,
Tailing
¥ | - 7n 1st
' 7Zn 1lst Cleaner Zn 1lst Cl. Scav. > nCls
I ' _— Scav.
K . - Tail.
‘L__—__——TL ‘ Zn 2nd Cleaner

Pb 1lst Cleaner

Zn 3rd Cleaner

| Pb 2nd Cleaner |- : : ‘\\\\‘“I””/f
L

<« <—{ Zn 4th Cleaner

&
3 Pb 3rd Cleaner

Zn Cleaner Concentrate

Pb bth Cleaner

Pb Cleaner. Concentrate




Test No. PP13 - Continued

2.4.1. pH
Product

Cyclone Overflow.

Po
P
Pb
Pb
Pb
Pb
Pb
Zn
n
Zn
Zn
Zn

Zn

Rougher Feed
Scavenger Tailing
Regrinding Mill Discharge
1st Cleaner Feed
2nd Cleaner Feed
3rd Cleaner Feed
4th Cleaner Feed
Rougher Feed
Scavenger Tailing .
1st Cleaner Feed
2nd Cleaner Feed
3rd Cleaner Feed
kth Cleaner Feed

2.4.2. Pulp Densities

Pb
Pb
Pb
Zn
Zn
Zn

Product

Rougher Feed
Scavenger Tailing
1lst Cleaner Feed
Rougher Feed
Scavenger Tailing
1lst Cleaner Feed

2.4.3. Pulp Temperature

Pb
Pb
Zn

Product=

Rougher Feed
Regrinding Mill Discharge
Rougher Feed
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Pulp

R

)

.
OCOEH OWEFWHW OO O

HHFHMHKFWOWOWNWOWNO\O\O 0 ®\O

.

e

Density gpl

1220
1237
1103
1202
1170
1303



Test No. PP1l3 - Continued

2.4.4. Chemical Analyses

- 303 -

Product

Assays, %

P

N
[}

Cyclone Overflow

Pb
Pb
Pb
Pb
Pb
Po
Pb
Pb
Po
Pb
Pb
' 7n
n
Zn
Zn
Zn
Zn
n
Zn
Zn
Zn
Zn
Zn

Rougher Feed

Rougher Concentrate
Rougher Tailing
Scavenger Concentrate
Scavenger Tailing

1st Cleaner Concentrate
1st Cleaner Tailing
Regrind Cyclone Overflow
Regrind Cylcone Underflow
Regrind Discharge
Cleaner Concentrate
Rougher Feed

Rougher Concentrate
Rougher Tailing
Scavenger Concentrate
Scavenger Tailing

1st Cleaner Tailing

1st Cleaner Concentrate
lst Cleaner Scav. Conc.
1lst Cleaner Scav. Tail.
2nd Cleaner Tailing
Combined Tailing
Cleaner Concentrate
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n
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Test No. PP13 - Continued

2.4.5. Metallurgical Results

Two-Product Formula -

- 304 -

: Weight Assays, % % Distribution
Product -
% Pb Zn Pb 7n
Pb Ro. Concentrate 21.k40 20.7 14.6 4.5 29.0
Pb Ro. Tailing _ 78.60 1.93 10.2 25.5 72.0
Cyclones Overflow (meas) 100.0 5.95 10.0 100.0 100.0
(calc.) - 5.95 11.1 - -
Pb Scav. Concentrate 7.60 5.85 1.2 7.48 9.69
Pb Scav. Tailing 71.00 1.51 9.55 || 18.0 60.9
Pb Ro. Tailing (meas) 78.6 1.93 10.2 25.5 72.0
(Cale.) - 1.93 10.0 25.5 70.5
Zn Ro. Concentrate 17.15 2.06 33.7 5.92 51.9
Zn Ro. Tailing 53.85 1.30 1.86 {i 11.8 8.99
Pb Scav. Tailing (meas) 71.00 1.51 9.55 {| 18.0 60.9
(Calc.) - 1.48 9.55 Il 17.7 60.9
7n Scav. Concentrate 11.31 2.24 L, 38 4,26 L, 45
Zn Scav. Tailing ho.s54 1.06 1.19 7.58 4.sh
Zn Ro. Tailing (meas) 53.85 1.30 1.86 || 11.8 8.99
(caic.) - 1.31 1.86 i} 11.8 8.99
7Zn 1st Cl. Concentrate 5.69 2.06 33.7 1.97 17.2
Zn lst Cl. Tailing 11.46 2.13 13.5 4.10 13.9
Zn Ro. Concentrate (meas) - 17.15 2.30 20.2 6.63 31.1
(Cale.) - 2.11 20.2 6.08 31.1
Zn 1lst Cl. Scav. Conc. 10.30 2.18 1h.7 3.78 13.6
7Zn lst Cl. Scav. Tail. 1.16 1.64 2.86 0.32 0.3
Zn 1st Cl. Tail. (meas) 11.46 2.13 13.5 4.10 13.5
(cale.) -  2.12 13.5 4.10 13.9
Pb 1st Cl. Concentrate 14.58 29.2 16.5 69.1 21.6
Pb 1st Cl. Tailing 6.82 4.66 15.5 5.3k 9.49
Pb Ro. Concentrate (meas) 21.40 20.7 14.6 4.5 28.0
(Cale.) - 20.7 16.2 4.5 31.1




Test No. PP13 - Continued

Metallurgical Results

Three-Product Formula
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Weight Assays, % % Distribution
Product '
% Pb Zn Pb 7n .
Pb bth Cl. Concentrate 9.98 ke, k 13.6 77.8 13.6
7Zn bth Cl. Concentrate 16.87 3.18 46.0 9.0 77.6
Zn Combined Tailing 73.15 1.07 1.21 ) 13.2 8.8
Cyclone Overflow 100.0 5.95 10.0 100.0 100.6
Lead and Zinc Distribution in the Lead 4th Cleaner Concentrate
"Pb 4th Cl. Conc. + 20.2 um 4.0 32.0 13.0 2.73 3.95
Pb 4th Cl. Conc. + 1L4.1 um 5.2 - 30.7 19.9 3.40 7.87
Pb Lth ClL. Cone. + 9.7 um 20.4 38.4 19.0 || 16.7 29.5
Pb bth C1. Conc. + 7.5 um 17.h4 43,2 17.0 16.0 22.5
Pb 4th Cl. Cone. - 7.5 um 53.0 5k.2 8.99{ 61.2 36.2
Head (Calculated) 100.0 k7.0 13.2 |} 100.0 100.0
TLead and‘Zinc Distribution in the Zinc Combined Tailing
7n Comb. Tail. + 200 Mesh 12.5 0.66 1.26 8.36 13.1
7Zn Comb. Tail. + 270 Mesh 9.9 0.51 1.0k 5.12 8.58
Zn Comb. Tail. + 32.6 um 1k.,5 0.4k 0.86 6.46 10.4
7Zn Comb. Tail. + 25.3 um 10.1 0.39 0.78 3.99 6.57
7n Comb. Tail. + 17.6 um 13.0 0.41 0.76 5.40 8.23
7n Comb. Tail. + 12.1 um 10.0 0.51 0.81 5.17 6.75
7n Comb. Tail. + 9.k um 5.7 0.77 0.94 4 . L4s L4t
Zn Comb. Tail. - 9.4 um 24.3 2.48 2.07(1 6L.1 hi.7
Head (Calculated) 100.0 0.99 1.20}100.0 100.0
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Test No. PPlh

1. Grinding
1.1. Purpose: To repeat conditions of test PP13.
1.2. Method: _ As for test PP1 - 13. The grinding circuit was operated
: for a period of T.75 hours at a feed rate of 698 pounds per
hour. The samples were taken every 30 minutes in the last

2 hours of operation.

1.2.1. Classification Equipment

‘Hendy Mill: 1 1/2 inch Dorr Cyclone
1 1/2 inch diameter
5 /8 inch vortex
1/2 inch apex

Pb 1st Regrind - Sala Milly; 1 1/2 inch Krebs Cyclone

1 1/2 inch diameter
1/2 inch vortex
1/4 inch apex

Pb 2nd Regrind Denver Mill 1 inch Krebs Cyclone

1 inch diameter
1/4 inch vortex
1/8 inch apex

1.3. Flowsheet: As for test PP1.

1.4, Results: The grinding circuit was stable throughout the test run.
Net power consumption in the Hendy mill was 14.9 kilowatt-
hours per ton of % inch feed. The Dorr cyclone analysed -
87.6 % minus 200 mesh.



Test No. PP1lL - Continued
1.Lk. Results:

1.4.1. Ball Mill Report

feed:

Feed Rate:

Mill Speed:
Mill Load:

Operating Time:
Mill Feed:
Circulating Load:
Pulp Densities:

Average Power:

Net Power Consumption:
Work Index:
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Minus % inch ore at 1.5 percent moisture content
698 dry pounds per hour
32 r.p.m., 80.5 percent of critical speed

3 inch balls 1C00 pounds
1% inch balls 600 pounds
1 inch balls 400 pounds
Total ' 2000 pounds

Total T7.75 hours, test period 2.0 hours
Total 5410 pounds, test period 1396 pounds
Cyclone Underflow 546.0 percent

gpl % Solids
Mill Discharge 2154 _ 70
Cyclone Overflow 110 38
Cyclone Underflow 2440 7
Gross T7.13 kilowatts
No Load - 1.92 kilowatts
Net | 5.21 kilowatts

14.89 kilowatt-hours per ton of % inch feed.
11.23



Test No. PP14 - Continued

1.4, Results:
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1.4.2. Lead Regrinding Mill Report

Regrinding Mill:

Feed:

Feed Rate:
Mill Speed:
Mill Load:

Operating Time:

Pulp Densities:

~ Average Power:

Net Power Consumption:

Sala Mill
Lead Rougher Concentrate and Pb 2nd cleaner tailings
139 pounds per hour, 19.90 percent of the mill feed

31 r.p.m., 73 percent of critical speed

1 inch balls T20 pounds

Total T20 pounds

Total T7.75 hours, test period 2.0 hours
pl % Solids

Mill DiSchargeA 1895 60

Cyclone Feed 1185 20

Cyclone Overflow 1117 13.5

Cyclone Underflow 1895 60

Gross _ 5.34 kilowatts

No Load 0.92 kilowatts

Net 4. 42 kilowatts

12.63 kilowatt-hours per ton of feed.



Test No. PP14 - Continued
1.4. Results:

1.4.3. Screen Analyses

Hendy Mill Feed

- 309 -

Mesh Size % Retained | % Passing
(Tyler) Individual Curulative Cumulative
+ 3/8 2.7 2.7 97.3
3 11.3 14.0 86.0
L 12.k 26.4 73.6
6 11.0 37.4 62.6
8 10.0 hr.4 52.6
10 8.0 55.4 4.6
1k 6.6 62.0 38.0
20 4.8 66.8 33.2
28 4.0 70.8 29.2
35 3.4 4.2 25.8
. 48 3.5 T7.7 22.3
65 3.4 81.1 18.9
100 2.7 83.8 16.2
150 2.8 86.6 13.4
200 2.8 89.4 10.6
-~ 200 10.6 100.0 -
Total 100.0 - -
Hendy Mill Discharge
+ 10 0.1 0.1 99.9
1k 0.1 0.2 99.8
20 0.2 0.4 99.6
28 0.4 0.8 99.2
35 0.7 1.5 98.5
48 1.6 3.1 96.9
65 3.2 6.3 93.7
100 5.2 11.5 88.5
150 9.6 21.1 78.9
200 17.4 38.5 61.5
270 13.8 52.3 b7
Loo 17.6 69.9 30.1
- Lo0 30.1 100.0 -
Total 100.0 - -




Test No. PP1Lk - Continued

1.4. Results:

1.4.3. Screen Analyses

Cyclone Underflow
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Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
.+ 10 0.1 0.1 99.9
1k 0.2 0.3 99.7
20 0.3 0.6 99.4
28 0.4 1.0 99.0
35 0.8 1.8 98.2
48 1.9 3.7 96.3
65 3.6 7.3 92.7
100 6.0 13.3 86.7
150 10.9 24,2 75.8
200 -19.3 43.5 56.5
270 14.6 58.1 41.9
400 18.1 76.2 23.8
- koo 23.8 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.5 0.5 99.5
100 1.2 1.7 98.3
150 3.1 4.8 95.2
200 7.6 12.k 87.6
270 8.3 20.7 79.3
400 15.3 36.0 6h.0
- koo 64.0 100.0 -
Total 100.0 - -




Test No. PP1h - Continued

1.4.3. Screen Analysis

Pb Rougher Concentrate
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Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh 7.6 7.6 92.k4
270 7.5 15.1 8h.9
27.6 um '19.5 34,6 65.4
21.h4 8.0 42.6 57.4
14.9 12.8 55.4 4.6
10.3 11.%4 66.8 33.2
7.9 7.2 Th.0 26.0
- 7.9 26.0 100.0 -
Total 100;0 - -
Specific Gravity L4.69
Pb 1st Regrind Discharge
+ 200 mesh 1.0 1.0 99.0
270 2.5 3.5 96.5
27.6 um 19.3 22.8 77.2
21.4 13.2 36.0 64.0
1k4.9 21.9 57.9 ho.1
10.3 14,2 “72.1 27.9
7.9 6.2 . 78.3 - 21.7
- 7.9 21.7 100.0 -
Total 100.0 - -
Specific Gravity 4.71
Pb 1lst Regrind Cyclone Underflow
+ 200 mesh 7.4 T.h 92.6
270 11.0 18.4 81.6
27.5 um “2k,0 Lok 57.6
21.3 14.3 56.7 43.3
1k4.9 19.9 76.6 23.4
10.2 11.0 87.6 12.4
7.9 4,1 91.7 8.3
- 7.9 8.3 100.0
Total 100.0 -

Specific Gravity 4.80



Test No. PP1l5 - Continued

1.4.3. Screen Analyses

Pb 2nd Regrind Cyclone Overflow
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Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 147 um .7 .7 95.3
10.1 21.3 26.0 T4.0
7.8 17.0 43.0 57.0
- 7.8 - 57.0 100.0 -
Total 100.0 - -
Specific Gravity 4.T74
Pb bth Cl. Concentrate 7
+ 200 Mesh 0.2 0.2 99.8
270 0.1 0.3 99.7
24.8 um 0.6 0.9 99.1
19.2 0.9 1.8 98.2
13.4 8.2 10.0° 90.0
9.2 22,1 - 32.1 67.9
7.1 16.7 48.8 51.2
- T.1 51.2 100.0 -
Total 100.0 - -
Specific Gravity 5.63
Zn Rougher Concentrate
+ 200 mesh 29.2 29.2 70.8
270 4.4 43.6 56.4
30.8 um 4.6 L8, 51.8
23.9 25.1 73.3 26.7
16.6 6.2 79.5 20.5
11.k4 4.3 83.8 16.2
8.8 2.6 86.4 13.6
- 8.8 13.6 100.0 -
Total 100.0 - -

Specific Gravity 4.01



Test No. PP1lL - Continued

1.4.3. Screen Analysis

Zn Combined Tailing
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Particle % Retained % Passing
Size . Individual Cumulative Cumulative
+ 200 mesh - 10.5 10.5 89.5
270 9.0 19.5 80.5
32.8 um : 13.7 33.2 66.8
25.5 9.7 k2.9 57.1
17.8 13.5 56.4 43.6
12.2 10.6 bT7.0 33.0
9.4 6.2 73.2 26.8
- 9.4 26.8 100.0 -
Total 100.0 - -
Specific Gravtiy 3.66
Pb 1st Cleaner Concentrate
+ 270 mesh 0.4 0.4 99.6
27.4 um 5.2 5.6 9k.L
21.2 4.5 10.1 89.9
14.8 12.5 22.6 7.4
10.2 18.9 1.5 58.5
7.9 13.9 55.4 Lk .6
- 7.9 hh .6 100.0 -
Total 100.0 - -

Specific Gravity 4.78

Pb 1st Regrind Cyclone

Overflow

+ 270 mesh 0.k4 0.4 99.6
27.7 um 3.6 4.0 96.0
21.h 3.2 7.2 92.8
15.0 9.8 17.0 83.0
10.3 16.3 33.3 66.7

7.9 13.6 46.9 53.1

- 7.9 53.1 100.0 -

Total 100.0 - -

Specific Gravify h.72
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Test No. PP1L4 - Continued
1.4, Results:

1.4.4, Specific Gravity

Sample Specific Gravity

Cyclone Overflow 4,01




Test No. PP1h - Continued

2. Flotation

2.1. Purpose:

2.2. Method:

2.4, Results:
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To introduce multiple-stage regrinding of the lead rougher
concentrate. '
The lead rougher concentrate was reground in the Sala mill
to 80 % passing minus 20 microns. The lead reground
concentrate was cleaned once, and this concentrate was
reground in the small Denver mill. (See flowsheet)

No changes were made in the zinec circuit.

2.2.1. Flotation Equipment

As for test PPl1.

2.2.2. Flotation Reagents

See following page.

Poor frothing conditions were obtained in the lead cleaning,
caused by variations in pulp density. Finer lead
concentrate regrinding improved lead grade, but recovery
was low. In the zinc circuit no improvement in pyrite
rejection was obtained with a finer lead concentrate
regrind. ‘
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Test No. PP1l4 - Continued

2.2.2. Reagent Additions:

Type Pound;eifTiiagent Point of Addition

Na>COs 3.50 Ball Mill Feed
NaCN 0.23 | Ball Mill Feed
ZnS0y 1.00 Ball Mill Feed
R-241 0.03 Ball Mill Feed
Z-11 0.05 Cyclone Feed Pump
Z-11 0.03 Po Ro. Conditioners
MIBC 0.053 Pb Ro. Feed Pump
MIRC 0.078 Pb Ro. 3rd Cell
NaCN 0.15 Pv Rougher Tailing
ZnS0q, 0.46 Pb Rougher Tailing

- Z-11 ' 0.03 Pb Scav. Feed
MIBC 0.023 Pb Scav. Feed
NaCN 0.31 Pb Regrind Mill
Na,CO0s 0.50 Pb Regrind Mill
ZnS0y 0.54 . Pb Regrind Mill
R-2L42 0.02 Pb Cyclone Feed Pump
MIBC 0.053 Pb 1lst Cl. Feed Pump

- Z-11 0.02 Pb 1st Cl. Uth Cell
NaCN 0.10 Pb 2nd Regrind Mill
NaCN 0.10 “Pb 3rd Cl. Feed
NaCN 0.06 Pb 4th Cl. Feed
Ca(OH) > 3.k40 Zn Ro. Conditioner No. 1
CuS03 2.10 Zn Ro. Conditioner No. 1
M-T48 0.075 Zn Ro. Conditioner No. 2
z-6 0.18 - Zn Ro. Feed Pump
DF-250 0.063 Zn Ro. Feed Pump
7-6 0.03 7Zn Scavenger Feed
Z2-200 0.015 Zn Scavenger Feed
DF-250 0.029 Zn Scavenger Feed

- Z-200 0.03 Zn 1lst Cl. Feed Pump
7-6 ' 0.03 Zn 1lst Cl. Feed
DF-250 .03 Zn 1st Cl. Feed
Z-6 0.02 Zn 1st Cl. Scavenger
Z-6 0.02 Zn 2nd Cl. Feed
DF-250 0.008 Zn 2nd Cl. Feed
Ca(OH) 2 1.46 Zn 3rd Cl. Feed
7Z-6 0.02 Zn 3rd Cl. Feed
Ca(OH) > 0.52 Zn 4th Cl. Feed
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Test No. PP1L - Continued

2.3. Flowsheet

a) Pb Circuit

Flotation Feed

&
Y

|
Y

Po Rougher

Pb Scavenger

——= Pb Flotation Tailing

.

' Sela Ball Mill j<57»

N
»
ON
T )
[%; Denver Ball Mill {J—s

Pb 1st Cleaner

A

Pb 2nd Cleaner
/

b) Zinc Circuit - As for test PP13.

Vv

Pb 3rd Cleaner

=

{ Pb 4th Cleaner

¢

Pb Cleaner Concentrate

v




Test No. PPlk - Continued

2.4. Results:
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2.4.1. pH

Product

Cyclone Overflow

Pb
Pb
Pb
Pb
Pb
Pb
Pb
Zn
7n
7n
7n
n
Zn

Rougher Feed

Scavenger Tailing
Regrinding Mill Discharge
1lst Cleaner Feed

2nd Cleaner Feed

3rd Cleaner Feed
4th Cleaner Feed
Rougher Feed

Scavenger Tailing
1st Cleaner Feed
2nd Cleaner Feed
3rd Cleaner Feed
th Cleaner Feed-

2.4.2. Pulp Densiites

Pb
Pb
Pb
n
Zn
zn

Product

Rougher Feed
Scavenger Tailing
lst Cleaner Feed
Rougher Feed
Scavenger Tailing
1st Cleaner Feed

2.4.3. Pulp Temperature

Pb
Pb
Zn

Product

Rougher Feed
Regrinding Mill Discharge
Rougher Feed

[

PAH - FOVWN - 500 O

- - O \0 \0\0 \0\0\0\0 ™0

Il

Pulp Density gpl

1197
1168
1117
1158
1122
1523

e p e v s



Test No. PP1k - Continued

2.4, Results:

2.4.4. Chemical Analyses

Product

S

&

Zn

Cyélone Overflow

Pb
Pb
Pb
Pb
Pb
Pb
Po
Pb
Po
P
Pb
Pb
n
Zn
Zn
Zn
Zn
n
Zn
Zn
Zn
Zn
Zn
Zn

Rougher Feed

Rougher Concentrate

Rougher Tailing

Scavenger Concentrate.
Scavenger Tailing

1lst Cleaner Concentrate

1st Cleaner Tailing

1st Regrind Cyclone Cverflow
2nd Regrind Cyclone Overflow
l1st Regrind Cyclone Underflow
1st Regrind Discharge
Cleaner Concentrate

Rougher Feed

Rougher Concentrate

Rougher Tailing

Scavenger Concentrate
Scavenger Tailing

1st Cleaner Tailing

1lst Cleaner Concentrate

2nd Cleaner Tailing

Combined Tailing

1st Cl. Scavenger Concentrate
1st Cl. Scavenger Tailing
Cleaner Concentrate
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Test No. PP1L - Continued

2.4.5. Metallurgical Results

Two-Product Formula

Weight Assays, % - % Distribution
Product -

% Pb © Zn Pb Zn.

Pb Rougher Concentrate 19.90 . 23.0 14.6 4.6 25.5-
Pb Rougher Tailing 80.10 1.95 10.6 25.4 4.5
Cyclone Overflow (meas) 100.00 6.14 10.2 100.0 100.0
(Calc.) 100.00 6.1k 11.k0 100.0 100.0

Pb Scavenger Conc. 9.47 5.38 1.5 8.30 12.0
Pb Scavenger Tail. 70.63 1.49 9.71 17.1 60.2
Pb Rougher Tailing (meas) 80.10 1.95 10.6 25.44 83.2
(Cale.) _ - 1.95 12.2 25.4%0 72.2

Pb 1st Cl. Concentrate 16.21 27.1 17.0 71.6 24,2
Pb 1st Cl. Tailing 2.69 4.96 15.8 2.17 0.6
Pb Rougher Conc. (meas) 19.90 - 23.0 14.6 4.5 25.5
(Calc.) - 22.7 1k4.2 73.8 24.8

Zn Rougher Concentrate 30.60 '2.23 19.8 10.9 52.1
Zn Rougher Tailing - 40.63 1.42 2.26 9.%40 8.06
Pb Scav. Tailing (meas) - 70.63 1.khk9 . 9.71 17.1 67.2
(Calc.) - 1.76 9.71 20.3 60.2
Zn Scavenger Conc. 12.43 2.07 4.37 4.19 L.77
Zn Scavenger Tail. 28.20 1.19 1.33 5.47 3.29
Zn Rougher Tail. (meas) 40.63 1.42 2.26 9.40 9.00
(Cale.) - 1.46 2.26 9.66 8.06

Zn 1lst Cl. Concentrate - 9.36 1.95 34.8 2.97 28.6
Zn lst Cl. Tailing 20.64 2.25 13.0 7.56 23.5
Zn Ro. Conc. (meas) 30.00 2.23 19.8 10.9 58.2
(Cale.) - 1.94 19.8 10.5 52.1

Zn 1lst Cl. Scav. Conc. 17.12 2.37 15.4 6.61 23.1
Zn 1st Cl. Scav. Tail. 3.52 1.33 1.3%4 0.76 0.41
Zn 1lst Cl. Tail. (meas) 20.64 2.25 13.0 7.56 . 26.3
(Cale.) - 2.19 13.0 7.37 23.5

Three-Product Formula

Pb 4th Cl. Concentrate 8.99 52.8 13.0 77.3 11.5
Zn 4th C1. Cl. Conec. 17.06 2.87 47.0 7.98 78.6
Zn Combined Tailing 73.95 1.22 1.37 14, 9.9
Cyclone Overflow 100.00 6.14 10.2 100.0 100.0




Test No. PP15

1. Grinding

1.1. Purpose:

1.2. Method:

1.32. Flowsheet:
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To repeat conditions of test PP1k.

As for test PPl to 14. The grinding circuit was operated for
a period of T7.75 hours at a feed rate of 703 pounds per hour.
The samples were taken every 30 minutes in the last 2 hours of

operation.

1.2.1.Classification Equipment

Hendy Mill; P-50 Dorr Cyclone:

Pb 1lst Regrind

Sala Mill; Krebs Cyclone

Pb 2nd Regrind

Denver Mill; Krebs Cyclone

Zn Regrind

Conical Mill; Goodwin Cyclone

As for test PPl.

1 1/2 inch diameter
5/8 inch vortex
1/2 inch apex

1 1/2 inch diameter
1/2 inch vortex
1/4% inch apex

1 inch diameter
1/4 inch vortex -
1/8 inch apex

1 inch diamgter
1/2 inch vortex

1/4 inch apex
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Test No. PP1l5 - Continued

1.4, Results: The grinding circuit was stable during the test run. Net power
consumption in the Hendy mill was 15.54 kilowatt-hours per ton
of % inch feed. The cyclone overflow assayed 87.5 % minus
200 mesh.

Power in the Denver mill ‘was not calculated.

1.4.1. Ball Mill Report

Feed: Minus % inch 6re at 1.5 percent moisture content.
Feed Rate: B 703 dry pounds per hour

Mill Speed: _ 32 r.p.m., 80.5 percent of critical speéd

Mill Load: 3 inch balls 1000 pounds

- 2 inch balls 600 pounds
1 inch balls 400 pounds

Total ' 2000 pounds
Operating Time:: Total T7.50 hours, test period 270 hours
Mill Feed: Total 5273 pounds, test period 1406 pounds
Circulating Load: Cyclone underflow 548 percent '
Pulp Densities: - a gpl % Solids
Mill Discharge - 2158 70
Cyclone Overflow - 1hok 38
Cyclone Underflow 2L33 17
Average Power: Gross ' 7.36 kilowatts
No Load 1.92 kilowatts
Net 5.4l xilowatts

Net Power Consumption: 15.54 kilowatt-hours per ton of % inch feed

Work Index: 12.82
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Test No. PP15 - Continued

1.4. Results: - 1.4.2. Lead Regrinding Mill Report
Regrinding Mill: Sala Ball Mill
Feed: ~ Lead Rougher Concentrate and Pb 2nd Cleaner Tailings
Feed Rater 130 pounds per hour 18.29 percent of the mill feed
Mill Speed: 31 r.p.m., 73 percent of critical speed '
Mill Load: 1 inch balls 720 pounds
Total T20 pounds
Operating Time: Total 7.5 hours, test period 2.0 hours
Pulp Densities: ' gpl % Solids
' Mill Discharge 2133 69.5
Cyclone Feed 1168 16.7
Cyclone Overflow | 1113 31.3
Cyclone Underflow 2133 69.5
Average Power: Gross : 5.58 kilowatts
No Load 0.92 kilowatts
- Net ' 4.66 kilowatts

Net Power Consumption: 13.31 kilowatt-hours per ton of feed



Test No. PP15 - Continued

1.4. Results:

Regrinding Mill:
Feed:

Mill Speed:
Mill Loéd:

Operating Time:

Average Power:

Net Power Consumption:
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1.4.3.%inc Regrinding Mill Report

Conical Ball Mill

Zinc Scavenger Concentrate and Zn 1st Cl.

32 r.p.m., 75 percent of critical speed

1 inch balls 100 pounds

% inch balls 220 pounds

Total 320 pounds

Total 7.5 hours, test period 2.0 hours -
Gross 2.97 kilowatts

No Load ‘ 0.92 kilowatts
Net 2.05 kilowatts

5.86 kilowatt-hours per ton of feed

Tailings



Test No. PP1l5 - Continued

1.4.4, Screen Analysis

Hendy Mill Feed-

325 -

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 3/8 2.k 2.k 97.6
3 11.1 13.5 86.5
L 10.6 2h .1 75.9
6 11.3 35.54 6.6
8 9.4 L. 8- 55.2
10 8.k 53.2. 46.8
1k © 7.0 60.2 39.8
20 5.3 65.5 34.5
28 h.2 69.7 30.3
35 3.5 73.2 26.8
48 3.6 76.8 23.2
65 3.4 80.2 19.8
100 2.8 83.0 17.0
150 2.8 85.8 k4.2
200 2.9 88.7 11.3
- 200 11.3 100.0 -
Total 100.0 - -
Hendy Mill Discharge
+ 10 0.1 0.1 99.9 .
1k 0.1 0.2 99.8
20 0.2 0.4 99.6
28 0.4 0.8 99.2.
35 0.7 1.5 98.5
48 1.8 3.3 96.7
65 3.2 6.5 93.5
100 5.5 12.0 88.90
150 9.8 21.8 ~ 78.2
200 17.3 39.1 60.9
270 13.5 52.6 L.k
400 17.h4 70.0 30.0 -
- 4oo 30.0 100.0 -
Total 100.0 - -
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1.4.4. Screen Analyses

Cyclone Underflow

326 -

Mesh Size

, % Retained % Passing
{Tyler) Individual Cumulative Cumulative
+ 10 0.1 0.1 99.9
14 0.2 0.3 99.7
20 0.3 0.6 99.4
28 0.5 1.1 98.9
35 0.8 1.9 98.1
48 1.9 3.8 g96.2"
65 3.7 7.5 92.5
100 6.1 13.6 86.4
150 11.0 24.6 75.4
200 19.2 43.8 56.2
270 14.2 58.0 42.0
400 - 18.2 76.2 23.8
- 400 23.8 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.5 0.5 99.5
100 1.2 1.7 98.3
150 3.0 4.7 95.3
200 7.8 12.5 87.5
270 8.5 21.0 79.0
400 14.8 35.8 6L4.2
- 400 6h.2 100.0 -
Total 100.0 - -
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1.4.4, Screen Analysis

Pb 1st Cleaner Concentrate
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% Retained

Mesh Size % Passing
(Tyler) Individual Cumulative Cumulative
+ 27.8 um C1.h 1.h 98.6
21.5 1.5 2.9 97.1
15.0 . 6.4 9.3 90.7
10.3 17.0 26.3 3.7
8.0 16.1 Lok 57.6
- .8.0 57.6 100.0 -
Total 100.0 - -
Specific Gravity L.66
Pb 1st Regrind Cyclone Overflow
+ 28.2 ym 1.8 1.8 98.2
21.9 1.6 3.4 96.6
15.3 6.1 9.5 90.5
10.5 16.3 25.8 Th.2
8.1 15.2 41.0 59.0
- 8.1 59.0 100.0 -
Total 100.0 - -
Specific Gravity 4.58
Pb 2nd Regrind Cyclone Overflow
+ 21.5 pm 0.h4 0.4 99.6
15.0 2.1 - 2.5 97.5
10.3 15.7 18.2 81.8
8.0 18.0 36.2 63.8
- 8.0 63.8 100.0 -
Total 100.0C - -

Specific Gravity U4.67
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1.4.4, Screen Analyses

Pb Lth Cleaner Concentrate

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 18.7 um 1.4 1.4 98.6
13.0 ~ 5.0 6.4 93.6
8.9 19.2 25.6 Th. 4
6.9 17.6 43.2 56.8
- 6.9 56.8 100.0 -
Total 100.0 - -
Spécific Cravity 5.85
Zn Regrind Cyclone Overflow
+ 200 Mesh 1.0 1.0 99.0
270 2.5 3.5 96.5
29.8 um 10.1 13.6 86.4
23.1 T.3 20.9 79.1
16.2 13.2 34.1 65.9
11.1 12.0 46.1 53.9
8.6 7.2 53.3 L6.7
- 8.6 46,7 100.0 -
Total 100.0 - -
Specific Gravity U4.12
Zn Regrind Cyclone Underflow
+ 100 Mesh 0.8 0.8 99.2
150 2.2 3.0 9T7.0
200 9.2 12.2 87.8
270 13.4 25.6 Th.h
29.2 um 15.6 hi.2 58.8
22.7 L, 7 - 85.9 k.1
’lSoB 8.8 92“’07 5-3
10.8 1.6 96.3 3.7
8.4 0.k 96.7 3.3
- 8.4 3.3 100.0 -
Total 100.0 - -

Specific Gravity L.3h
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1.4.4. Screen Analyses

Zn Regrind Discharge
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Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 Mesh 8.2 8.2 91.8
270 12.0 20.2 79.8
29.2 um 14.8 35.0 65.0
22.7 43.2 78.2 21.8
15.8 11.4 89.6 10.4
10.8 3.6 93.2 6.8
8.k 1.5 oh.T 5.3
- 8.4 5.3 100.0 -
Total 100.0 - -
Specific Gravity 4.32
7n 4th Cleaner Concentrate
+ 200 Mesh - 10.2 10.2 89.8
270 10.4 20.6 79.4
30.3 um 15.8 36.4 63.6
23.5 8.8 45,2 54.8
16.4 11.% 56.6 L3.4
11.3 10.0 66.6 33.k4
8.7 6.4 73.0 27.0
- 8.7 27.0 100.0 -
Total 100.0 - -
Specific Gravity k.07
Pb 1lst Regrind Discharge
+ 200 Mesh 0.8 0.8 99.2
270 2.2 3.0 97.0
26.9 um 18.6 21.6 78.4
21.0 14.2 35.8 64.2
14.6 25.2 61.0 39.0
10.0 1L.5 75.5 24.5
7.7 5.0 80.5 19.5
- T.7 19.5 100.0 -
Total 100.0 - -

Specific Gravity L.92
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1.4.4, Screen Analysés

Zn Scavenger Tailing

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 9.2 9.2 90.8
270 7.4 16.6 83.h
32.3 pm 11.2 27.8 72.2
25.1 9.7 .37.5 62.5
17.5 13.6 51.1 h8.9v
12.0 11.3 62.4 37.6
9.2 6.6 69.0 31.0
- 9.2 31.0 100.0 o -
Total 100.0 - -
Specific Gravity 3.T71
Pb 1lst Regrind Cyclone Underflow
+ 200 Mesh 5.2 5.2 94.8
270 6.2 1.4 88.6
27.8 um 10.7 22.1 T7.9
21.5 29.1 51.2 H8.8
15.0 23.2 Th. k4 25.6
10.3 12.4 86.8 13.2
8.0 .1 90.9 9.1
- 8.0 9.1 lOQ.O -
Total 100.0 - -
‘Specific Gravity 4.83
Pb Rougher Concentrate
+ 200 Mesh 6.4 6.4 93.6
270 7.0 13.4 86.6
27.8 um 18.3 31.7 68.3
21.5 8.2 39.9 60.1
15.0 12.3 52.2 47.8
10.3 12.0 - 6h.2 35.8
8.0 8.2 72.4 27.6
- 8.0 27.6 100.0 -
Total 100.0 - -

Specific Gravity 4.T4
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2. Flotation

2.1. Purpose: 1) To obtain steady conditions in the lead cleaning.
2) To improve zinc concentrate grade and recovery.

2.2. Method: - The pulp densities in the lead regrinding and cleaning
' were adjusted. In the zinc circuit the zinc scavenger
concentrate and zinc lst cleaner tailing were reground
in the conical ball mill and refloated in the zinc
scavenger cleaner stage. The scavenger cleaner concentrate
was recycled to the zinc rougher feed and tailing to the
zinc scavenger feed. : :

2.2.1. Flotation Equipment .

As for test PP1ll.

2.2.2. Flotation Reagents

See following page.

2.3. Flowsheets: See following pages.
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Test No. PP15 - Continued

2.2.2. Reagent Addition

Type P;Z?dghgithiient Point of Addition
Na>C0s 3.84 ‘ Ball Mill Feed
NaCN 0.22 Ball Mill Feed
ZnS0y 1.00 Ball Mill Feed
R-241 0.03 Ball Mill Feed
Z-11 _ C.06 Cyclone Feed Pump
Z-11 0.03 Pb Ro. Conditioner
MIBC 0.053 Pb Ro. Feed Pump
MIBC 0.075 Pb Ro. 3rd Cell
NaCN 0.1k Pb Ro. Tailing
ZnS0y 0.46 ' Pb Ro. Tailing
Z-11 - 0.03 Pb Scav. Feed
MIBC 0.023 Pb Scav. Feed
Na2CO03 0.46 Pb 1st Regrind Mill
ZnS0y 0.5k Pb 1st Regrind Mill
NaCN 0.31 Pb 1st Regrind Mill
R-242 0.02 | Pb Cyclone Feed Pump
MIBC 0.05k4 Pb 1st Cl. Feed Pump
7Z-11 ©0.02 Pb 1st Cl. Uth Cell
NaCN . 0.10 ‘Pb 2nd Regrind Mill
NaCN 0.08 Pb 3rd Cl. Feed
NaCN 0.04 Pb 4th Cl. Feed
Ca(OH) > 3.28 Zn Ro. Cond. Feed
CuSO4 2.10 7Zn Ro. Conditioner 1
M-T48 0.074 Zn Ro. Conditioner 2
7-6 0.18 Zn Ro. Feed Pump
DF-250 0.065 7Zn Ro. Feed Pump
7-6 0.03 Zn Scavenger Feed
Z~200 0.018 Zn Scavenger Feed
DF-250 0.030 '~ Zn Scavenger Feed
Ca(OH) 2 1.00 7Zn Regrind Mill
M-T48 0.015 Zn Regrind Mill
CuSOy4 0.20 Zn Regrind Mill
Z-200 0.014 Zn 1lst Cl. Feed
7-6 0.01 _ Zn lst Cl. Feed
DF-250 0.030 Zn 1lst Cl. Feed
7z-6 - 0.02 Zn 1lst Cl. Scavenger
Ca(OH) 2 0.36 7Zn 2nd Cl. Feed
DF-250 0.005 Zn 2nd Cl. Feed
z-6 _ 0.02 7Zn 2nd Cl. Feed
Ca(OH) > 0.36 Zn 3rd Cl. Feed
Ca(OH) > 0.2k Zn bth Cl. Feed
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Test No. PP15 = Continued

2.3. Flowsheet
a) Lead Circuit

Pb Flotation Feed

(—
‘ Pb Conditioner

Pb Rougher Pb Scavenger (————=> Pb Flotation Tailing

—1] Sala Ball Mill :K—-L \\/ v

Pb 1st Cleaner

A

Z
[ i =
< Y~ Pb 2nd Cleaner

‘{:Lt‘Denver Ball Mill |

Pb 3rd Cleaner

.

<=1 Pb bth Cleaner

Pb Cleaner Concentrate
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Test No. PP1l5 - Continued

2.3. Flowsheet

b) Zinc Cireuit

Pb Flotation Tailing

Zn Rougher = 7Zn Scavenger ———=7n Flotation Tailing
~
T [] Conical Ball Mill [J< 1 V-
| W ‘iZn Scavenger Cleaner —
da | .
v L -

Zn 1lst Cleaner

\

=V
Zn 2nd Cleaner ——=+

Zn 3rd Cleaner

Zn 4th Cleaner —=

Zn Cleaner Concentrate
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2.4. Results:

The lead flotation circuit was steady and high lead concentrate-
grade was obtained at recovery of T4.8 % Pb.

Although the zinc

scavenger concentrate and zinc 1lst cleaner tailing was reground the
zinc concentrate grade was poor and problems with pyrite depression
in the zinc cleaning continued.

2.8.1; pH

Product

Cyclone Overflow

Pb
Pb
Po
Pb
Pb
Pb
Pb
Zn
Zn
Zn
Zn
Zn
Zn

Zn

Rougher Feed

Scavenger Tailing
Regrinding Mill Discharge
1lst Cleaner Feed

2nd Cleaner Feed

3rd Cleaner Feed

4th Cleaner Feed

Rougher Feed

Scavenger Tailing
Regrinding Mill Discharge
1st Cleaner Feed

2nd Cleaner Feed

3rd Cleaner Feed

Lth Cleaner Feed

2.4.2. Pulp Densities

Pb
Pb
Pb
Zn
Zn
Zn

Product

Rougher Feed
Scavenger Tailing
1lst Cleaner Feed
Rougher Feed
Scavenger Tailing
1st Cleaner Feed

2.4.3. Pulp Temperature

Po
Pb
n
in

Product

Rougher Feed
Regrinding Mill Discharge
Rougher Feed

Regrinding Mill Discharge

*

i

'.—‘

OCWVAAFORAHNUNO O & OO

HOOOHFWOWVWVWVW\O ®m®

o

Pulp Density gpl

1173
1177
1113
1120
1068
1058

24
25
2h
25



~

.

Test No. PP15 - Continued

2.4, Results:

2.4.4, Chemical Analyses

Assays, %
Product

Ph n
Cyclone Overflow 6.07 10.2
Pb Rougher Feed 5.82 1i.h
Pb Rougher Concentrate 23.2 14.9
Pb Rougher Tailing 2.21 10.3
Pb Scavenger Concentrate 5.77 ik.9
Pb Scavenger Tailing 1.57 9.79
Pb 1lst Cleaner Concentrate 28.8 16.30
Pb 1lst Cleaner Tailing 5.37 16.20
Pb 1st Regrind Cyclone Overflow 20.4 - 16.80
Pb lst Regrind Cyclone Underflow 18.9 ik.5
Pt 1lst Regrind Mill Discharge 19.6 13.7
Pb 2nd Regrind Cyclone Overflow 28.3 17.2
Pb Cleaner Concentrate 57.2 10.5
Zn Rougher Feed 1.76 10.3
Zn Rougher Concentrate 2.83 33.3
7Zn Rougher Tailing 1.4k 2.49
Zn Scavenger Concentrate 2.89 8.63
Zn Scavenger Tailing 1.51 1.83
Zn 1lst Cleaner Tailing b.15 6.6k
7Zn 1st Cleaner Concentrate 2.58 34.80
7n Regrinding Cyclone Overflow 3.37 8.58
Zn Regrinding Cyclone Underflow 1.12 2.93
Zn 1st Cl. Scav. Concentrate 3.51 13.90
Zn 1lst Cl. Scav. Tailing 2.94 3.50
Zn 2nd Cl. Tailing 3.7k 10.30

2.

n

Cleaner Concentrate

42.30
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2.4, Results:

2.4.5. Metallurgical Results

Twe Product Formula

T -

Weight Assays, % % Distribution
Product
: % Pb 7n Pb Zn
Pb Rougher Concentrate 18.39 23.2 1k.9 70.3 24 .6
Pb Rougher Tailing 81.61 2.21 10.3 20.7 5.4
Cyclone Overflow (meas) 100.0 6.07 10.2 {}100.0 100.0
(Cale.) 100.0 6.07 11.1 - -
Pb Scavenger Concentrate 124l 5.77 1k.9 11.8 16.6
Pb Scavenger Tailing 69.17 1.57 9.79 Il 17.9 60.8
Pb Rougher Tail. (meas) 81.61 2.21 10.3 29.7 82.4
(calc.) - 2.21 10.6 29.7 7.4
Pb 1st Cl. Conc. 13.99 28.8 16.6 66.4 20.8
Pb 1st Cl. Tail. 4.%0 5.37 16.2 3.89 6.40
Pb Ro. Concentrate (meas) 18.39 23.2 1k.9 70.3 26.9
(Cale.) - 23.2 16.5 70.3 27.2
7n Rougher Concentrate 16.39 2.83 33.3 7.64 49.0
7Zn Rougher Tailing 52.78 1.4Y4 2.49 }i 12.5 11.8
Pb Scav. Tailing (meas) 69.17 1.57 9.79 it 17.9 66.4
(Cale.) —_— 1.77 9.79 {| 20.1 60.8
Zn Scav. Concentrate 5.12 2.89 8.63 2.4k 3.9%
7Zn Scav. Tailing L7.66 1.51 1.83 1l 11.9 7.83
Zn Ro. Tailing (meas) 52.78 1.4k 2.9 {| 12.5 12.9
(Cale.) — 1.64 2.49 || 14.3 11.8
7Zn ist Cl. Concentrate 15.52 2.55 34.8 6.52 48.5
Zn lst Cl. Tailing 0.87 h.15 6.6k 0.60 0.52
7n Ro. Conc. (meas) 16.39 2.83 33.3 T.64 53.5
(Calc.) - 2.63 33.3 7.12 49.0
Zn Scav. Cl. Conc. 2.23 3.51 13.9 1.29 2.78
Zn Scav. Cl. Tail. 3.76 2.94 3.50 1.82 1.18
7Zn Scav. Cl. Feed (meas) 5.99 3.07 7T.37 3.03 4.33
(Cale.) - 3.15 T.37 3.11 3.97




Test No. PP15 - Continued
2.4. Results:

2.4.5. Metallurgical Results

Three-Product Formula-

Weight Assays, % % Distribution
Product
% Pb Zn Po Zn
Pb 4th Cl. Conc. 7.94 57.2 10.5 T4.8 8.17
Zn L4th Cl. Conc. 18.98 2.2k 42.3 7.00 78.7
Zn Scav. Tailing 73.08 1.51 1.83 18.2 13.1
Cyclone Overflow. .100.00 6.07 10.2 100.0 100.0




Test No. PP16

1. Grinding
1.1. Purpose:

1.2. Method:

1.3. Flowsheet:

1.4, Results:

- 339 -

To repeat the conditions of test 15.

As for test PPl - 15. The grinding circuit was operated
for a period of T7.75 hours at a feed rate of 690 pounds
per hour. Samples were taken every 30 minutes during
the last two hours of operation.

1.2.1. Classification Equipment

Hendy Mill; P-50 Dorr Cyclone:
1 1/2 inch diameter
5/8 inch vortex
1/2 inch apex

Pb 1st Regrind

Sala Mill; Krebs Cyclone:

1 1/2 inch diameter
1/2 inch vortex
1/4% inch apex

Pb 2nd Regrind
Denver Mill; Krebs Cyclone:
1 inch diameter

1/4 inch vortex
1/8 inch apex

. Zinc Regrind

Conical Mill; Goodwin Cyclone:

2 inch diameter
1/2 inch vortex
1/4 inch apex

As for test PPl.
The grinding circuit was stable during the test run. Net

power consumption in the Hendy mill was 1Lk.2 kilowatt-hours
per ton of % inch feed. The cyclone overflow was 86.2 %

~minus 200 mesh. Power consumption in the Denver mill was

not calculated.
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" Test No. PP16 - Continued
1.k. Results:

1.4.1. Ball Mill Report

Feed: Minus % inch ore at 1.5 percent moisture content
Feed Rate: . 690 dry pounds per hour |
Mill Speed: | _ 32 r.p.m., 80.5 percent of critical speed
Mill Load: 3 inch balls 1000 pounds

1% inch balls 600 pounds

1 inch balls 400 pounds
» Total 2000 pounds
Operating Time: Total 7.T75 hours, test pericd 2.0 hours
Mill Feed: Total 5348 pounds, test pefiod 1380 pounds
Circulating Load: Cyclone underflow 552.0 percent
Pulp Densities: gpl % Solids

Mill Dischargé 2082 69

Cyclone Overflow 1372 ' 36

Cyclone Underflow 2390 7
Average Power: Gross : 6.89 kilowatts

No Load 1.92 kilowatts

Net 4.97 kilowatts
Net Power Consumption: 14.2 kilowatt-hours per ton of % inch feed.

Work Index: 11.78



Test No. PP16 - Continued

1.k, Results:

Regrinding Mill:
Feed:

Feed Rate:

Mill Speed:

Mill Lbad:

Operating Time:

Pulp Densities: -

Average Power:

Net Power Consumption:

- 341 -

1.4.2. Lead Regrind Mill Report

Sala Ball Mill ,

Lead Rougher Concentrate and Pb 2nd Cleaner Tailings
121.0 pounds per hour 19.8 percent of the mill feed
31 r.p.m., 73 percent of éritical speed

1 inch balls T20 pounds

Total T20 pounds

Total 7.T75 hours, test period 2.0 hours

gpl % Solids
Mill Discharge 2094 66
Cyclone Feed 1193 20
Cyclone Overflow 1093 11.5
Cyclone Underflow 2094 66
Gross k.99 kilowatts
No Load 0.92 kilowatts
Net . L.07 kilowatts

11.63 kilowatt-hours per ton of feed
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Test No. PP16 - Continued
1.k. Results:

1.4.3. Zinc Regrind Mill Report

Regrind Mill: Conical Ball Mill
Feed: : Zinc Scavenger concentrate and zinc lst cleaner tailings
Mill Speed: - 31 r.p.m., 73 percenﬁ of critical speedv
Mill Load: : 1 inch balls 100 pounds
Y% inch balls 220 pounds
Total 320 pounds
Ope?ating Time: Total T7.75 hours, test period 2.0 hours
Average Power: ’ Gross 1.31 kilowatts
| | No Load 0.92 kilowatts
Net 0.39 kilowatts

Net Power Consumption: 1.11 kilowatt-hours per ton of feed.
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1.4.4. Screen Analyses

Hendy Mill Feed

- 343 -

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 3/8 3.0 3.0 97.0
3 13.3 16.3 83.7
L 12.9 29.2 70.8
6 11.5 40.7 59.3
v 8 10.4 51.1 48.9
10 8.4 59.5 40.5
1L 6.4 65.9 34.1
20 L4 70.3 29.7
28 - 3.8 Th.1 25.9
35 2.9 77.0 23.0
48 3.0 80.0 20.0
65 3.0 83.0 17.0
100 2.3 85.3 4.7
150 2.3 87.6 12.4
200 2.5 90.1 9.9
- 200 9.9 100.0 -
Total 100.0 - -
Hendy Mill Discharge
+ 10 0.1 0.1 99.9
1k 0.1 0.2 .99.8
20 0.2 0.4 99.6
28 0.4 0.8 99.2
35 0.7 1.5 98.5
48 1.7 3.2 96.8
65 3.2 6.4 93.6
100 5.5 11.9 88.1
150 10.2 22.1 7.9
200 18.0 40.1 59.9
. 270 13.8 53.9 46.1
400 18.0 71.9 28.1
- L4oo 28.1 100.0 -
Total 100.0 - -
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Test No. PP16 - Continued

1.4.4. Screen Analyses

Cyclone Underflow.

Mesh Size % Retained % Passing
(Tyler) Individual . . Cumulative - Cumulative
+ 10 0.1 0.1 99.9
1k 0.2 0.3 99.7
20 0.3 0.6 99.4
28 0.5 1.1 98.9
35 0.9 2.0 98.0
48 : 2.1 h,1 95.9
65 3.9 8.0 92.0
100 6.5 1L.5 85.5
150 11.6 26.1 73.9
200 19.8 45.9 - 54,1
270 15.0 60.9 - 39.1
400 17.3 78.2 21.8
- koo 21.8 100.0 Co-
Total 100.0 - -

Cyclone Overflow

+ 65 0.7 0.7 99.3
100 1.4 2.1 97.9
150 3.k 5.5 9k.5
200 8.3 13.8 86.2
270 8.8 22.6 7.4
400 15.5 38.1 61.9

- Loo 61.9 100.0 -

Total 100.0 - -
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1.4.4. Screen Analyses

Pb Rougher Concentrate

Particle _ % Retained % Passing
__Size Individual Cumulative Cumulative
+ 200 mesh 7.7 T.7 92.3
270 7.3 -15.0 85.0
27.8 um 17.6 '32.6 67.4
21.5 8.0 40.6 59.4
15.0 12.0 ' 52.6 L7,k
10.3 11.4 64.0 36.0
7.9 7.8 71.8 28.2
- 7.9 28.2 100.0 -
Total 100.0 - -
Specific Gravity 4.70
Pb 1lst Regrind Discharge
+ 200 mesh 0.8 0.8 99.2
270 2.5 3.3 96.7
27.4 um 19.3 22.6 7.4
21.2 13.2 35.8 6L4.2
14.8 23.2 59.0 4i.o0
10.2 1k4.2 73.2 26.8
7.9 5.7 78.9 21.1
- 7.9 21.1 100.0 -
Total 100.0 - -
Specific Gravity 4.75
Pb 1st Regrind Cyclone Underflow
.+ 200 mesh 5.4 5.4 gk .6
270 6.0 11.k 88.6
27.4 um 11.8 23.2 76.8
21.2 30.3 53.5 46.5
14.8 22.2 75.7 24.3
10.2 11.8 87.5 12.5
7.9 3.9 91.4 8.6
- T.9 8.6 100.0 -
Total 100.0 - -

Specific Gravity 4.78
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1.4.4. Screen Analyses

Pb 1st Cleaner Concentrate

- 346 -

Particle % Rétainéd % Passing
Size Individual Cunulative Cumulative
+ 27.8 um 1.8 ‘1.8 98.2
21.5 2.1 3.9 96.1
15.0 7.5 11.Lk 88.6
10.3 16.5 27.9 72.1
7.9 15.3 43.2 56.8
- 7.9 56.8 100.0 -
Total 100.0 - -
épecific Gravity L4.63
Pb 1lst Regrind Cyclone Overflow
+ 28.6 um . 1.2 1.2 98.8
22.2 1.8 3.0 97.0
15.8 7.3 10.3 89.7
10.6 17.6 27.9 72.1
8.2 14.8 ho.7 57.3
- 8.2 57.3 100.0 -
Total 100.0 - -
Specific Gravity L.LT
Pb 2nd Regrind Cyclone Overflow
+ 21.5 pum 0.4 0.4 99.6
15.0 2.8 3.2 96.8
10.3 16.3 19.5 80.5
7.9 16.0 35.5 64.5
- 7.9 64.5 100.0 -
Total 100.0 - -

Specific Gravity 4.65
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1.4.4. Screen Analyses

Pb Uth Cleaner Concentrate

- 37 -

+

Particle % Retained % Passing
Size Individual Cumulative Cumulative
19.1 um 1.2 1.2 98.8
.13.3 5.6 6.8 93.2
9.2 21.6 28.4 1.6
T.1 18.0 L6.h 53.6
- 7.1 <« 53.6 100.0 -
Total 100.0 - -
Specific Gravity 5.58»
Zn Regrind Cyclone Overflow
+ 200 mesh 1.1 1.1 98.9
270 1.8 2.9 97.1
30.7 um 8.1 11.0 89.0
23.8 5.9 16.9 83.1
16.6 11.4 28.3 T1.7
11.4 10.5 38.8 61.2
8.8 6.8 45,6 sh.L
- 3.8 5h.h 100.0 -
Total 100.0 - -
Specific Gravity L4.Ok
7Zn Yth Cleaner Concentrate
+ 200 mesh L.7 L7 95.3
270 6.0 10.6 89.k
30.7 um 13.1 23.8 76.2
23.8 8.9 32.7 67.3
16.6 13.7 6.4 53.6
11.4 12.3 58.7 41.3
3.8 8.0 66.7 33.3
8.8 33.3 100.0 -
Total 100.0 - -

Specific Gravity 4.06
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~ Test No. PP16 - Continued

1.4.4. Screen Analyses -

Zn Scavenger Tailing

Particle - | - % Retained : " | % Passing
Size Individual Cumulative Cumulative
.+ 200 mesh 12.2 12.2 87.8
270 8.7 20.9 "79.1
33.2 um 12.0 32.9 67.1
25.7 9.6 ho.5 57.5
17.9° 13.1 55.6 hh. L
12.3 10.4 66.0 3k.0
9.5 6.1 72.1 27.9
- 9.5 27.9 100.0 -
Total 100.0 - -

Specific Gravity 3.61

Zn Regrind Discharge

+ 200 mesh 9.4 9.4 90.6
270 11.6 21.0 79.0
30.3 um 13.4 34.4 65.6
23.5 L. 6 79.0 21.0
16.4 10.6- 89.6 10.4
11.3 3.0 92.6 7.4
8.7 1.2 93.8 6.2

- 8.7 6.2 .100.0 -

Total 100.0 - -

Specific Gravity 4.08

Zn Regrind Cyclone Underflow,

+ 100 mesh 1.6 1.6 98.4
150 4.5 6.1 93.9
200 ' 11.h 17.5 82.5
270 13.6 31.1 68.9

30.3 um 12.2 - 43.3 56.7T
23.5 4.0 87.3 12.7 .
16.4 7.2 9k.5 5.5
11.3 1.2 95.7 4.3
8.7 0.4 96.1 3.9
- 8.7 3.9 100.0 -
Total : 100.0 - -

Specifie Gravitv L4.11
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Test No. PP16 - Continued

2. Flotation

-

2.1. Purpose: 1) To improve lead recovery.
2) To improve zinc concentrate grade.

2.2. Method: v No changes were made to the flowsheet. The pH in the zinc
cleaning was increased from pH 10.5 to 11.0. To obtain good
froth conditions and control in the lead cleaning circuit, it
was found necessary to increase the recirculating-load in the
lead 2nd, 3rd and 4th cleaners. Thecircuit was operated for
7.75 hours at a feed rate of 690 pounds per hour. Samples
were taken every 20 minutes during the last two hours of oper-

~ ation.

2.2.1. Flotation Equipment

As for test PP1l1.

2.2.2. Flotation Reagents

See following page.
2.3. Flowsheet: As for test PP15.

2.4, Results: Lead grade and recovery was very similar to those of the
previous test.

Zinc grade improved with the higher pH in the cleaning with
no loss in recovery. The unselective froth condition dominated
in the zinc cleaning.
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Test No. PP16 - Continued

2.2.2. Reagent Additions

Type P;zid;hzithzient Point of Addition
NaoCO3 3.56 Ball Mill Feed
NaCN 0.22 Ball Mill Feed
ZnS0y4 0.98 Ball Mill Feed
R-2L41 0.03 Ball Mill Feed
Z-11 0.05 Cyclone Feed Pump
Z-11 _ 0.03 Pb Ro. Conditioner
MIBC 0.05k4 Pb Ro. Feed Pump
MIBC 0.076 Pb Ro. 3rd Cell
NaCN 0.1k Pb Rougher Tailings
ZnS0q 0.4kh Pb Rougher Tailings
7Z-11 0.03 Pb Scavenger Feed
MIBC 0.023 Pb Scavenger Feed
Na>COs 0.46 Pb 1lst Regrind Mill
ZnS0y 0.50 Pb 1st Regrind Mill
NaCN 0.32 Pb 1st Regrind Mill
R-242 0.02 Pb Cyclone Feed Pump
MIBC 0.038 Pb 1st Cl. Feed Pump
Z-11 0.02 Pb 1st Cl. Lth Cell
NaCN 0.10 Pb 2nd Regrind Mill
NaCN 0.10 Pb 3rd Cleaner Feed
NaCN 0.0k Pb 4th Cleaner Feed
Ca(OH)> ‘2.60 Zn Rougher Cond. Feed
CuSQ4 .- 2.10 7Zn Ro. Conditioner No. 1
M-T48 0.11 Zn Ro. Conditioner No. 2
7-6 0.13 Zn Rougher Feed Pump
DF-250 0.076 Zn -Rougher Feed Pump
7-6 0.03 Zn Scavenger Feed
7-200 0.016 7n Scavenger Feed
DF-250 0.030 Zn Scavenger Feed
Ca(OH)> 3.00 Zn Regrind Mill
M-T48 0.015 Zn Regrind Mill
CuSO0q4 0.20 Zn Regrind Mill
DF-250 0.029 _ Zn 1st Cleaner Feed
Z-200 0.031 Zn lst Cleaner Feed
72-6 0.02 7Zn 1lst Cl. Scavenger
Ca(OH) 2 0.38 Zn 2nd Cl. Feed
DF-250 0.006 Zn 2nd Cl. Feed
7-6 0.07 - Zn 2nd Cl. Feed
Ca(OH)2 . 0.k2. Zn 3rd Cl. Feed
Ca(OH) > 0.18 Zn 4th Cl. Feed
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Test No. PP16 - Continued

2.k. Results: ' .

2.4.1. pH

Product

[

Cyclone Overflow

Pb Rougher Feed

Pb Scavenger Tailing

Pb Regrinding Mill Discharge

Pb 1st Cleaner Feed

Pb 2nd Cleaner Feed
~ Pb 3rd Cleaner Feed

Pb 4th Cleaner Feed

Zn Rougher Feed

' Zn Scavenger Tailing
Zn Scavenger Feed
7Zn 1lst Cleaner Feed
Zn 2nd Cleaner Feed
Zn 3rd Cleaner Feed
7n 4th Cleaner Feed

HEPFHFOFOOWVWWWOW\W ®mC@
COoOHOUVMOEFWNH &\

el i el

2.4.2. Pulp Densities

Product Pulp Density gpl
Pb Rougher Feed 1180
Pb Scavenger Tailing 1175
Pb 1st Cleaner Feed 1093
Zn Rougher Feed 1115
Zn Scavenger Tailing . 1057
Zn 1lst Cleaner Feed 1067

2.4.3. Pulp Temperature

Product °c
Pb Rougher Feed 25
Pb Regrinding Mill Discharge 26
Zn Rougher Feed 25

Zn Regrinding Mill Discharge 27



Test No. PP16 ~ Continued

2.4.4%. Chemical Analyses

Product

Assays, %

Pb

N
[=]

Cyclone Overflow

Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb

Pb
Pb
Pb
Pb
Zn
Zn
Zn

Zn
n

Zn

Zn
7n
Zn
Zn
Zn
Zn
Zn

Rougher Feed

Rougher Concentrate

Rougher Tailing

Scavenger Concentrate
Scavenger Tailing

1st Cleaner Concentrate

1st Cleaner Tailing

1st Regrind Discharge

1st Regrind Cyclone Overflow
1st Regrind Cyclone Underflow

2nd Regrind Cyclone Overflow

Cleaner Concentrate

Rougher Feed

Rougher Concentrate

Rougher Tailing

Scavenger Concentrate
Scavenger Tailing

1st Cleaner Tailing

1st Cleaner Concentrate
Regrinding Cyclone Overflow
Regrinding Cyclone Underflow
lst Cl. Scavenger Concentrate
1st Cl. Scavenger Tailing
2nd Cl. Tailing

Cleaner Concentrate

N
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Test No. PP16 - Continued

2.4.5. Metallurgical Results

Two~-Product Formula

- 353 -

Weight Assays, % % Distribution
Product
: : % Pb Zn Pb Zn
Pb Ro. Concentrate 19.80 21.2 15.0 71.3 26.4
Pb Ro. Tailing 80.20 2.11 10.3 28.7 T3.6
Cyclone_Overflow (meas) 100.00 5.89 - 10.2 100.0 100.0
(Ccale.) - 5.89 11.2 - -
Pb Scav. Concentrate 12.62 5.43 144 11.6 16.2
Pb Scav. Tailing 67.58 1.49 9.60 17.1 57.8
Pb Ro. Tailing (meas) © 80.20 2.11 10.3 28.7 81.0
(calc.) - 2.11 10.4 28.7 Th.0
Pb 1st Cl. Concentrate 15.70 25.4 7.4 67.6 24.3
Pb 1st Cl. Tailing 4.10 5.10 16.1 3.55 5.88
Pb Ro. Concentrate (meas) 19.80 21.2 15.0 71.3 29.1
(Calc.) - 21.2 17.1 71.2 30.2
Zn Ro. Concentrate 12.50 2.50 4o.2 5.31 b7
7Zn Ro. Tailing 55.08 1.48 2.96 13.8 1k.5
Pb Scav. Tailing (meas) 67.58 1.k49 9.60 17.1 63.6
(Calc.) - 1.67 9.85 19.1 59.2
7n Scav. Concentrate L.oL 3.46 13.0 2.90 5.72
Zn Scav. Tailing 50.1k4 1.4k 1.97 12.3 8.80
Zn Ro. Tailing (meas) 55.08 1.48 2.96 13.8 16.0
(Calc.) - 1.62 2.96 15.2 1h.5
Three-Product Formula
Pb 4th C1. Concentrate 7.99 56.2 12.1 76.2 9.5
7Zn 4th Cl. Concentrate 15.68 1.92 49,3 5.1 75.8
Zn Scav. Tailings 76.33 1.h44 1.97 18.7 1h.7
Cyclone Overflow (meas) 100.00 5.89 10.2 100.0 100.0
(cale.) - 5.89 10.2 - -




Test No. PP1T

1. Grinding

1l.1l. Purpose:

1.2. Method:

1.3. Flowsheet:

1.4. Results:

o b A AR U

_ 354 -

To increase the fineness of cyclone overflow product to 90 %
minus 200 mesh.

Similar to tests PP1 - 16, except that 50 1b 3" balls and 25 1b
1%" balls were added to the Hendy mill to make-up for ball
consumption in previous tests. The grinding circuit was operated
for a period of T.75 hours at a feed rate of 690 pounds per

hour. The samples were taken every 30 minutes during the last

2 hours of operation. » ’

1.2.1. Classification Equipment

Hendy Mill; P-50 Dorr Cyclone:
1 1/2 inch diameter:
5/8 inch vortex
1/2 inch apex

Pb 1st Regrind

Sala Mill; Krebs Cyclone:
1 inch diameter
1/4 inch vortex
1/8 inch apex

Zinc Regrind

Conical Mill; Goodwin Cyclone:

1 1/2 inch diameter
1/2 inch vortex
1/4 inch apex

As for test PPl.
The grinding circuit was stable during the test run. Net power

consumption in the Hendy mill was 1k4.9 kilowatt-hours per ton
of % inch feed. The cyclone overflow was 87.6 % minus 200 mesh.



Test No. PP17 - Continued

1.4. Results:

Feed:

Feed Rate:
Mill Speed:_
Mill Load:

Operating Time:
Mill Feed:

Circulating Load:

Pulp Densities:

Average Power:

Net Power Consumption:

Work Index:

- 355 -

1.4.1. Ball Mill Report

Minus % inch ore at 1.5 percent moisture content

690 dry pounds per hour

32 r.p.m., 80.5 percént of critical speed

3 inch balls 1000 pounds
1% inch balls 600 pounds
1 inch balls 400 pounds
Total 2000 pounds

Total 7.75 hours, test period 2.0 hours
Total 5348 pounds, test period 1380 pounds
Cyclone underflow 562 percent

| gpl % Solids
Mill Discharge 2080 69
Cyclone Overflow 1392 38
Cyclone Underflow 236k 17
Gross ‘ | T.13 kilowatts
No Load 1.92 kilowatts
Net 5.21 kilowatts

14.9 kilowatt-hours per ton of % inch feed.

12.08

¢ e it S



Test No. PP17 - Continued

1.4, Results:

Regrinding Mill:
Feed:

Feed Rate:

Mill Speed:
bMill_Load:

Operating Time:-

Pulp Densities:

Average Power:

Net Power Consumption:
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1.4.2. Lead Regrinding Mill Report

Sala Mill
Lead Rougher Concentrate and Pb 2nd Cleaner Tailing
128.5 pounds per hour, 18.37 percent of the mill feed

31 r.p.m., 73 percent of critical speed

2 inch balls 380 pounds

1 inch balls - 820 pounds

Total léOO pounds

Total T7.T75 hours, test period 2.0 hours
gpl % Solids

Mill Discharge 2420 17.5

Cyclone Feed 1280 31.3

Cyclone Overflow 1095 : 10.5

Cyclone Underflow 2420 7.5

Gross 7.24 kilowatts

No Load 0.92 kilowatts

Net 6.32 kilowatts

18.06 kilowatt-hours per ton of feed.



Test No. PP17 - Continued

1.4. Results:

Regrinding Mill:
Feed:

Mill Speed;

Mill Load:

Operating Time:

Average Power:

1

Net Power Consumption:
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1.4.3. Zinc Regrinding Mill Report

Conical Mill
Zinc Scavenger Concnetrate and Zn 1st Cleaner Tailings

32 r.p.m., 75 percent of critical speed

1 inch balls 320 pounds

% inch balls 220 pounds

Total 540 pounds

Total T7.75 hours, test period 2.0 hoﬁré
Gross o 1.54 kilowatts

No Load 0.92 kilowatts

Net 0.62 kilowatts

1.77 kilowatt-hours per ton of feed
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1.4.%. Screen Analyses

Hendy Mill Feed
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Mesh Size _ % Retained _ % Passing
(Tyler) Individual Cumulative Cumulative
+ 3/8 . 3.6 3.6 96.4
3 : 10.5 1k.1 85.9
L 11.9 26.0 4.0
6 10.6 36.6 63.4
8 8.8 b5,k sh.6
10 7.5 52.9 . 7.1
1h 6.k 59.3 4o.7
20 4.9 6L.2 35.8
28 4.1 68.3 31.7
35 3.4 1.7 28.3
48 3.7 75.4 24 .6
65 3.6 79.0 21.0
100 2.9 81.9 18.1
150 2.9 84.8 15.2
200 3.2 88.0 12.0
- 200 12.0 100.0 -
Total 100.0 - -
Cyclone Underflow .
+ 10 0.1 0.1 99.9
14 0.2 0.3 99.7
20 0.3 0.6 99.4
28 0.4 1.0 99.0
35 0.8 1.8 98.2
48 1.7 3.5 96.5
65 3.3 6.8 93.2
100 5.7 12.5 87.5
150 10.2 22.7 7.3
200 18.5 hi.2 58.8
270 14.6 55.8 Lh,2
Loo 18.6 4.4 25.6
- koo 25.6 100.0 -
Total 100.0 - -




Test No. PP17 - Continued

1.4.4. Screen Analyses

Bendy Mill Discharge

- 35

9 -~

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 0.1 0.1 99.9
1k 0.1 0.2 99.8
20 0.2 0.k 99.6
28 0.3 0.7 99.3
35 0.6 1.3 98.7
48 1.4 2.7 97.3
- 65 2.7 5.4 9L.6
- 100 4.8 10.2 89.8
150 9.1 19.3 80.7
200 16.8 36.1 63.9
270 13.8 k9.9 50.1
400 18.0 - 67.9 32.1 .
- koo 32.1 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.5 0.5 99.5
100 1.2 1.7 98.3
150 3.0 4.7 95.3
200 7.7 12.4 87.6
270 8.5 20.9 79.1
400 15.7 36.6 63.4
- koo 63.4 100.0 -
Total 100.0 - -




Test No. PP17 - Continued

1.4.4. Screen Analyses

Pb Rougher Concentrate
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Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh T.3 7.3 92.7
270 7.8 15.1 84.9
27.8 um 19.0 3h.1 65.9
21.5 8.2 k2.3 S5T.7T
15.0 12.1 54.4 4s5.6
10.3 10.4 64.8 35.2
8.0 T.2 T2.0 28.0
- 8.0 28.0 100.0 -
Total lO0,0 - -
Specific Gravity 4.68
Pb éegrind Discharge
+ 270 mesh 1.1 1.1 98.9
27.1 um 10.4 11.5 88.5
21.0 9.0 20.5 79.5
14.6 21.5 42.0 58.0
10.1 22.4 64 .k 35.6
7.8 10.5 Th.9 25.1
- 7.8 25.1 100.0 -
Total 100.0 - -
Specific Gravity 4.82
Pb Regrind Cyclone Underflow
+ 200 mesh 3.0 3.0 97.0
270 b1 7.1 92.9 -
27.1 um 16.4 23.5 76.5
21.0 10.8 34.3 65.7
14.6 21.8 56.1 43.9
10.1 21.8 T7.9 22.1
7.8 10.7 88.6 11.4
- 7.8 11.% 100.0 -
Total 100.0 - -

Specific Gravity 4.77

e s kol b



Test No. PP17T - Continued

1.4.4. Screen Analsyes

Pb Regrind Cyclone Qverflow
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Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 15.7 um 0.8 0.8 99.2
10.8 2.4 3.2 96.8
8.3 9.4 12.6 87.4
- 8.3 87.4 100.0 -
Total 100.0 - -

Pb Lth Cleaner Concentrate

Specific Gravity 4.40

+ 24,2 um -1.0 1.0 99.0
18.8 0.8 1.8 98.2
13.1 b,k 6.2 93.8

9.0 11.0 17.2 82.8

7.0 15.2 32.4 67.6
- 7.0 6T7.6 100.0 -
Total 100.0 - -

Specific Gravity 5.67

Zn Regrind Cyclone Underflow

+ 150 mesh 1.6 1.6 98.4
200 4.0 5.6 9k .k
270 7.3 12.9 87.1

28.3 um 16.4 29.3 70.7
22.0° k1.0 70.3 29.7
15.3 24 .4 94,7 5.3
10.5 - 1.8 96.5 3.5
8.1 0.2 96.7 3.3
- 8.1 3.3 100.0 -
Total 100.0 - -

Specific Gravity U.47
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1.4.4, Screen Analyses

Zn Regrind gyélone Overflow
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Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 29.6 um 9.8 9.8 90.2
22.9 3.1 - 12.9 87.1
16.0 8.8 2l.7 78.3
11.1 12.6 34.3 65.7
8.6 8.6 42,9 57.1
- 8.6 " 57.1 100.0 -
Total - 100.0 - -
Specific Gravity 4.13
7n Regrind Discharge
+ 200 Mesh 3.4 3.4 96.6
270 5.3 8.7 91.3
29.0 um 13.4 22.1 77.9
22.5° 47.0 69.1 30.9
15.7 20.8 89.9 10.1
10.8 3.k 93.3 6.7
8.3 1.1 9L L 5.6
- 8.3 " 5.6 100.0 -
Total 100.0 - -

Specific Gravity U4.38
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1.4.4. Screen Analyses

7n 4th Cleaner Concentrate

- 363 -

Particle % Retained % Passing
Size Individual ‘ [ Cumulative Cumulative
+ 200 mesh 9.6 . 9.6 0.4
270 8.2 17.8 82.2
29.9 um 14.8 32.6 67.4
23.2 8.0 40.6 59.k
16.2 11.2 51.8 48.2
11.1 9.5 61.3 38.6
8.6 6.6 67.9 36.1
- 8.6 32.1 100.0 -
Total 100.0 - -
Specific Gravity L.oOT
Zn Scavenger Tailing
+ 200 mesh 9.0 9.0 91.0
270 6.9 15.9 84.1
33.2 um 11.0 26.9 3.1
25.7 9.0 35.9 6L.1
17.9 12.9 48.8 51.2
12.3 11.0 59.8 ko.2
9.5 6.8 66.6 33.h
- 9.5 33.k 100.0 -
Total 100.0 - -

Specific Gravity 3.62
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2. Flotation

2.1. Purpose:

2.2. Method:

2.3. Flowsheet:

2.4, Results:

s e e et bt e sa
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1) To repeat lead circuit conditions of test PP9.
2) To repeat zinc circuit conditions of test PP16.

In the lead circuit the 2nd regrind stage of lead concentrate
was omitted, and the fineness of regrind was increased in
the 1st regrind stage by the addition of 480 pounds of steel
balls. In the zinc regrind circuit the 2 inch Goodwin
cyclone was replaced by a 1% inch cyclone. The circuit was
operated for a period of T7.75 hours at a feed rate 695 pounds
per hour. The samples were taken every 20 minutes durang

the last 1.2 hours of operation.

2.2.1. Flotation Equipment

As for test PPl1.

2.2.2. Flotation Reagents

See following page.

a) Lead circuit; as for test PP9
b) Zinc Circuit; as for test PP15

After the above changes, conditions in the lead circuit
improved slightly. No improvement in the zinc grade was
achieved in this test.
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2.2.2. Reagent Additions

Pounds of Reagent

Type per Short Ton Point of Addition

Nao>COsz 3.8h Ball Mill Feed

NaCn 0.22 Ball Mill Feed

ZnS0y 0.95 Ball Mill Feed
R-2h1 0.03 Ball Mill Feed

2-11 0.05 Cyclone Feed Pump
- Z-11 0.03 Pb Ro. Conditioner
MIBC 0.053 Pb Ro. Feed Pump
MIBC 0.075 Pb Ro. 3rd Cell
NaCN 0.15 - Pb Rougher Tailing
ZnS04 0.48 Pb Rougher Tailing
Z-11 0.03 Pb Scavenger Feed
MIBC 0.023 - Pb Scavenger Feed
Na>CO3 0.30 Pb Regrind Mill
ZnSO04 0.56 . Pb Regrind Mill

NaCN 0.31 Pb Regrind Mill
R-242 0.02 Pb Cyclone Feed Pump
MIBC 0.041 Pb 1st Cl. Feed Pump
Z-11 0.02 Pb 1st Cl. L4th Cell
NaCN 0.11 Pb 2nd Cleaner Feed
NaCN 0.05 Pb 3rd Cleaner Feed
Ca(OH)2 3.08 Zn Ro. Conditioner Feed
CuSOq4 2.10 Zn Ro. Conditioner No. 1
M-Th8 0.12 Zn Ro. Conditioner No. 2
Z~6 0.13 7Zn Ro. Feed Pump
DF-250 0.075 Zn Ro. Feed Pump

72-6 0.03 7n Scavenger Feed
Z-200 0.018 7Zn Scavenger Feed
DF-250 0.030 Zn Scavenger Feed
Ca(OH)2 - 0.46 Zn Regrind Mill
M-T48 0.013 7Zn Regrind Mill
CuSO4 0.20 Zn Regrind Mill
DF-250 0.030 Zn 1lst Cl. Feed
Z-200 0.030 Zn 1lst Cl. Feed
DF-250 0.006 Zn 2nd Cl. Feed
Ca(OH)2 0.20 Zn 2nd Cl. Feed
Z-200 0.033 Zn 2nd Cl. Feed
Ca(OH)2 0.40 Zn 3rd Cl. Feed
Ca(OH)2 0.10 Zn 4th Cl. Feed
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Test No. PP17 - Continued

2.4, Results:

2.4.1. pH

Product PH
Cyclone Overflow 8.8
Pb Rougher Feed 8.7 -
Pb Scavenger Tailing 8.5
Pb Regrinding Mill Discharge 8.8
Pb 1st Cleaner Feed 9.1
Pb 2nd Cleaner Feed 9.4
Pb 3rd Cleaner Feed 9.5
Pb bth Cleaner Feed 9.3
Zn Rougher Feed 10.1
Zn Scavenger Tailing 9.5
Zn Regrinding Mill Feed 10.6
7Zn lst Cleaner Feed 10.8
7Zn 2nd Cleaner Feed 10.8
Zn 3rd Cleaner Feed 11.0
7Zn Uth Cleaner Feed 10.8

2.4.2. Pulp Densities

Product Pulp Déensity gpl
Pb Rougher Feed _ . 1205
Pb Scavenger Tailing 1238
Pb 1st Cleaner Feed 1095
Zn Rougher Feed 1220
Zn Scavenger Tailing 1102
Zn 1lst Cleaner Feed 1060

2.4.3. Pulp Temperature

Product _C
Pb Rougher Feed ' 27
Pb Regrinding Mill Discharge 30
Zn Rougher Feed 27

Zn Regrinding Mill Discharge 32
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2.4.4. Chemical Analyses
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Product

Assays, %

e

n

Cyclone Overflow

Pb
Po
Pb
Po
Pb
Pb
Pb
Po
Pb
Pb
Pb

-’

Zn
Zn
n
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn

Rougher Feed

Rougher Concentrate

Rougher Tailing

Scavenger Concentrate
Scavenger Tailing.

1st Cleaner Concentrate

1st Cleaner Tailing

Regrind Discharge

Regrind Cyclone Overflow
Regrind Cyclone Underflow
Cleaner Concentrate

Rougher Feed

Rougher Concentrate

Rougher Tailing

Scavenger Concentrate
Scavenger Tailing

1st Cleaner Tailing

1st Cleaner Concentrate
Regrinding Cyclone Overflow
Regrinding Cyclone Underflow
Regrind Discharge

1lst Cl. Scavenger Concentrate
lst Cl. Scavenger Tailing
2nd Cleaner Tailing

Cleaner Concentrate . .

10.1
11.5
14.6
10.9
13.6
9.85
16.4
16.2
14.6
16.6
k4.7
9.79
10.
35.9
2.16
7.93
1.52
2.93
37.1
7.88
2.47
2,44
17.6
2.93
11.3
43.3
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Test No. PPLT - Continued

2.4.5 Metallurgical Results

Two-Product Formula

_ : Weight Assays, % é % Distribution
" Product

% Pb 7n Pb Zn

Pb Ro. Concentrate 18.37 2.7 14.6 69.0 23.2
Pb Ro. Tailing 81.63 2.29 10.9 § 31.0 76.8
Cyclone Overflow (meas) 100.00 6.0k 10.1 100.0 100.0

(Cale.) - 6.0k 11.6 - » -

Pb Scav. Concentrate - 17.95 4.56 13.6 13.6 21.1
Pb Scav. Tailing 63.68 1.65 9.85 17.4 54.2
Pb Ro. Tailing (meas) 81.63 2.29 10.9 30.9 88.1
(cale.) - 2.29 10.7 31.0 75.3

Pb 1st Cl. Conc. | 15.13 26.4 16.4 66.1 21.4
Pb 1st Cl. Tail. i 3.24 5.42 16.2 2.91 k.53
Pb Ro. Conc. (meas) ! 18.37 22.7 14.6 69.0 26.6
(Cale.) - : 22.7 16.4 69.0 25.9

7Zn Ro. Concentrate 1k4.51 2.66 ' 35.9 6.4 45.0
Zn Ro. Tailing . ho.aT 1.38 2.16 11.2 9.2
Pb Scav. Tailing (meas) 63.68 1.65 9.65 17.4 62.1
A (Cale.) - 1.67 9.85 17.6 54.2
Zn Scav. Concentrate ' k.01 3.11 7.93 2.5 3.4
Zn Scav. Tailing 44,26 1.h1 1.52 10.3 5.8
Zn Ro. Tailing (meas) Lhg.17 1.38 2.16 11.2 10.5
(Cale.) - 1.58 2.16 12.8 9.2

Zn 1st Cl. Conc. 14.00 2.68 311 || 6.2 hl.9
Zn 1lst Cl. Tail. 0.51 5.12 2.93 0.4 0.1
7n Ro. Conc. (meas) 1k.51 2.66 35.9 6.4 51.6
(Calc.) - 2.77 35.9 6.6 k5.0

Zn 1lst Cl. Scav. Conc. 0.16 5.18 17.6 0.1 0.2
7n 1lst Cl. Scav. Tail. 0.35 : 3.08 2.93 0.2 0.1
Zn 1lst Cl. Tail. (meas) 0.51 i 3.30 T7.46 0.3 0.4
(Cale.) - 3.62 7.53 0.3 0.3
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Test No. PP17 - Continﬁed

2.4.5. Metallurgical Results

Three-Product Formula

: | Weight Assays, % % Distribution
Product - o .
% Pb 7Zn ~ Pb Zn
Pb Lkth Cl. Concentrate 7.78 59.2 9.79 76.2 7.6
Zn Lth Cl. Concentrate 19.00 2.13 43.3 6.70 81.4
Zn Scav. Tailing 73.22 1.41 1.52 17.1 11.0
Cyclone Overflow (meas) 100.00 6.0k 10.1 100.0 100.0
(Calc.) - 6.0k 10.1 - -
2.4.6. Water Analyses
Assays
Product S04 PPM pH
Hendy Cyclone Overflow - 124 8.30°
Fb Scav. Tailing 116 10.50
Zn Scav. Tailing 86 8.85
Tailing Pond H20 59 , 8.53




Test No. PP18

1. Grinding

1.1. Purpose:

1.2. Method:

1.3. Flowsheet:

1.4. Results:
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To increase the fineness of primary grind tc 90 %
minus 200 mesh.

The ball charge of the Hendy mill was increased by 60 pounds
(i.e. 40 1b 3 inch balls and 20 1b 1% inch balls). The
grinding circuit was operated for a period of T7.75 hours at -
a feed rate of 7Ol pounds per hour. The samples were taken
every 30 minutes during the last 2 hours of operation.

1.2.1. Classification Equipment

Hendy Mill; P-50 Dorr Cyclone:

1 1/2 inch diameter
3/8 inch vortex
1/2 inch apex

Pb Regrind
Sala Mill; Krebs Cyclone:

1 inch diameter
1/4 inch vortex
1/8 inch apex

Zn Regrind
Conical Mill; Goodwin Cyclone:

1-1/2 inch diameter
1/2 inch vortex
3/16 inch apex

As for test PPl.

The grinding circuit was quite stable during the test run.
Net power consumption in the Hendy mill was 18.06 kilowatt-
hours per ton of % inch feed. The cyclone overflow was
87.2 % minus 200 mesh.



Test No. PP18 - Continued

1.4, Results:

Feed:

Feed Rate:
Mill Speed:
Mill Load:

Operating Time:
Mill Feed:
Circulating Load:
Pulp Densities:

Average Power:

Net Power Consumption:

Work Index:
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1.4.1. Ball Mill Report

Minus % inch ore at 0.5 percent moisture content
701 dry pounds per hour
32 r.p.m., 80.5 percent of critical speed

3 inch balls 1000 pounds
1% inch balls 600 pounds
1 inch balls 400 pounds
Total : 2000 pounds

Total 7.T75 hours, test period 2.0 hours
Total 5438 pounds, test period 1402 pounds
Cyclone underflow 538 percent

gpl %_Solids
Mill Discharge 2088 69
Cyclone Overflow 1392 37.5
Cyclone Underflow o34l 76
Gross 7.13 kilowatts
No Load 1.92 kilowatts
Net ' 5.21 kilowatts

14.9 kilowatt-hours per ton of % inch feed.
11.5k



- 3712 -

Test No. PP18 - Continued

1.4. Results:
1.4.2. Iead Regrinding Mill Report
Regrinding Mill: Sala Mill
Feed: Lead Rougher Concentrate
Feed Rate: 157 pounds per hour, 22.39 percent of the mill feed
Mill Speed: 31 r.p.m., 73 percent of critical speed
Mill Load: ' 2 inch balls 380 pounds
1 inch balls 820 pounds
Tdtal 1200 pounds
Operating Time:  Total T.75 hours, test period 2.0 hours
Pulp Densities: gpl % Solids
Mill Discharge 2372 T3
Cyclone Feed 1187 20.0
Cyclone Overflow 11ik2 15.5
Cyclone Underflow 2373 T3
Average Power: Gross T.24 kilowatts
’ No Load 0.92 kilowatts
Wet 6.32 kilowatts

Net Power Consumption: 18.06 kilowatt-hours per ton of feed.



Test No. PP18 - Continued

1.4, Results:

Regrinding Mill:
Feed:

Feed Rate:

Mill Speed:

Mill Load:

Operating Time:

Pulp Densities:

Average Power:

Net Power Consumption:
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1.4.3. Zine Regrinding Mill Report

Conical Mill
Zinc Rougher Concentrate and Zn 2nd cleaner tailing
131 pounds per hour, 18.6L4 percent of the mill feed

32 r.p.m., 75 percent of critical speed

1 inch balls - 320 pounds
3 inch balls 220 pounds
Total ‘540 pounds
Total 7.75 hours, test period 2.0 hours

| gpl % Solids
Mill Discharge 2182 71.8
Cyclone Overflow 1122 1k.0
Cyclone Underflow 2182 71.8
Gross : 1.54 kilowatts
No Load 0.92 kilowatts
Net 0.62 kilowatts

1.77 kilowatt-hours per ton of feed.



Test No. PP18 - Continued

1.4.4. Screen Analyses

Hendy Mill Feed
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Mesh Size % Retained. % Passing
(Tyler) Individual Cumulative Cumulative
+ 3/8 4.8 4.8 95.2
3 11.8 16.6 83.4
N 16.3 32.9 67.1
6 11.8 Wy 7 55.3
8 8.8 53.5 k6.5
10 6.9 60.4 39.6
14 5.9 66.3 33.7
20 4.3 70.6 29.4
28 3.4 4.0 26.0
35 2.8 76.8 23.2
48 3.0 79.8 20.2
65 2.8 82.6 17.4
100 2.3 84.9 15.1
150 2.3 87.2 12.8
200 2.6 89.8 10.2
- 200 10.2 100.0 -
Total 100.0 - -
Hendy Mill Discharge
+ 10 0.2 0.2 99.8
14 0.2 0.4 99.6
20 0.2 0.6 99.
28 0.4 1.0 99.0
35 0.6 1.6 98.4
48 1.7 3.3 96.
65 3.2 6.5 93.5
100 5.6 12.1 8T7.9
150 10.0 22.1 77.9
200 17.5 39.6 60.4
270 13.7 53.3 L6.7
400 17.7 71.0 29.0
- Loo 29.0 100.0 -
Total 100.0 - -

o e e e



Test No. PP18 -~ Continued

1.4.4. Screen Analyses

Cyclone Underflow

- 375 -

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 0.2 0.2 99.8
1h 0.2 0.b 99.6
20 0.3 0.7 99.3
28 0.5 1.2 98.8
35 0.8 2.0 98.0
L8 2.1 h.1 95.9
65 3.8 7.9 92.1
100 - 6.h 14.3 85.7
150 11.k 25.7 Th.3
200 19.6 45.3 Sh.T
270 14.6 59.9 4o.1
400 17.8 7.7 22.3
- k0o 22.3 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.6 0.6 99.h4
100 1.2 1.8 98.2
150 3.2 5.0 95.0
200 7.8 12.8 87.2
270 8.3 21.1 78.9
400 15.3 36.4 63.6
- Loo 63.6 100.0 -
Total 100.0 - -




Test No. PP18 - Continued

1.4.4. Screen Analyses

Pb Rougher Concentrate

376 -

Particle % Retained % Passing
Size Individual Cunmulative Cumulative
+ 200 mesh 6.1 6.1 93.9
270 6.2 12.3 87.7
28.7 um 15.4 27.7 72.3
22.3 7.1 34.8 65.2
15.5 11.6 46,4 53.6
10.7 13.3 59.7 40.3
8.3 . 9.0 68.7 31.3
- 8.3 31.3 100.0 -
Total 100.0 . - -
Specific Gravity 4.48
Pb Regrind Cyclone Underflow
+ 200 mesh 5.6 5.6 ok L
270 7.0 12.6 87.4
27.0 um 22.0 34.6 65.4
20.9 15.0 k9.6 50.4
1k4.6 26.9 76.5 23.5
10.0 12.9 89.4 10.6
7.7 2.9 92.3 7.7
- T.7 7.7 100.0 -
Total 100.0 - -
Specific Gravity L4.86
Pb Regrind Discharge
+ 200 mesh 0.k 0.4 99.6
270 1.2 1.6 98.4
27.0 um 13.4 15.0 85.0
20.9 12.1 27.1 72.9
14.6 25.8 52.9 47.1
10.0 15.4 68.3 31.7
7.7 6.2 4.5 25.5
- T.7 25.5 100.0 -
Total 100.0 - -

Specific Gravity L4.86




Test No. PP18 - Continued

1.4.4. Screen Analyses

Pb Regrind Cyclone Overflow
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Particle _ % Retained o % Passing
Size Individual Cumulative Cumulative
+ 28.2 um 0.5 0.5 99.5
21.9 0.6 1.1 98.9
15.3 5.0 6.1 93.9
10.5 19.2 25.3 Th.T7
8.1 15.0 40.3 59.7
- 8.1 59.7 100.0 -
Total 100.0 - -
Specific Gravity L4.58
Pb Lth Cleaner Concentrate
+ 24,1 um 1.7 1.7 98.3
18.7 1.3 3.0 97.0
13.0 8.8 11.8 - 88.2
8.9 4.2 16.0 8k.0
6.9 16.3 32.3 67.7
- 6.9 67.7 100.0 -
Total 100.0 - -
Specific Gravity 5.88
Zn Regrind Discharge
+ 200 mesh 8.2 8.2 91.8
270 12.8 21.0 79.0
29.4 um 13.8 3.8 65.2
22.9 44,5 79.3 20.7
15.9 11.6 90.9 9.1
10.9 2.0 92.9 T.1
8.5 1.0 93.9 6.1
- 8.5 6.1 100.0 -
Total 100.0 - -

Specific Gravity L4.33 -




Test No. PP18 -~ Continued

1.4.4. Screen Analyses

- 378 -

Zn Regrind Cyclone Underflow

Particle % Retained % Passing
Size Individual Cumlative Cumulative
+ 100 mesh 0.8 0.8 99.2
150 2.2 3.0 97.0
200 8.8 11.8 88.2
270 14.8 26.6 T73.4
29.4 um 13.2 39.8 60.2
22.8 6.2 86.0 14.0
15.9 8.9 9k .9 5.1
10.9 0.6 95.5 L.s
8.5 0.3 95.8 h.2
- 8.5 4.2 100.0 -
Total '100.0 - -
Specific Gravity 4.35
Zn Regrind Cyclone Overflow
+ 30.3 um 6.2 6.2 93.8
23.5 10.0 16.2 83.8
16.4 16.2 32.4 67.6
11.3 13.2 L5.6 5h.L
8.7 8.0 53.6 46.4
- 8.7 L6.L 100.0 -
Total lOQ.O - -
Specific Graivyt‘h.08
Zn 4th Cleaner Concentrate
+ 30.3 um 6.0 6.0 9k.0
23.5 10.1 16.1 83.9
16.4 17.8 33.9 66.1
11.3 15.0 48.9 51.1
8.7 9.2 58.1 41.9
- 8.7 b1.9 100.0 -
Total 100.0 - -

Specific Gravity 4.10




Test No. PP18 - Continued

1.4.4. Screen Analyses

Zn Combined Tailing

379 -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh 10.6 10.6 89.4
- 270 _ 8.0 18.6 81.4
33.2 um 1.k 30.0 70.0
25.7 10.0 40.0 60.0
17.9 13.2 53.2 4L6.8
12.3 10.8 64.0 36.0
9.5 6.3 "T70.3 29.7
- 9.5 29.7 100.0 -
Total 100.0 - -

Specific Gravity 3.62

e b el e



Test No. PP18 - Continued

2. Flotation

2.1. Purpose:

2.2. Method:

1)
2)
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To improve lead recovery.
To improve zinc grade.

The following reagent and circuit changes were made:

Pb

Circuit

Omitted NaCN and ZnS04 additions to Pb scavenger feed.
The NaCN addition to the lead 2nd cleaner was reduced to
0.06 1b/ton.

3) Returned Pb 2nd cleaner tailing to the lead 1lst cleaner
- conditioner instead of to the Pb cyclone feed pump.
Zn Circuit

The 7Z-6 additions to the Zn rougher feed were increased to
0.19 1b/ton. Collector 2-200 was added to the zinc rougher
feed.

CuS04 addition to the Zn conditioner was reduced from

2.0 1b/ton to 1.5 1b/ton. )

The zinc rougher concentrate was reground in the Conical
mill, and the Zn 1lst cleaner tailing was scavenged in

open circuit.

2.2.1. Flotation Equipment

As

for test PPll.

2.2.2. Flotation Reagents

2.4. Results:

See following page.

Changes in the lead cleaning circuit did not produce any
improvement in the lead recovery. In the zinc circuit, after
the zinc rougher concentrate was reground, improvement in the
zinc grade was achieved.
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Test No. PP18 - Continued

2.2.2. Reagent Additions

Type ?;:2d§o§fo§e§§:2t Point of Addition

Na>CO0s3 k.00 Ball Mill Feed

NaCN 0.22 Ball Mill Feed

ZnSOy 0.95 Ball Mill Feed

R-241 0.03 Ball Mill Feed

z-11 - 0.05 Cyclone Feed Pump

Z-11 0.03 Pb Ro. Conditioner

MIBC 0.053 Pb Ro. Feed Pump

MIBC 0.075 Pb Ro. 3rd Cell

Z-11 0.03 Pb.Scavenger Feed

MIBC 0.023 A Pb Scavenger Feed
Na5COs . 0.46 Pb Regrind Mill

ZnS0y 0.52 Pb Regrind Mill

NaCN 0.31 Pb Regrind Mill

R-242 0.02 : . . Pb Cylone Feed Pump
MIBC 0.030 Pb 1st Cleaner Feed Pump
Z-11 0.02 Pb 1st Cl. Lth Cell '
NaCN 0.07 Pb 2nd Cleaner Feed .-
NaCN 0.05 Pb 3rd Cleaner Feed
Ca(0H)> 3.22 7n Ro. Conditioner Feed
CuS0y4 1.50 7Zn Ro. Conditioner No. 1
M-T48 0.11 Zn Ro. Conditioner No. 2
7-6 - 0.19 Zn Rougher Feed Pump
DF-250 0.073 Zn Rougher Feed Pump
Z-6 0.03 Zn Scavenger Feed

Z-200 . 0.019 Zn Scavenger Feed
DF-250 0.032 Zn Scavenger Feed
Ca(OH)2 0.90 7Zn Regrind Mill

Z-200 0.040 Zn Regrind Mill
- CuSOq4 o 0.20 : Zn Regrind Mill

DF-250 0.030 Zn 1st Cleaner Feed

7-6 0.02 7Zn 1lst Cl. Scavenger
Ca(OH)> 0.30 Zn 2nd Cl. Feed

Z-200 0.033 Zn 2nd Cl. Feed

DF-250, 0.006 ' Zn 2nd Cl. Feed

Ca(OH)2 0.10 Zn 3rd Cl. Feed

Ca(0H)> _ 0.14 Zn bth Cl. Feed

et i in A
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Test No. PP18 - Continued

2.3. Flowsheet

a) Pb Circuit

Flotation Feed

Pb Conditioner =

V

Pb Flotation Tailing

Pb Rougher - —=>| Pb Scavenger

K

Sala Ball Mill

b
U

Condition

| Pb 1st Cleaner

Pb 2nd Cleaner

—

Pb 3rd Cleaner

Pb 4th Cleaner

Pb Concentrate



Test No. PP18 - Continued

2.3. Flowsheet

b) Zine Circuit

. Pb Flotation Tailing {:i%:) <:::>
: —\
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P

!

.

Zn Rougher

Zn Scavenger |

Conical Ball Mill

7

=7n Sca:

)//,///

v. Tail—

%>Zn Comb.
Tailing

— ]

‘ZnulstHCleanQr,“KZn,SCQVITCI..Tail.%;n

sScav..

/

Zn 2nd Cleaner

/‘

Zn 3rd Cleaner

I

7Zn Lth Cleane

Zn Cleaner Concentrate

cl.
Tail.
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Test Ne. PP18 - Continued

2.4, Results:

Product

%

Cyclone Overflow

Pbv Rougher Feed

Pb Scavenger Tailing

Pb Regrinding Mill Discharge
Pb 1st Cleaner Feed

Pb 2nd Cleaner Feed

Pb 3rd Cleaner Feed

Pb Lkth Cleaner Feed

Zn Rougher Feed

Zn Scavenger Tailing

Zn Regrinding Mill Feed
Zn 1lst Cleaner Feed
Zn 2nd Cleaner Feed

Zn 3rd Cleaner. Feed

7Zn 4th Cleaner Feed

'._l

HHOOOWONWVW\C\O\W
OCQO OO FAHMNMNDMDNO OO\

el

2.4.2. Pulp Densities

Product Pulp Density gpl
Pb Rougher Feed ' 1188
Pb Scavenger Tailing 1178
Pb 1st Cleaner Feed 11k2
7Zn Rougher Feed 1162
Zn Scavenger Tailing 1122

7n 1st Cleaner Feed 1068

2.4.3. Pulp Temperature

Product 2g
Pb Rougher Feed 26
Pb Regrinding Mill Discharge 31
Zn Rougher Feed 25

Zn Regrinding Mill Discharge 28



Test No. PP18 - Continued

2.4.4. Chemical Analyses

- 385 -

.Productv

Cyclone Overflow

Po
Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
n
Zn
In
Zn
Zn
Zn
Zn
Zn
n
Zn
Zn
Zn
Zn
Zn
Zn

Rougher Feed

Rougher Concentrate

Rougher Tailing

Scavenger Concentrate
Scavenger Tailing

1st Cleaner Concentrate

1st Cleaner Tailing

Regrind Discharge

Regrind Cyclone Overflow -
Regrind Cyclone Underflow
Cleaner Concentrate

Rougher Feed '

Rougher Concentrate

Rougher Tailing

Scavenger Concentrate
Scavenger Tailing

1st Cleaner Tailing

1st Cleaner Concentrate
Regrinding Cyclone Overflow
Regrinding Cyclone Underflow
Regrinding Discharge

1st Cleaner Scav. Concentrate
1st Cleaner Scav. Tailing
2nd Cleaner Tailing
Combined Tailing

Cleaner Concentrate

Assays, %
Po Zn
5.99 10.4
5.8k 11.6
18.4 15.4
2.41 10.6
4.69 ik.o
1.7h 10.2.
23.4 18.7
5.92 16.6
20.1 13.1
19.0 16.0
19.9 13.0
57.5 11.7
1.91 9.41
2.79 27.3
1.57 2.49
3.29 8.41
1.36 1.58
3.00 4.02
3.49 41.6
3.2k 27.3
1.hks5 16.8
1.46 16.6
3.88 6.37
2.18 1.82
5.79 12.8
1.42 1.62
2.82 50.0
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Test No. PP18 - Continued

2.4.5. Metallurgical Results

Two-Product Formula

Weight Assays, % || % Distribution
Product -
. % Pb 7n Pb Zn
Pb Ro. Concentrate 22.39 18.4 15.4 68.8 29.5
Pb Ro. Tailing 77.61 2.k 10.6 31.2 70.5
Cyclone Overflow (meas) 100.00 5.99 10.4 100.0 100.0
(Calc.) - 5.99 11.7 - -
Pb Scav. Concentrate 17.63 4.69 14.0 13.8 21.1
Pb Scav. Tailing 59.98 1.74 10.2 17.h 52.4
Pb Ro. Tailing (meas) 77.61 2.4 10.6 31.2 79.1
(cale.) - 2.41 11.1 31.2 73.5
Pb 1st Cl. Concentrate 15.99 23.4 18.7 62.5 25.6
Pb 1lst Cl. Tailing 6.40 5.92 16.6 6.33 12.9
Pb Ro. Concentrate (meas) 22.39 18.4 15.4 68.8 33.2
(calc.) - 18.4 18.1 68.8 38.5
7n Ro. Concentrate 18.64 2.79 27.3 . 8.68 43.6
Zn Ro. Tailing L1.34 1.57 2.49 10.8 8.8
Pb Scav. Tailing (meas) 59.98 1.7k 10.2 17.4 58.8
(cale.) - 1.95 10.2 19.5 52.4
Zn Scav. Concentrate 7.85 3.88 6.37 5.08 4,28
Zn Scav. Tailing 33.49 1.36 1.58 7.60 4,51
Zn Ro. Tailing (meas) 41.34 1.57 2.49 10.8 9.90
(Calc.) - 1.84 2.48 12.7 8.80
7Zn lst Cl. Concentrate 11.h4 3.49 41.6 6.67 40.8
Zn 1st Cl. Tailing 7.20 3.00 4.02 3.61 2.48
Zn Ro. Concentrate (meas) 18.6L . 2.79 27.03 8.68 48.4
(Cale.) - 3.30 27.08 10.3 43.3
Three-Product Formula
Pb 4th Cl. Concentrate © 7.7k 57.5 11.7 74.8 8.7
Zn Lth Cl. Concentrate 16.5k 2.82 50.0 7.8 79.9
Zn Combined Tailing T2.72 1.k2 1.62 17.4 11.4%
. Cyclone .Overflow. .. . . . . .|t 100.00. ... .. ..5.99 10.% |{100.0 100.0




Test No. PP1Q

1. Grinding
1.1. Purpose:

1.2. Method:

1.3. Flowsheet:

1.4. Results:

- 387 -

To repeat the conditions of test PP18.

As for test PP18. The grinding circuit was operated for
a period of T7.75 hours at a feed rate of 700 pounds per
hour. Samples were taken every 30 minutes during the last
two hours of operation. '

1.2.1. Classification Equipment

Hendy Mill; P-50 Dorr Cyclone:

1 1/2 inch diameter
5/8 inch vortex
1/2 inch apex

Pb Regrind

Sala Mill; Krebs Cycloné:

1 inch diameter
1/4 inch vortex
1/8 inch apex

Zn Regrind:
Conical Mill; Goodwin Cyclone:
1 1/2 inch diameter

1/2 inch vortex
3/16 inch apex

As for test PPl

The grinding circuit was very stable throughout the test
run. Net power consumption in the Hendy mill was 14.89
kilowatt-hours per ton of % inch feed. . The cyclone over-
flow was 88.0 % minus 200 mesh.
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Test No. PP19 - Continued ’
1.4. Results:

1.4.1. Ball Mill Report

Feed; . Minus % inch ore at 0.5 percent moisture content
Feed Rate: T00 dry pounds per hour'
Mill Speed: ‘ 32 r.p.m., 80.5 percent of critical speed
Mill Load: 7 3 inch balls 1000 pounds ‘
1% inch balls 600 pounds
1 inch balls 400 pounds
v Total 2000 pounds
Operating Time: Total T7.75 hours, test period 2.0 hours
Mill Feed: Total 5425 pounds, test period 1400 pounds
Circulating Load: Cyclone underflow 672 percent
Pulp Densities: ' _ gpl % Solids
. Mill Discharge 2082 69
Cyclone Overflow 1372 36
Cyclone Underflow  2Lk6 78
Average Power: Gross T.13 kilowatts
No Load h 1.92 kilowatts
Net 5.21 kilowatts
Net Power Consumption: 14.89 kilowatt-hours per ton of % inch feed.

Work Index: 11.53



Test No. PP19 - Continued

1.4, Results:

Regrinding Mill:
Feed:

Feed Rate:

Mill Speed:

Mill Load:

Operating Time:

Pul§ Densities;

Average Power: -

Net Power Consumption:
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1.4.2. Lead Regrinding Mill Report

Sala Mill
Lead Rougher Concentrate and Lead 2nd Cleaner Tailing
112.63 pounds per hour, 16.09 percent of the mill feed

31 r.p.m., 73 percent of critical speed

2 inch balls 380 pounds
1 inch balls 820 pounds
Total 1200 pounds

.Total T.75 hours, test period 2.0 hours

gpl % Solids
Mill Discharge 2382 73
Cyclone Feed 1351 33
Cyclone Overflow. 1137 15.5
Cyclone Underflow 2382 73
Gross T.13 kilowatts
No Load 0.92 kilowatts
Net 6.21 kilowatts

17.74 kilowatt-hours per ton of feed.
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Test No. PP19 - Continued
1.h. Results:

1.4.3. Zinc Regrinding Mill Report

Regrinding Mill: "Conical Mill
Feed: Zinc Rougher Concentrate and Zinc 2nd Cleaner Tailing
Feed Rate: 117.6 pounds per hour, 16.80 percent of the mill feed
Mill Speed: 32 r.p.m., 75 percent of critical speed
Mill Load: 1 inch balls 320 pounds
‘ % inch balls 220 pounds
Total ' 540 pounds
Operating Time: Total 7.75 hours, test period 2.0 hours
Pulp Densities: | gpl % Solids
' Mill Discharge 2182 71.8
Cyclone Overflow 1070 8.6
Cyclone Underflow 2182 71.8
Average Power: | Gross 1.66 kilowatts
No Load 'VO.92 kilowatts
Net 0.7k kilowatts

Net Power Consumption: 2.11 kilowatt-hours per ton of feed.



Test No. PP19 - Continued

1.4.4. Screen Analyses

Hendy Mill Feed
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Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cunulative
+ 3/8 3.8 3.8 . 96.2
3 12.5 16.3 83.7
N 13.5 29.8 70.2
6 9.2 39.0 61.0
8 9.0 48.0 52.0
10 - 8.4 56.4 43.6
1k 6.3 62.7 37.3
20 4.7 67.4 32.6
28 3.9 T1.3 28.7
35 3.2 4.5 25.5
48 3.3 7.8 22.2
65 3.2 81.0 19.0
100 2.7 83.7 16.3
150 2.6 86.3 13.7
200 2.8 89.1 10.9
- 200 10.9 100.0 -
Total 100.0 - -
Hendy Mill Discharge
+ 14 0.2 0.2 99.8
20 0.2 0.k 99.6
28 0.k 0.8 1 99.2
35 0.6 1.4 98.6
48 1.6 3.0 97.0
65 3.0 6.0 94.0
100 5.5 11.5 88.5
150 10.0 21.5 78.5
200 18.1 39.6 60.4
270 1k .4 54.0 46.0
400 . 18.9 72.9 27.1
- Loo 27.1 100.0 -
Total 100.0 - -
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Test No. PP19 - Continued

1.4.k. Screen Analyses

Cyclone Underflow

—392—'

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 0.1 0.1 99.9
14 0.1 0.2 99.8
20 0.3 0.5 99.5
28 0.5 1.0 99.0
35 0.7 1.7 98.3
48 1.9 3.6 96.4
65 3.7 7.3 92.7
100 6.1 13.4 86.6
150 11.3 2.7 75.3
200 20.0 L. 7 55.3
270 15.4 60.1 39.9
400 - 18.8 78.9 21.1
- Loo 21.1 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.5 0.5 99.5
100 1.1 1.6 98 .4
150 2.9 4.5 95.5
200 7.5 12.0 88.0
270 8.1 20.1 719.9
4oo 15.3 35.4 64.6
- Loo 64.6 100.0 -
Total 100.0 - -
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1.4.4, Screen Analyses

Pb Rougher Concentrate

393 -

Particle % Retained % Passing
Size Individual Cunulative Cunulative
+ 200 mesh 5.3 5.3 ok.T
270 6.8 12.1 87.9
27.4 um 17.7 29.8 70.2
21.2 8.2 38.0 62.0
14.8 12.k 50.4 49.6
10.2 - 12.k4 62.8 37.2
7.9 8.4 1.2 28.8
- 7.9 - 28.8 100.0° -
Total 100.0 - -
Specific Gravity 4.79
Pb Regrind Discharge
+ 26.5 um 1Lk 1h.h 85.6
20.6 11.4 25.8 Th.2
14,3 - 25.0 50.8 Lho.2
9.9 18.4 69.2 30.8
7.6 7.0 76.2 23.8
- T.6 '23.8 100.0 -
Total 100.0 - -
Specific Gravtiy 5.03
Pb Regrind Cyclone Underflow
+ 200 mesh 3.8 3.8 96.2
270 5.4 9.2 90.8
26.5 um 20.2 29.4 70.6
20.6 13.8 k3.2 56.8
14.3 24h.0 67.2 32.8
9.9 16.2 83.L4 16.
7.6 6.1 89.5 10.5
- 7.6 10.5 100.0 -
Total 100.0 - -

Specific Gravity 4.98




Test No. PP19 - Continued

1.4.4. Screen Analyses

Pb Regrind Cyclone Overflow

5

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 27.8 um 0.7 0.7 99.3
21.5 0.4 1.1 98.9
15.0 c.8 1.9 g8.1
10.3 4.4 6.3 93.7
T.9 11.5 17.8 82.2
- - T.9 82.2 100.0 -
Total 160.0 - -
Specific Gravity L.T75
Pb 4th Cleaner Concentrate
+ 24,1 um 0.6 0.6 99.4
18.7 0.8 1.k 98.6
13.0 6.9 8.3 91.7
8.9 21.2 29.5 T70.5
6.9 17.4 46.9 53.1
- 6.9 53.1 100.0 -
Total 100.0 - -
Speéific Gravity 5.85
Zn Regrind Discharge
+ 200 mesh T.4 T.4 92.6
270 12.0 19.4 80.6
1 29.0 um 14.6 34.0 66.0
22.5 5.2 79.2 20.8
15.7 12.1 - 91.3 8.7
10.8 1.8 93.1 6.9
8.3 1.0 9k.1 5.9
- 8.3 5.9 100.0 -
Total 100. - -

Specific Gravity 4.h2
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1.4.4. Screen Analyses

- 395 -

Zn Regrind Cyclone Underflow

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 150 mesh 2.9 2.9 97.1
200 7.6 10.5 89.5
270 13.4 23.9 76.1
29.0 um 13.4 37.3 62.7
22.5 46.8 8h.1 15.9
15.7 11.6 95.7 4.3
10.8 0.8 96.5 3.5
8.3 0.2 96.7 3.3
- 8.3 3.3 100.0 -
Total 100.0 - -
Specific Gravity k.4l
Zn Uth Cleaner Concentrate
+ 30.3 um 5.5 5.5 9.5
23.5 10.6 16.1 83.9
16.4 18.6 4.7 65.3
11.3 15.3 50.0 50.0
8.7 9.6 59.6 40.h
- 8.7 40.4 100.0 -
Total 100.0 - -
Specific Gravity L4.10
Zn Regrind Cyclone Overflow
+ 30.3 um 6.9 6.9 93.1
23.5 10.3 17.2 82.8
16.4 17.1 3k.3 65.7
11.3 13.2 47.5 52.5
8.7 . 8.0 55.5 Lh.5
- 8.7 i .5 100.0 -
Total 100.0 - -

Specific Gravity 4.12
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1.4.4, Screen Analyses

Zn Combined Tailing

396 -

Particle % Retained % Passing
Size Individual Cumulative Cumuiative
+ 200 mesh 10.5 10.5 89.5
270 ' 7.6 18.1 81.9
32.4% um 12.6 30.7 69.3
25.2 10.0 Lo.T 59.3
17.6 12.9 53.6 L6.h
12.1 10.4 64.0 36.0
9.3 6.3 70.3 29.7
- 9.3 29.7 100.0 -
Total 100.0 - -

Specific Gravity 3.66
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Test No. PP19 - Continued

2. Flotation

2.1. Purpose:

2.2. Method:

2.3. Flowsheet:

2.4. Results:

To investigate the effect of the following reagent and circuit

changes: 7

1) Reagent Z-11 was added to the Hendy mill instead of to the
cylone feed pump, and reagent R-2Ll was removed from the
Hendy mill feed and added to the cyclone feed pump. The
MIBC addition to the lead 3rd rougher cell was omitted.

2) Collector 2-200 was added to the zinc 3rd cleaner feed.

3) pH in the zinc rougher was decreased from pH 10.5 to 10.0.
R-242 was added to the Pb regrind mill feed.

The lead.circuit was modified as indicated above. In the zinc
circuit attempts were made to stabilize the pH in the zinc
rougher and cleaners at  the desired level.

2.2.1. Flotation Equipment

As for test PPl1l.

2.2.2. Flotation Reagents

See following page.

As for test PP18, except that the lead 2nd cleaner tailing was
added to the Pb regrind feed pump instead of to the lead lst
cleaner conditioner.

The Z-11 additions to the Hendy mill at a rate of 0.05 1lb/ton
did not improve lead recovery. The lead cleaner concentrate

assayed 57.9 % Pb at Th.2 % Pb recovery. The zinc flotation

results were poor. The zinc final concentrate assayed 51.5 %
Zn at 76.7 % Zn recovery.



Test No. PP19 - Continued

2.2.2. Reagent Additions:

Type P;Zidioﬁfoieiizgt Point of Addition
NaxCOs 3.92 Ball Mill Feed
NaCN g.22 Ball Mill Feed
ZnS0y4 1.00 Ball Mill Feed
Z-11 c.05 Ball Mill Feed
R-241 0.03 Cyclone Feed Pump
Z-11 0.03 Pb Rougher Conditioner
MIBC 0.05k Pb Rougher Feed Pump
Z-11 0.03 Pb Scavenger Feed
MIBC 0.025 Pb Scavenger Feed
Na>COs3 0.46 Pb Regrind Mill
ZnS0y 0.56 Pb Regrind Mill
‘NaCN 0.32 Pb Regrind MI11l
R-242 0.02 Pb Regrind MI1l
MIBC 0.030. ' Pb 1lst Cleaner Feed Pump
z-11 0.02 Pb 1lst Cleaner Lth Cell
NaCN 0.07 Pb 2nd Cleaner Feed
NaCN 0.0k Pb 3rd Cleaner Feed
NaCN 0.0k Pb 4th Cleaner Feed
Ca{OH)2 2.30 7Zn Rougher Conditioner Feed
CuS04 1.54 Zn Rougher Conditioner No. 1
M-TL48 0.12 Zn Rougher Conditioner No. 2
DF-250 0.075 Zn Rougher Feed Pump
7-6 0.16 Zn Rougher Feed Pump
Z-200 - 0.015 Zn Rougher Feed Pump
Z-6 0.03  Zn Scavenger Feed
Z-200 0.017 Zn Scavenger Feed
DF-250 0.030 Zn Scavenger Feed
Ca(OH) 2 0.76 Zn Regrind Mill
Z-200 -0.043 Zn Regrind Mill
CuSO4 0.22 Zn Regrind Mill
DF-250 0.030 Zn lst Cleaner Feed
Cca(OH) 5 0.28 7Zn 2nd Cleaner Feed
Z=-200 0.033 Zn 2nd Cleaner Feed
DF-250 0.005 Zn 2nd Cleaner Feed
Ca(OH)2 0.016 ~ Zn 3rd Cleaner Feed
Z=-200 : 0.025 Zn 3rd Cleaner Feed
Ca(OH)2 . 0.18" Zn Lth Cleaner Feed
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Test No. PP19 - Continued

2.4. Results:

2.4.1. pH

Product

I%:

Cylcone Overflow

Pb Rougher Feed

Pb Scavenger Tailing
Pb Regrinding Mill Discharge
Pb 1lst Cleaner Feed
®b 2nd Cleaner Feed
Pb 3rd Cleaner Feed
Pb 4th Cleaner Feed
Zn Rougher Feed

Zn Scavenger Tailing
Zn lst Cleaner Feed
Zn 2nd Cleaner Feed
Zn 3rd Cleaner Feed
Zn h4th Cleaner Feed

'_l

HFOMFWOWNM\NO\O\O WO\
COVWO_NKHF OO WO WO O

P

2.4.2. Pulp Densities

Product o Pulp Density gpl
Pb Rougher Feed , 1232
Pb Scavenger Tailing - 1200
Pb 1lst Cleaner Feed 1137
Zn Rougher Feed 1102
Zn Scavenger Tailing 1088
Zn 1lst Cleaner Feed 1070

2.4.3. Pulp Temperature

Product : _C
Pb Rougher Feed 26
Pb Regrinding Mill Discharge 33
Zn Rougher Feed 25

Zn Regrinding Mill Discharge 28
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2.4.4. Chemical Analyses

- 400 -

Product

Assays, %

Pb

N
[a]

Cyclone Overflow

Pb Rougher Feed

Pb Rougher Concentrate

Pb Rougher Tailing

Pb Scavenger Concentrate

Pb Scavenger Tailing

Pb 1lst Cleaner Concentrate
Pb 1st Cleaner Tailing

Pb Regrind Cyclone Overflow
Pb Regrind Cyclone Underflow
Pb Cleaner Concentrate

Zn Rougher Feed

Zn Rougher Concentrate

Zn Rougher Tailing

Zn Scavenger Concentrate-
Zn Scavenger Tailing

Zn 1st Cleaner Tailing

Zn lst Cleaner Concentrate
Zn Regrind Cyclone Overflow

Zn Regrind Cyclone Underflow.

Zn Cleaner Concentrate

.93 10.
.13 11.
.5 16.
.38 10.
ko 1k,
.58 9.

N
o o

o

N

A VIV w
NDHEWWWHFNNDHFDFENW-N O
\O
- =
o
\J‘ICDJI‘CbI'(\J)\CC}))O\H\J‘Iw FLwoawmdpbuil+sFw—NO
A
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2.4.5. Metallurgical Results

Two-Product Formula

- b0l --

Weight Assays, % % Distribution
Product
% Pb 7n Pb Zn
Pb Ro. Concentrate 16.09 24 .5 16.3 66.4 23.1
Pb Ro. Tailing 83.91 2.38 10.4 33.6 76.9
Cyclone Overflow(meas) 100.00 5.93 10.0 100.0 100.0
(Calec.) - 5.94 11.3 - -
Pb Scav. Concentrate. 17.17 5.49 14,7 l5.9v 22.2
Pb Scav. Tailing 66.7L 1.58 9.53 17.8 56.0
Pb Ro. Tail.(meas) 83.91 2.38 10.L 33.7 87.3
(Calc.) - 2.38 10.6 33.7 78.2
Pb 1st Cl. Conc. 9.16 36.6 15.2 56.5 12.3
Pb 1st Cl. Tail. 6.93 8.51 18.3 9.93 11.2
Pb Ro. Conc. (meas) 16.09 24,5 16.3 66.5 26.2
(cale.) - 2k .5 16.5 66.4 23.5
7Zn Ro. Concentrate 16.80 2.75 28.5 7.78 ho.,2
7Zn Ro. Tailing 49,9k 1.64 3.15 13.8 13.9
Pb Scav. Tailing (meas)|| 66.T74 1.58 9.53 17.8 63.6
(cale.) - 1.92 9.53 21.6 56.1
7n Scav. Concentrate 6.07 2.98 11.6 3.05 6.20
Zn Scav. Tailing 43.96 1.48 1.98. 10.9 7.83
Zn Ro. Tailing (meas) Lg.9k 1.6k 3.15 13.8 15.7
(cale.) - 1.66 3.15 1k.0 14.0
Zn 1st Cl. Conc. 9.69 3.02 L4y .8 4.93 38.2 .
Zn 1st Cl. Tail. 7.11 3.05 6.26 3.65 3.92
7Zn Ro. Conc. (meas) 16.80 2.75 28.5 T7.79 k7.9
(cale.) - 3.03 27.6 8.58 2.2
Three-Product Formula -
Pb L4th C1. Conc. 7.60 57.9 10.4 4.2 7.91
Zn 4th Cl. Conc. 14.90 2.55 51.5 6.41 T6.7
Zn Scav. Tail. 77.50 1.48 1.98 19.4 15.3
Cyclone Overflow. 100.0 5.93 10.0 100.0 100.0




Test No. PP20

1. Grinding
1.1. Purpose:

1.2. Method:

1.3. Flowsheet:

1.4. Results:

- ko2 -

To repeat the conditions of test PP19.

As for test PPl - 19. The grinding circuit was operated
for a period of T7.75 hours at a feed rate of TO4 pounds per
hour. Samples were taken every 20 minutes during the last
two hours of operation.

1.2.1. Classification Equipment

Hendy Mill; P-50 Dorr Cyclone:
1 1/2 inch diameter

5/8 ineh vortex
1/2 inch apex

Pb.Regrind

" Sala Mill; Krebs Cyclone:

1 inch diameter
1/4 inch vortex
1/8 inch apex

n Regrind

Conical Mill; Goodwin Cyclone:

1 1/2 inch diameter
1/2 inch vortex
3/16 inch apex

As for test PPl.
The grinding circuit was stable during the test run. Net

power consumption in the Hendy mill was 1L4.9 kilowatt-hours
per ton of % inch feed. The cyclone overflow was 88 % minus

200. mesh.
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Test No. PP20 - Continued
1.4, Results:

1.4.1. Ball Mill Report

Feed: Minus % inch ore at 0.5 percent moisture content
Feed Rate: , 704 dry pounds per hour
Mill Speed: 32 r.p.m., 80.5 percent of critical speed
Mill Load: ' " 3 inch balls 1000 pounds

1% inch balls 600 pounds

1 inch balls 400 pounds

Total 2000 pounds
Operating Time: Total 7.T75 hours, test period 2.0 hours
Mill Feed: Total 5456 pounds, test period 1408 pounds
Pulp Densities: gpl % Solids

'Mill Discharge 2078 69

Cyclone Overflow 138k 37

Cyclone Underflow  2L0k | 78
Average Power: Grossv ‘ T.13 kilowatts

No Load . 1.92 kilowatts

Net 5.21 kilowatts

Net Power Consumption: 14.9 kilowatt-hours per ton of % inch feed

Work Index: 11.53
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‘Test No. PP20 - Continued
1.4. Results:

1.4.2. Lead Regrinding Mill Report

Regrinding Mill: Sala Mill
Feed: " Lead Rougher Concentrate and Lead 2nd Cleaner Tailing
Feed Rate: 115.0 pounds per hour, 16.20 percent of the mill feed
Mill Speed: 31 r.p.m., T3 percent of critical speed
Mill Load: 2 inch balls 380 pounds
-1 inch balls 820 pounds
- Total - 1200 pounds
Operating Time: " Total 7.75 hours, test periocd 2.0 hours
Pulp Densities: : : gpl % Solids
' V Mill Discharge 2332 T2
Cyclone Feed’ 1310 30
Cyclone Overflow 1125 1k
Cyclone Underflow 2332 T2
Average Power: Gross ., 7.03 kilowatts
| No Load 0.92 kilowatts
Net 6.11 kilowatts

Net Power Consumption: 17.5 kilowatt-hours per ton of feed.
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Test No. PP20 - Continued

1.4, Results:

Regrinding Mill:
Feed:

Feed Rate:

Mill Speed:

Mill Load:

Operating Time:

Pulp Densities:

Average Power:

1.4.3. Zinc Regrinding Mill Report

Conical Mill

Zinc Rougher Concentrate and Zn 2nd Cleaner Tailings

- 104 pounds per hour, 14.72 percent of the mill feed

32 r.p.m., 75 percent of critical speed

1 inch balls 320 pounds

% inch balls 220 pounds

Total 540 pounds

Total T7.75 hours, test period 2.0 hours
gpl : % Solids

Mill Discharge 2332 76.6

Cyclone Overflow 1065 6.9

Cyclone Underflow 2232 76.6

Gross - 1.90 kilowatts

No Load 0.92 kilowatts

Net 0.98 kilowatts

Net Power Consumption: 2.8 kilowatt-hours per ton of feed.
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1.4.4, Screen Analyses

Hendy Mill Feed

- 406 -

Mesh Size % Retained . % Passing
(Tyler) Individual Cunmulative Cumulative
+ 3/8 3.5 3.5 96.5
3 12.6 16.1 83.9
L 9.8 25.9 7h.2
6 11.8 37.7 62.3
8 8.6 46.3 53.7
10 7.6 53.9 46.1
1k 6.2 69.1 39.9
20 4.6 6h.T 35.3
28 3.9 68.6 31.4
35 3.3 71.9 28.1
48 3.6 75.5 2.5
65 3.6 79.1 20.9
100 2.9 82.0 18.0
150 2.9 84.9 15.1
200 3.2 88.1 11.9
- 200 11.9 100.0 -
Total 100.0 - -
Hendy Mill Discharge
+ 10 0.1 0.1 99.9
14 0.1 0.2 99.8
20 0.2 0.4 99.6
28 0.4 0.8 99.2
35 0.7 1.5 98.5
48 1.6 3.1 96.9
65 3.1 6.2 93.8
"100 5.5 11.7 88.3
150 9.9 21.6 78.4
200 17.4 39.0 61.0
270 13.6 52.6 CL4T.h
Loo 18.3 70.9 29.1
- koo 29.1 100.0 -
Total - 100.0 - -

m e e s b s



Test No. PP20 -~ Continued

1.4.4. Screen Analyses .

.Cyclone Underflow

- hoT -

Mesh Size % Retained A % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 0.1 0.1 99.9
1k 0.2 0.3 99.7
20 0.3 0.6 99.4
28 0.4 1.0 99.0
35 0.8 1.8 98.2
48 1.9 3.7 96.3
65 3.8 7.5 92.5
100 6.3 '13.8 86.2
150 11.1 24 .9 75.1
200 19.2 Lh .1 55.9
270 14.5 58.6 b1k
400 18.0 76.6 23.h4
- Loo 23.4 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.5 0.5 99.5
100 1.1 1.6 98.4
150 3.0 4.6 95.4
200 T.4 12.0 88.0
270 7.9 i9.9 80.1
400 1k4.5 3Lh.4 65.6
- 400 65.6 100.0 -
Total 100.0 - -




Test No. PP20 - Continued

1.4.4. Screen Analyses

Pb Rougher Concentrate

- ho8 -

Particle ' % Retained % Passing
Size Individual- Cumulative Cumulative

+ 200 mesh 5.6 5.6 oL .k

270 7.0 12.6 87.k4
27.4 um 17.3 29.9 70.1
21.2 8.0 37.9 62.1
14.8 12.0 49.9 50.1
10.2 10.8 60.7 . 39.3

T.9 T.7 68.4 31.6

- T.9 31.6 100.0 -

Total 160.0 - -

Specific Gravity h,82

Pb Regrind Discharge’

+ 26.1 um 12.4 i2.4 87.6
20.3 9.8 22.2 77.8
1k4.1 2L.5 46.7 53.3

9.7 21.8 68.5 31.5
7.5 9.4 T77.9 22.1

- 7.5 22.1 100.0 -

Total 100.0 - -

Specific Gravity 5.13

Pb Regrind Cyclone Underflow

+ 200 mesh 2.7 2.7 97.3
270 3.8 6.5 93.5

26.7 um 15.4 21.9 78.1
20.7 10.8 32.7 67.3
1h.4 23.2 55.9 Lk,
9.9 21.8 7.7 22.3
T.7 10.0 8T7.7 12.3
- T.7T 12.3 100.0 -
Total - 100.0 - -

Specific Gravity 4.99




Test No. PP20 - Continued

1.4.4. Screen Analyses

- 409 -

Pb Regrind Cyclone Overflow

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 27.8 um 5.5 5.5 ok.5
21.5 . 0.4 5.9 gk .1
15.0 0.6 6.5 93.5
10.3 1.2 T.7 g2.3
T.9 7.0 lh.T 85.3
- 7.9 85.3 .100.0 -
Total 100.0 - -
Specific Gravity L.T1
Pb L4th Cleaner Concentrate
+ 19.0 um 1.2 1.2 98.8
i3.2 2.3 3.5 96.5
9.1 11.h 1Lk.9 85.1
7.0 14.3 29.2 70.8
- 7.0 70.8 100.0 -
Total 100.0 - -
Specific Gravity 5.80
Zn Regrind Cyclone Underflow
+ 200 mesh 10.4 104 89.6
270 1.2 24.6 75.4
28.7 um 13.8 38.4 61.6
22.3 4.8 83.2 16.8
15.5 11.k ok.6 5.4
10.7 1.2 95.8 4.2
8.3 0.4 96.2 3.8
- 8.3 3.8 1G0.0 -
Total 100.0 - -

Specific Gravity L.20



Test No. PP20 - Continued

1.4.4. Screen Analyses

Zn Regrind Discharge

410 -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh 6.6 6.6 93.4
270 12.2 18.8 81.2
28.6 um 14.6 33.4 66.6
22.2 NN 7.8 22.2
15.8 12.5 90.3 9.7
10.6 2.2 92.5 7.5
8.2 1.1 93.6 6.4
- 8.2 6.4 100.0 -
Total 100.0 - -
Specific Gravity 4.50
Zn Scavenger Tailing
+ 200 mesh 10.8 10.8 89.2
270 7.8 18.6 81.L
32.3 um 11.4 30.0 70.0
25.1 . 9.6 39.6 60.4
17.5 13.0 52.6 7.k
12.0 10.3 62.9 37.1
9.2 6.4 69.3 30.7
- 9.2 30.7 100.0 -
Total 100.0 - -
Specific Gravity 3.69
Zn Regrind Cyclone O&erflow
+ 29.8 um 6.4 6.4 93.6
23.1. 9.8 16.2 83.8
16.2 18.0 34.2 65.8
11.1 14.3 48.5 51.5
8.6 8.6 57.1 k2.9
- 8.6 42.9 100.0 -
Total 100.0 - -

Specific Gravity L4.20




Test No. PP20 - Continued

2. Flotation

2.1. Purpose:

2.2. Method:

2.3. Flowsheet:

2.4, Results:

- k11 -

To optimize reagen£ additions in the lead and zinc circuits.
The following changes were made in the lead and zinc circuits.

A. Lead Circuit

1) Z-11 addition was removed from the Pb conditioner, and
added to the Hendy mill feed at a rate of 0.09 1b/ton.
Collector R-241 was removed from the Hendy mill cyclone
pump and added to the Pb conditioner. Collector R-242
in the Pb regrind mill feed was replaced with collector
R-241,

2) Omitted cyanide additions in the Pb 3rd and Lth cleaners.

Zinc Circuit

1) Omitted lime from the zinc 3rd and 4th cleaners. Adjusted
pH, in the zinc rougher to 10.2 and in the lst and 2nd
cleaner to 10.5.

2.2.1. Flotation Equipment

As for test PPl1l.

2.2.2. Flotation Reagents

See following page.
As for test PP18.

Removing the cyanide addition from the Pb 3rd and Lth cleaners
resulted in a higher recirculating load in the Pb cleaners

and slow Pb flctation in the cleaning. Very fine galena
floated in the Pb rougher. The omission of lime from the

zince 3rd and Lth cleaners resulted in a poor zinc concentrate
grade. It appeared that pH in the zinc cleaning was an
important factor.
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Test No. PP20 - Continued

2.2,2. Reagent Additions

Type gzinginongEZEEnt Point of Additions
Na>CO0s3 3.60 Ball Mill Feed
NaCN 0.22 Ball Mill Feed
ZnS0y 0.94 Ball Mill Feed
Z=11 0.09 Ball Mill Feed
R-241 0.03 Pb Rougher Conditioner
MIBC 0.05k4 Pb Rougher Feed Pump
Z-11 0.03 Pb Scavenger Feed
MIBC 0.023 Pb Scavenger Feed
ZnS04 0.54 Pb Regrind Mill
NaCN - 0.32 Pb Regrind Mill
R-241 0.03 Pb Regrind Mill
MIBC 0.031 Pb 1lst Cleaner Feed Pump
Z-11 0.02 Pb 1lst Cleaner Uth Cell
NaCN 0.07 Pb 2nd Cleaner Feed
. Ca(OH) 5 2.1k Zn Rougher Conditioner Feed
CuS04 1.5h4 7Zn Rougher Conditioner No. 1
M-T48 ' , 0.053 Zn Rougher Conditioner No. 2
2-6 0.17 Zn Rougher Feed Pump
DF-250 ’ 0.075 Zn Rougher Feed Pump
Z-200 0.01k Zn Rougher Feed Pump
Z-6 0.03 Zn Scavenger Feed ‘
z-200 0.018 Zn Scavenger Feed
DF-250 0.030 Zn Scavenger Feed
Ca(OH) > 0.44 Zn Regrind Mill
Z-200 0.0k42 Zn Regrind Mill
CuSO0q4 v 0.20 Zn Regrind Mill
Na2SiO0a 0.21 Zn 1st Cleaner Feed
DF-250 0.032 Zn 1lst @leaner Feed
Ca(OH) > : 0.34 Zn 2nd Cleaner Feed
DF-250 0.005 Zn 2nd Cleaner Feed
Z-200 0.033 Zn 2nd Cleaner Feed
Z-200 0.023 Zn 3rd Cleaner Feed
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Test No. PP20 -~ Continued

2.4. Results:

2.4.1. pH
Product

Cyclone Overflow

Pb Rougher Feed

Pb Scavenger Tailing

Pb Regrinding Mill Discharge
Pb 1st Cleaner Feed ‘
Pb 2nd Cleaner Feed

Pb 3rd Cleaner Feed

Pb Lth Cleaner Feed

Zn Rougher Feed

Zn Scavenger Tailing

Zn lst Cleaner Feed

Zn 2nd Cleaner Feed

Zn 3rd Cleaner Feed

Zn 4th Cleaner Feed

2.4.2. Pulp Densities

Prcduct

Pb Rougher Feed

Pb Scavenger Tailing
Pb 1lst Cleaner Feed
Zn Rougher Feed

Zn Scavenger Tailing
Zn lst Cleaner Feed

2.4.3. Pulp Temperature

Product

Pb Rougher Feed
Pb Regrinding Mill Discharge
Zn Rougher Feed
Zn Regrinding Mill Discharge

Pulp

[

o
OV OOWVWOVOVOY OO
o2 PPPREIIRES
VMTONDWARODODON FFH oo \Ww

Density gpl

1240
1200
1125
1102
1088
1065



Test No. PP20 - Continued

2.4.4. Chemical Analyses

- L -

Product

Assays,

RS Y

aY)
o

N3
[a

Cyclone Overflow

Pb
Pb
Po
Pb
Pb
Pb

Foddd

7n
7n
Zn
Zn
Zn
7n
7n
7n

Rougher Feed

Rougher Concentrate

Rougher Tailing -
Scavenger Concentrate
Scavenger Tailing

1lst Cleaner Concentrate

1st Cleaner Tailing
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Test No. PP20 - Continued

2.4.5, Metallurgical Results

Two-Product Formula

Weight ’ Assays, % % Distribution
Product - BRI

: % Pb Zn . Pb 7n

Pb Ro. Concentrate "16.20 24,1 15.6 63.5 22.1
Pb Ro. Tailing 83.80 2.68 10.6 36.5 17.9
Cyclone Overflow (meas) 100.00 6.15 10.1 100.0 | 100.0

(Calc.) - 6.15 11.4 - -

Pb Scav. Concentrate 13.87 6.46 14,5 i4.6 17.6
Pb Scav. Tailing ' 69.93 1.93 9.87 21.9 60.5
Pb Ro. Tailing (meas) 83.80 2.68 10.6 36.5 87.9
(Calec.) - 2.68 10.6 36.5 . 78.1

Pb 1st Cl. Concentrate 8.73 34.2 14.6 48.5 11.2
Pb 1st Cl. Tailing 7.47 12.3 18.0 1k.9 11.8
Pb Ro. Concentrate (meas) 16.20 24 .1 15.6 63.5 25.0
(Cale.) - , 2h.1 116.2 63.5 23.0

7n Ro. Concentrate 1h.72 2.78 31.7 6.66 k0.9
Zn Ro. Tailing 55.21 1.98 4.05 17.8 19.6
Pb Scav. Tailing (meas) 69.93 1.93 9.87 21.9 68.3
(Cale.) - 2.15 9.87 ok L 60.5
7Zn Scav. Concentrate 7.29 6.46 1k.5 7.66 -9.26
Zn Scav. Tailing 47.92 1.7k 2.46 13.6 10.3
Zn Ro. Tailing (meas) 55.21 1.98 L.05 | 17.8 22.1
(Cale.) - 2.36 k.05 21.3 19.6

7n 1st Cl. Concentrate 10.11 3.33 43.3 5.47 38.4
Zn 1st Cl. Tailing 4.61 3.08 6.23 2.31 S 2.52
Zn Ro. Concentrate (meas) 1k.72 2.78 31.7 6.65 46,2
: - (cale.) - 3.25 31.7 7.78 40.9

Three~Product Formula

Pb 4th Cl. Concentrate 7.29 59.7 8.81 70.8 6.3
Zn 4th Cl. Concentrate 15.66 . 2.91 L8.3 7.4 4.9
7n Scav. Tailing 77.05 1.74 2.46 21.8 18.8
Cyclone Overflow _ 100.00 6.15 10.1 100.0 100.0




Test No. PP21

1. Grinding

1.1. Purpose:

1.2. Method:

1.3. Flowsheet:

1.k. Results:

- 416 -

To repeat the'conditions of test PP20, but at a slightly lower
density in the Dorr cyclone overflow.

Similar to testPP 1 - 20, except that pulp density in the cyclone
overflow was lowered from 1400 gpl to 1360 gpl. The grinding
circuit was operated for a period of T7.T75 hours at a feed rate of
699 pounds per hour. Samples were taken every 20 minutes during
the last two hours of operation.

1.2.1. Classification Equipment

Hendy Mill; P-50 Dorr Cyclone:

1 1/2 inch: dismeter
5/8 inch vortex
1/2 inch apex

Pb Regrind
Sala Mill; Polyclon Cyclone:

20 mm diameter
' 10 mm vortex
8 mm apex

Zn Regrind
Conical Mill; Krebs Cyclone:

1 172 inch diameter
1/2 inch vortex
1/4 inch apex

As for test PPl.

The grinding circuit was quite stable during the test run.

Net power consumption in the Hendy mill was 14.54 kilowatt-hours
per ton of % inch feed. The cyclone overflow was 87.7 % minus
200 mesh.
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Test No. PP21 - Continued
1.4. Results:

1.4.1. Ball Mill Report

Feed:. Minus % inch ore at 0.4 percent moisture content
Feed Rate: = 699 dry pounds per hour _
Mill Speed: 32 r.p.m., 80;5 percent of critical speed
Mill Load: 3 inch balls 1000 pounds
' 1% inch balls 600 pounds
1 inch balls 400 pounds
Total 2000 pounds
Operating Time: : Total 7.75 hours, test period 2.0 hours
Mill Feed: Total 5417 pounds, test period 1398 pounds
Circulating Load: Cyclone underflow 560 percent
Pulp Densities: gpl % Solids
Mill Discharge 208k . 69
Cyclone Overflow 135k 35
Cyclone Underflow 2436 78
Average Power: Gross 7.0lbkilowatts
| No Load 1.92 kilowatts
Net 5.09 kilowatts
Net Power Consumption: 14.54 kilowatt-hours per ton of % inch feed.

Work Index: 11.72
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Test No. PP21 - Continued

1.4. Results:
1.4.2. Lead Regrinding Mill Report
Regrinding Mill: Sala Mill
Feed: Lead Rougher Concentrate
Feed Rate: 119.7 pounds per hour, 17.05 perceﬁt of the mill feed
Mill Speéd: © 31 r.p.m., 73 percent of critical speed '
Mill Load: 2 inch balls 380 pounds
1 inch balls 820 pounds
Total 1200 pounds
Operating Time: Total 7.75 hours, test period 2.0 hours
Pulp Densities: ‘ ' gpl % Solids
Mill Discharge 2446 75
Cyclone Feed 1188 20
Cyclone Overflow 1117 1k
Cyclone Underflow 2446 75
Average Power: Gross 7.01 kilowatts
No Load 0.92 kilowatts
Net | 6.09 kilowatts

Net Power Consumption: 17.40 kilowatt-hours per ton of feed.
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Test No. PP21 - Continued

1.4, Results:

1.4.3. Zinc Regrinding Mill Report
Regrinding Mill: ' Conical Mill
Feed: . Zinc Rougher Concentrate and Zn 2nd Cleaner Tailing
Feed Rate: ‘ 136.1 pounds per hour, 19.47 percent of the mill feed
Mill Speed: ’ ' 32 r.p.m., 75 percent of critical speed
Mill Load: . 1 inch balls 320 pounds

% inch balls 220 pounds

- Total 540 pounds

Operating Time: Total 7.75 hours, test period 2.0 hours
Pulp Densities: gpl % Solids

Mill Discharge 2154 T2

Cyclone Overflow 1095 11.5

Cyclone Underflow 2154 T2
Average Power: Gross ‘ 1.43 kilowatts

No Load . 0.92 kilowatts

Net 0.51 kilowatts

Net Power Consumption: 1.46 kilowatt-hours per ton of feed.



Test No. PP21 - Continued

1.4.4. Screen Analyses

Hendy Mill Feed

- 420 -

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 3/8 4.0 4.0 96.0 -
3 13.4 17.k4 82.6
i 11.1 28.5 71.5
6 10.8 39.3 60.7
8 8.9 48.2 51.8
10 8.5 56.7 43.3
1k 6.4 63.1 36.9
20 4.7 67.8 32.2
28 3.9 1.7 28.3
35 3.1 4.8 25.2
48 3.3 78.1 21.9
- 65 3.1 81.2 18.8
100 2.6 83.8 16.2
150 2.6 86.4 13.6
- 200 2.8 89.2 10.8
- 200 10.8 100.0 -
Total 100.0 - -
Hendy Mill Discharge
+ 10 0.1 - 0.1 99.9
1k 0.1 0.2 99.8
20 0.2 0.4 99.6
28 0.4 0.8 99.2
35 0.7 1.5 98.5
48 1.6 3.1 96.9
65 3.2 6.3 93.7
100 5.6 11.9 88.1
150 10.3 22.2 77.8
200 18.3 k0.5 59.5
270 1k 54.6 hs.h
400 17.9 72.5 27.5
- 400 27.5 100.0 -
Total 100.0 - -

[N P



Test No. PP21 - Continued

1.4.4. Screen Analyses

Cyclone Underflow

- b

21 -

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 0.2 0.2 99.8
© 1k 0.2 0.h4 99.6
20 0.2 0.6 99.4
28 0.5 1.1 98.9
35 0.8 1.9 98.1
48 1.9 3.8 96.2
65 3.7 7.5 92.5
100 6.4 13.9 86.1
150 11.h4 25.3 4.7
200 20.1 5.k 54.6
270 15.0 60.4 39.6
400 18.8 79.2 20.8
- Loo 20.8 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.5 0.5 99.5
100 1.1 1.6 98.4
150 ‘3.1 4.7 95.3
200 7.6. 12.3 87.7
270 8.0 20.3 79.7
Loo 15.3 35.6 6L4. 4
- 400 644 100.0 -
Total . 100.0 - -

N



Test No. PP21l - Continued

1.4.4. Screen Analyses

Pb Rougher Concentrate

- hoo -

‘Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh 5.0 5.0 95.0
270 6.8 11.8 88.2
27.0 um 18.0 29.8 70.2
20.9 8.8 38.6 61.4
14.6 13.0 51.6 . 48.4
1 10.0 11.k 63.0 37.0
7.7 7.4 70.4 29.6
- 7.7 29.6 100.0 -
Total 100.0 - -
Specific Gravity 4.85
Pb Regrind Discharge
+ 26.5 um 11.8 '11.8 88.2
20.6 9.8 21.6 78.4
1k.h 22.8 hh Y 55.6
9.9 19.6 64.0 36.0
7.6 9.1 73.1 26.9
- 7.6 26.9 100.0 -
Total 100.0 - -
Specific Gravity 5.05
Pb Regrind Cyclone Underflow
+ 200 mesh 1.3 1.3 98.7
270 2.9 4.2 95.8
26.1 um 15.5 19.7 80.3
20.3 12.1 31.8 68.
14,1 25.9 57.7 42.3
9.7 22.0 19.7 20.3
7.5 8.3 88.0 12.0
- 7.5 12.0 100.0 -
Total 100.0 - -

Specific Gravity 5.10

ot St



Test No. PP21 - Continued

1.4.4. Screen Analyses

- h23 -

Pb Regrind Cyclone Overflow

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 14.8 um 1.18 1.18 98.82
10.2 4.80. 5.98 9k.02
T.9 11.30 - 17.28 82.72
- 7.9 82.72 100.00 -
Total 100.0 - -
Specific Gravity 4.80
Pb 4th Cleaner Concentrate
+ 24.6 um h.3 4.3 95.7
19.0 3.0 T.3 92.7
13.3 9.8 17.1 82.9
9.1 16.5 33.6 66.4
7.1 1k.0 L7.6 52.4
- 7.1 52.4 100.0 -
Total 100.0 - -
Specific Gravity 5.T79
Zn Regrind Cyclone’Underflow
+ 200 mesh 10.6 10.6 89.4
270 - 11.L4 22.0 78.0
28.6 um 11.2 33.2 66.8
22.2 4L, 7 T7.9 22.1
15.5 15.2 93.1 6.9
10.6 2.1 95.2 4.8
8.2 0.5 95.7 4.3
- 8.2 4.3 100.0 -
Total 100.0 - -

Specific Gravity 4.45




Test No. PP21 - Continued

1.4.4. Screen Analyses

7n Lth Cleaner Concentrate

- k2L -

Particle % Retained % Passing
Size Individual ~ Cumulative Cumulative
+ 30.3 um 2.0 2.0 98.0
23.5 2.8 4.8 95.2
16.4 11.7 16.5 83.5
11.3 16.2 32.7 67.3
8.7 11.3 k.o 56.0
- 8.7 56.0 100.0 -
Total 10C.0 - -
Specific Gravity 4.11
Zn Regrind Cyclone Overflow
+ 29.8 um 11.0 11.0 89.0
23.1 6.2 17.2 82.8
16.2 15.6 32.8 67.2
11.1 14.5 47.3 52.7
8.6 8.2 55.5 LL.5
- 8.6 LL.5 100.0 -
Total 100.0 - -
Specific Gravity 4.18
Zn Scavenger 2 Tailing
+ 200 mesh 11.3 11.3 88.7
270 8.1 19.4 80.6
32.5 um 11.7 31.1 68.9
25.2 10.0 b1.1 58.9
17.6 13.6 54,7 45.3
12.1 10.6 65.3 3b.T
9.3 6.2 T1.5 28.5
- 9.3 28.5 100.0 -
Total 100.0 - -

Specific Gravity 3.70



Test No. PP21 - Continued

1.4.4. Screen Analyses

Zn Regrind Discharge

- ko5 -

Particle % Retained . % Passing
Size Individual Cunmulative Cumulative
+ 200 mesh 6.5 6.5 93.5
270 - 10.6 17.1 82.9
28.6 pm 12.5 29.6 70.4
22.2 39.3 68.9 31.1
- 15.5 22.1 91.0 9.0
10.6 2.6 93.6 6.k
8.2 0.8 ol L 5.6
- 8.2 5.6 100.0 -
Total 100.0 - -

Specific Gravity h;Sl‘
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Test No. PP21l - Continued

2. Flotation

2.1. Purpose:

2.2. Method:

2.4, Flotation
Results:

1)

2)

To improve lead recovery.
To improve zinc concentrate grade.

The following changes in the circuits were made;

A.

Pb Circuit

1)

Increased collector Z-11 to the Hendy mill feed from

0.09 1b/ton to 0.13 1b/ton.

Increased cyanide additions to the Hendy mill feed from

0.2 to 0.3 1b/ton, and cyanide was added to the Pb 3rd

and Uth cleaners.

Collector R-2L41 was removed from the Sala mill and added to
the lst cleaner feed pump.

In the Pb regrind the 1 inch Krebs cyclone was replaced by
20 mm Polyclon cyclone.

. Zinc Circuit

Collectors Z-6, M-TL8 and Z-200 were replaced with collector
Z-11.

Increased zinc flotation time by approximately 5.5 minutes.
Increased pH in the zinc cleaners from pH 10.3 to 11.5

2.2.1. Flotation Equipment

As

for test PP20, except that an additional bank of 6 Fagergreen

cells were used in the zinc scavenger circuit.

2.2.2. Flotation Reagents

See following page.

The lead circuit was not stable during the test run. The high
density in the Pb regrind cyclone overflow resulted in unstable

cleaning conditions.

Changes in the zinc circuit improved zinc concentrate grade.

This resulted in a low Pb concentrate grade.
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Test No. PP21 - Continued

2.2.2. Reagent Additions

Type P;:?déoifoieﬁizgt Point of Addition
Na>COs - L4.28 : Ball Mill Feed
ZnS0y4 A _ 0.95 Ball Mill Feed
NaCN - 0.32 _ Ball Mill Feed
Z-11 , 0.12 _ Ball Mill Feed .
R-241 0.03 Pb Rougher Conditioner
MIBC ' 0.075 Pb Rougher Feed Pump
Z-11 ’ 0.03 Pb Scavenger Feed
MIBC 0.023 Pb Scavenger Feed
ZnS0y 0.52 Pb Regrind Mill
NaCN v 0.31 Pb Regrind Mill
R-241 0.03 _ Pb ist Cleaner Feed
MIBC : 0.030 : Pb 1lst Cleaner Feed
Z-11 0.01 Pb 1st Cleaner hth Cell
NaCN 0.07 Pb 2nd Cleaner Feed
NaCN 0.03 Pb 3rd Cleaner Feed
NaCN 0.03 Pb 4th Cleaner Feed
Ca(OH) 2 3.76 Zn Rougher Conditioner No. 1
CuSO0y4 2.00 ' 7Zn Rougher Conditioner No. 2
Z-11 0.30 Zn Rougher Feed Pump
DF-250 0.045 , 7Zn Rougher Feed Pump
Z-11 0.03 Zn lst Scavenger Feed
DF-250 0.029 Zn lst Scavenger Feed
zZ-11 0.01 Zn 2nd Scavenger Feed
Ca(OH) 2 1.02 Zn Regrind Mill
CuS0q4 - 0.20 Zn Regrind Mill
Z-11 0.03 Zn Regrind Mill
Na,Si0s 0.22 Zn 1lst Cleaner Feed
DF-250 0.032 7Zn lst Cleaner Feed
Ca(OH)2 0.50 _ Zn 2nd Cleaner Feed
Z-11 0.01 Zn 2nd Cleaner Feed
DF-250 0.006 Zn 3rd Cleaner Feed
Ca(OH) 2 0.%0 Zn 3rd Cleaner Feed
Ca(OH)2 0.30 Zn Uth Cleaner Feed




Test No. PP21 - Continued

2.3. Flowsheet

A) Pb Circuit: As for test PP18
B) Zinc Circuit

Pb Flotation Tailing
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Test No. PP21 -~ Continued

2.4, Results:

2.4.1. pH

Product

Cyclone Overflow

Pb
Pb
Po
Pb

Pb

Pb
. Pb
Zn
7Zn
Zn
Zn
Zn
Zn
Zn

Rougher Feed
Scavenger Tailing
Regrinding Mill Discharge
1lst Cleaner Feed
2nd Cleaner Feed
3rd Cleaner Feed
hth Cleaner Feed
Rougher Feed
Scavenger Tailing
2nd Scavenger Feed
1st Cleaner Feed
2nd Cleaner Feed
3rd Cleaner Feed
Lth Cleaner Feed

- 2.4,2. Pulp Densities

P
Pb
Pb
Zn
Zn
n

Product

%

-

OO OV 0N 0N OO
N OV NV OOVVITWNDNDOWOMNIN

el

Pulp Density gpl

Rougher Feed
Scavenger Tailing
1st Cleaner Feed
Rougher Feed
Scavenger Tailing
1lst Cleaner Feed

2.4.3. Pulp Temperature

Pb
Pb
Zn
Zn

Product

Rougher Feed
Regrinding Mill Discharge
Rougher Feed
Regrinding Mill Discharge

1195

. 1160

1117
1100
1085
1095

e e et e S £ e



Test No. PP21 -~ Continued

2.4.4. Chemical Analyses
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Assays, %
Product

Pb Zn
Cyclone Overflow 6.10 10.4
Pb Rougher Feed 6.22 11.2
Pb Rougher Concentrate 23.1 15.3
Pb Rougher Tailing 1.99 10.4
Pb Scavenger Concentrate 6.74 15.8
Pb Scavenger Tailing 1.58 9.90
Pb 1lst Cleaner Concentrate - 27.3 19.2
Pb 1st Cleaner Tailing 6.83 16.2
Pb Regrind Cyclone Overflow 22.5 15.7
Pb Regrind Cyclone Underflow 23.1 13.3
Pb Cleaner Concentrate 53.6 13.1
Zn Rougher Feed 1.76 9.67
Zn Rougher Concentrate 2.73 31.2
Zn Rougher Tailing 1.49 3.54
Zn Scavenger Concentrate No. 1 2.97 1k4.5
7n Scavenger Concentrate No. 2 3.21 9.69
7n Scavenger Tailing No. 1 1.48 2.54
Zn Scavenger Tailing No. 2 1.29 1.73
Zn 1lst Cleaner Tailing 3.32 8.27
Zn lst Cleaner Concentrate 3.10 45.9
Zn Regrind Cyclone Overflow 3.27 26.6
7Zn Regrind Cyclone Underflow 1.87 17.h4
Zn Cleaner Concentrate 2.39 53.9




Test No. PP2l - Continued

2.4.5. Metallurgical Results

Two-Product Formula

- 431 -

Weight ‘Assays, % % Distribution
Product '
% Pb 7n Pb 7Zn
Pb Ro. Concentrate 19.47 23.1 15.3 73.7 26.2
Pb Ro. Tailing 80.53 1.99 10.k4 26.3 73.8
Cyclone Overflow (meas) 100.00 6.10 10.4 100.0 100.0
(Cale.) - 6.10 11.h “ - -
Pb Scav. Concentrate 6.40 6.7k 15.8 7.07 8.91
Pb Scav. Tailing k.13 1.58 9.90 19.2 6L.6
Pb Ro. Tailing (meas) 80.53 1.99 10.4 26.3 80.5
(cale.) - 1.99 10.4 26.3 - T3.5
Pb 1st Cl. Cone. 15.48 27.3 19.2 69.3 26.2
Pb 1st Cl. Tail. 3.99 6.83 16.2 I Ty g 5.69
Pb Ro. Conc. (meas) 19.47 23.1 15.3 73.7 28.6
: (Cale.) - 23.1 18.6 73.8 31.9
Zn Ro. Concentrate 17.05 I! 2.73 31.2 7.6 46.9
Zn Ro. Tailing 57.08 1.49 3.5k 13.9 17.8
Pb Scav. Tailing (meas) T4.13 1.58 9.90 19.2 70.6
(Cale.) - i 1.78 9.90 21.5 64,7
7Zn Scav. Conc. No. 1 .77 2.97 k.5 2.3 6.1
Zn Scav. Tail. No. 1 52.31 1.48 2.54 12.7 11.7
Zn Ro. Tailing (meas) 57.08 1.k49 3.5k 13.9 19.4
(Cale.) - 1.60 3.5L4 15.0 17.8
7n Scav. Conc. No. 2 5.32 3.21 9.69 2.6 .5
Zn Scav. Tail. No. 2 46.99 1.29 1.73 9.9 7.2
7n Scav. Tail. No. 1 (meas) 52.31 1.48 2.54 12.7 12.8
"(Cale.) - 1.k9 2.5k 12.7 11.7
Zn 1lst Cl. Conc. 10.39 3.10 k5.9 5.3 42.0
Zn 1st Cl. Tail. 6.66 3.32 8.27 3.6 4.9
7n Ro. Concentrate (meas) 17.05 2.73 31.2 7.6 51.2
(Cale.) - 3.19 31.2 8.9 46.9
" "Three-Product Formula
Pb Lth C1. Conec. 8.89 53.6 13.1 78.1 11.2
Zn 4th C1. Conec. 14.68 2.39 53.9 5.75 76.1
. Zn Scav. Tail. 76.43 1.29 1.7 16.2 12.7
. Cyclone Overflow 100.00 6.10 10.k4 100.0 100.0




Test No. PP22

1. Grinding
1.1. Purpose:

1.2. Method:

1.3. Flowsheet:

1.4, Results:

n s i Mt

- L32 -

To repeat the conditions of test PP21.

Similar to test PPl - 21. The grinding circuit was operated
for a period of 7.75 hours at a feed rate of 697 pounds per
hour. Samples were taken every 20 minutes in the last two hours
of operation. : :

1.2.1. Classification Equipment

Hendy Mill; P-50 Dorr Cyclone:

1 1/2 inch diameter
5/8 inch vortex
1/2 inch apex

Pb Regrind

Sala Mill; Krebs Cyclone:

1 inch diameter
1/4 inch vortex
1/8 inch apex

Zn Regrind
Conical Mill; Krebs Cyclone:

1 1/2 inch diameter
1/2 inch vortex
1/4 inch apex

As for test PPl.

The grinding circuit was stable during the test run. Net
power consumption in the Hendy mill was 14.84 kilowatt-hours
per ton of % inchfeed. The cyclone overflow was 86.5 % minus
200 mesh. o



Test No. PP22 - Continued

1.4, Results:

Feed:

Feed Rate:
Mill Speed:
Mill Load:

Operating Time:
Mill Feed:
Circulating Load:
Pulp Densities:

Average Power:

Net Power Consumption:
Work Index:

- b33 .

1.4.1. Ball Mill Report

Minus % inch ore at 0.4 percent moisture content

697 dry pounds per hour -

32.r.p.m., 80.5 percent of critical speed

3 inch balls 1000 pounds
1% inch balls 600 pounds
1 inech balls LOO pounds
Total 2000 pounds

Total 7.75 hours, test period 2.0 hours
Total 5402 pounds, test period 1394 pounds
Cyclone Underflow 572 percent

gpl % Solids
Mill Discharge 2090 65
Cyclone Overflow 1352 33
Cyclone Underflow 2L68 e
Gross T.13 kilowatts
No Losad 1.92 kilowatts
Net ~ 5.21 kilowatts

14.89 kilowatt-hours per ton of % inch feed.
11.72



" Test No. PP22 - Continued

1.4. Results:

- Regrinding Mill:
Feed: '
Feed Rate:

Mill Speed:

Mill Load:

Operating Time:

Pulp Densities:

Average Power:

Net Power Consumption:

- b3h -

1.4.2. Lead Regrind Mill Report

Sala Mill

Lead Rougher Concentrate

and Lead 2nd Cleaner Tailing

148.4 pounds per hour 21.26 percent of the mill feed

31 r.p.m., 73 percent of critical speed

2 inch balls 380 pounds

1 inch balls 820 ?ounds

Total 1200 pounds

Total 7.75 hours, test period 2.0 hours
gpl % Solids

Mill Discharge 2396 T3

Cyclone Feed 1235 24

Cyclone Overflow . 1095 11.5

Cyclone Underflow 2396 73

Gross 6.89 kilowatts

No Load 0.92 kilowatts

et 5.97 kilowatts

19.68 kilowatt-hours per ton of feed.
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Test No. PP22 -~ Continued

1.4, Results:

1.4.3, Zinc Regrind Mill Report.

‘Regrinding Mill: A Conical Mill
Feed: Zn Ro. Conc., Zn 2nd Cl. Tail. and Zn 1lst Cl. Scav. Conc.
Feed Rate: - 101.1 pounds per hour, 14.48 percent of the mill feed
Mill Speed: | 32 r.p.m., 75 percent of critical Speed
Mill Load: 1 inch balls 320 pounds
| % inch balls 220 pounds
Total 540 pounds
Operating Time: Total T.T75 hours, test period 2.0 hours
Pulp Densities:v _ gpl % Solids
Mill Discharge 2252 o
Cyclone Overflow 1058 7.0
Cyclone Underflow 2252 T4
Average Power: Gross | 1.90 kilowatts
| | No Load 0.92 kilowatts
Net 0.98 kilowatts

Net Power Consumption: 2.80 kilowatt-hours per ton of feed.



Test No. PP22 -~ Continued

1.4.4. Screen Analyses

Hendy Mill Feed

- 436 -

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative . Cumulative
+ 3/8 L1 h.1 95.9
3 13.7 17.8 82.2
I 11.3 - 29.1 70.9
6 10.7 '39.8 60.2
8 9.8 k9.6 " 50.4
10 7.5 57.1 42.9
1k 6.2 63.3 36.7
- 20 k.6 67.9 32.1
28 3.8 71.7 28.3
35 3.1 74.8 25.2
48 3.k 78.2 21.8
65 3.1 81.3 18.7
100 2.6 83.9 16.1
150 2.6 86.5 13.5
200 2.8 89.3 10.7
- 200 10.7 100.0 -
Total 100.0 - -
Mill Discharge
+ 10 0.1 0.1 99.9
1k 0.2 0.3 99.7
20 0.3 0.6 99.4
28 0.h4 1.0 99.0
35 0.7 1.7 98.3
48 1.7 3.4 96.6
65 3.2 6.6 93.4
99 5.7 12.3 87.7
150 10.6 22.9 7.1
200 18.8 58.3 58.3
270 4.7 56.4 43.6
© oo 17.k 73.8 26.2
- 400 26.2 100.0 -
Total 100.0 - -
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Test No. PP22 - Continued

1.4.4. Screen Analyses

Cyclone Underflow

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 0.2 0.2 99.8
- 1k 0.2 0.4 99.6
20 0.3 0.7 99.3
28 0.6 1.3 98.7
35 0.8 2.1 97.9
48 2.1 4.2 95.8
65 3.8 8.0 92.0
- 100 6.5 1L.5 85.5
150 11.8 26.3 73.7
200 20.4 6.7 53.3
270 15.5 62.2 37.8
4oo 18.6 80.8 19.2
- Loo 19.2 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.6 0.6 99.h4
100 1.2 1.8 98.2
150 3.3 5.1 9h.9
200 8.4 13.5 86.5
270 8.7 22.2 77.8
400 15.4 37.6 62.4
- L4oo 62.4 100.0 -
Total 100.0 - -
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1.4.4. Screen Analyses

Pb Rougher Concentrate

Particle % Retained % Passing
Size Individual Cumulative Cumulative '
+ 200 mesh 8.8 8.8 91.2
270 8.5 17.3 82.7
27.8 um 18.6 35.9 . 6h.1
21.5 8.2 Ll 1 55.9
15.0 11.6 55.7 4.3
10.3 10.0 65.7 34.3
7.9 6.6 72.3 27.7
- 7.9 27.7 100.0 -
Total 100.0 - -
Specific Gravity 4.7k
Pb Regrind Discharge
+ 27.% um . 1k.9 14.9 85.1
21.2 8.8 23.7 76.3
14.8 12.0 ho.7 57.3
10.2 20.4 63.1 - 36.9
7.9 11.2 4.3 25.7
- 7.9 25.7 100.0 -
Total 100.0 - -
Specific Gravity 4.81
- Pb Regrind Cyclone Underflow
+ 200 mesh 5.8 . 5.8 94k.2
270 6.3 12.1 87.9
27.% um 17.7 29.8 T0.2
21.2 10.5 4o.3 59.7
14.8 19.0 59.3 Lo.7
10.2 19.8 79.1 20.9
7.9 9.2 88.3 11.7
- T.9 11.7 100.0 -
Total 100.0 - -

Specific Gravity 4.76
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1.4.4. Screen Analyses

Pb Regrind Cyclone Overflow

439 -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 27.8 um 0.2 0.2 99.8
21.5 0.6 0.8 99.2
15.0 5.7 6.5 93.5
10.3 11.8 18.3 81.7
T.9 12.3 30.6 69.4
- T.9 69.4 100.0 -
Total 100.0 - -
Specific Gravity L4.72
Pb 4th Cleaner Concentrate
+ 23.2 um 2.4 2.4 97.6
18.0 1.6 4.0 96.0
12.6 6.2 10.2 89.8
8.6 12.5 22.7 T7.3
6.7 12.0 34,7 65.3
- 6.7 65.3 100.0 -
Total 100.0 - -
Specific Gravity 6.28
Zn Regrind Discharge -
+ 200 mesh 6.0 6.0 gh.o
270 10.8 16.8 83.2
29.4 um 12.4 29.2 70.8
22.8 40.8 T70.0 30.0
15.9 23.0 93.0 7.0
10.9 1.8 94.8 5.2
8.5 0.6 95.4 4.6
- 8.5 h.6 100.0 -
Total 100.0 - -

Specific Gravity 4.33

S v
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1.4.4., Screen Analyses

~ hko -

Zr. Regrind Cyclone Underflow

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh - 8.2 §.2 91.8
270 11.8 20.0 80.0
©29.4 ym 11.6 31.6 68.4
22.8 40.6 72.2 27.8
15.9 22.5 ok.7 5.3
10.9 1.1 95.8 4,2
8.5 0.3 96.1 3.9
- 8.5 3.9 100.0 -
Total 100.0 - -
Specific Gravity 4.33
Zn Regrind Cyclone Overflow
+ 29.4 ym 6.3 6.3 93.7
22.8 5.8 12.1 87.9
15.9 1.2 26.3 73.7
10.9 144 ko.7 59.3
8.5 9.2 49.9 50.1
- 8.5 50.1 100.0 -
Total 100.0 - -

Specific Gravity 4.23

7n bth Cleaner Concentrate

+ 29.8 um 4.5 4.5 95.5
23.1 7.0 11.5 88.5
16.2 18.4 29.9 70.1
11.1 16.0 45.9 54.1

8.6 10.6 56.5 43.5

- 8.6 43.5 100.0 -

Total 100.0 - -

Specific Gravity 4.19
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1.4.4, Screen Analyses

Zn Combined Tailing’

Lkl -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh 12.2 12.2 87.8
270 8.5 20.7 79.3[
31.9 un 11.7 32.4 67.6!
2h.7 9.4 k1.8 58.2 .
17.3 12.6 Sh.h 45.6
11.9 10.3 64.7 35.3
9.2 6.3 71.0 29.0
- 9.2 29.0 100.0 -
Total 100.0 - -

Specific Gravity 3.77
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Test No. PP22 - Twantinued

2. Flotation

2.1. Purpose:

2.2. Method:

2.4. Flotation Results:

1) To improve lead concentrate grade.
2) Tc improve zinc recovery.

The flowsheet for the lead circuit was similar to test PP21.
The polyclon 20 mm cyclone in the Pb regrind was replaced with
a 1 inch Krebs cyclone. The cyanide additions to the Pb 3rd
and bth cleaners were omitted. Froth discharge in the lead
scavenger circuit was maintained at a low level.

" In the zinc circuit the flowsheet and reagent balance were

modified as follows:

1) The second scavenger stage was omitted from the circuit,
and the 1st cleaner tailing was scavenged in open circuit.
The 1lst cleaner scavenger concentrate was returned to the
zinc regrind feed pump and tailing was discarded.

2) The CuSO* was moved from the Zn 2nd conditioner to the Zn
1st conditioner, and lime was added to the zinc 2nd

conditioner.

3) Increased collector additions to the Zn scavenger cleaner
feed.

4) pH in the Zn cleaning was maintained at pH 11.0

2.2.1. Flotation Equipment
As for test PP21.

2.2.2. Flotation Reagents

See following page.

The lead grade improved significantly after the above changes,
but the recovery was poor. The lead cleaner concentrate
assayed 62.5 % Pb at Tl % recovery. The zinc recovery improved
slightly from 76 % Zn in the previous test to T8 % Zn, but

the tailing assay remained very high. It appeared that longer
flotation time would further improve zinc recovery.



~ 43 <

Test No. PP22 - Continued

2.2.2. Reagent Additions

Pounds of Reagent

Type per ton of Feed Point of Addition
NaxCOs h.12 Ball Mill Feed
ZnS0y4 0.25 Ball Mill Feed
NaCN 0.33 Ball Mill Feed
Z-11 0.13 Ball Mill Feed
R-241 0.03 Pb Rougher Conditioner
MIBC 0.075 Pb Rougher Feed Pump
Z-11 0.03 Pb Scavenger Feed
MIBC 0.023 Pb Scavenger Feed
NaCN 0.31 Pb Regrind Mill
7ZnS04 0.56 Pb Regrind Mill
R-241 0.03 Pb Regrind Mill
MIBC 0.030 Pb 1lst Cleaner Feed
Z-11 0.02 Pb 1st Cleaner Feed
NaCN 0.07 Pb 2nd Cleaner Feed
CuSOy 2.08 Zn Ro. Conditioner No.
Ca(OH) 2 2.20 7Zn Ro. Conditioner No.
Z-11 0.30 Zn Rougher Feed Pump
DF-250 0.075 Zn Rougher Feed Pump
Z-11 0.03 Zn Scavenger Feed
DF-250 0.03 Zn Scavenger Feed
Ca(OH) 2 1.24 Zn Regrind Mill
CuSOqy 0.30 Zn Regrind Mill
z-11 0.03 Zn Regrind Mill
DF-250 0.030 Zn 1lst Cleaner Feed
Z-11 0.06 Zn 1st Cl. Scav. Feed
Z-200 0.007 Zn 1st Cl. Scav. Feed
Ca(OH) > 0.20 Zn 2nd Cleaner Feed
Z-11 0.01 Zn 2nd Cleaner Feed
DF-250 0.008 Zn 3rd Cleaner Feed
Ca(OH) > 0.20 Zn 3rd Cleaner Feed
Ca(OH) > 0.12 Zn 4th Cleaner Feed
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Test No. PP22 - Continued

2.3. Flowsheet

a) Pb Circuit: As for test PP21
b) Zn Cirecuit

Pb Scavenger Tailing !/I\} <:;i>

/

Zn Rougher Flotation 554 Zn Scavenger Flotation

Conical Ball Mill

FE,

[ ]

v

F>7n Scav. Tail— -Zn Combined
: 7\

Tailing

Zn Cleaner
Scav. Tail.

Zn lst Cleaner

>

Zn 1st Cl. Scav.

Zn 2nd Cleaner

T~

S

Zn 3rd Cleaner

|

Zn Uth Cleaner

Zn Cleaner Concentrate
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Test No. PP22 - Continued

2.4. Results:

2.4.1. pH

Product

Cyclone Overflow

Pb
Pb
Pb
Po
Pb
Pb
Fo
Zn
7n
7n
Zn
in
n
Zn

Rougher Feed
Scavenger Tailing
Regrinding Mill Discharge
1st Cleaner Feed
2nd Cleaner Feed
3rd Cleaner Feed
L4th Cleaner Feed
Rougher Feed
Scavenger Tailing
1st Cl. Scav. Feed
1lst Cleaner Feed
2nd Cleaner Feed
3rd Cleaner Feed
4th Cleaner Feed

2.4.2. Pulp Densities

Product

jel
m

T
HHEFRMFEWOWOWOUWOOV\NO 00O\O\O
ONHFNFFONFEFEFHFHFHOOO W

Pulp Density gpl

Rougher Feed
Scavenger Tailing
1st Cleaner Feed
Rougher Feed
Scavenger Tailing
1lst Cleaner Feed

2.4.3. Pulp Temperature

Pb
Pb
n
Zn

- Product

Rougher Feed
Regrind Mill Discharge
Rougher Feed
Regrind Mill Discharge

1235
1180
1095
1160
1135
1058

2k
29
26
25

L b b AL,
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2.4.4. Chemical Analyses

- 446 -

Assays, %
Product

Pob Zn
Cyclone Overflow 6.05 10.3
Pb Rougher Feed 6.17 11.0
Pb Rougher Concentrate 20.2 b7
Pb Rougher Tailing 2.23 9.79
Pb Scavenger Concentrate 6.90 14.6
Pb Scavenger Tailing 1.88 9.48
Pb 1lst Cleaner Concentrate 33.7 16.0
Pb 1st Cleaner Tailing 10.5 7.7
Pb Regrind Cyclone Overflow . 22.0 16.7
Pb Regrind Cyclone Underflow ’ 19.4 15.7
Pb Cleaner Concentrate 62.3 8.99
Zn Rougher Feed 1.99 9.99
Zn Rougher Concentrate 2.88 36.3
Zn Rougher Tailing 1.74 2.87
Zn Scavenger Concentrate L. 61 1k.9
Zn Scavenger Tailing 1.63 1.62
Zn 1st Cleaner Tailing L.31 8.57
7n lst Cleaner Concentrate 3.36 48.7
7Zn Regrind Cyclone Overflow L.27 30.8
Zn Regrind Cyclone Underflow 1.85 21.9
Zn 1lst Cl. Scav. Conc. k.93 12.7
Zn 1lst Cl. Scav. Tail. 3.h47 3.20
Zn Combined Tailing 1.72 2.08
7n Cleaner Concentrate 2.47 54,2
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2.4.5. Metallurgical Results

Two-Product Formula

- L7 -

Weight Assays, % % Distribution
Product
yA Pb 7n Pb Zn
Pb Ro. Concentrate 21.26 20.2 1h.7 71.0 28.9
Pb Ro. Tailing ‘ ' " 78,74 2.23 9.79 29.0 71.1
Cyclone Overflow (meas) 100.00 6.05 10.3 100.0 100.0
(Cale.) - 6.05 10.8 - -
Pb Scav. Concentrate 5.49 ©6.90 14.6 6.26. 7.40
Pb Scav. Tailing 73.25 1.88 0.48 22.8 6h.1
Pb Ro. Tailing (meas) 78.74 2.23 9.79 29.0 T4.8
x (Ccalc.) - 2.23 9.84 29.1 T1.5
Pb 1lst Cl. Concentrate 8.89 33.7 16.0 L9.5 13.1
Pb 1st Cl. Tailing 12.37 10.5 17.7 21.5 20.2
Pb Ro. Concentrate (meas) 21.26 20.2 1k, 7 71.0 30.3
(Ccale.) - 20.2 17.0 71.0 33.4
7n Ro. Concentrate 1L4.48 2.88 36.3 6.89 48.5
Zn Ro. Tailing 58.77 1.7h 2.87 16.9 15.6
Pb Scav. Tailing {meas) 73.25 1.88 9.48 22.8 67.4
(cale.) - 1.97 9.48 23.8 64.1
Zn Scav. Concentrate 4.30 4.61 1.9 3.28 5.92
Zn Scav. Tailing 54 Lt 1.63 1.92 14,7 9.66
Zn Ro. Tailing (meas) 58.77 1.7k 2.87 | 16.9 16.4
(Cale.) - 1.85 2.87 h 18.0 15.6
7n 1lst Cl. Conc. 10.01 3.36 48.7 5.56 hs;o
7Zn 1lst Cl. Tail. iy h,31 8.57 3.19 3.54
7n Ro. Concentrate (meas) 14.48 2.88 36.3 6.89 51.0
(Cale.) - I 3.65 36.3 8.74 . .L48.5
7n 1st Cl. Scav. -Conc. 2.53 4.93 12.7 2.06 2.97
Zn 1st Cl. Scav. Tail. 1.94 3.47 3.20 1.11 0.57
7Zn lst Cl. Tail. (meas) 4. 47 4.31 8.57 3.18 3.72
- (cCale.) - " 4,30 8.58 3.17 3.5k
Three-Product Formula
Pb 4th Cl. Concentrate 6.96 62.3 8.99 §571.7 6.1
Zn 4th Cl. Concentrate 14.85 2.47 54 .2 6.06 78.1
Zn Combined Tailing 78.19 1.72 2.08 22.2 15.8
Cyclone Overflow (meas) 100.00 6.05 10.3 100.0 100.0
(Cale.) - 6.05 10.3 - -
—
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2.4.6. Water Assays

- kL8 -

Product pH 5203 ppm
Hendy Cyclone Overflow 8.55 134.5
Pb Scavenger Tailing 8.45 97.9
Zn Scavenger Tailing 8.89 S 117.1
Tailing Pond H30 8.40 86.7
NaxCO2 NaHCO3 CN
Product
rotne g/1 g/1 mg/1
Tailing H,0 - - 0.270
Hendy Cyclone Overflow 0.067 0.537 -
0.022 0.260 -

Pb Scavenger Tailing

© e i st nb s
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Test No. PP23

1. Grinding

1.1. Purpose: To repeat the conditions of test PP22.

1.2. Method: Similar to test PP 1 - 22, The grinding circuit was operated
for a period of T7.T75 hours at a feed rate of 696 pounds per
hour. Samples were taken every 20 minutes during the last
two hours of operation.

1.2.1. Classification Equipment"

Hendy Mill; P-50 Dorr Cyclone:

1 1/2 inch diameter
5/8 inch vortex
1/2 inch apex

Pb Regrind
Sala Mill; Krebs Cyclone:

1 inch diameter
1/4 inch vortex
1/8 inch apex

7n Regrind

Conical Mill; Krebs Cyclone:

1 1/2 inch diameter
1/2 inch vortex.
1/4% inch apex

2.3. Flowsheet: As for test PPl.

2.4. Results: The grinding circuit-was very stable throughout the test run.
' Net power consumption in the Hendy mill was 13.86 kilowatt-hours
per ton of % inch feed. The cyclone overflow was 88.2 % minus
200 mesh. ‘
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Test No. PP23 - Continued

1.4, Results:
1.4.1. Ball Mill Report
Feed: Minus % inch ore at 0.5 percent moisture content
Feed Rate: 696 dry pounds per hour
Mill Speed: : 32 r.p.m., 80.5 percent of critical speed
Mill Load: 3 inch balls ' 1000 pounds
1% inch balls 600 pounds
1 inch balls 400 pounds
Total 2000 pounds
Operating Time: Total 7.75 hours, test period 2.0 hours
Mill Feed: Total 5394 pounds, test period 1392 pounds
Circulatinngoad: Cyclone Underflow 555 percent
Pulp Densities: ‘ : -gpl % Solids
: | Mill Discharge 2082 69
Cyclone Overflow 1356 35
Cyclone Underflow * . 24k0 _ 18
Average Power: Gross 6.77 kilowatts
No Load 1.92 kilowatts
Net 4.85 kilowatts

Net Power Consumption: 13.86 kilowatt-hours per tonof % inch feed.
Work Index: 11.31



Test No. PP23 -~ Continued
1.4, Results:

'1.4.2. Lead Regrind Mill Report

Regrinding Miil: Sala Mill
Feed: Lead Rougher Concentrate and 2nd Cleaner Tailing
Feed Rate: 101.6 pounds per hour, 14.60 percent of the mill feed
Mill Speed: - 31 r.p.m., 73 percent of critical speed
Mill Load: . 2 inch balls ’ 380 pounds
' 1 inch balls 820 pounds
Total 1200 pounds
Operating Time: Total 7.75 hours, test period 2.0 hours
Pulp Densities: gpl % Solids
Mill Discharge 2418 T4
Cyclone Feed 1263 26
Cyclone Overflow 1083 9.5
‘ Cyclone Underflow . 2418 T4
Average Power: Gross 6.65 kilowatts
‘No Load 0.92 kilowatts
Net 5.73 kilowatts

Net Power Copsumpiton: 16.37 kilowatt-hours per ton of feed.
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Test No. PP23 - Continue
1.4. Results:

1.4.3. Zinc Regrind Mill Report

Regrinding Mill: Conical Mill
Feed: Zn Ro. Conc.; Zn 2nd Cl. Tail. and Zn 1lst Cl. Scav. Conc.
Feed Rate: 156.4 pounds per hour, 22.47 percent of the mill feed
Mill Speed: 31 r.p.m., 73 percent of critical speed
Mill Load: 1 inch balls 320 pounds
3% inch balls 220 pounds
Total 540 pounds
Operating Time: Total T7.75 hours, test period 2.0 hours
Pulp Densities: gpl % Solids
Mill Discharge 2h6o 79
Cyclone Overflow 1113 13.5
Cyclone Underflow | 2460 9
Average Power: Gross 1.90 kilowatts
No Load _ 0.92 kilowatts
Net 0.98 kilowatts

Net Power Consumption: 2.80 kilowatt-hours per ton of feed.
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1.4.4. Screen Analyses

Hendy Mill Feed

- U53 -

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 3/8 2.2 2.2 97.8
3 11.7 13.9 86.1
L 15.2 29.1 70.9
6 10.8 39.9 60.1
8 10.0 k9.9 50.1
10 8.4 58.3 41.7
1k 6.6 64.9 35.1
20 4.9 69.8 30.2
23 3.9 73.7 26.3
35 3.1 76.8 23.2
48 3.2 80.0 20.0
65 3.0 83.0 17.0
100 2.3 85.3 4.7
150 2.3 87.6 12.4
200 2.6 90.2 9.8
- 200 9.8 100.0 -
Total 100.0 - -
Mill Discharge
+ 10 0.1 0.1 99.9
14 0.1 . 0.2 99.8
20 0.2 0.4 99.6
28 0.4 0.8 99.2
35 0.7 1.5 98.5
48 1.6 3.1 96.9
65 3.1 6.2 93.8"
100 5.5 11.7 88.3
150 10.4 22.1 7.9
200 18.4 40.5 59.5
270 4.1 "~ 54.6 L5k
400 17.8 72.4 27.6
- Loo 27.6 100.0 -
Total 100.0 - -

B e



Test No. PP23 - Continued

1.4.4, Screen Analyses

Cyclone Underflow

- hsh -

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 0.1 0.1 99.9
1h 0.2 0.3 - 99.7
20 0.3 0.6 99.4
28 0.5 1.1 98.9
35 0.8 1.9 98.1
48 2.0 3.9 96.1
' 65 3.7 7.6 92.4
100 6.3 13.9 86.1
150 11.4 25.3 4.7
200 19.7 45.0 55.0
270 1k.9 59.9 4o.1
400 18.3 78.2 21.8
- koo 21.8 100.0 -
Total 100.0 - -
Cyclone Overflow
+ 65 0.5 0.5 99.5
100 1.0 1.5 98.5
150 2.9 boh 95.6
200 7.4 11.8 88.2
270 7.9 19.7 80.3
400 15.0 3h.7 65.3
- koo 65.3 100.0 -
Total 100.0 - -
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1.4.4, Screen Analyses

Pb Rougher Concentrate

455 -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh 7.4 7.4 92.6
270 7.7 . 15.1 84.9
27.0 ym . 18.3 33.4 66.6
20.9 8.4 41.8 58.2
14.6 12.2 54.0 46.0
10.0 . 10.3 6L4.3 35.7
T.T T.0 71.3 28.7
- T.T 28.7 100.0 -
Total 100.0 - -
Specific Gravity 4.92 .
Pb Regrind Cyclone Underflow
+ 200 mesh 3.7 3.7 96.3
270 - b4 8.1 91.9
27.0 um 16.6 2h.7 75.3
20.9 11.0 35.7 64.3
14.6 24,0 59.7 40.3
10.0 20.4 80.1 19.9
7.7 8.0 88.1 11.9
- T.7 11.9 100.0 -
Total 100.0 - -
Specific Gravity 4.9k
Pb Regrind Discharge
+ 26.1 um 13.0 13.0 87.0
20.3 10.0 23.0 T7.0
1.1 24,5 47.5 52.5
9.7 23.0 T0.5 29.5
T.5 9.0 T79.5 20.5
- 7.5 20.5 100.0 -
Total 100.0 - -

Specific Gravity 5.12
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1.4.4, Screen Anaiyses

Pb Regrind Cyclone Overflow

456 -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 21.5 um 0.k 0.4 99.6
15.0 1.0 1.4 98.6
10.3 8.6 10.0 90.0
8.0 10.8 20.8 79.2
- 8.0 79.2 100.0 -
Total 100.0 - -
Specific Gravity 4.68
Pb Lth Cleaner Concentrate
+ 13.7 um 3.2 3.2 96.8
9.4 13.3 16.5 83.5
T.3 17.5 34k.0 66.0
- 7.3 66.0 100.0 -
Total 100.0 - -
Specific Gravity 5.4k
Zn Régrind Cyclone Overflow
+ 29.4 ym 17.7 7.7 82.3
22.8 16.1 33.8 66.2
15.9 18.9 52.7 47.3
10.9 11.2 63.9 36.1
8.5 6.0 69.9 30.1
- 805 30-1 100-0 -
Total 100.0 - -

Specific Gravity L4.27
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1.4.4. Screen Analyses

Zn Regrind Cyclone Underflow
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Particle % Retained % Passing
Size Individual Cumulative Cumulative
. 4+ 200 mesh 9.7 9.7 0.3
270 1k4.6 24.3 75.7
29.0 um 13.3 37.6 62.4
22.5 43.0 80.6 19.4
15.7 1k4.2 94 .8 5.2
10.8 1.6 96.4 3.6
8.3 0.4 96.8 3.2
- 8.3 3.2 100.0 -
Total 100.0 - -
Specific Gravity 4.38
7n bth Cleaner Concentrate
+ 30.3 um 2.1 2.1 97.9
23.5 L.y 6.5 93.5
16.4 13.2 19.7 80.3
11.3 1k.4 34.1 65.9
8.6 10.7 LYy .8 55.2
- 8.6 55.2 100.0 -
Total 100.0 - -
Specific Gravity U4.14
Zn Combined Tailing
+ 200 mesh 10.9 10.9 - 89.1
270 7.8 18.7 81.3
32.7 um 13.3 32.0 ®8.0%
25.4 11.4 L3.4 56.6
17.7 13.6 57.0 43.0
12.2 9.8 66.8 33.2
9.4 5.8 T72.6 27.4
- 9.4 27.4 100.0 -
Total 100.0 - -

‘Specific Gravity 3.65
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1.4.4. Screen Analyses

Zn Regrind Discharge

458 -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 200 mesh T.7T T.7 92.3
270 15.4 23.1 76.9
28.6 um 15.6 38.7 61.3
22.2 48.6 87.3 2.7
15.5 5.8 93.1 6.9
10.6 1.7 94.8 5.2
: 8.2 0.8 95.6 L.k
- 8.2 bk 100.0 -
Total 100.0 - -

Specific Gravity 4.45

¢ e b 03 S



Test No. PP23 - Continued

2. Flotation

2.1. Purpose:

2ﬂ2. Method:

2.3. Flowsheet:

2.4, Results:

- k59 -

1) To investigate the effect of omitting the ZnSOu from the
lead circuit.

2) To investigate the effect of Z-200 additions to the zinc
circuit when using flowsheet from test PP22.

The following reagents changes were made:

A. Pb Circuit

1) The ZnSO4 was omitted from the Hendy mill feed and Sala
mill feed.

B. Zn Circuit

1) The Z-11 additions to the Zn rougher were decreased, and
7Z-200 was added at a rate of 0.15 1b/ton.

2) The Z-11 additions in the cleaning were replaced with Z-200.

3) The pH in the Zn rougher was lowered from pH 10.3 to 9.8,
and the pH 1in the zinc cleaning was maintained slightly
above pH 11.90

2.2.1. Flotation Equipment

. As for test PP22.

2.2.2. Flotation Reagents

See following page.
As for test PP22.

The unstable conditions in the lead cleaning resulted in a poor
lead concentrate grade and recovery. The high pH in the zinc
cleaning improved zinc concentrate grade, but recovery was poor.
It would appear that pH in the zinc cleanlng should be main-
tained slightly above pH 11.0.
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2.2.2. Reagent Additions

Type P;Zﬁdéozfoﬁeiizgt Point of Addition
Na>CO3 k.12 Ball Mill Feed
NaCN 0.30 Ball Mill Feed
Z-11 0.13 Ball Mill Feed
R-242 0.04 Pb Rougher Conditioner
MIBC 0.076 Pb Rougher Feed Pump
MIRBC 0.023 Pb Scavenger Feed
Z-11 0.03 Pb Scavenger Feed
NaCN 0.31 Pb Regrind Mill
R-242 : 0.03 Pb Regrind Mill
Z-11 0.01 Pb 1lst Cleaner Feed
MIBC 0.030 Pb 1lst Cleaner Feed
NaCN ' 0.08 Pb 2nd Cleaner Feed
CuSO0y4 - 2.0k Zn Ro. Conditioner No. 1
Ca(OH) 1.92 Zn Ro. Conditioner No. 2
7-11 0.20 Zn Rougher Feed Pump
DF-250 0.09 Zn Rougher Feed Pump
7-200 0.156 7Zn Rougher Feed Pump
Z-11 0.03 Zn Scavenger Feed
DF-250 ! 0.031 Zn Scavenger Feed
CuS04 ' 0.32 Zn Regrind Mill
Z-200 0.082 Zn Regrind Mill
Z-11 0.02 7Zn 1lst Cleaner Feed
DF-250 0.03 Zn lst Cleaner Feed
Ca(OH)2 1.62 Zn lst Cleaner Feed
Z-200 0.022 Zn lst Cl. Scavenger
Z-11 0.05 Zn lst Cl. Scavenger
7-200 0.043 7Zn 2nd Cleaner Feed
Ca(OH)2 0.44 Zn 2nd Cleaner Feed
2-200- 0.022 Zn 3rd Cleaner Feed
DF-250 0.006 7Zn 3rd Cleaner Feed
Ca(OH) 2 0.2k 7Zn 3rd Cleaner Feed
Ca(OH) > 0.22 Zn 4th Cleaner Feed
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2.4, Results:

2.h.1. pH

Product pH
Cyclone Overflow 9.0
Pb Rougher Feed 9.1
Pb Scavenger Tailing 8.8
Pb Regrinding Mill Discharge 8.3
Pb 1st Cleaenr Feed 9.6
Pb 2nd Cleaner Feed 9.7
Pb 3rd Cleaner Feed 9.6
Pb L4th Cleaner Feed 9.6
Zn Rougher Feed 9.8
Zn Scavenger Tailing 9.k
Zn 1st Cl. Scav. Feed 11.2
Zn 1lst Cleaner Feed 11.3
Zn 2nd Cleaner Feed 11.5
Zn 3rd Cleaner Feed. 11.6
Zn 4th Cleaner Feed 11.6
2.4.2. Pulp Densities

Product . Pulp Density gpl
Pb Rougher Feed 1225
Pb Scavenger Tailing 1185
Pb 1st Cleaner Feed 1083
Zn Rougher Feed 1185
Zn Scavenger Tailing 1122
Zn 1st Cleaner Feed 1113
2.4.3. Pulp Temperature

Product sz
Pb Rougher Feed 26
Pb Regrind Mill Discharge 32
Zn Rougher Feed 28
Zn Regrind Mill Discharge 27
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2.4.4. Chemical Analyses
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Assays, %
Product
Po Zn
. Cyclone Overflow 5.95 10.3
Pb Rougher Feed 6.55 11.4
Pb Rougher Concentrate 25.6 15.4
Pb Rougher Tailing 2.59 10.5
Pb Scavenger Concentrate 6.56 14.0
Pb Scavenger Tailing 1.89 9.76
Pb .1lst Cleaner Concentrate 32.3 17.4
Pb 1st Cleaner Tailing 11.8 17.h
Pb Regrind Cyclone Overflow 24h.3 17.0
Pb Regrind Cyclone Underflow 23.4 14.2
'Pb Cleaner Concentrate 52.3 12.6
Zn Rougher Feed 1.99 8.08
Zn Rougher Concentrate 2.46 26.0
Zn Rougher Tailing 1.71 2.48
Zn Scavenger Concentrate 2.20 4.50
Zn Scavenger Tailing 1.56 1.53
Zn 1lst Cleaner Tailing 2.37 14.8
7Zn 1st Cleaner Concentrate © 3.50 46.0
7Zn Regrind Cyclone Overflow 2.68 25.5
Zn Regrind Cyclone Underflow 1.5L4 17.8
Zn 1lst Cl. Scav. Conc. 2.76 23.0
Zn 1lst Cl. Scav. Tailing 2.08 6.64
Zn Combined Tailing 1.69 2.72
7n Cleaner Concentrate 2.99 56.3
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2.4.5. Metallurgical Results

Two-Product Formula

Weight [ Assays, % % Distribution
Product

% Pb 7n Pb 7n

Pb Ro. Concentrate 1k.60 25.6 15.4 ,62.8 20.0
Pb Ro. Tailing - 85.40 2.59 10.5 37.2 80.0
Cyclone Overflow .(meas) 100.0 5.95 10.3 100.0 100.0

(Cale.) - 5.95 11.2 - -

Pb Scav. Concentrate 12.80 6.56 1k.0 1k.1 16.0
Pb Scav. Tailing 72.60 1.89 9.76 23.1 63.2
Pb Ro. Tailing (meas) 85.40 2.59 10.5 37.2 87.1
(Cale.) - 2.59 10.4 37.2 79.2

Pb 1st Cl. Conc. 9.83 32.3 17.h 53.4 15.3
Pb 1lst Cl. Tail. W77 11.8 17.4 9.46 7.4
Pb Ro. Conc. (meas) 14.60 25.6 15.4 62.8 21.8
(Calc.) - 25.6 17.h4 62.9 22.7

7n Ro. Concentrate 22,47 2.46 26.0 9.29 52.1
Zn Ro. Tailing 50.13 1.71 2.48 k.4 11.1
Pb Scav. Tailing (meas) 72.60 1.89 9.76 23.1 68.8
(Cale.) - 1.94 9.76 23.7 63.2
7n Scav. Concentrate 16.03 2.20 b.50 | 5.93 6.43
Zn Scav. Tailing 3k.10 1.56 1.53 8.94 4.65
Zn Ro. Tailing (meas) 50.13 1.71 2.48 1k, Y 12.1
(Cale.) - 1.76 2.48 1k.9 11.1

Zn 1st Cl. Conc. 8.87 3.50 h6.0 5.22 36.4
Zn 1st Cl. Tail. 13.60 2.37 14.8 5.42 17.9
7n Ro. Concentrate (meas) 22.47 2,46 26.0 9.29 56.7
(Cale.) - 2.56 27.1 10.6 54.3

7Zn lst Cl. Scav. Conc. 6.78 2.76 23.0 3.14 13.9
7Zn lst Cl. Scav. Tail. 6.82 2.08 6.6k 2.39 k.o
Zn 1lst Cl. Tailing (meas) 13.60 2.37 14.8 5.42 19.5
. (Cale.) " - 2.41 14.8 5.53 | 17.9

Three-Product Formula

Pb 4th Cl. Conc. 8.05 52.3 12.6 71.0 9.9
Zn 4th Cl. Conec. 12.59 . 2.99 56.3 6.4 69.1
Zn Combined Tail. 79.36 1.69 2.72 22.6 21.0
Cyclone Overflow 100.0 5.95 10.3 100.0 100.0




