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Test No. PP15
l. Grinding
1.1. Purpose:

l.2. Method:

" 1.3. Flowsheet:

1.4, Results:

- 255 -

To repeat.conditions of testé PP13 and PP14 at coarser
primary grinding.

The feed rate to the Hendy mill was increased from 508.5 kilograms
per hour to 646 kilograms per hour.  The circuit was operated

for a period of 7.5 hours. Samples were taken every 30

minutes in the last two hours of operation.

- As for test PPl.

1.4,1. Observations

The grinding circuit was stable during the test Tun.



Test No. PP1l5 - Continued

l. Grinding

- 256 -

1.4.1.1. Ball Mill Report

Feed:

Feed Rate:

Mill Speed:
Mill Load:

Operating Time:
Mill Feed:
Circulating Load:

Pulp Densities:

Average Power:

Net Power Consumtpion:

Work Index:
Cyclone Overflow Kag:

Minus 12.7 mm ore at 0.9 perceht moisture content

646.0 dry kilograms per hour
32 r.p.m., 80.5 percent of critical speed

76.2 mm balls ~'399.1 kilograms
50.8 mm balls ' 185.9 kilograms
25.4 mm balls 90.7 kilograms
Total 675.7 kilograms

Total 7.5 hours, test period 2.0 hours
Total 4845 kilograms, test: period 1292 kilograms
Cyclone underflow T79.2 perpent

gpl % Solids
Mill Discharge 2236 72.5
Cyclone Overflow 1k20 39.0
Cyclone Underflow 2880 85.5
Gross .~ 6.18 kilowatts
‘No Load 1.93 kilowatts
Net - ' 4.25 kilowatts

6.58 kilowatt-hours per tonne of 12.7 mm feed

- 8.90

132.5_micrometeré
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Test No. PP1l5 - Continued

l. Grinding

1.4.1.2. Classification Data

Grinding Mill Hendy _
-‘Cyclone P-50 Dorr 50.8 mm diameter
15.9 mm vortex

12.7 mm apex

Rate "% Passing Density . Recircu-
Product Loo | 200 lating.
kg/h mesh | mesh g.p.1l. | % Solids Load %
Cyclone Feed - 1157.8 | 12.1| 25.7 2252 Th -
Cyclone Overflow 646.0 37.6| 56.9 1h20 39 - -
Cyclone Underflow 511.8 7.5119.9 2880 85.5 79.2

1.4.2. Lead Regrind Mill Report

Regrind Mill: ‘ Hardinge Conical Mill

Regrind Feed: Pb rougher concentrate + Pb 1lst cleaner scavenger concéntrate
Feed Raté: o 32.75 calculated kilograms per hour of concentrate
Mill Speed: . 30 r.p.m., 65 percent of critical speed |
Mill Load: | 50 mm balls - 90.T kilograms
25 mm balls 90.7 kilograms
Total 181.4 kilograms
Average Power: . Gross 1.90 kilowatté
No Load | 0.95 kilowatts
Net 0.95 kilowatts

Net Power Consumption: 1.h7 kilowatt-hours per tonne of flotation feed



T CO (1 C3 2

— 7 7

I~ O ) 7

- 258 -
Test No. PP15 - Continued -
l. Grinding
1.4.2.1. Classification Data
Cyclone Krebs 38.1 mm diameter
12.7 mm vortex .
6.35 mm apex
Rate % Passing " Density
Product Loo |20
kg/h mesh | um g.p.1. % Solids
Regrind Feed - 60.7 | 43.5 - -
Mill Discharge a28.21 | 51.5|2k4.5 - , -
Cyclone O'Flow 32.75 | 83.5|66.5 1145 17
Cyclone U'Flow .| 215.46 | 45.8 [ 20.0 1685 5T
1.4.3. Zinc Regrind Mill Report
Regrind Mill: Denver Mill
Regrind Feed: Zn rougher concentrate + Zn 1lst cleaner scavenger concentrate
Feed Rate: " 110 calculated kilograms per hour ~of concentrate
Mill Speed: ' 58 r.p.m., TO percent of critical speed
Mill Load: 25 mm balls 113.k kg
1.4.3.1. Classification Data
Cyclone: Goodwin 38.1 mm diameter
' 19.1 mm vortex
6.35 mm apex
Rate % Passing -Density
Product Loo |20
kg/h mesh | um g.p-1. | % Solids
Regrind Feed - - 22.8 9.k - -
Mill Discharge 239 37.8 | 21 - -
Cyclone O'Flow | 110 | L47.0 |27 1330 33
Cyclone U'Flow | 129 2h.3 | 14 1695 54
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Test No. PP15 - Continued

l. Grinding

1.5. Screen Ansgys.is o

Hendx Feed '

'Mesh Size ' % Retained _ % Passing

(Tyler) - Individual . Cumulative Cumulative

+ 3/8 3.9 3.9 ’ 96.1

3 13.6 17.5 82.5

L 10.2 27.7 _ 72.3

6 - 5.9 33.6 66.4
8 . 5.8 39.4 60.6
10 5.5 LL.9 55.1
S 1k 5.3 50.2 49.8
20 5.3 55.5 L, 5
28 6.8 62.3 . 37.7
35 6.0 68.3 , , 31.7
48 6.4 .7 25.3
65 5.3 80.0 ' : 20.0
100 3.3 83.3 , 16.7

- 100 16.7 100.0 : -

Total 100.0 - -

Hendy Discharge -

+ 8 0.1 0.1 99.9
10 0.2 0.3 99.7
1k _ 0.k 0.7 99.3
20 0.6 1.3 98.7
28 1.k 2.7 97.3

- 35 2.2 4.9 95.1
48 6.2 11.1 88.9
65 13.5 24.6 75.14
100 17.5 ho,1 57.9
150 17.9 60.0 L4o.o
200 14.3 Th.3 S 25.7 -
270 ' 9.2 83.5 16.5
Loo- _ L4 . 8T7.9 12.1
- koo . 12.1 100.0 : —
Total 100.0 - -
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Test No. PP15 - Continued

1. Grinding

1.5. Screen Analysis

Hendy Cycleone Underflow

- 260 -

Mesh Size

% Retained % Passing
(Tyler) Individual Cumulative Cumulative
-+ .8 0.2 0.2 99.8
10 . 0.3 0.5 99.5
14 0.3 0.8 99.2
20 0.6 1.4 98.6
28 1.3 2.7 97.3
35 2.4 5.1 94 .9
48 : 6.9 12.0 88.0
65 : 1k.9 26.9 73.1
100 - 19.5 6.4 '53.6
150 19.2 65.6 3h.Y
200 4.5 80.1 19.9
270 ‘ 8.6 88.7 11.3
Loo .3.8 '92.5 7.5
- koo . 7.5 100.0 —
Total 100.0 - - -
Hendy Cyclone Overflow
+ L8 - L. L L. L 95.6
65 4.0 8.4 91.6
100 8.0 16.4 ' 83.6
150 11.5 27.9 " T2.1-
200 13.2 1.1 58.9
270 ‘ 1l2.2 53.3 6.7
Loo. 8.5 61.8 38.
- koo 38.2 100.0 -
Total 100.0 - -
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Test No. PP15 — Continued

l. Grinding

1.5. Screen Analysis

Kason Undersize

Mesh Size % Retained % Passing

((Tyler) - Individual Cumulative . Cumulative

+ 48 2.9 2.9 9T7.1 -

65 4.0 6.9 93.1

100 8.5 15.4 84.6
150 11.8 27.2 72.8
200 15.9 43.1 56.9
270 8.7 51.8 48.2
koo 10.6 62.4 37.6

- koo 37.6 100.0 -

Total 100.0 - -
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Test No. PP15 - Continued -
1. Gripding
1l.5. Screen Analysis '
Pb Rougher Concentrate
Particle % Retained . % Passing
Size Individual Cumulative Cumulative
+ 65 mesh 10.6 10.6 89.4
100 2.3 12.9 87.1
150 5.8 18.7 81.3
200 7.0 25.7 4.3
270 6.0 - 31.7 68.3
400 7.6 ©39.3 60.7
28.6 um 8.0 47,3 52.7
L 22.2 7.0 54.3 45,7
15.5 9.1 63.4 36.6
10.6 8.8 T2.2 27.8
8.2 5.2 71.& 22.6°
- 8.2 22.6 1oq.o -
Total 100.0 - -
Specific Gravity L.15
Pb Regrind Discharge
+ 65 mesh 0.2 0.2 99.8
100 - 0.2 0.k 99.6 -
150 1.4 1.8 98.2
200 7.6 9.4 - 90.6
270 15.6 25.0 . 75.0
Loo 23.5 48.5 51.5
26.2 um 15.1 63.6 36.4
20.3 11.9 75.5 2h.5
1kh.2 9.1 8k.6 15.Lk
9.7 L2 88.8 11.2
7.5 1.9 90.7 9.3
- T.5 9.3 100.0 -
Total 100.0 - -

Specific Gravity 4.83
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Test No. PP15 - Continued
1. Grindiﬁg
1.5. Screen Analysis
Pb Regrind Cyclone Underflow
Particle ‘% Retained % Passing
Size Individual Cumulative Cumulative
+ 65 mesh 0.6 0.6 99 .4
100 0.3 0.9 .99.1
150 HE 3.0 3.9 96.1
200 ' 9.8 13.7 86.3
270 ) - 16.1 29.8 70.2
koo ' -~ 2k.h - 5h4,2 45.8
26.7 um 13.8 68.0 32.0
20.8 11.5 9.5 20.5
1k.5 8.2 87.7 12.3
10.0 3.k 91.1 8.9
T.7 ' 1.5 92.6 T.h
- 7.7 ' T.b 100.0 -
Total : 100.0 - -
Specific Grevity 4.83
Pb Regrind Cyclone Overflow
+ 100 mesh 0.2 0.2 99.8
150 0.2 0.4 99.6
200 ~1.h 1.8 .98.2
270 B 3.k 5.2 - 9Lk.8.
koo , 11.3 16.5 83.5
28.1 um . 10.5 27.0 73.0
21.8 10.0 37.0 63.0
15.2 13.2 50.2 49.8
10.5 13.2 63.4 36.6
8.1 T.9 1.3 28.7
- 8.1 28.7 100.0 -
Total . 100.0 - -

Specific Gravity 4.18
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Test No. PP15 - Continued
1. Grinding |
1.5. Sereen Analysis
Zn Rougher Concentrate )
Particle % Retained o % Passing
Size Individual Cumulative Cumulative
+ 65 mesh 20.8 20.8 79.2
100 6.3 27.1 72.9
150 11.2 38.3 61.7
. 200 11.8 50.1 49.9
270 18.7 68.8 31.2
Loo- 8.4 T7.2 22.8
27.4 yum 4.5 81.7 - 18.3
21.3 6.2 87.9 S le.1
14.8 5.8 1 93.7 6.3
~10.2 3.7 97.4 2.6
7.9 1.6 99.0 1.0
- 7.9 1.0 100.0 -
Total 100.0 - -
Specific Gravity L4.39
Zn Régrind Discharge
+ 65 mesh 0.k 0.4 99.6
100 1.2 1.6 98.4
150. 6.5 8.1 91.9
200 17.k 25.5 Th.5
270 17.7 43.2 56.8
koo 19.0 62.2 37.8
28.2 um 6.2 68.4 31.
21.9 7.9 76.3 23.7
15.3 7.4 83.7 16.3"
10.5 5.0 88.7 11.3
8.1 2.5 91.2 8.8 -
- 8.1 8.8 100.0 -
Total © 100.0 - -

Specific Gravity L4.13




Test No. PP15 - Continued

l. Grinding

1l.5. Screen Analysis

Zn Regrind Cyclone Underflow

_ 265 -

Particle % Retained % Passing
Size Individual Cumulative - Cumulative
+ 65 mesh 3.k 3.4 96.6
100 L.h 7.8 92.2
150 13.5 21.3 8.7
200 21.7 43.0 57.0
270 17.1 60.1 39.9
koo 15.6 75.7 2Lh.3 -
27.4 um L.2 79.9 20.1
21.3 ' 4.8 8h.T 15.3
14.8 L.2 88.9 11.1
10.2 2.9 91.8 8.2
7.9 1.5 93.3 6.7
- T.9 6.7 100.0 Co-
Total 100.0 - -
Zn Regrind Cyclone Overflow Specific Gravity h.h6
+ 65 mesh 0.2 0.2 99.8
100 1.0 S 1.2 98.8
150 4.3 5.5 94k.5
200 12.7 18.2 81.8
270 15.5 33.7 66.3
Loo 19.3 53.0 47,0
27.7 um 7.4 60.4 39.6
21.4 9.8 70.2 . 29.8
15.0 9.4 . T9.6 20.4
10.3 6.2 85.8 1kh.2
8.0 3.2 89.0 11.0
- 8.0 11.0 100.0 -
Total . 100.0 - -

Specific Gravity L4.29
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Test No. PP1l5 - Continued

2. Flotation

2.1. Purpose:

2.2. Method:

2.3. Flowsheet:

To repeat the conditions of tests PP13 and PP1L using a
coarser primary grind and coarser concentrate regrinds.

As for tests PP13 and PP1lL, except that the feed rate in the
primary grind was increased. The circuit was operated for a -
period of T.5 hours and sampled every 30 minutes in the last
two hours of operation. '

2.2.1. Flotation Equipment

As for test PP8.

2.2.2. Flotation Reagents

See following page.

As for test PP6..
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Test No. PP15 - Continued

2. Flotation

2.2. Flotation Reagents

- 267 -

Rate
Type Circuit Point of -Additions
g/tonne -
NasC0s3 8651.8 Lead Hendy Mill Feed
NaCN 204.9 " Lead - Hendy Mill Feed
A-343 9,33 Lead Hendy Mill Feed
A-343 27.86 . Lead Pb Conditioner
MIBC . 51.6L4 Lead Pb Rougher Feed
A-343 34.97 Lead Pb Scavenger Feed
MIBC 18.08 Lead Pb Scavenger Feed
NaxC0s3 609.5 Lead Pb Regrind Mill
NaCN 56.19 Lead Pb Regrind Mill
A-343 7.38 Lead Pb Regrind Mill
NaCN ° 13.47 Lead Pb 1lst Cl. Scav. Feed
A-343 9.26 Lead Pb 1st Cl. Scav. Feed
MIBC 2.45 Lead Fb 1st Cl. Scav. Feed
. NaCO0s 186.7 Lead Fb 2nd Cl. Feed
Ca(OH)2 - 3009.3 Zinc Zn Conditioner Feed
CuS0y4 - 557.3 Zinc Zn Conditioner Feed
A-343 55.73 Zinc Zn Rougher Feed
R-208 26.01 Zinc Zn Rougher Feed
MIBC 9k . ko Zinc Zn Rougher Feed
D-1012 12.26 Zinc Zn Rougher Feed
A-343 13.75 Zinc Zn Scavenger Feed
. R-208 52.01 Zinc Zn Scavenger Feed
D-1012 2L .52 Zinc Zn Scavenger Feed
ca(OH)2 1476.8 Zinc Zn Regrind Mill
CuS0y 141.2 Zinc Zn Regrind Mill
2-200 9.75 Zinc Zn 1lst Cl. Feed
A-343 18.67 Zinc Zn 1lst Cl. Scav. Feed
MIBC 24,52 Zinc Zn 1lst Cl. Scav. Feed
D-1902 - 19.13 - . Zinc Zn 3rd Cl. Feed
D-1902 10.59 Zinc Zn 4th Cl. Feed
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Test No. PP15 - Continued

2. Flotation -
2.4, Results:

2.4.1. Observations

The lead and zinec flotation circuits were very stable during the test.run.
It was observed thatlarge quantities of coarse pyrite'were floated in the lead

/1 -3 2 ) 6/ )

L]

and zinc rougher stages. However, the rejection of pyrite during cleaning was

satisfactory.

2.4.2. pH and Pulp Density

Pulp
Product pH Density
gpl
Pb Rougher Feed 9.8 1345
Pb Scavenger Tail. 9.7 1310
Pb 1st Cl. Feed 10.1 1145
Pb 1st Cl. Scav. 10.0 -
Pb 2nd Cl. Feed 9.9 -
Pb 3rd Cl. Feed 10.3 -
Zn Rougher Feed 10.4 1240
Zn Scav. Tail. 10.3 1190
Zn 1st Cl. Feed 11.9 1330
Zn 1st Cl. Secav. Tail. 11.8 1080
Zn Combined Tail. - 1165
Zn 2nd Cl. Feed 11.3 -
Zn 3rd Cl. Feed 9.7 -
Zn bth Cl. Feed 9.0 -
2.4.3. Pulp Temperature
Product ?emggrature

Pb Rougher Feed 2l
Zn-Rougher Feed 2.5
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Test No. PP15 - Continued

2. Flotation

2.4.4. Chemical Analyses

- 269 -

Product

Assays, %, g/tonne

Pb Zn Ag
Hendy Cyclone 0O'Flow 2.36 3.85 21.09
. Pb Rougher Conc. 32.7 7.11 -
Pb Rougher Tail. 1.29 3.99 ~
Pb Scavenger Conc. 1.5k4 3..48 -
Pb Scavenger Tail. . 0.7k 3.91 -
Pb 1lst Cl. Conc. 3h.3 . 8.45 -
Pb 1st Cl. Tail. . 9.26 9.95 -
Pb 1st Cl. Scav. Conc. 11.2 10.1 -
Pb 1st Cl. Scav. Tail. 5.39 9.59 -
Pb 2nd Cl. Conc. .| 49.6 6.51 -
Pb 3rd Cl. Conc. 63.0 L.o1 b5k L8
Zn Rougher Feed 0.91 4.58 To=
Zn Rougher Conc. 1.54 19.9 -
Zn Scavenger Conc. 1.54 3..48 -
Zn Scavenger Tail. 0.61 0.51 -
Zn 1st Cl. Conmc. 1.70 ko1 -
Zn 1lst Cl. Tail. 1.56 - 8.L46 -
Zn 1lst Cl. Scav. Conc. 2.23 17.5 -
Zn 1lst Cl. Scav. Tail. 0.9k 0.59 -
Zn 2nd Cl. Conc. 1.70 k1.9 -
Zn 3rd Cl. Conc. 1.45 L. -
Zn 4th Cl. Conc. 1.22 50.0 Ly .75
Zn Comb. Tail. 0.61 0.5 | =
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Test No. PP15 - Continued

2. Flotation.

2.4.5. Metallurgical Results

‘Three-Product Formula -

- 270 -

Weight - Assays,-%,ig/tonne %iDistribution :
Product =
% Pb Zn Ag " Pb Zn Ag
Pb 3rd Cl. Conc. 2.7k 63.0 4,01 | 4sk.u8 73.2 2.9 | 59.1
Zn L4th Cl. Conc. 6.56 1.22 | 50.0: Ly, 75 3.4 85.1 13.9
Zn Combined Tail. 90.70 0.61 0.51 6.29 23.4 12.0 27.0
Kason Undersize 100.00 2.36 3.85 21.09 lOQ.O 100.0 100.0
2.4.6. Metallurgical Results
Two-~Product Formula
Pb Rougher Conc. 5.07 32.7 7.11 - 70.2 | - 8.9 -
Pb Scav..Tail. 94.93 0.74 3.91 - 29.8 91.1 -
Kason Undersize (Meas.) {.100.00 2.36 | 3.85 - 100.0 | 100.0 -
(cale.) | - 2.36 | ko7 - - - -
Zn Rougher Conc. 17.05 ~1.54 |19.9 - 9.k 86.6 -
Zn Comb. Tail. 80.21 0.61 0.51 = 17.4 10.5 -
Pb Scav. Tail. (Meas.) 97.26 0.7k 3.91: - 26.8° | 971.1 -
' (calc.) - 0.77 | .3.9% - '31.8 98.7 -
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Test No. PP16 .

1. Grinding

l.lw~PurposeE To repeat conditions of test ?PlS.

1.2. Method: As for test PP15. . The circui% was operated for a period of T.5
hours. Samples were taken every 30 minutes in the last two hours
of operation. . -h

1.3. Flowsheet: As for test PPl.

1.4, Results:

1.4.1. Obser§ations

The circuit operation was stable during the test run.
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Test No. PP16 - Continued

1. Grinding

1.4.1.1. 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:

Cyclone Overflow Kgg:.

Minus lE.T-mﬁ.ore at 0.9 pQrcent moisture content

615.1 dry kilograms per hou%

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

"76.2 mm balls

50.8 mm balls
25.4 mm balls
Total

399;1 kilograms
185L9 kilograms

90.7 kilégrams
675;7 kilograms

Total T.5 hours, test period 2.0 hours

Total 4613 kilograms, test period 1230 kilograms

Mill Discharge
Cyclone Overflow
Cyclone Underflow

Gross

No Load

Net

- Cyclone underflow 83.2 percent

gpl’ % Solids

2358 76
1430 39

287k 85.5

6.29 kilowatts
1.93 kilowatts
4,36 kilowatts

T.09 kilowatt-hours per tonne of 12.7 mm feed

9.LL

128.0 micrometers
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Test No. PP16 - Continued

l. Grinding

- 273 -

'1.4.1.2. Classification Data

Grinding mill Hendy

Cyclone PQSO Dorr

50.8 mm diameter
15.9 mm vortex

12.7 mm apex

Rate % Passing Density Recircu-~
Product . Loo | 200 : - lating
kg/h mesh | mesh g.p.1. | % Solids Load %
Cyclone Feed ‘ 1126.9 | 12.9| 26.3 2256 73 . -
Cyclone Overflow 615.1 | 41.7]|60.3 | 1430 39 -
Cyclone Underflow 511.8 7.8(19.6 287L : 85.5 83.2

-2

1.4.2. Lead Regrind Mill Report

Regrind Mill:
Regrind Feed:
Feed Rate:
Mill Speed:
Mill Load:

Average Power:

Net Power Consumption:

Hardinge Conical Mill

Pb fougher concentrate + Pb lst cleaner scav. concentrate

31.7 calculated kilograms: per hour of concentrate

30 r.p.m., 65 percent of critical speed '

50 mm balls 90.7 kilograms
25 mm balls 90.T7 kilograms
Total lBl.h'kilograms
Gross 1.90 kilowatts
No Load 0.95 kilowatts
Net . _ 0.95 kilowatts

1.5k kilowatt-hours per ténne,of flotation feed
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Test No. PP16 - Continued
1. Grinding -
1.4.2.1. Classification Data
Cyclone Krebs 25 mm dismeter
‘ : 12.7 mm vortex :

3.2 mm apex !

Rate % Passing Density

Product koo 20

kg/h | mesh | ym g.p.1. | % Solids
Regrind Feed - | 57.87] L41.5 - -
Mill Discharge 317.2 53.5|26.0 | - 1 -
Cyclone 0'Flow - | 31.7 | 98.3]|96.0 | 1055 | = 6.7
Cyclone U'Flow 285.5 | 49.8]22.5 2565 | T
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Rate % Passing " Density
Product koo 20 : :
: kg/h mesh | um g.p.1. | % Solids
Regrind Feed - Lo.1| 24 - -
Mill Discharge 317.4 34.9| 15 - -
Cyclone O'Flow T1.2 62.3| 37 1155 | . 17.5
"~ Cyclone U'Flow 2h6.2- 25.3| 10 2195 T2
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Test No. PP16 - Continued .

1. Grinding

1.4.3. Zinc Regrind Mill Report

Regrind Mill: Denver Mill .

Regrind Feed: . Zn rougher concentrate + Zn;lst cleaner scavenger concentrate
Feed Rate: _ T1.2 calculated kilbgrams per hour of concentrate.

Mill Speed: 58 r.p.m., 70 percent of critical speed

Mill Load: 25 mm balls 113.h kg

1.43.1. Classification Data

Cyclone P-25 Dorr - : . 25 mm diemeter

6.35 mm vortex
3.25 mm apex
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Test No. PP16 - Continued
l. Grinding
1.5. Screen Anslysis _
Hendy Mill Feed
Mesh Size % Retained % Paséing
(Tyler) Individual ' Cumulative Cumulative
+ 3/8 8.1 8.1 91.9
3 10.3 - 18.4 81.6
L 9.0 27.4 T2.6
6 7.k 34.8 65.2
- 8 k.9 39.7 60.3
210 5.3 k5.0 55.0
1k 5.2 50.2 49.8
20 5.2 55.4 .6
28 7.1 62.5 37.5
35 T.0 69.5 30.5
L8 6.5 76.0 2k.0
65 5.0 81.0 19.0
100 3.4 8L .k 15.6
- 100 15.6 100.0 -
Total - 100.0 - -
Hendy_Mill Discharge
+ 10 0.1 0.1 99.9
1k 0.2 0.3 99.7
- 20 0.4 0.7 99.3
28 1.2 1.9 '98.1
35 2.5 L.y 95.6
L8 6.4 10.8 89.2
65 12.3 23.1 76.9
100 18.1 h1.2 - 58.8
150 18.1 59.3 Lho.T7
200 Lk 3.7 26.3
270 8.9 82.6 17.4
Loo 4.5 87.1 12.9
- hoo‘ 12.9 100.0 S
Total 100.0 - -

)
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Test No. PP16 - Continued
l. Grinding
1l.5. Screen Analysis '
Hendy Cyclone Underflow |
Mesh Size % Retained _ % Passing
(Tyler) Individual _ Cumulative . Cumulative
+ 8 0.1 0.1 99.9
10 0.3 0.k 99.6
1k 0.3 0.7 99.3
20 0.5 1.2 98.8
28 1.3 2.5 97.5
35 2.7 5.2 94.8
48 - 6.9 12.1 87.9
65 12.4 2L .5 75.5
100 20.0 Lk, 5 55.5
150 19.2 63.7 36.3
200 16.7 80.L4 19.6
270 6.5 86.9 13.1
koo 5.3 92.2 7.8
"= koo 7.8 100.0 -
Total 100.0 - -
Hendy Cyclone Overflow
+ .8 0.2 .0.2 99.8
10 0.2 0.4 99.6
1L 0.3 0.7 99.3
20 0.3 1.0 99.0
28 0:5 1.5 98.5
35 0.8 2.3 97.7
48 1.8 4.1 95.9
65 L. L 8.5 91.5
100 8.1 16.6 83.L4
150 11.2 27.8 T2.7
.200 12.h ho.2 -59.8
270 11.7 51.9 48.1
koo 8.4 60.3 ©39.7
- Loo 39.7 100.0 -
Total 100.0 - -
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Test No. PP16 - Continued

l. Grinding

1.5. Screen Analysis

Kason Undersize

Mesh Size % Reteined 5 % Passing
(Tyler) " Individual Cumulative Cumulative
+ L8 2.2 2.2 97.8
65 4.3 6.5 93.5
100 8.6 15.1 8L.9
150 10.4 25.5 4.5
200 14,2 39.7 60.3
270 - 8.4 48.1 51.9
Loo 10.2 58.3 hi.7
- koo hi.7 100.0 -
‘Total 100.0 - -
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Test No. PP16 -~ Continued
l. Grinding
N ) -y
1l.5. Screen Analysis:
Pb Roughef Concentrate
Particle % Retained % Passing
Size- Individual Cumulative Cumulative
+ 65 mesh - 1.4 1.4 98.6
100 - L.3 5.7 9L.3 .
150 - 6.9 12.6 87.h
200 '10.9 23.5 76.5
270 8.7 32.2 . 66.8
oo 10.0 o, 2 57.8
27.0 ym 8.0 - 50.2 49.8
20.9 6.7 56.9 43.1
14,6 8.0 -64.9 35.1
10.0 T.h4 T2.3 27.7
7.8 5.0 7.3 22.7
- 7.8 22.7 100.0 -
Total 100.0 - -
Pb Eegrind Discharge Specific Gravity L4.T9
+ 65 mesh 0.4 0.4 99.6
100 - 0.6 1.0 99.0 '
150 3.2 L2 95.8
200 7.8 12.0 88.0
270 13.5 25.5 Th.5
oo . 21.0 h6.5 53.5
.25.4 um 15.2 61.7 38.3
19.7 12.4 Th.1 25.9
13.8 11.7 85.8 1k.2
9.5 6.4 92.2 7.8
7.3 1.k - 93.6 6.4
- 7.3 6.4 - 100.0 -
Total 100.0 - -

Spécific Gravity 5.01



(IS B G

-

-

- 280 -

Test No. PP16 - Continued
l. Grinding
1l.5. Screen Analysis
Pb Regrind Cyclone Underflow
Particle ” _ % Retained % Passing
Size In@ividual ' Cumulative Cumulative
+ 65 mesh 0.9 - 0.9 99.1
100 0.8 1.7 98.3
150 3.7 5.4 9k.6
200 . 9.4 14.8 85.2
270 14.6 29.4 70.6
koo _ 20.8 50.2 149.8
25.0 um 15.4 65.6 3h. 4
9.4 12.h 78.0 22.0
- 13.6 11.0 89.0 11.0
9.3 5.2 gLk.2 5.8
7.2 1.0 95.2 4.8
- T.2 4.8 100.0 R
. Total 100.0 - ~

Specific Gravity 5.08

Pb_Regrind Cyclone Overflow

+ 150 mesh 0.2 - 0.2 99.8
200 0.2 0.4 99.6
270 0.3 - 0.7 99.3
Loo _ 1.0 1.7 98.3

28.5 um 0.8. 2.5 97.5
22.1 0.9 3.L4 96.6
15.4 2.k 5.8 94.2 -
10.6 14.8 20.6 79.4
8.2 17.6 38.2 61.8

- 8.2 61.8 100.0 -

Total - 100.0 - -

Specific Gravity b4.15




L3 .3

.1

D

- 281 -
Test No. PP16 - Continued
1. Grinding
1.5. Screen Analysis
‘Zn'Rougher Cdncentratef
Particle % Retgined % PaSsing
Size Individual ' Cumulative Cumulative
+ 65 mesh 3.0 ' 3.0 - 97.0
100 T.0 10.0 90.0
150 8.4 18.4 81.6
200 14.8 33.2 66.8
270 12.3 45.5 54.5
koo 1h.k 59.9 k0.1
29.4 um 5.0 . 64.9 35.1
. 22.8 7.8 T2. T 27.3
15.9 7.6 80.3 19.7
10.9 5.2 » 85.5 1k4k.5
8.5 2.8. 88.3 11.7
..~ 8.5 11.T 100.0 -
Total 100.0 - -
Specific Gravity 4.2
-Zn Regrind Discharge
+ 100 mesh . 0.8 0.8 99,2
150 5.5 6.3 93.7
200 15.2 21.5 78.5
270 21.2 ho.T 57.3
koo 22.h | 65.1 3k.9
27.4 ym 8.1 - 73.2 26.8
21.3 9.2 82.k 17.6
14.8 6.2 88.6 11.4
10.2 - 3.2 91.8 8.2
7.9 1.k 93.2 6.8
- T.9 6.8 100.0 -
Total 100.0 - -

Specific Gravity 4.L0
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 Pest No.. PP16 - Continued
1. Grinding
1.5. Screen Analysis
Zn Regrind Cyclone Underflow
.Particle % Retained % Passing
Size " Individual Cumulative Cumulative
+ 65 mesh 2.0 2.0 98.0
100 2.5 4.5 95.5
150 10.1 14.6 85.4
200 18.4 33.0 67.0
270 21.0 54.0 ‘46.0
Loo - 20.7 Th.T - 25.3
274 um 7.0 81.7 18.3 -
21.3 7.0 88.7 11.3
14.8 L2 -92.9 7.1
10.2 1.8 ok.7 5.3
7.9 0.7 - 95.4 4.6
- 7.9 4.6 100.0 -
Total 100.0 - -
Specific Gravity 4.kl
7n Regrind Cyclone Overflow
+ 100 mesh 0.l 0.4 99.6
150 0.8 1.2 98.8
200 ‘5.0 6.2 93.8
270 11.0 17.2 82.8
Loo | 20.5" 37.7 62.3
27.7 um ° 9.0 L6.7 - 53.3
21.4 13.0 59.7 40.3
15.0 12.6 72.3 27.7
10.3 8.4 80.7 19.3
8.0 L.y - 85.1 ‘1k.9
- 8.0 1k.9 100.0 -
To‘t;al 100.0 - -

Specific Gravity L4.28
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Test No. PP16 - Continued

2. Flotation

2.1. Purpose: To repeat the conditions of test PPl5 using flner lead and

zinc rougher concentrate regrlnds
2.2.. Method:

As for test PPl5 except that a dlfferent arrangements of. the
cyclones in the regrlnd was used The circuit was operated

for a period of T.5 hours and: sampled.every‘BO minutes in the
last two.hours of operation.

2.2.1. Flotation Equipment

As for test PP8,

2.2.2. Flotation Reagents‘

See following page.

2.3. Flowsheet: As for test PP6.
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Test No. PP16 - Continued

2. Flotation

2.2.2. Flotation Reagents

Rate o
Type : "Circuit Point of Additions
g/tonne ' : ‘ ,
NaxC03 8822.9 Lead Hendy Mill Feed
NaCN 216.5 Lead Hendy Mill Feed
A-343 9.49 Lead Hendy Mill Feed
A-343 29.26 Lead Pb Conditioner
MIBC 53.L44 Lead Pb Rougher Feed
A-343 36.87 Lead Pb Scavenger Feed.
. NazCOs 653.55. Lead Pb Regrind Mill
NaCN 59.50 Lead Pb Regrind Mill
A-343 7.90 Lead Pb Regrind Mill
NaCN 13.75 Lead’ Pb 1st Cl. Scav. Feed
A-343 9.5k Lead . Pb 1lst Cl. Scav. Feed
MIBC -2.58 Lead -Pb 1st Cl. Scav. Feed
NazC03 200.5 Lead Pb 2nd Cl. Feed
Ca(OH)2 3243.4 Zinc Zn Conditioner Feed
CuS0y 585.3 Zinc Zn Conditioner Feed-
A-343 58.53 Zinc Zn Rougher Feed
R-208 39.02 . Zinc Zn Rougher Feed
MIBC 99,14 Zinc Zn Rougher Feed.
D-1012 . 12.88 Zinc Zn Rougher :Feed
A-343 14.63 Zinc Zn Scavenger Feed
R-208 54.63 Zinc Zn Scavenger Feed
D-1012 25.75 Zinc Zn Scavenger Feed
Ca(0OH)2 1k63.2 Zinc Zn Regrind Mill
CuS0y 146.3 ' Zine Zn Regrind Mill
7-200 10.2k Zinc - Zn. 1lst Cleaner Feed
A-343 19.41 - Zinc Zn 1lst Cl. Scav. Feed
MIBC 25.75 Zinc Zn 1st Cl. Scav. Feed
D-1902 19.31 Zinc Zn 3rd Cl. Feed
D-1902 11.32 Zinc Zn bth Cl. Feed
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[j Test No. PP16 - Continued

2., Flotation -

2.k, Results:

—

2.4.1. Observations

The operation of the circuit was not- stable during the test run. The increased
fineness of the concentrate regrinds resulted in improved cleaning performance.

. Several pumps weresanded during the test run which resulted in unstable-
[j conditions. ' '

2.4.2. pH and Pulp Density

Pulp
Product pH Density
gpl
Pb Rougher Feed 9.7 1320
Pb Scavenger Tail. 9.6 1295
Pb 1lst Cl. Feed 10.1 1055
Pb 1lst Cl. Scav. 10.0 -
r Pb 2nd Cl. Feed 9.9 -
— Pb 3rd Cl. Feed 10.3 -
Zn Rougher Feed 10.L4 . 1250
[j Zn Scavenger Tail. 10.3 1195
L Zn 1st Cl. Feed _ 12.1 1155
Zn 1st Cl. Scav. Tail. 11.9 - 1060
v Zn Combined Tail. - 1165
[E Zn 2nd Cl. Feed 11.5° -
Zn 3rd Cl. Feed 10.0 -
[ Zn 4th Cl. Feed 9.3 -
[j 2.4.3. Pulp Temperature
[] Product : Tempggature
. Pb Rougher Feed 23.5
[j Zn Rougher Feed 24
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Test No. PP16 -~ Continued

2. Flotation

2.4.4. Chemical Analyses

- 286 -

Product

Assays, %, g/tonne

Pb 7 Zn

Hendy Cyclone O'Flow

Pb Rougher Conc.

Pb Rougher Tail.

Pb Scavenger Conc.

Pb Scavenger Tail.

Pb 1st Cl. Conc.

Pb 1st Cl. .Tail.

Pb 1st Cl. Scav. Conc.
Pb 1st Cl. Scav. Tail.
Pb 2nd CI1. Conc.

Pb 3rd Cl. Conc."

Zn Rougher Feed .
Zn Rougher Conc. v
Zn Scav. Conc.

Zn Scav. Tail.

Zn 1st Cl. Conc.

Zn 1st Cl. Tail. _

Zn 1st Cl. Scav. Conc.

. Zn 1st Cl. Scav. Tail.

Zn 2nd Cl. Conc.
Zn 3rd Cl. Conc.
Zn 4th Cl. Conc.
Zn Comb. Tail.

O\

3.94
S T.27
3.92
9.08
3.82
6.09
10.0
10.1
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Test No. PP1l6 - Continued
2. Flotation
2.4.5. Metallurgical Results :.
Three-Product Formula
o Weight Assays, % % Distribution
Product -
: % Pb Zn Pb. Zn
* Pb 3rd Cleaner Conc. 2.84 63.6 2.40 73.5 1.7
Zn L4th Cl. Conc. © 6.55 1.10 51.L4 2.9 85.4
Zn Comb. Tail. . 90.61 0.6k 0.56 23.6 12.9
Kason Undersize 100.00 2.46 3.9L4 100.0 100.0
2.4.6. Metallurgical Results
Two-Product Formula
Pb Rougher Conc. 5.15 34.3 CT.27 T1.8 9.hr
Pb Scav. Tail. . 9k.85 0.73 '3.82 28.2 - 90.6
Kason Undersize (Meas.) 100.00 2.46 3.9%" | 100.0 100.0
(cale.) - 2.46 L .00 - -
Zn Rougher Conc. 11.58 1.72 27.9 7.1 85.6
Zn Comb. Tail. 85.58 0.64 - 0.56 19.4 12.7
Pb Scav. Tail. (Meas.) 97.16 0.73 3.82 26.5 98.3
(cale.) - C0.77 3.82 30.4 97.1
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Test No. PP17

1. Grinding
1l.1l. Purpose: _ ‘To repeat the conditions of test No. 15.
1l.2. Method: Aé for test PP15. The griﬁding circuit was operated for
) a period of T.5 hours at a feed rate of 623.0 kilograms -
per hour. BSamples were taken every 30 minutes in the
last two hours of operation. ‘
1.3. Flowsheet: As for test No. PPl.

1.4, Results:

1.4.1. Observations

The circuit was very stable during the test run.
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Test No. PP1T - Continued

1. Grinding

1.4.1.1..Ball Mill Report
Feed: .

Feed Raﬁe:

.Mill Speed:

Mill Load:

Operating Time:
Mill Feed:
Cifculating Load:

Pulp Densities:

Average Power:

Net Power Consumption:.
Work Index: '

Cyclone Overflow Kap:

~ 289 -

Mipus 12.7 mm ore at 0.7 percent moisture content

623.0 dry kilograms per hour
32 r.p.m., 80.5 percent of critical speed

76.2 mm balls ©399.1 kilograms
50.8 mm balls -  185.9 kilograms
25.4 mm balls 90.7 kilograms
Total 675.7 kilograms

Total T.5 hours, test period 2.0 hours

‘Total 4673 kilograms, test period 1246 kilograms

Cyclone underflow 82.7 percent

gpl - % Solids
Mill Discharge 2337 76
Cyclone Overflbw 40 ¢ ho
Cyclone Underflow 2898 86
Gross 6.77 kilowatts
No Load : 1.93 kilowatts
Net ~ 4.Bh kilowatts

7.76 kilowatt-hours per tonne of 12.7 mm feed _
10.10

119.4 micrometers.
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Test NO. PP1T - Continued

1. Grinding

1.4.1.2. Classification Data

Grinding Mill:
Cyclone P-50 Dorr

Hendy

50.8 mm diameter
15.9 mm vortex

12.7T mm apex

Rate % Passing Density Recircu-
Product Loo 200 lating
kg/h mesh | mesh g.p.1. % Solids Load %
Cyclone Feed 1138 15.8 [ 29.0 2198 66 -
Cyclone Overflow 623 37.0 | 59.4 14Lo ko -
Cyclone Underflow 515 7.5|20.8 2898 86 82.7

1.4.2. Lead Regrind

Mill Report

Regrind Mill:
Regrind Feed:
Feed Rate:
Mill Speead:
Mill Load:

Average Power:

Hardinge Conical Mill

Pb rougher concentrate + Pb lst cleaner scavenger concentrate

32.96 calculated kilograms per hour of concentrate

30 r.p.m., 65 percent of critical speed

50 mm balls
25 mm ballls
Total

Gross

No Load

Net

Net Power Consumption:

90.T7 kilograms
90.T7 kilograms -
181.4 kilograms

1.90 kilowatts
0.95 kilowatts
0.95 kilowatts

1.52 kilowatt-hours per tonne of flotation feed

1.4.2.1. Classification Data

Cyclone: Krebs 25 mm diameter
12.7T mm vortex
3.2 mm apex
Rate % Passing Density
Product koo |20
kg/h mesh | ym g.p.1l. % Solids
Regrind Feed - 64.8 | 48.5 - -
Mill Discahrge 36L4.84 | 45.1| 13.0 - -
Cyclone O'Flow 32.96 | 98.5| 79.0 1120 13
Cyclone U'Flow- 331.88 | Lo.0|11.5 2790 8l
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Test No. PP1T - Continued

1. Grinding

1.4.3, Zinc Regrind Mill Report

Regrind Mill:

. Regrind Feed:

" Denver Mill

Zn rougher concentrate + Zn lst cleaner scavenger concentrate

- 291 -

Feed Rate: -T3.3 calculated kilograms per hour of concentrate
Mill Speed: 58 r.p.m., T0 percent of critical speed
Mill Load: 25 mm balls 113.h kg '
]
1.4.3.1. Classification Data
Cyclone P-25 Dorr 25 mm diameter . .
6.35 mm vortex
3.25 mm apex
Rate % Passing Density
Product | koo |20
kg/h mesh | um g.p.1l. | % Solids
Regrind Feed - Ly, 7|28 - -
Mill Discharge 372.0 33.0113.5 - -
Cyclone O'Flow 73.3 71.6 | 45 1165 18
Cyclone U'Flow . -298.7 25.3| 8.5 2170 68 -
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Test No. PP1lT -~ Continued

1l. Grinding

1l.5. Screen Analysis

Hendy Mill Feed

Mesh Size . % Retained ‘ %4 Passing
(Tyler) ' Individual.. Cumulative Cumulative
+ 3/8 0.9 0.9 99.1
3 8.9 9.8 90.2
I 10.0 19.8 80.2
6 6.5 26.3 3.7
8 6.2 32.5 67.5
10 6.0 38.5 61.5
14 5.9 Lk 55.6
20 5.5 49.9 -~ 50.1
28 8.1 58.0. . ho.o
35. T.5 65.5 3k.5
L8 T.h 72.9 27.1
65 5.5 8.4 21.6
100 3.7 82.1 17.9
- 100 17.9 100.0 -
Total - 100.0 - -
Hendy Mill Discharge
+ 10 . 0.1 0.1 - 99.9
: 1k 0.1 0.2 99.8
20 0.3 0.5 99.5
28 1.0 1.5 98.5
35 - 23k 3.9 96.1
L8 6.3 7.2 92.8"
65 11.h 18.6 81.h
100. 18.3 36.9 63.1
150 - 17.5 5h.} 45.6
200 16.6 71.0 29.0
270 6.9 T7.9 22.1
400 6.3 . 8Lh.2 15.8
- - 400 15.8 100.0 -
Total 100.0 - -
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Test No. PP17 - Continued
l. Grinding
1.5. Screen Analysis
Hend;;r Cyclone Underflow |
Mesh Size ' % Retained - % Passing |
(Tyler) = Individual Cumulative Cumulative
+ 8 0.1 0.1 99.9
10 0.2 0.3 99.7
1k 0.3 0.6 99.4
20 0.5 1.1 . 98.9
28 1.2 2.3 97T.T
35 2.3 4,6 95.4
~ L8 6.6 11.2. 88.8
65 1h.1 25.3 4.7
100 -19.3 Ly .6 55.4
150 19.6 6Lh.2 35.8
200 15.0 79.1 20.8
270 9.0 88.2 11.8
400 4.3 92.5 7.5
- koo - T.5 100.0 -
Total ' .100.0 - -
Hendy Cyeclone Overflow
+ 8 0.1 , 0.1 99.9
10 0.2 0.3 99.7
1L 0.1 0.k 99.6
20 0.1 0.5 99.5
28 0.3 0.8 99.2
35 0.6 1.k 98.6
L8 1.7 3.1 96.
65 3.7 6.8 93.2
100 8.5 15.3" 8L, T
150 10.6 25.9 Th.1
200 1.5 Lo.L 59.6
270 8.3 48.7 . 51.3
L4oo 11.5 60.2 39.8
- koo 39.8 100.0 -
. 'fota.l _ 100.0 : ‘ - -
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Test No. PP1T - Continued .
1. Grinding
1.5. Screen Analysis
Kason Undersize
Mesh Size : %'Rétained % Passing‘
(Tyler) Individual Cumulative Cumulative
+ L8 3.1 3.1 96.9
65 4.3 T.4 92.6
100 8.1 15.5 ok.5
150 11.5 27.0 . T73.0 -
200 13.6 4o.6 59.4
270 12.8 53.L4 46.6
koo 9.6 63.0 37.0
- oo - 37.0 100.0 -
Total ©100.0 - -

-
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Test No. PP1T - Cpntinued
1. Grindingi
1.5. Screen Analysis

Pb Rougher Concentrate

Particle % Retained % Passing
Size Individual Cumulative Cumulative

+ 65 mesh 1.0 1.0 99.0
100 3.2 ) 95.8
150 5.3 9.5 90.5
200 7.9 17.L 82.6
270 - 7.6 25.0 - 75.0
Loo 10.2 35.2 6L4.8

28.5 um 6.9 2.1 5T7.9
22.1 6.4 ~ 18.5 51.5
15.h 9.2 - CS5T.T ho.3
10.6 9.3 67.0 33.0
8.2 5.9 72.9- 27.1

- 8.2 27.1 100.0 -

Total ©100.0 - -

Specific Gravity h.35

Pb Regrind Discharge .

+ 65 mesh 0.38 0.38 99.62
100 1.4k 1.82 98.18
150 k.30 6.12 93.88"
200 10.12 16.2k4 83.76

. 270 15.6k, 31.88 68.12
koo 22.98 54.86 45,14

25.5 um 20.18 75.04 2L .96

19.7 12.06 87.10 12.90

13.8 6.10 93.20 6.80

9.5 . 2.00 95.20 .80

7.3 0.78 95.98 k.02
- 7.3 L.o02 100.00*: -
Total 100.0

Specific Gravity 5.19
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Test No. PP1T - Continued
1. Gripding |
1l.5. Screen Analysis
Pb Regrind Cyclone Underflbw
Particle . % Retained , % Passing .
Size . Individual Cumulative Cumulative
+ 65 mésh 1.7 i.T 98.3
100 - L. 6.4 93.6
150 10.1 16.5 83.5
200 9.8 26.3 73.7
270 - 13.6 39.9 - 60.1
koo 20.1 60.0 Lo.o
25.3 um 17.5 7.5 22.5
19.6 11.1 - 88.6 11.k
13.7 L.9 93.5 6.5
9.4 1.3 94.8 5.2
o T.3 0.6 95.k 4.6
- T.3 4.6 '100.0. Ca
Total 100.0 - -
~ Specific Gravity 5.21
Pb Regrind Cyclone Overflow
+ 100 mesh 0.2 0.2 99.8
150 0.2 0.4 99.6
200 0.3 0.7 99.3
270 0.2 0.9 99.1
koo 0.6. 1.5 98.5
29.0 um 3.0 L.5 95.5
22.5 9.8 14,3 85.7
- 15.7 20.4 3L.7 65.3
10.8 18.2 52.9 47.1
8.3 10.1 63.0 37.0
- 8.3 -37.0 100.0 -
Total -100.0 -

Specific Gravity L.obL
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Test NO..PPIT ~ Continued

1. Grinding

1.5. Screen Analysis

Zn Rogghei Concentrate

- 297 -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 65 mesh 2.3 2.3 9T7.7T
100 6.9 9.2 90.8
150 10.1 19.3 80.7
200 13.2 ‘32.5 67.5
270 10.6 43.1 56.9
400 12.2 55.3 T ¢
28.9 um 4.8 60.1 39.9
22.4 8.4 - 68.5 31.5
15.6 8.7 7.2 22.8
'10.7 5.8 83.0 17.0
8.3 2.9 85.9 14,1
- 8.3 1h.1 - 100.0 -
Total 100.0 - -
Specific Gravity L4.2L
Zn Regrind Discharge
+ 65 mesh 0.4 0.k 99.6
100 1.0 1.k 98.6
150 k.0 . 5.4 9k4k.6
200 14.0. 19.L4 80.6
270 22.L - 41.8 58.2
koo 25.2 67.0 33.0
28.1 um 7.8 4.8 25.2
21.8 9.6 8Lh. L 15.6
15.2 6.2 90.6 9.4
10.4 2.8 93.4 6.6
, 8.1 1.2 9kL.6 5.4
- .8.1 5.4 100.0 -
Total 100.0 - -

cC 1 31 1 =1 (7]

Specific Gravity L. 4l
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Test No. PP1T - qonfinuea
1. Grinding
1l.5. Screen Analysis
Zn Regrind Cyclone Underflow |
Particle % Retained % Passing =
Size- Individual Cumulative Cumulative
+ 65 mesh 20. 4 20.4 79.6
100 6.1 26.8 73.2
150 10.7 37.5 62.5
200 10.1 LhT7.6 52.1 -
270 11.9 59.6 4o.5
oo 15.2 CThLT 25.3
28.2 um 7.9 82.6 17.4
21.9 T.4 90.0 - 10.0
15.3 L.2 9k.2 5.8
10.5 1.5 95.7 4.3
8.1 0.6 96.3 3.7
- 8.1 3.7 100.0 -
Total 100.0 - -
Specific Gravity'h;hQQ
‘Zn Regrind Cyclone Overflow
+ 100 meshl 0.2 0.2 99.8
150 : 0.4 0.6 99.L4
200 3.1 3.7 96.
270 6.8 10.5 89.5
Loo 17.9 28.1 71.6
28.6 ym - 7.6 - 36.0 6Lh.0
22.2 - -14.3 50.3 9.7
15.5 15.1° 65.4 34.6
10.6 - 10.2 75.6 2k,
8.2 5.5 81.1 18.9
- 8.2 18.9 100.0 -
Total 100.0 -

. Specific Gravity 4.18
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_ ATest No. PP1T - Con_tim_led :

[ 2. Flotation

2.1, Purpqse: '~ To repeat the .conditioné of test PP15.

E 2.2. Method: As for test PP1l5.  The circuilt was operated for a period
of 7.5 hours and sampled every 30 minutes in the last two

L hours of operation. ;
2.2.1. Flotation E_q.uipment

E As for test PP8.
2.2.2. Flotatic;n Rea;gents

[ See following page.

[ 2.3. Flow.sheet: As for test PPG.

i
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Test No. PP1T - Continued

2. Flotation .

2.2.2. Flotation Reagents

- 300 -

o

(—2 [ M 3]

(3

Rate . A
Type - Circuit 'Point of Additions
g/tonne ;
NazCOs 8627.7 Lead Hendy Mill Feed
NaCN -1 219.6 Lead Hendy Mill Feed
A-343 9.48 . Lead Hendy Mill Feed
MIBC 53.89 Lead Pb Rougher Feed.
A-343 28. 4} Lead Pb Conditioner -
A-343 34.43 " Lead Pb Scavenger Feed
Na2C0s - 628.7Th - Lead Fb Regrind Mill Feed
NaCN 54.89 Lead ~ Pb Regrind Mill Feed
A-343 7.48 Lead " Pb Regr. Cyclone Feed Pump
A-343 | 9.48 Lead Pb 1st Cl. Scav.
NaCN ©13.h7 Lead Pb 1st Cl. Scav.
MIBC - - Lead Pb 1st Cl. Scav.
NaxC0s 184.13 Lead Pb 2nd Cleaner Feed.
Lime - 3293.4 Zinc Zn Conditioner Feed
- CuS0y4 : 570.36 Zinc ' Zn Conditioner
A-3L3 57.38 Zinc Zn Rougher Feed
- R-208 28.4Y4 Zinc Zn Rougher Feed
MIBC ' 98.80 Zinc Zn Rougher Feed
D-1012 1,97 Zinc Zn Rougher, Feed
A-343 RNy S Zinc Zn Scavenger Feed
R-208 50. 90 Zinc Zn Scavenger Feed
.D-1012 28.LL Zinc Zn Scavenger Feed
Ca(OH)2 2370.25 Zinc Zn Regrind Mill Feed
2-200 - . 9.48 Zinc Zn 1lst Cleaner Feed
A-343 18.96 Zinc  Zn 1lst Cleaner Feed
MIBC ' 25.45 | Zinc Zn lst Cleaner Feed
D-1902 20.46 Zinc Zn 3rd Cleaner Feed
. D902 T7.49 Zinc Zn Uth Cleaner Feed
CuS0y4 133.73 Zinc Zn Regrind| Mill Feed
MIBC 18.96 Lead Pb Scavenger Feed
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Test NQ, PP1T - Continued

2. Flotation

2.4, Results:

2.4.1. Observations

|

The flotation circuit was very stable during the test run. .

2.4.2. pH and Pulp Density

; Pulp
Product pH Density
gpl
Pb Rougher Feed 9.9 1275
Pb Scavenger Tailx. 9.9 1245
Pb 1lst Cleaner Feed 10.1 1120 ‘
Pb 1st Cleaner Scav. 10.0 - |
Pb 2nd Cleaner Feed 9.9 - ]
Pb 3rd Cleaner Feed 10.2 - !
Zn Rougher Feed . 10.k4 - 1205 ‘
- Zn Scavenger Tail. 10.3 1166
Zn 1lst Cleaner Feed 12.2 1165
Zn 1lst CL. Scav. Tail. 12.3 1036
Zn Combined Tail. - 2
Zn 2nd Cleaner Feed 11.7 -
Zn 3rd Cleaner Feed 10.6 -
Zn Uth Cleaner Feed 9.8 -
Zn Combined. Tail. - 1130
2.4.3. Pulp Temperature
Product ‘ Tempggature
Pb Rougher 22.5
Zn Rougher 23.5
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Test No. PP1T - Continued

2.

Flotation

- 2.4.4. Chemical Analyses

- 302 ~

Assays, %, g/tonne

Product

: _Pb ‘Zn
Hendy Cyclone O/F 2.1 3.82
Pb Rougher Conc. 31.6 6.96
Pb Rougher Tail. 1.33 4.19
Pb Scavenger Conc. 8.10 8.38
"Pb Scavenger Tail. 0.78 3.90
Pb Comb. Tail. 0.95 L.52
Pb 1st Cl. Conc. 39.4 8.02
Pb 1st Cl. Tail. 11.7 10.k4
Pb 1st Cl. Scav. Conc. 13.9 10.5
Pb 1lst Cl. Scav. Tail. 6.93 9.82
Pb 2nd Cl. Conc. 55.0 5.83
Pb 3rd Cl. Conec. 6T7.6 3.17
Zn Rougher Cone.: "=1.52 26.9 .
Zn Scavenger Conc. 1.79 5.05
Zn Scavenger Tail. 0.65 0.60
Zn 1st Cl. Conc. 1.26 418.0
Zn 1lst Cl. Tail. 1.70 11.1
Zn 1lst Cl. Scav. Conc. 2.83 32. 4
Zn 1lst Cl. Scav. Tail. 1.61 3.30 -
Zn 2nd Cl. Conc: 1.23 49.9
Zn 3rd Cl. Conc. 1.15 50.6
Zn Comb. Tail. 0.67 0.7h
Zn Lth Cl. Conc. 0.94 50.9
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Test No. PP1T - Continued

2. Flotation

2.4.5. Metallurgical Results

- Three-Product Fdrmula-

- 303 -

‘Weight Assays, % % Distribution
. Product e
o % Pb | Zn Pb Zn
Lead Concéntrate " 2.57. 67.6 - :3.17. . T2.2 2.1
Zinc Concentrate .6.02 0.94 50.9 | 2.4 80.2
‘Tailings 91.lkn 0.67. LO,TM _ 25.4. 17.7
Kason Undersize " | 100.00 2.1 - 3.82 100.00 | 100.0
2.4.6. Metellurgical Results - s
Two-Product Formula ?
Pb Rougher Conc. 5.29 31.6 16.96 69.4 9.1
Pb Scav. Tail. ok.71 0.78 13.90 30.6 ~90.9
Kason Undersize (Meas.) 100.00 - 2.h1 .3.82 100.0 100.0
(Calc.) - 2.1 4.06 - -
Zn Rougher Conc. ' 11.77 1.52 26.9 6.6 81.6
Zn Comb. Tail. 85.66 0.67 0.7k 21.2. 16.3
Pb Scav. Tail. (Meas.) 97.43 0.78 13.90 27.8 97.9
(Calc.) - 0.7T .3.90 31.2 - 99.5
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Test No. PP18-

1l. Grinding

1.1.

1l.2.

1.3.

1.4,

Purpose:

Method:

Flowsheet:

Results:

- 304 -~

To repeat conditions of test”?PlB.

As for test PP1l5. The grinding circuit was operated for

a period of T.5 hours at ‘a fqed rate of 627 kilograms per
hour. -Samples were taken every 30 minutes in the last two
hours of operation. . . i '

As for test PPl.

1.4.1. Observations

The circuit was stable during?the test run.
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Test No. PP18 - Continued

1l. Grinding

144.1.1. Ball Mill Report

Feed:
Feed Rate:

' Mill Speed:

Mill Load:

Operating Time:

Mill Feed:

Circulafing Load:

Pulp Densities:

Average Power:

Net Power Consumption:
Work Index:

Cyclone Overflow Keo:

- 305 -

Minus 12.7 mm ore at O.8§percent moisture content
627.3 dry kilograms per hour
32 r.p.m., 80.5 percent bf critical speed

76.2 mm balls ~ 399.1 kilograms
50.8 mm balls - 1 185.9 kilograms
25.4 mm balls - i 90.T kilograms
Total | . 675.7 kilograms

Total T.5 hours, test_pe?iod 2.0 hours

‘Total 4705 kilograms, test period 1255 kilograms

Cyclone underflow 415.3 percent

_ gpl % Solids
Mill Discharge 2 2236 73
Cyclone Overflow é 1396 37
Cyclone Underflow é 2808 84
Gross _ . 6.53 kilowatts -
No Load '  1.93 kilowatts
Net '  4.60 kilowatts
7.33 kilowatt-hours pef ionne of 12.7 mm feed

9..00 |

115.4 micrometers i
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Tést No.”PPlB - Continued
l. Grinding
l_h.i.E.TClassificafion Data
Grinding Mill Hendy
Cyclone P-50 Dorr 50.8 mm diameter

15.9 mm vortex
12.7 mm apex

Rate = | % Passing EDensity Recircu-
Product : Loo 200 : lating
kg/h mesh | mesh g.p.1. | % Solids Load %
- 1
Cyclone Feed 3232 11.0 | 25.2 2088 68 -
~ Cyclone Overflow 627 40.8 | 60.L4 1396 37 -
Cyclone Underflow 2605 6.3 [18.1 2808 84 .. |. L15.3
1.4.2. Lead Repgrind Mill Report
Regrind Mill: Hardinge Conical mill
Regrind Feed: Pb rougher concentrate + Pb l;t cleaner scavenger concentrate
Feed Rate: | 35.5T7 calculated kilograms per hour of concentrate
Mill Speed: 30 r.p.m., 65 percent of qritical speed
Mill Load: 50 mm balls 90.7 kilograms
25 mm balls 90.7 kilograms
Total 181.4 kilograms
. ] g
Average Power: . Gross 2.63 kilowatts
No Load 0.95 kilowatts

 Net 1.68 kilowatts
Net Power Consumption: ' ' :

2.68 kilowatt-hours pér tonne bf'fiotation'feed
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T.est No. PP18 - Continued
- 1. Grinding |

1.4.2.1. Classification Data

Cyclone Krebs 38.1 mm diameter
12.7 mm vortex
6.35 mm apex

. Rate % Passing ﬁens’i‘by‘
Product ' Loo |20 i
: \ kg/h mesh | ym % Solids
Regrind Feed - 57.2| 4o.5 -
Mill Discharge 303.84 3k.5 | 12.0 -
Cyclone 0'Flow 35.57 80.7 | 52.5 21
Cyclone U'Flow 268.27 30.2| 9.8 69
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Test No. PP18 - Continued

1. Grinding -
1.4.3. Zinc Regrind Mill Report:

Regrind Mill: Denver Mill
Regrind Feed:
Feed Rate:
Mill. Speed:

Mill Load:

Zn rougher concentrate + Zn lsﬁ cleaner scavenger cdnceﬁtrate
125.1 calculated kilograms per?hour‘ of concentrate
58'r.p.m., T0 percent of critiéal speed

25 mm balls 113.h kg 1

1.4.3.1. Classification Data

38.1 mm diameter
19.1 mm vortex
6.35 mm apex

Cyclone Goodwin

Rate % Passing Density
Product ' o koo 20 1 -
kg/h mesh | ym g.p.1l. : | % Solids
Regrind Feed - 31.8 (19 . - -
Mill Discharge 303.3 2h.6 |15 - % -
Cyclone Overflow | 125.1 . 53.4k | 32 1190 | 21
Cyclone Underflow | 178.2 12.9 T.5 2215 | T2
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Test'No . PP18 - Continued .
l. Grinding
1.5. Screen Analfy’sis
Hendy Mill Feed
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 3/8 8.9 8.9 01.1
3 1L4.6 23.5 76.5
L "~ 8.8 32.3 67.7
6 6.6 38.9 . 61.1
8 6.3 - L5.2 54,8
10 5.7 - 50.9° 49,1
1k 5.6 56.5 43.5
20 5.4 61.9 38.1
. 28 6.5 68.4 31.6
35 5.5 73.9 26.1 "
L8 5.7 - 79.6 20. 4
65 L. L 83.0 16.0
100 2.7 86.7 13.3
- 100 13.3 100.0 -
Total 100.0 . - -
Hendy Mill Discharge
+ 10 0.1 0.1 99.9
1 0.2 0.3 99.7
20 0.k 0.7 -99.3
" 28 1.0 1.7 98.3
35 2.1 3.8 96.2
48 - 6.1 9.9 90.1
65 13.5 23.2 76.8
100 18.0 hi.2 58.
150 18.7 59.9 4o.1
200 1k.9 4.8 25.2
270 9.4 8L.2 15.8
Loo 4.8 89.0 11.0
- koo 11.0 100.0 -~
Total 100.00 - -
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Test No. PP18 - Continued

1. Grinding

1.5. Screen Analysis

Hendy Cyclone Underflow

- 310 - .

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 8 0.2 0.2 99.8.
10 - 0.3 0.5 99.5
1k : 0.3 0.8 99.2
20 ' - 0.b 1.2 98.8
28 1.4 2.6 o9T7. k4
35 3.2 5.8 ok.2
L8 7.0 12.8 8T7.2
65 12.6 25.4 - Th.6
100 _ 20.1 45.5 54.5
150 - 19.1 64.6 35.4
200 17.3 81.9 18.1-
270 6.6 88.5 11.5
Loo 5.2 93.7 6.3
- koo 6.3 100.0 -
Total ' 100.0 - - ~
Hendy Cyclone Overflow
+ 8 0.2 0.2 99.8
10 0.3 0.5 99.5
1h.. 0.3 0.8 99.2
20 - 0.2 1.0 99.0
28 0.4 1.4 98.6
35 0.6 2.0° 98.0
L8 1.6 3.6 96.L
65 3.7 T.3 92.7
100 7.7 15.0 85.0
150 10.2 - 25.2 4.8
200 13.9 39.1 60.9
270 8.6 1.7 52.3
400" 11.5 - 59.2 40.8
- koo 40.8 100.0 -
Total ' 100.0 - -
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Test No. PP18 - Continued
l. Grinding
1.5. Screen Analysis
Kason Undersize
Mesh Size % Retained % Pa.ssing.
(Tyler) Individual Cumulative Cumulative
"+ L8 3.0 3.0 97.0
65 3.8 6.8 93.2
100 7.9 1h.7 85.3
150 10.4 25.1 4.9
200 1L.5 39.6 60.4
270 8.3 h7.9 52.1
Loo 11.3 59.2 40.8
- koo 40.8 100.0 -
Total 100.0 - -
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Test No. PP18 - Continued
l. Grinding
1.5. Screen Analysis :
Pb Rougher Concentrate %
Particle % Reta % Passing
Size ' Individual . Cumulative _ Cumulative
+ 65 mesh 1.k 1.4 .98.6
100 5.2 6.6 , 93.k |
150 8.1 1k.7 | 85.3
200 9.6 24,3 - 75.7
270 - 8.0 32.3 5 67.7
koo 10.5 4o.8 57.2
27.7 um 7.1 - 49.9 50.1
21.4 T.1 57.0 - | k3.0
15.0 9.0 66.0 ! 34.0
10.3 8.4 Th. 4 | 25.6
7.9 L.9 79.3 i 20,7
- 7.9 20.7 100.0 | -
Total 100.0 - -
Pb Regrind.Discharge , Specific Gravity k.58
+ 65 mesh 0.2 0.2 99.8
100 0.8 1.0 99.0
150 2.6 3.6 96.L
200 1k.0 17.6 : 82.k
270 21.9 ©39.5 . 60.5
koo 26.0 65.5 ! 3Lk.5
25.6 um 13.8° 79.3 : 20.7
19.9 8.7 88.0 12.0
13.9 3.6 91.6 8.4
9.5 1.7 93.3 6.7
7.4 0.8 ok.1 5.9
- T.h 5.9 100.0 -
Total 100.0 - -

1
Specific Gravity 5.17
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Test No. PP18 - Continued
l. Grinding
1;5. Screen.Analysis
-Pb Regrind Cyclone Underflow
Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 65 mesh 0.4 0.4 99.6
100 1.6 2.0 - 98.0
150 5.3 7.3 92.7
200 16.7 2k.0 76.0
270 ah.L L8.4 51.6°
koo 21.h 69.8 30.2
25.4 um 12.8 82.6 17.4
19.7 T.9 90.5 9.5
13.8 2.8 93.3 6.7
9.5 1.3 k.6 5.4
7.3 0.6 95.2 4.8
- 7.3 L.8 100.0 -
Totsl 100.0 - - -
Specific Gravity 5.02
Pb Regrind Cyclone Overflow
+ 100 mesh 0.2 0.2 99.8
150 0.3 0.5 99.5
200 2.2 2.7 97.3
270 4.8 7.5 92.5
Loo 11.8 . 19.3 80.7
28.2 um 12.2 31.5 68.5
21.9 11.h Lo.9 C57.1
15.3 14.8 57.7T 4o.3
10.5 _12.h T0.1 29.9
8.1 6.8 76.9 23.1
- 8.1 23.1 100.0 -
Total 100.0 - _

Specific Gravity L4.23
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Test No. PP18 - Contiﬁued i

1. Grinding .

1l.5. Screen Analysis é

Zn Rougher Concentrate f

Particle % Retained j .% Passing

Size Individual Curmlative I Cumulative

+ 65 mesh 6.2 6.2 ; 93.8
100 15.0 21.2 5 78.8 .
200 ~12.8 49.9 ; 50.1
270 9.1 59.0 ] L1.0
Loo - 9.2 68.2 ;- 31.8

27.2 ym L.2 T2.k | 22.6
21.1 6.4 78.8 ; 21.2
1h.7 6.8 85. 1 1L.4
10.1 .6 ' 90.2 | 9.8
7.8 2.3 92.5 1 7.5

- 7.8 7.5 100.0 ; -

Total 100.0 - é -

Specific Gravity L4.70 ;

Zn Regrind Discharge'

+ 65 mesh 0.6 0.6 ; 99.4 -
100 . L.2 _L.8 : 95.2
150 13.h4 18.2 : 81.8
200 2k.6 - L42.8 ; 57.2
270 ' 18.6 61.k : 38.6 -
koo k.0’ 75.4 : 24k.6

26.9 um L.2 79.6 20.4
20.8 k.9 84.5 15.5
14,5 L.4 88.9 11.1
10.0 - 2.8 91.7 8.3
7.7 1.k 93.1 6.9.
- T.7 6.9 100.0 -
Total. 100.0 . - -

Specific Gravity L.Th
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Test NO. PP18 - Continued
l. Grinding
1.5. Screen Analysis
Zn Regrind Cyclone Underflow
Particle % Retained _ . % Passing’
Size Individual Cumulative Cumulative
+ 65 mesh 3.6 3.6 96.L
100 12.2 15.8 84.2
150 19.7 35.5 64 .5
200 25.4 60.9 39.1
270 16.0 76.9 23.1
koo 10.2 87.1 12.9
26.2 um 2.6 89.7 10.3
20.4 2.6 . 92.3 T-T
1h.7 2.0 " 94.3 5.7
9.8 1.2 95.5 k.5
7.5 0.6 96.1 . 3.9
- 7.5 3.9 100.0 -
Total 100.0 - -
Specific Gravity 4.Th4
Zn Regrind Cyclone Overflow
+ 100 mesh 1.2 1.2 | 98.8
150 3.6 4.8 1 95.2
200 11.2 16.0 j 8lk.0
270 1k%.0 30.0 i 70.0
koo 16.6. 46.6 1 53.4
27.4 ym 7.1 53.7 ; 46.3
21.3 10.6 64.3 i 35.7
14.8 10.9 75.2 @ 24.8
10.2 7.k 82.6 | 17.4
7.9 . 3.8 86.4 ; 13.6
- T.9 13.6 100.0 | -
Total - | -

- 100.0

Specific Gravity L.45
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Test Noy PP18 - Continued ' 3 o -

2. Flotation

2.1. Purposef

2.2. Method:

2.3. Flowsheet:

To repeat the conditions of test PP1T using coarser lead and
zinc regrinds.

As for test PP1T except that the cyclones. in the lead and zinc
regrind circuits were changed The circuilt was operated for a
period of T.5 hours and. smmpled every 30 minutes in the last
1.5 hours of operation. |

2.2.1. Flotation Equipment.

As for test PP8.

2.2.2. Flotation Reagents

See following page.

As for test PP6.
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Test No. PP18 - Continued

2. Flotation

2.2.2. Flotation Reagents

_317_

Rate . ' . .
Type Circuit Point of Additions.
g/tonne o
Na2C0s 8636.3 | - Lead Hendy Mill Feed
NaCN 220.0 | . Lead Hendy Mill Feed
A-343 9.47 Lead Hendy Mill Feed
‘A-343 28.69 Lead 'Lead Conditioner
MIBC 53.02 Lead Pb Rougher Feed
A-343 3k4.86) ‘Lead Pb Scavenger Feed
MIBC 19.25 Lead Pb Scavenger Feed
NaC0s 636.0 Lead Pb Regrind Mill
NaCN 56.67 Lead Pb Regrind Mill
A-343 T.48 Lead Pb Regrind Mill
NaCN 1L4.59 Lead Pb 1st (Cl. Scav. Feed
A-343 9.47 Lead Pb 1st |Cl. Scav. Feed
MIBC 2.52 Lead Pb 1st Cl. Scav. Feed
NaxC0s- 172.15 Lead Pb 2nd i(Cleaner Feed
‘Ca(0H) 2 2840.5 Zinc Zn Conditioner Feed
_ CuS0y4 ' 573.8 Zinc Zn Conditioner Feed
A-343 57.38] Zinc Zn Rougher Feed
R-208 - 26.78 Zinc . Zn Rougher Feed
MIBC 97.21 Zinc Zn Rougher Feed
D-1012 12.62 Zinc Zn Rougher Feed
A-343 14.35 Zinc Zn Scavenger Feed
R-208 53.56 Zinc Zn Scavenger Feed
D-1012 25.25 Zinc Zn Scaﬁenger Feed
Ca(OH) 5 2501.0 Zinc Zn Regrind Mill
CuS0y 145.% ~ Zinc Zn Regrind Mill
7 -200 10.0k4 Zinc Zn 1st Cleaner Feed
A-343 19.41 Zinc Zn 1st Cleaner Feed
MIBC 25.25 Zinc  Zn 1st Cleaner Feed
D-1902 19.13 Zinc " Zn 3rd Cleaner Feed
D-1902 ..10.33 Zinc Feed

Zn 4th Cleaner
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Test No. PP18 -~ Continued

2. Flotation

2.4, Results:

2.4.,1. Observations

 The flotation circuit was very stable during the test run..

2.4.2. pH and Pulp Density

- 318 -

Pulp -
Product pH Density |
gpl
Pb Rougher Feed 9.9 1250
Pb Scavenger Tail. 9.9 1230
Pb 1lst Cleaner Feed 10.2 1180
Pb 1lst Cleaner Scav. -10.0 -
Pb 2nd Cleaner Feed -10.0 -
Pb 3rd Cleaner Feed 10.2 -
Zn Rougher Feed 10.5 1210
Zn Scavenger Tail. 10.3 1145
Zn 1st Cl. Feed 12.4 1190
Zn 1lst Cl. Scav. Tail. 12.3 1070
Zn Combined Tail. - - 1095
Zn 2nd Cleaner Feed 11.6 -
Zn 3rd Cleaner Feed 9.8 -
Zn 4th Cleaner Feed 9.1 -

2.4.3. Pulp Temperature

Product Tempggature
Pb Rougher 20
Zn Rougher 20 .
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Test No. PP18 - Continued

2. Flotation

2.4.4. Chemical Analyses

' Assays, %, g/tonne
Product , 1
Pb Zn | Ag

Hendy Cyclone O'Flow. 2.43 3.91 1 21.48
Pb Rougher Conec. . - 30.9 7.33 -
Pb Rougher Tail. 1.39 L.19 -
Pb Scavenger Conc. 7.17 8.1L4 |-
Pb Scavenger Tail. 0.72 3.91 P
Pb 1st Cl. Conec. 29.5 - 11.2 Po-
Pb 1st Cl. Tail. 8.72 11.2 |-
Pb 1st Cl. Scav. Conc. 10.1 11.9 -
Pb 1lst Cl. Scav. Tail. 5.35 9.41 =

Pb 2nd Cl. Conc. L6.2 8.26 | -

Pb 3rd Cl, Cone. 61.6 5.06 434 .92
Zn Rougher Feed 0.68 3.84 Lo
Zn Rougher Conc. 0.71 16.5 -
Zn Scavenger Conc. 0.80 377 . -
Zn Scavenger Tail. 0.75 0.64 -
Zn 1lst Cl. Conc. 1.33 L3.0 -
Zn 1st Cl. Tail. 0.58 3.33 -
Zn 1lst Cl. Scav. Conc. 1.88 20.5 b~
Zn 1st Cl. Scav. Tail. 0.45 0.80 -
' Zn 2nd Cl. Conc. 1.65 LT.0 [
Zn 3rd Cl. Conc. 1.26 48.4 -

Zn bth C1l. Conc. 1 1.16 k9.0 43,43
Zn Comb. Tail. - 0.66 0.66 L -
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Test No. PP18 -~ Continued

2. Flotation

2.4.5. Metallurgical Results

Three-Produét Formula

- 320 -

‘Assays, %, g/tonne
. |

: Weight % Distribution
Product ]
% Pb Zn Ag Pb Zn Ag
Pb Cleaner Conc. 2.85 61.6 5io6 L34k.92 72.3 3.7 | 57.T
Zn Cleaner Conc. 6.46 1.16 | L49.0 43.43 3.1 81.0 13.1
Zn Comb. Tail. 90.69 0.66 0.66 6.92 2h.6 15.3. | 29.2
Kason Undersize 100.00 2.k3 3.91 | 21.k8-| 100.0 |100.0 [100.0
- 2.4.6. Metallurgical Results
Two—Product_FormaLa E
Pb Rougher Conc. 5.67 130.9 7.33 - 72.1 | 10.1 -
Pb Scav. Tail. 9Lk.33 0.72 3.01 - 27.9 89.9 -
Kason Undersize (Meas.) 100.00 2.43 3.91 - 100.0 |100.0 -
: (cale.) - - 2.43 1 k.10 - - - -
Zn Rougher Conc. 19.94 0.71 | 16.5 - 6.0 | 83.h -
Zn Comb. Tail. 77.21 0.66 0.66 - 21.7 12.9 -
Pb Scav. Tail. (Meas.) 97.15 0.72 3.91 - 27.7 | 96.3 -
(cale.) - 0.67 3.91 - 26.8 97.2 -
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Test No. PP19

1. Grinding

'1.1. Purpose:

1l.2. Method:

1l.3. Flowsheet.:

1.k, Results:

- 321 -

- To répeat the conditions of ﬁest PP18.

As for_tes% PP18.  The grinding circuit was operated for -
a period of 7.5 hours at a feed rate of 627 kilograms per
hour. Samples were taken evéry 30 minutes in the last two

~hours of operation.

As for test PPl.’

1.4.1. Observations

The grinding circuit was‘staﬁle during'the test run.
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Test No. PP19 - Continued

1l. Grinding
1.4.1.1. 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:

Cyclone Overflow Kso:

- 322 -

Muns 12.7 mm ore at 0.7 pefcent moisture content

627.0 dry kilograms per hoﬁr :

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

76.2 mm balls

'50.8 mm balls

25.4 mm balls
Total '

-399.1 kilograms

185.9 kilograms
9b.7 kilogrms
675.7 kilograms

Total 7.5 hours, test period 2.0 hours

' Total 4703 kilograms, test period 125k kilograms

Cyclone underflow 415.6 pe?cent

Mill Discharge
Cyclone dverflow‘
Cyclone Underflow
Gross

No Load

Net

gpl % Solids
aé3h T3
1@00 . 38
2810 8k

 6.41 kilowatts

1.93 kilowatts
4.48 kilowatts

T.15 kilowatt-hours per t&nne of 12.7 mm feed

9.48

132.5 micrometers
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Test No. PP19 - Continued

1. Grinding

1.4.,1.2. Classification Data

Grinding Mill Hendy
Cyclone P-50 Dorr

-.323 -

50.8 mm diameter
15.9 mm vortex
12.7 mm apex !

Rate % Passing Density Recircu-
Product Loo 200 f lating
kg/h- mesh | mesh g.p.l. | % Solids " Load %
Cyclone Feed 3233 10.5 | 23.2° - 211l8 70 -
Cyclone Overflow . 627 35.7 | 55.3 1400 38 -
Cyclone Underflow 2606 6.3]19.3 2810 8k 415.6

~1.4.2. Lead Regrind Mill Report

Regrind Mill:
Regrind Feed:
Feed Rate:
Mill Speed:
Mill Load:

Average Power:

Net Power Consumption: .
1.90 kilowatt-hours per tonne of} flotation feed

Hardinge Conical Mill

Pb rougher concentrate + Pb lst cleaner scavenger concentrate
: i

37.18 calculated kilograms per hbur‘ of concentrate
| - .

30 r.p.m., 65 percent of critica@ speed

50 mn balls 90.7 kilograms
25 mm balls 90.7 kilogréms
Total 181.4 kilogréms
Gross 2.1k kilowa?ts
No Load 0.95 kilowatts

Net - . © 1.19 kilowatts

1.4.2.1. Classification Data -

|

Rate % Passing ‘Density
Product ' hoo 20 ——
kg/h mesh | um g.p.l.. | % Solids
Regrind Feed - 60.0 | 43.0 - -
Mill Discharge 402.8 30.6 |11.5 L= -
Cyclone O'Flow 37.2 T4.8 | 53.5 1160 | 18
Cyclone U'Flow 365.6 29.0.]10.5 2090 | | 68
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Test No. PP19 — Continued

l. Grinding

1.4.3. Zinc Regrind Mill Report

Regrind Mill:
Regrind Feed:

Feed Rate:

- Mill Speed:
"Mill Load:

- 324 -

Denver Mill

Zn rougher concentrate + Zn (lst cleaner scavenger concentrate

T4.9 calculated kilograms per hour " of concentrate

58 r.p.m., 7O percent of critical speed
25 mm balls 113.4 kg

1.4.3.1. Classification Data

Cyclone: Goodwin 38.1 mm diameter
' 19.1 mm vortex
6.35 mm apex
- Rate % Passing Density <—7
Product koo | 20 :
kg/h mesh | ym g.p.1. .| % Solids

Regrind Feed - L8.4 | 32 - -
Mill Discharge 165.3 Lo.4 |23 - ’ -
Cyclone 0'Flow 4.9 67.2 | ho 1100 12
Cyclone U'Flow 90.4 23.1 |10.5 1635 51
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Test No. PP19 - Continued
1. Grinding
1l.5. Screen Analysis
Aendy Mill Feed
Mesh Size % Retained % Passing
(Tyler) ' Individual Cumulative Cumlative
+ 3/8 mesh 10.5 10.5 89.5
3 _ 1k.0 2k.5 75.5
L ., 11.0 35.5 6L.5
6 8.4 43.9 56.1
8 7.3 51.2 48.8
10 5.4 56.6 L3.4
1k 5.2 - 61.8 38.2
20 5.1 66.9 33.1
28 5.8 T2.7 27.3
35 4.8 7.5 22.5
L8 5.1 82.6 7.4
65 3.6 86.2 13.8
100° 2.7 88.9 11.1 -
- 100 11.1 100.0 -
Total 100.0 - -
Hendy Mill Discharge
+7 10 0.1 0.1 99.9 -
1 0.2 .0.3 99.7
20 : 0.4 0.7 99.3
28 1.1 1.8 98.2
35 2. k.2 95.8
48 : 6.7 10.9 89.1
54 ' 12.0 22.9 7.1
100 - . 19.1 ho,0 58.0
150 18.2 60.2 39.8
200 . 16.6 76.8 23.2
270 : 6.7 83.5 16.5
400 6.0 - 89.5 10.5
- koo . - 10.5 100.0 -
Total 100.0 - -
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Test No. PP19 - Continued

1l. Grinding

1l.5. Screen Analysis

Hendy Cyclone Underflow

- 326 -

Mesh Size % Retained : % Passing -
(Tyler) Individual Cumulative | Cumulative
+ 8. 0.1 0.1 i 99.9
10 0.2 0.3 ! 99.7
14 0.k 0.7 99.3
20 0.6 1.3 .. 98.7
28 1.3 2.6 C97.4
35 2.5 5.1 9Lk.9
48 7.0 1l2.1 87.9
65 14.2 26.3 3.7
100 19.6 45.9 5h.1
150 19.8 65.7 34,3
200 -~ 15.0 80.7 19.3
270 8.6 89.3 10.7
Loo 9.4 93.7 6.3
- koo 6.3 100.0 ' -
Total 100.0 - -
Hendy Cyclone Overflow
+ 8 0.2 0.2 99.8
- 10 0.4 0.6 99.4
1k 0.5 1.1 98.9
20 0.5 1.6 98.4
28 0.7 2.3 97.7
35 1.1 3.k 96.6
48 2.7 6.1 93.9
65 6.5 12.6 87.4
100 10.7 22.3 76.7
150 13.1 —--36.L 63.6
200 12.9 9.3 50.7
270 2.2 51.5 48.5
400 -T.9 59.1 - Lo.
- koo 40.6 100.0 - -
=TT
Total 100.0 - - T
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Test No. PP19 - Continued

1. Grinding -

1l.5. Screen Analysis X

Kason Undersize

Mesh Size % Retained - % Passing_'
(Tyler) Individual Cumulative Cumulative

+ 48 L.2 L2 95.8

65 4.6 8.8 91.2

100 9.5 18.3 81.7
150 11.5 29.8 T0.2
200 1L.9 LT 55.3
270 8.6 53.3 L6.7
400 11.0 64.3 35.7

- koo 35.T 100.0 -

Total lO0.0 - -




L

—) 1 C3 .

(D R

(1

3 [

1 L[]

]

C

- 328 -
- Test No. PP19 - Continued
l. Grinding
1.5. Screen Analysis
Pb Rougher Concentrate
Particle % Retained . % Passing
Size o _ Individual Cumulative ; Cumulative
+ 65 mesh 2.3 2.3 | 97.7
100 2.1 h.ho 95.6
150 6.4 10.8 89.2
200 9.2 20.0 80.0
270 8.4 28.h T1.6
koo 11.6 Lo.0 60.0
28.4 ym T4 L7k 52.6
22.0 6.8 5h.2 45.8
15.3 8.7 62.9 37.1
10.5 8.6 T1.5 28.5
8.2 5.2 76.7 23.3
- 8.2 23.3 100.0 - -
Total ' 100.0 - -
Specific Gravity 4.35
Pb Regrind Discharge
+ 65 mesh 0.6 0.6 99.k
100 0.6 1.2 98.8
150 6.3 7.5 92.5
200 16.6 2h.1 ‘ 75.9
270 23.9 . 418.0 ﬁ 52.0
Loo 21l.k 69.4 ; 30.6
26.4 ym 10.4 79.8 | 20.2
20.5 8.0 87.8 ; 12.2
1k4.3 3.8 91.6 ‘ 8.4
9.8 1.7 93.3 | 6.7
7.6 0.8 9k,1 - 5.9 °
- T.6 5.9 100.0 | -
Total = -~ 100.0 - ‘ -

SN

Specific Gravity 4.87
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Test No; PP19 - Continued
l. Grinding |
~1.5. Screen Analjsis'
Pb Regrind Cyclone Underflow
Particle _ % Ratained % Passing
Size . Individual Cumulative Cumulative
+ 65 mesh . 0.6 0.6 99.4
100 : 3.2 3.8 .96.2
150 6.6 10.4 89.6
200 18.2 28.6 T1.4
270 23.0 51.6 48.4
400 : 19.4 71.0 29.0
26.5 um 10.2 81.2 18.8
20.6 T.7T 88.9 11.1
1h. L 3.7 92.6 - T4
9.9 1.6 9k4.2 5.8
7.6 0.6 94.8 5.2
- 7.6 5.2 100.0 -
Total 100.0 - - -
Specific Gravity 4.88
Pb Regrind Cyclone Overfiow e
+ 100 mesh 0.2 0.2 99.8 -
150 0.7 0.9 99.1
200 3.6 L.5 95.5
270 7.4 11.9 88.1
400 13.3. 25.2 4.8
29.3 um 8.2 33.4 66.6
22.7 8.6 k2.0 58.0
15.8 12.7 547 45.3
10.9 12.8 67.5 32.5
8.4 7.5 75.0 25.0 -
- 8.4 25.0 100.0 -
Total _ 100.0. - -

Specific Gravity L.1h
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Test No. PP19 - Continued

1l. Grinding

1.5. Screen Analysis

Zn Rougher Concentrate

~ 330 -~

Particle .% Retained - % Passing
Size Individual ' Cumulative Cumulative
+ 65 mesh 3.0 3.0 97.0
100 4.8 7.8 92.2
150 8.8 16.6 83.4
200 11.5 28.1 71.9
270 10.2 38.3 61.7
Loo 13.3 51.6 48.4
28.6 ym 5.2 56.8 43.2
22.2 8.8 65.6 34.h
15.5 - 8.5 Th.1 25.9
10.6 6.6 - 80.7 19.3
8.2 3.k 8Lh.1 15.9
- 8.2 15.9 100.0 -
Total 100.0 - -
Specific Gravity 4.20
Zn Regrind Discharge
+ 65 mesh 0.8 0.8 99.2
100 ° 0.5 1.3 98.7
150 '5.6 6.9 93.1
200 12.5 19.4 ~ 80.
270 17.8, 37.2 62.8
koo 22.4 59.6 Lo.L
28.8 um 6.0 65.6 3.k
22.3 9.2 4.8 25.2
15.6 T-T 82.5 17.5
10.7 4.8 87.3 12.7
8.3 2.4 89.7 10.3.
- 8.3 10.3 100.0 -
100.0 - -

Total

Specific Gravity L4.31
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Test No. PP19 - Continued
1. Grinding
1.5..Screen Analysis
Zn Regrind Cyclone Underflow %'
Particle % Retained f % Passing
Size Individual Cumulative g Curmalative
+ 65 mesh 3.8 - 3.8 § 96.2
100 6.3 10.1 ! 89.9
150 10.8 20.9 = 79.1
200 18.0 38.9 61.1
270 18.2 . 57.1 k2.9
koo 19.8 76.9 23.1
28.5 um 5.2 82.1 1T7.9
22.1 6.0 88.1 11.9
15.L4 3.7 - 91.8 8.2
10.6 2.0 93.8 6.2 -
8.2 0.9 - 9L T 5.3
- 8.2 5.3 100.0 C-
Total 100.0 - -
Specific Gravity L4.36
Zﬁ Regrind Cyclone Overflow
+ 65 mesh 0.2 0.2 99.8
100 0.5 0.7 99.3
150 1.k 2.1 97.9
200 5.8 7.9 - . 92.1
270 9.k 17.3 82.7
Loo 15.5 ° 32.8 67.2
29.3 um 6.8 39.6 60.L4
22.7 ' 12.4 - 52.0 48.0
15.8 1k.5 66.5 33.5
10.L. 10.2 76.7 23.3
8.4 "~ 5.3 82.0 18.0
- 8.4 .18.0 100.0 -
Total 100.0 -

Specific Gravity 4.16
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Test No. PP19 - Continued

2. Flotation

2.1. Purpose:

2.2. Method:

2.3. Flowéheet:

To repeat the conditions of %est PP18.

As for test PP18. The circuit was operated for a period of
7.5 hours and sampled every 30 minutes in the last two
hours of operation, 1

2.2.1. Flotation Equipment

As for test PPS.

2.2.2, Flotation Reagents

See following page.

As for test PP6.
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Test No. PP19 - Continued

2. Flotation

2.2.2. Flotation Reagents

- 333 -

Rate 3 .
Type - Circuit Point of Additions
g/tonne o ‘
Na2C03 8763.7 Lead Hendy Mill Feed
NaCN 216.5 Lead Hendy Mill Feed
A-343 9.43 Lead Hendy Mill Feed
A-343 28.59 Lead Pb Conditioner
MIBC 5L4.32 Lead Pb Rougher Feed
A-343 36.17 Lead Pb Scavenger Feed:
~ MIBC 17.69 Lead Pb Scavenger Feed
NazC03 649.6 Lead Pb Regrind Mill
NaCN 57.90 Lead Pb Regrind Mill
A-343 7.80 Lead Pb Regrind Mill
NaCN 13.0k4 Lead Pb 1lst Cl. Scav. Feed
A-343 9.38 Lead Pb 1st Cl. Scav. Feed
MIBC 2.53 Lead Pb 1st Cl. Scav. Feed
NaC03 180. Lead Pb 2nd Cleaner Feed
Ca(OH)2 301L.6 Zinc Zn Conditioner Feed
CuS0y 5T4.2 Zinc Zn Conditioner Feed
A-343 57.k2 Zinc Zn Rougher Feed
R-208 26.80 Zinc Zn Rougher Feed
MIBC 97.27 Zinc Zn Rougher Feed
D-1012 12.63 Zinc Zn Rougher Feed
A-343 14,26 ~ Zinc Zn Scavenger Feed
R-208 53.59 Zinc Zn Scavenger Feed
D-1012 25.26 Zinc Zn Scavenger Feed
Ca(0H)2 . 2265.7 Zinc Zn Regrind Mill
CuSO0q4 - 143,55 Zinc Zn Regrind Mill
. Z-200 10.05 Zinc Zn 1lst Cleaner Feed:
A-343 19.33 Zinc 7n 1st Cl. Scav. Feed
MIBC 25.26 Zinc Zn 1lst Cl. Scav. Feed
D-1902 18.57 Zinc Zn 3rd Cleaner Feed
D-1902 ©10.1k Zinc

Zn Lth Cleaner Feed
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Test No. PP19 - Continued

2.

Flotation

2.4, Results:

2.4,1, Observations

: . The zinc rougher concentrate
stable during the test run.

2.4.2. pH and Pulp Density

_ 33k -

: Pulp
Product pPH Density
- epl
Pb Rougher Feed 9.8 1265
Pb Scavenger Tail. 9.7 1250
Pb 1lst Cleaner Feed 10.1 1160
Pb 1lst Cleaner Scav. 10.0 -
Pb 2nd Cleaner Feed 10.0 -
Pb 3rd Cleaner Feed 10.2 -
Zn Rougher Feed 10.3 .1195
Zn Scavenger Tail. 10.1 1175
Zn 1st Cleaner Feed o 12.2 1100
Zn 1lst Cl. Scav. Tail. 12.0 1020
Zn Combined Tail. S 1130
Zn 2nd Cleaner Feed 11.5 -
Zn 3rd Cleaner Feed ~10.0 -
Zn 4th Cleaner Feed 9.4 -
2.4.3. Pulp Temperature
Product Tempeggture

Pb Rougher 19
Zn Rougher 20

improved forﬂthis test. The circuit was-
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Test No. PP19 - Continued -

2.

Flotation

2.4.4. Chemical Analyses

- 335 -

" Product

|
Assays, %, g/tonne
| .

)
o

Zn | | Ag

Fe'

Hendy Cyclone O'Flow

Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
- Zn
Zn

Rougher Conc.
Rougher Tail.
Scavenger Conc.
Scavenger Tail.
2nd Cl. Tail.
1st Cl. Conc.
1st Cl. Tail.

1st Cl. .Scav. Conc.
1st Cl. Scav. Tail.

2nd.Cl. Conc.

3rd Cl. Conc.

3rd Cl. Tail.
Rougher Feed
Rougher Com.:”
Scavenger Conc..
Scavenger Tail.
1st Cl.. Conc.

1st Cl. Tail.

1st Cl. Scav. Conc.
1st Cl. Scav. Tail.
2nd Cl. Conc.

3rd Cl. Conc.

3rd Cl. Tail.

4th C1. Conc.

‘4th C1. Tail.

Comb. Tail.
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Test No. PP19 ~ Continued

2. Flotation

2.4.5. Metallurgical Results

Three-Product Formula

‘ Weight Assays, %,ig/tonne % Distribution’
Product : - : -
% Az Zn Ag
Pb Cleaner Conc. 2.66 451.94 T2.1 2.8 55.1
- Zn Cleaner Conc. 6.46 Lhg. 24 4.5 78.9 | 1k.6
Zn Comb. Tails. 90.88 - T.26 23.4 18.3 30.3
Kason Undersize 100.00 21.80 00.0 100.0 _O0.0'
2.4.6. Metallurgical Results
Two—Produét Formula
Pb Rougher Conc. . 5.93 28.7 - 11.1
Pb Scavenger Tail. k.07 0.71 - 88.9
Kason Undersize (Meas.) 100.00 2.37 - 100.0
(Calc.) - 2.37 - —
Zn Rougher Conc. 11.95 1.55 - 7.3 80.0
Zn Comb. Tail. 85.39 0.61 - 20.6 17.2
Pb Scav. Tail. (Meas.) 97.3k4 0.71 - 27.9 97.2
(Cale.) - 0.73 - 29.8 97.0
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Test No. PP20

l. Grinding
1.1. Purpose:

1.2. Method:

'1.3. Flowsheet:

1.h. Results:

- 337 -

To investigate the effect of |a finer primary grind.

| .
The ball charge in the Hendy mill was increased and the mill
feed rate was decreased. The grinding circuit was operated -
for a period of T.5 hours at'a feed rate of 426 kilograms per
hour. Samples were taken evéry 30 mintues in the last two
hours of operation. ; '

As for test No. PPl.

1.&.1. Observations

The circuit was stable duriné the test run. -
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Test No. PP20 - Continued

l. Grinding

1.4.1.1. Ball Mill Report

Feed:

Feed Rate:
.Mill Speed:
Mill Load:

Operating Time:
Mill Feed: _
Circulating Load:’

Pulp Densities:

Average Power:

- 338 -

Minus 12.7 mm ore at 0.6 ﬁercent moisture content
426.0 dry kilograms per hour
32 r.p.m., 80.5 percent of critical speed

76.2 mn balls 471.6 kilograms
50.8 mm balls 185.9 kilograms
25.4 mm balls 1h§ 1 kilograms
Total : 802 6 kilograms

»Total 7.5 hours, test perlod 2.0 hours

Total 3195 kllograms, test perlod -852 kllograms
Cyclqne underflow 617.1 pqrcent
' EEEL % Solids

Mill Discharge - o172 T1
Cyclone Overflow ' 1266 28 -
Cyclone Underflow 2766 83.5
Gross - T. 13 kllowatts
No Load 1. 93 kilowatts
" Net 5. 20 kilowatts

Net Power Consumption:
Work Index:

Cyclone Overflow Kao:

12.21 kllowatt—hours per tonne of 12.7T mm feed
12.22

T9.2 micrometers
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Test No. PP20 - Continued

1. Grinding

1.4.1.2. Classification Data

Grinding mill . Hendy
Cyclone P-50 Dorr

.- 339 -

50.8 mm diameter

15.9 mm vortex
12.7T mm apex

Rate. % Passing Density Recircu-
Product Loo | 200 - ; lating
kg/h mesh | mesh g.p.l{ % Solids Load 9.
Cyclone Feed 3055 15.1(36.4 2o3h~' 67 -
Cyclone Overflow Lo6 k9.9 [ 77.2 1266* 28 -
Cyclone Underflow 2629 5.3[26.9 2766 83.5 617.1

—d

(3

1.4.2. ILead Regrind Mill Report

Regrind Mill: Hardinge Conical Mill

Regrind Feed: Pb rougher concentrate + Pb lst cleaner scavenger concentrate

a1 2 3 (2

3 7 7

Net Power Consumption:

1.4.2.1. Classification Data

Cyclone Krebs

'38.1 mm diameter
12.7T mm vortex
6.35 mm apex -

|
Rate % Passing Density
Product koo 20 -

kg/h mesh |pm g.p;l.} % Solids
Regrind Feed - T4.6 |52.5 - | -
Mill Discharge 2k .9 35.7 |1k.0 _ ; -
Cyclone O'Flow - 23.9 4.3 | 52.2 1150 i 17
Cyclone U'Flow 221..0 31.2 [11.0 1795 ‘ . 58

Feed Rate: 23.9 calculated kllograms.per hour ‘of concentrate
. Mill Speead: 30 r.p.m., 65 percent of crltlcal speed
Mill Load: 50 mm balls 90.7 kllograms
' 25 mm balls 90.7 kllograms
Total 181.k4 kilograms
Average Power: Gross 2.38 ?ilowatts
No Load 0.95 kilowatts
Net 1.43 kllowatts

' 3.36 kilowatt-hours per tonne of flotatlon feed



C_J

(.

)

(.

3 {27

(0

e i

(—]

N

]

]

-3 L

C

-

-]

— £

(—

L]

Test No. PP20 - Continued

1. Grinding

-'3ho--

1.4.3. Zinc Regrind Mill Report

Regrind Mill:
vRegrind Feed:

Denver Mill

Zn rougher concentrate + Zn!lst cleaner scavenger concentrate

Feed Rate: 47.4 calculated kilograms-p%r_hour ‘'of concentrate
Mill Speed: 58 r.p.m., 70 percent of crﬂtical speed
Mill Load: 25 mm balls 113.4 kg
1.4.3.1. Classification Data
Cyclone Goodwin 38.1 mm diameter
19.1 mm vortex
6.35 mm apex
Rate % Passing Dehsity
Product - koo |20 ‘
kg/h mesh | ym g.p.1l.] | % Solids
. Regrind Feed - . 58.0( 38 - - -
Mill Discharge 99.5 55.71 35 - -
Cyclone O'Flow- L.k 65.3 | k2 1090 11
Cyclone U'Flow 52.1 34.71] 19 . 1300 | 31




(.

1 3 C3 3 01 03

1 ]

()

[

31 7]

e,

-1

C

-

C 2 [

- 341 -
Test No. PP20 - Continued
1. Grinding
1.5. Screen Analysis
Hendy Mill Feed
‘Mesh Size - : % Re‘bainéd -: % Passing
" (Tyler) Individual - Cumulative - ‘ Cumulative
+ 3/8 3.1 3.1 96.9
3 15.3 - 18.4 81.6
I 10.8 29.2 70.8
6 8.9 38.1 61.9
8 6.1 Ll 2 55.8
10 6.6 50.8 k9.2
1k 5.8 56.6 L34
20 5.4 62.0 38.0
28 6.5 68.5 31.5
35 ‘5.5 4.0 26.0
L8 5.7 79.7 . 20.3
65 k.o -83.7 16.3
100 3.0 86.7 13.3
- 100 13.3 100.0 -
Total _ 100.0 - -
Hendy Mill Discharge
+. 1k 0.1 0.1 99.9
20 0.3 - 0.h4 99.6
28 0.6 1.0 " 99.0
35 1.1 2.1 97.9
L8 - ' 2.8 k.9 95.1
65 6.1 '~ 11.0 89.0
100 - 12.2 23.2 76.8
150 18.7 41.9 58.1
200 21.7 63.6 36.4
270 10.8 Th.h 25.6
Loo 10.5 8k .9 15.1
- Loo 15.1 100.0 -
Total 100.0 . - -
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Tést No. PPEO —~ Continued
l. Grinding.
1.5. Screen Analysis
Hendy Cyclone Underfiow
~ Mesh Size % Retajned % Passing ‘
(Tyler) Individual Cumulative Cumulative -
+ 8 0.1 0.1 99.9
10. 0.1 0.2 99.8
1k 0.2 0.4 99.6
20 0.4 0.6 99.L4
28 0.7 1.3 98.7
35 1.5 2.8 97.2
48 7.0 9.8 91.2
65 T.2 17.0 83.0
100 13.7 30.7 69.3
150 -19.1 49.8 50.2
200 23.3 73.1 26.9
270 11.L4 84.5 15.5
koo 10.2 ok.T 5.3
- Loo 5.3 100.0 -
Total 100.0 - -
Hendy Cyclone Overfiow
+ 10 0.1 0.1 99.9
14 0.1 0.2 99.8
20 0.1 0.3 99.7
28 0.1 0.4 99.6
.35 0.1 0.5 - 99.5.
L8 0.4 0.9 99.1
65 1.2 2.1 97.9
100 3.2 5.3 ok.T
150 6.5 11.8 88,
200 11.0 22.8 7.2
270 1k.6 37.4 62.6
Loo Co12.7 50.1 49.9
- k00 99.9 100.0 ~-
Total : 100.0 - -
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Test No. PP20 - Continued

l. Grinding

1.5. Screen Analysis

Kason Undersize

- 343 -

Mesh Size ’ % Retained % Passing
(Tyler) . Individual Cumulative Cumulative
+ L8 0.6 0.6 99.4
65 1.2 1.8 98.2
100 3.3 5.1 9k.9
150 6.8 11.9 88.1 -
200 11.7 23.6 6.4
270 15.0 38.6 61.4
100 13.3 51.9 48.1
- koo 48.1 100.0 -
Total 100.0 - -
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Test No. PP20 - Continued
1. Grinding |
1.5. Screen Anslysis
_ Pb Rougher Concentrate
Particle % Retained; % % Passing
Size Individual _'Cumulative g Cumulative
+ 65 mesh 0.6 0.6 E 99.4
100 0.7 1.3 | 98.7
150 1.8 3.1 | 96.9
200 L. 7.2 g 92.8
270 6.2 13.4 5 86.6
Loo _ 12.0 25.h | Th.6
28.1 um - 8.8 3k.2 ; 65.8
21.8 9.2 43,4 | 56.6
15.2 11.3 5h.,7 i 15,3
10.h4 11.4 66.1 : 33.9
8.1 6.7 T72.8 i o 27.2
- 8.1 o er1.2 100.0 ; -
Total 100.0 - i _
Specific Gravity 4.46 -
Pb Regrind Discharge
+ 100 mesh 0.k - 0.4 5 99.6
150 2.4 2.8 | 97.2
200 13.7 16.5 * 83.5
270 22.L - 38.9 | 61.1
Loo 25.4 6k4.3 | 35.7
26.7 um 12.0 76.3 | 23.7
20.7 9.3 85.6 ! 1.l
14,k 5.6 91.2 i 8.8
9.9 2.k 93.6 ; 6.1
T.7 1.0 ok .6 | 5.4
- T.7 5.4 100.0 | -
Total 100.0 - -

C—) 23 7

Specific Gravity 4.90
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Test No. PP20 - Continued
l. Grinding
1.5. Screen Analysis.
Pb Regrind Cyclone Underflow
Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 65 mesh 1.2 1.2 98.8
100 1.5 2.7 97.3
159 3.6 6.3 93.7
200 1k.0 20.3 79.7
270 23.2 43.5 56.5
Loo 25.3 68.8 31.2
26.6 um 11.0 79.8 20.2
20.6 8.7 . 88.5 11.5
1h.L4 4.6 93.1 6.9
9.9 1.6 Ok.T 5.3
7.6 0.6 95.3 b
- T.6 k.7 100.0 Z
Total 100.0 - -
Specific Gravity h.9h
Pb Regrind Cyclone Overflow
+ 100 mesh 0.2 0.2 99.8
150 ° 0.8 1.0 99.0
200 2.9 3.9 96.1
270 T.0 10.9 89.1
koo 14.8. 25.7 . 4.3
28.1 ym 8.8 3Lk.5 65.5
21.8 ¢ 9.4 43.9 56.1
15.2 11.8 55.7 4,3
10.5 11.6 67.3 S 32.7
8.1 7.1 Th. 4 25.6
- 8.1 25.6 100.0 -
Total 100. - -

Specific Gravity 4.35
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Test No. PP20 - Continued

l. Grinding

1.5, Séreen Analysis

Zn Rougher Concent?ate

Particle % Retained % Passing
Size Individual Cumulative Cumulative

+ 65 mesh 2.0 2.0 98.0
100 0.4 2.4 97.6
150 L. L 6.8 93.2
200 8.4 15.2 8L4.8

- 270 11.0 26.2 73.8
Loo 15.8 ko.0 58.0

28.9 um 5.6 h7.6 52.4
22.4 11.0 58.6 L1,k
15. - 11.8 0.4 29.6
10.7 8.3 78.7 21.3
8.3 2 82.9 17.1

- 8.3 17.1 100.0 g

Total 100.0 - -

Specific Gravity 4.1k

Zn Regrind_Diséharge-

+ 100 mesh 0.2 0.2 99.8
150 2.0 2.2 97.8
200 T.4 9.6 90.4
270 12.8 22.4 TT7.6
400 21.9 . Lk, 3 55.7

29.0 um 5.5 49.8 50.2
22.5 10.8 60.6 39.4
15.7 11.0 T1.6 28.
10.8 T.1 8.7 21.3
8.3 L,2 82.9 17.1
- 8.3 17.1 100.0 -
Total 100.0 -

Specific Gravity b.12
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Test No. fP2O - Continued ;
1. Grinding |
1.5. Screen Analysis %
Zn BRegrind Cyclone Underfloﬁ !
Particle % Retained ; % Passing
Size - Individual Cumulative ! Cumulative
+ 65 mesh 0.5 0.5 | 99.5
100 1.9 2.1 | - 97.6
150 6.2 8.6 L 91.L4
200 k.2 22.8 v T7.2
270 - ‘ 20.0 L2.8 3 5T.2
oo 22.5 65.3 il - 3k
29.0 um b9 T0.2 ; 29.8
22.5 8.2 T8.k4 | 21.6
15.7 6.8 85.2 ? 14.8
10.8 3.9 -89.1 : 10.9
8.3 1.9 91.0 i 9.0
- 8.3 9.0 100.0 1 -
Total 100.0 I - _ 5 -
Specific Gravity 4.16 |
Zn Regrind Cyclone OverfiowT
+ 65 mesh. 0.2 0.2 99.8
100 0.2 0.4 - 99.6
150 0.6 1.0 99.0
200 5.4 6.4 , 93.6
270 9.7 16.1 ; 83.9
400 18.6 - 3h.7 % 65.3
28.9 um 4.8 39.5 i © 60.5
22.4 11.8 51.3 | 487
15.6 14.6 © 65.9 | 341
10.7 10.3 76.2 ! 23.8
8.3 5.2 81.k . 18.6 |
- 8.3 18.6 100.0 | A -
Total _ - 100.0 - | -

Specific Gravity L.22
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Test No. PP20 - Continued

2. Flotation

2.1. Purpose: To repeat conditions of test |PP19 using a finer primary grind.
2.2. Method: As for test PP19 except thatithe_fineness of,flotaﬁion‘feed
: o was increased. The circuit was operated for a period of T.5

hours and sampled eveyr 30 mﬂnutes in the last two hours of
operation. : | )

2.2.1. Flotation Equipment
As for test PP6.

2.2.2. Flotation Reagents

See following page.

2.3. Flowsheet: As for test PP8.



O

3 D

—3 D

(.

4.3h9 -

Test No. PP20 - Continued

2. Flotation

2.2.2. .Flotation Reagents

Rate . : . )
Type Circuit Point of Additions
‘ g/tonne
|

NaxC0s 12897.8 Lead Hendy Mill Feed
NaCN 323.9 Lead Hendy Mill Feed
A-343 1L4.15 Lead - Hendy Mill Feed
A-343 42,08 Lead Pb Conditioner
MIBC 78.08 Lead Pb Rougher Feed
A-343 51.97 Lead Pb Scavenger Feed
MIBC 29.75 Lead - Pb Scaveﬂger Feed
NaxC0s 954.2 - Lead Pb Regrind Mill-
NaCN - .85.91 Lead Pb Regrind Mill
A-343 10.92 Lead Pb Regrind Mill
NaCN 20.95 Lead Pb 1st Cl. Scav. Feed
A-343 13.87 Lead Pb 1lst Cl. Scav. Feed
MIBC 3.72 Lead Pb 1st Cl. Scav. Feed
NaxC03 27h.6 Lead" Pb 2nd Cleaner Feed
ca(0H)2 4478.8 Zinc Zn Conditioner Feed
CuS0y4 845.1 Zine .- . Zn Conditioner Feed
A-343 84.51 Zine Zn Rougher Feed
R-208 39.93. Zine Zn Rougher Feed
MIBC 143.2 Zine Zn Rougher Feed
D-1012 18.59 Zinc Zn Rougher Feed
A-343 20.8k Zinc Zn Scavenger Feed
R-208 78.87 Zinc Zn Scavedger Feed
D-1012 . 37.18 Zinc Zn Scavenger Feed
Ca(0OH)2 3232.4 Zinc Zn Regrind Mill
CuS0y 21k.1 Zinc Zn Regrind Mill
7—-200 1k, 79 Zinc Zn 1lst Clleaner Feed
A-343 28.31 - Zinc Zn 1lst Cl. Scav. Feed
'MIBC 37.18 Zinc Zn 1st Cl. Scav. Feed
D-1902 29.30 Zinc Zn 3rd Cleaner Feed
D-1902 14.93 Zine Zn bth Cleaner Feed
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Test No. PP20 ~ Continued

. 2.

Flotation

2.4, Results:

2.4,1. Observations

- 350 -

1 )

The circuit was stable during the test. !

It was observed that a portion of the coa#se pyrite was floated in. the
zinc cleaner concentrate. o

)
"

=

=

2.4.2, pH and Pulp Density

: _ Pulp

Product pH Density

. gpl

Pb Rougher Feed 10.0 1175
" Pb Scavenger Tail. 10.0 1165
Pb 1lst Cleaner Feed 10.2 1150
Pb 1lst Cleaner Scav. - 10.1 - B
Pb 2nd Cleaner Feed 10.0 | - “ '
Pb 3rd Cleaner Feed 10.3 -
Zn Rougher Feed 10.6 1120
Zn Scavenger Tail. . 10.5 1110
Zn 1st Cleaner Feed 12.4 1090
Zn 1lst Cl. Scav. Tail. 12.3 1025
Zn Combined Tail. - 1085
7Zn 2nd Cleaner Feed 11.5 . -
Zn 3rd Cleaner Feed '9.6 : -
Zn L4th Cleaner Feed 9.0 -

5.4.3. Pulp Temperature

Pro@uct Temggrature
Pb ﬁougher 19.5 '
Zn Rougher 19.5

(3

I R SRS
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Test No. PP20 — Continued

. 2. Flotation

2.4.4, Chemical Analyses

i
_ - Assays, %, g/tonne
Product '

Pb Zn ‘ ?e

Hendy Cyclone O'Flow
Pb Rougher Conc. . 3

" Pb Rougher Tail.

Pb Scavenger Conc.

Pb Scavenger Tail.

Pb 1st Cl. Conc.

Pb 1st Cl. Tail.

Pb 1st Cl. Scav. Conc.
Pb 1st Cl. Scav. Tail.

Pb 2nd Cl. Conc. '
Pb 3rd Cl. Conc.

Zn Rougher Feed

".Zn Rougher' Conc.

Zn Scavenger Conc.

Zn Scavenger Tail.

Zn 1lst Cl. Conc.

Zn 1st Cl. Tail.

Zn 1st Cl. Scav. Conc.

Zn 1st Cl. Scav. Tail.
Zn 2nd Cl. Conc.

Zn 3rd Cl. Conc.

Zn Lth Cl. Conmc.

Zn Comb. Tail.
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Test No. PP20 ~ Continued ‘
2. Flotation |
2.4.5, Metallurgical Results
Three-Product Formula
- Weight Assays, % | % Distribution -
Product - ;
: % Pb Zn Pb Zn
Pb Cleaner Conc. 2.50 66.2 '3F88 71.9 2.6
Zn Cleaner Conc. _ 6.39 1.16 L48.3 "3.2 82.5
Zn Comb. Tail. 91.11 0.63 0.L61 2k.9 1k.9
Kason Undersize 100.00 2.30 3L7h 100.0 .|" 100.0
2.4.6. Metallurgical Results |
Two-Product Formula ;
|
Pb Rougher Conc. 5.62 30.0 7.78 73.3 10.5
Pb Scavenger Tail. - 94.38 0.65 3.9k 26.7 89.5
Kason Undersize (Meas.) | 100.00 2.30 3.7k 100.0 100.0
(Ccale.) - 2.30 Cbise - -
Zn Rougher Conc. 11.12 1.21° 29,8 5.6 [ 8k
Zn Comb. Tail. | 86.38 0.63 0.61 22.5 '13.3
Zn Scav. Tail. (Meas.) | 97.50 0.65 3.94 28.1 | . 97.k
(Calc.) |- 0.70 3.94 29.5 102.7.
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Test No. PP21 :

1. Grinding o |

1.1. Purpose: To repeat the conditions of ﬁeét No. 20.

- 1.2. Method: Similar to test PP20. The cﬂrcuit was operated for a
. period of T.5 hours at a feeq rate of k405 kilograms per

hour. Samples were taken every 30 minutes in the- last
two hours of operation. ' '

1.3. Flowsheet: As for test PPl. ?

1.4k. Results:

1.4.1. Observations

‘The grinding circuit was verﬁ stable during the test rﬁn.
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Test No. PP21 - Continued

1. Grinding

1.4.1.1. Ball Mill Report

Feed:

Feed Rate:
Mill Speed:
Mill Load:

Operating Time:

7 Mill Feed:

Circulating Load:

Pulp Densities:

Average Power:

Minus 12.7 mm ore at 0.7 percent moisute content

405.4 dry kilograms per hobr

32 r.p.m., 80.5 percent of critical speed
b1, 6\kllograms
185.9!k110grams
lh5.l%kilograms

T76.2 mm balls
50.8 mm balls
25.4 mm balls

‘Total

802.6!kilograms
Total T.5 hours, test peribd 2.0 hours

Total 3040 kilograms, test}perlod 811 kllograms

Cyclone underflow 672.5 percent _
% Solids

Mill Discharge

Cyclone Overflow.-

Cyclone Underflow

Gross

No Load

' Net

Net Power Consumption:

Work Index:

Cyclone Overflow Kaof

12.8L4

T4 .0 micrometers

gpl
2228'2
1262 |
2746

T3
28

83.5

T.36 kilowa@ts

1.93 kilowatts

5.43 kllowatts_ ,
13.39 kllowatt—hours per tonne of 12.7 mm feed

1.4.1. . Classification Data
Grinding mill: Hendy
Cyclone: P50 Dorr 50.8 mm diameter .
: ' 15.9 mm vortex é
12.7 mm apex ° !
Rate % Passing Denéity Recircu-
Product- . Loo (200 } lating
kg/h mesh |mesh g.p.1l. % % Solids Load %
Cyclone Feed 3131.9 | 1k.6 (39.0 - 20k2 67 -
Cyclone Overflow hos5.4 [ 53.2 |79.9 1262 28 -
Cyclone Underflow 2726.5 9.8 |32.3 2746 83.5 672.5
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Test No. PP21 -~ Continued

1l. Grinding

1.4.2. Lead Regrind Mill Report

Regrind Mill:

-Regrind Feed:

Feed Rate:
Mill Speed:
Mill Load:

Average Power:

Net Power Cdnsumption:

- 355 -

Hardinge Conical Mill

Pb rougher concentrate + Pbulst cleaner,scavengér concentrate

19.5 calculated kilograms ﬁer hour of concentrate

50 mm balls
25 mm balls
Total

Gross

.No Load

Net

3.23 kilowatt-hours per to#ne of flotation feed

©1.h.2.1. Classification Data

Cyclone: Krebs

38.1 mm diameter

12.7 mm vortex
6.35 mm apex

‘30 r.p.m., 65 percent of c#itical speed

90.7 Kilograms
90.7 éilograms
lBl.h%kilograms'
2.26 kilowatts
0.95 ﬁilowatts
1.31 ﬁilowatts

|
_ Rate % Passing Density
Product - | koo 20
kg/h - | mesh |um g-p.1. | % Solids
Regrind Feed - 79.8 |[5k4 - S
Mill Discharge 239.5 41.3 (18 - L -
Cyclone 0'Flow 19.5. 78.2 |56 1130 - 15
Cyclone U'Flow 220.0 39.3 |16 1725 155

L3
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l. Grinding
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~Test No. PP2]1 - Continued

1.4.3. Zinc Regrind Mill Report

Regrind Mill:

" Regrind Feed:

Denver mill

. i
Zn rougher concentrate + Zn|lst -cleaner scavenger concentrate

Feed Rate: 61.8 calculated kilograms pér hour of concentrate
Mill Speed: 58 r.p.m.; T0 percent of critical speed
Mill Load: 25 mm balls 113.4 1i‘:g
Average Power:- Not calculated {
1.4.3.1. Classification Data
- Cyclone: Goodwin - 38.1 mm diameter |
19.1 mm vortex
6.35 mm apex .
Rate % Passing ' Den%ity
Product ' | koo a0
kg/h mesh | um g.p-1. | % Solids
Regrind Feed - 59.0 | 34 - ! -
Mill Discharge 1Lk2.6 52.1 | 30 - | -
Cyclone O'Flow 61.8 TO.1 | b5 1130 | 15
Cyclone U'Flow 80.8 - | 36.2 (16 s |
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Test No. PP21 - Contiﬁued
l; Grinding i
1.5. Scfeen.Analysis 1
Hendy Mill Feed i
Mesh Size % Retained ?\ | % Passing
(Tyler) - Individual Cumulative { Cumulative
+ 3/8 6.8 6.8 93.2
3 - 17.9 2h. 7 1 75.3
4 8.1 32.8 ; 67.2
6 6.8 3k4.6 : 60.4
8 5.5 45.0 | 55.0
10 5.0 50.0 : 50.0
1k L. 5h. T 45.3
20 5.0 59.7 | k0.3
28 6.2 65.9 ; 3h.1
35 5.7 T1.6 | 28.4
L8 5.9 TT7.5 | -22.5
65 4.3 81.8 | 18.2
100 3.4 85.2 ! 14.8
- 100 14.8 100.0 { -
Total | 100.0 - { -
Hendy Mill Discharge .
+ 1k 0.1 . 0.1 99.9
20 0.1 0.2 99.8
28 0.4 0.6 99.L
-35 0.9 - 1.5 98.5
48 2.7 3.2 96.8
65 6.0 9.2 90.8.
100 11.7 20.9 79.1
150 18.4 ©39.3 60.7
200 21.7 " 61.0 39.0
270 16.5 T7.5 22.5
Loo 7.4 85.4 14.6
- k0o 1.6 100.0 -
Total . . ' 100.0 - -
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Test No. PP21 - Continued

1. Grinding

1.5. Screen ;Cma.lysis

Hendy Cyclone Underflow

~ 358. -

‘Mesh Size % Retained ; % Passing -
(Tyler) ‘Individual Cumulative Cumulative
+ 10 - 0.1 0.1 99.9
1k 0.1 ‘0.2 99.8
20 0.3 0.5 99.5
28 0.5 1.0 99.0
35 1.0 2.0 98.0
48 2.8 4.8 95.2
65 5.9 10.7 89.3
100 12.9 23.6 76.4
150 18.7 ho.3 57.7
200 25.4 67.7 ? 32.3
270 12.0. 79.7 z 20.3
Loo 10.5 90.2 | 9.8
- koo 9.8 100.0 ; -
Total 100.0 - ‘ -
Hendy Cyclone Overflow
+ B8 0.1 0.1 99.9
10 0.1 0.2 99.8
1k 0.1 0.3 1 99.7
20 0.1 0.k4 ; 99.6
28 0.1 0.5 99.5
35 0.2 0.7 : 99.3"
48 0.5 1.2 | 98.8
65 1.2 2.4 : 97.6
100 3.0 5.4 : 9Lk.6
150 6.4 11.8 f 88.2
200 11.1 22.9 B T7.1
270 14.3 37.2 1 62.8
400 11.9 49.1 1 50.9
- koo . 50.9 100.0 ; -
Total 100.0 - | -
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' Test No. PP21 - Continued

1. Grinding

1.5. Screen Analysis

Kason Undersize

Mesh Size ' - % Retained : % Passing

~ (Tyler) Individual Cumulative i ~ Cumulative

+ L8 0.5 0.5 3, 99:5

65 0.9 1.4 ? 98.6

100 2.6 4.0 i 96.0
150 5.7 9.7 5 90.3
200 10.4 20.1 f 79.9
270 1h.h 34.5 5 65.5
400 12.3 46.8 | 53.2

- 400 53.2 100.0 | -

Total 100.0 - : -
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Pest No. PP21 - Continued |

l. Grinding

1.5. Screen Analysis

Pb Rougher Concentrate

Particle % Retained _ % Passing
Size Individual Cumulative | Cumulative

+ 65 mesh 0.6 0.6 99.4 -
100 0.7 1.3 98.7
150 1.2 2.5 97.5
200 4.4 6.9 1 93.1
270 6.6 13.5 86.5
Loo 6.7 20.2 79.8

27.8 um 13.0 33.2 66.8 -
21.5 9.7 L4o.9 57.1
15.0 11.7 54,6 ; 45,1
10.3 11.3 65.9 o 3h.1
8.0 7.0 72.9 | 27.1

- 8.0 27.1 100.0 ! -

Total 100.0 - -

Specific Gravity L4.61 ;

Pb Regrind Discharge ?

+ 100 mesh 0.2 0.2 é 99.8
150 ‘ 1.0 1.2 98.8
200 - 1o0.1 11.3 88.7
270 22.8° 34.1 | 65.9
400 ' 2h.6 58.7 h1.3

27.0 um: 12.7 71.4 28.6
20.9 ' 10.3 - B1.7 18.3
14.6 7.6 89.3 ' 10.7
10.0° 3.k 92.7 7.3
7.8 1.k ) 5.9
- 7.8 5.9 100.0 - -
Total = 100.0 - -

Specific Gravity 4.80
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Test No. PP21 -~ Continued
l. Grinding
1.5. Screen Analysis
Pb Regrind Cyclone Underflow
Particle % Retained % Passing
'~ Bize Individual Cumulative Cumulative
+ 65 mesh 0.1 0.1 99.9
100 . 0.3 0.h4 99.6
150 1.5 1.9 98.1
200 . 10,2 12.1 87.9
270 23.6 35.7 64.3
. koo 25.0 60.7 39.3
27.0 um 11.6 72.3 27.7
20.9 10.3 82.6 17k
1k4.6 7.3 89.9 10.1
.10.0 3.1 93.0 T.0
7.8 1.2 oLk.2 5.8
- 7.8 5.8 100.0 -
Total 100.0 - -
Specific Gravity 4.TT
Pb Regrind Cyclone Overflow
+ 100 mesh . 0.1 0.1 99.9
150 0.2 0.3 99.7
200 1.8 2.1 97.9
270 5.1 T.2 92.8
Loo 14 .6. 21.8 78.2
28.2 um 9~.2 31.0 69.0
21.9 9.7 Lo.7 59.3
15.3 11.0 51.7 48.3
10.5 12.h 64.1 35.9
8.1 8.4 72.5 27.5
- 8.1 27.5 100.0_‘ -
Total 100.0 - -

Specific Gravity L4.27
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Test No. PP21l - Continued é
1. Grinding §
1l.5. Screen AﬁalySis %
Zn Rougher Concentrate é
Particle % Retained é % Passing
Size Individual Cumulative ; Cumulative
+ 65 mesh 1.6 1.6 éB.h
100 2.5 b 95.9
150 4.5 8.6 91.4
200 - 8.6 1T7.2 g82.8
270 10.3 - 27.5 T2.5
koo - 13.5 k1.0 59.0
28.9 um - 8.1 k9.1 ; 50.9
22.4 11.4 . 60.5 ‘ 39.5
15.6 12.2 2.7 "27.3
10.8 8.3 81.0 19.0
8.3 4.0 85.0 - 15.0
- 8.3 15.0 100.0 -
Total 100.0 - -
Specific Gravity L4.27
Zn Regrind Discharge
+ 65 mesh 0.1 0.1 99.9
100 0.3 0.4 99.6
-150 1.8 2.2 97.8
200 9.4 11.6 88.4
270 ©15.7 - 27.3 T2.7
400 20.6 47.9 52.1
29.4 ym 7.1 55.0 45.0
22.8 - 10.8 65.8 3h.2
15.9 10.6 76.4 23.6
10.9 7.0 83.4 16.6
8.5 3.6 8T7.0. 13.0
- 8.5 um 13.0 100.0 ' -
Total 100-.0 - -

Specific Gravity L4.23
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Test No. PP2l - Continued
1. Grinding
1.5. Screen Analysis
Zn Regrind Cyclone Underflow
Particle % Retained % Passing
Size Individual ' Cumulative Cumulative
+ 65 mesh 0.5 0.5 99.5
100 2.k 2.9 97.1
150 : 6.8 9.7 90.3
200 14k.0 - 23.7 76.3
270 - 19.3 43.0 57.0
" L0o0 20.8 63.8 - 36.2
28.8 ym 6.2 "70.0 30.0
22.3 10.1 80.1 19.9
15.6 6.7 86.8 13.2
10.7 3.8 - 90.6 9.4
8.3 1.9 92.5 7.5
- 8.3 T.5 - 100.0 -
Total : 100.0 - -
Specific Gravify h.32
Zn Regrind Cyclone Overflow
+ 100 mesh 0.3 OL3 99.7
150 0.7 1.0. 99.0
200 4.3 5.3 ok. 7
270 8.4 13.7 86.3
Yoo} 16.2 29.9 T0.1
29.0 um 6.8 ° 36.7 63.3
22.5 13.0 49,7 50.3
15.7 15.6 65.3 34,7
10.8 10.8 76.1 23.9
8.3 5.4 81.5 18.5
- 8.3 18.5 100.0 -
. Total 100.0 - -

S R G R IO

Specific Gravity 4.13 °
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Test No. PP21 - Continued

2. Flotation

2.1. Purpose:

2.2. Method:

2.3. Flowsheet:

To repeat the conditions of test PP20.

As for test PP20 except taht the lime additions to the zinc
rougher and cleaning were decieased slightly. The circuit
was operated for a period of'T.5 hours and sampled every
30 minutes in the last two hours of operation.

‘ :

2.2.1. Flotation Eguipment

As for test PP6.

2.2.2. Flotation Reagents

See following page.

As for test PP8.7
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Test No. PP21 - Continued

2. Flotation

2.2.2. Flotation Reagents

- 365 -

Rate : S
Type Circuit Point of Additions
-g/tonne s : _i
Na2C03 113353.3 Lead Hendy Mill Feed
NaCN 331.2 Lead Hendy Mill Feed
A-343 14.80 Lead Hendy Mill Feed
A-343 4} .03 ‘Lead Pb Conditioner
MIBC _ 8k.00 Lead Pb Rougher Feed
A-343 56.31 Lead Pb Scavenger Feed
MIBC , 31.26 Lead Pb Scavengef Feed
" NazCO3 98k.2 Lead Pb Regrind Mill
NaCN . '91.02 Lead Pb Regrind Mill
A-343 11.47 Lead Pb Regrind Mill
NaCN : 22.57 Lead Pb 1st Cl. Scav. Feed
A-343 1k.80 Lead Pb 1lst Cl. Scav. Feed
MIBC 3.91 Lead Pb 1st Cl. Scav. Feed
NazC0s 279.7 Lead Pb 2nd Cleaner Feed
~Ca(OH)2 4373.4 Zinc Zn Conditioner Feed
CuS0y4 888.0 Zinc Zn Conditioner Feed
A-343 88.8 Zinc Zn Rougher Feed
R-208 b1.hh Zinc Zn Rougher Feed
MIBC 150.4 Zinc Zn Rougher Feed
D-1012 19.54 Zinc Zn Rougher Feed
A-343 22.20 ~ Zinc Zn Scavenger Feed
R-208 © 82.88 Zine Zn Scavenger Feed
MIBC - 31.26 Zinc Zn Scavenger Feed
Ca(OH)z 2641.8 Zinc Zn Regrind Mill
CuS0y 223.5 |. Zinc Zn Regrind Mill
Z-200 : 15.54 Zinc Zn 1lst Cleaner Feed
A-343 : 37.00 Zinc Zn 1lst Cl. Scav. Feed
MIBC 39.07 Zinc Zn 1st Cl. Scav. Feed
D-1902 45,14 Zinc | Zn 3rd Cleaner Feed
D-1902 - 29.60 Zinc Zn 4th Cleaner Feed
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Test No. PP2l - Continued

2.

Flotation

2.4, Results:

- 2.4.,1. Observations

The flotation circuit was stable during thh_test run.

Coarse pyrite was floated in the zinc cire

could be expected.

2.4.2. pH and Pulp Density

- 366 -

_ Pulp
Product - pH Density
gpl
Pb Rougher Feed 10.1 1175
Pb Scavenger Tail. 10.1 1095 .
Pb 1st Cl. Feed 10.3 1130
Pb 1st Cl. Scav. - 10,1 -
Pb 2nd Cl. Feed 10.1 -
Pb 3rd Cl. Feed 10.4° -
Zn Rougher Feed 10.5 1135
Zn Scavenger Tail. 10.4 1095
Zn 1lst Cl. Feed 12.0 1130
Zn 1st Cl. Scav. Tail. 11.6 1020
Zn Combined Tail. C- 1070
Zn 2nd Cl. Feed 9.9 -
Zn 3rd Cl. Feed 9.1 -
Zn 4th Cl. Feed 8.8 -
2.4.3. Pulp Temperature .
Product Temggrature
Pb Rougher 19.5
Zn ‘Rougher 19.5

nit.and low concentrate grade
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Test No. PPEl'— Continued

2.

Flotation

2.4.}. Chemical Analyses

- 367 -

Product

Assays, %, g/tonne

Hendy Cyclone 0O/F

Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn

Rougher Conc.
Rougher Tail.
Scavenger Conc.
Scavenger Tail.

1st Cl. Conc.

1st Cl. Tail. .
1st Cl. Scav. Conc.
1st Cl. Scav. Tail.
2nd Cl. Conc.

3rd Cl. Conc.
Rougher Feed
Rougher Conc.
Scavenger Conc.

Bcavenger Tail.

1st Cl. Conc.

1st Cl. Tail.

1st Cl. Scav. Conc.
1st Cl. Scav. Tail.
2nd Cl. Conc.

3rd C1. Conc.

4th Cl. Conec.

Comb. Tail.

HHWw w

: ' o\l
OHFHHFRHFERPORHFOINOAWRNOOHM

Pb Zn Fe
8 .19 -

67 -

.31 .18 -
9 36 -
.63 .87 -
1 -

10. -

VEMDNEFEoOoOWMDUHFDYIWUVWwI"I00VWwWow

VWOoONNFNONHFVOVOH &FEF

Yo

[e) @)Y Foouw
I
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Test No. PP21 - Continued. -
2. Flotation j
2.}.5. Metallurgical Results |
Three-Product Formula
Weight Assays , % % Distribution
Product o : )
% Pb | Zn Pb Zn
1. Pb Cleaner Conc. 2.63 67.3 ' 3.68 T4.3 2.6
2. Zn Cleaner Conc. 6.56 1.18 48.8 3.2 84.5
3. Zn Comb. Tail. 90.81 0.59 1 0.5k 22.5 12.9
- Kason Undersize 100.00 2.38 13.79 100.0 100.0
2.4.6. Metallurgical Results
Two-Product Formula
Pb Rougher Conc. 4.81 37.0 '}6.67 4.8 8.0
Pb Scav. Tail. 95.19 0.63 1 3.87 25.2 92.0
Kason Undersize (Meas.) 100.00 2.38 '3.79 100.0 100.0
- (Calc.) - 2.38" 4.00 ) '
Zn Rougher Conc. 15.25 1.24 21.8 7.2 - 85.9
‘Zn Comb. Tail. 82.12 0.59 10.54 18.5 11.5
Pb Scav. Tail. (Meas.) 97.37 0.63 13.87 25.7 97.4
(Calec.) - 0.69 :3.87 28.3 97.4
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Test No. PP22

1l. Grinding .

- 1.1, Purpose:

1.2. Method:

1.3. Flowsheet:

1.4. Results:

- 369 -

To repeat the conditions of tést PP20 and PP21.

As for test PP20 and PP21. The grinding circuit was operated
for a period of 7.5 hours at a feed rate of 406 kilograms per
hour. Samples were taken every 30 minutes in the last two
hours of operation.

As for test PPl.

1.4.,1. Observations

The feed rate to the Hendy mill was not stable during the test
run. This resulted in a coarser cyclone overflow product.
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Test No. PP22 - Continued

1. Grinding

1.4.1.1. Ball Mill Report

Feéd:

Feed Rate:

Mill Speed:
Mill Load:

- Operating Time:
Mill Feed:

.Circulating Load:

- 370 -

‘Minus 12.7 mm ore at O.7-ﬁercent moisture

406.4 dry kilograsms per hour
32 r.p.m., 80.5 percent of critical speed

. 76.2 mm balls h?l.s kilograms
50.8 mm balls 185.9 kilograms
25.4 mm balls : lh5.ﬂ kilograms
Total 802.6 kilograms -

w ,
Total 7.5 hours, test period 2.0 hours

.content

Total 3049 kilograms, tesﬁ period 813 kilograms

Cyclone underflow 670.8 pércent

Pulp Densities: o spl | % Solids

Mill Discharge 2208 | T2

Cyclone Overflow 1262% 27.5

Cyclone Underflow 2766 | 83.5

. - 1

Average Power: Gross i 6.89 kilowatts

No Load ' '1.93 kilowatts

Net 4.96 kilowatts
Net Power Consumption: 12.20 kilowatt-hours per tbnne of 12.7 mm feed
Work Index: 11.93 _
Cyclone Overflow Kag: 79.2 micrometers
1.4.1.2. Classification Data
Grinding Mill: Hendy
Cyclone: ~ P-50 Dorr 50.8 mm diameter

15.9 mm vortex
12.7 mm apex
. Rate %IPassing' Density Recircu-
Product Loo | 200 1 lating
kg/h mesh | mesh’ g.p.1l. | % Solids Load %

Cyclone Feed 3132 15.1 | ko.1 2062 68 -
Cyclone Overflow Lo6 "Wk | TT. L 1262 | 27.5 -
Cyclone Underflow 2726 11.1 ¢ 3k.9 2766 83.5 670.8
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Test No. PP22 - Continued

l. Grinding

1.4.2. ILead Regrind Mill Report

Regrind_Mill:
Regrind Feed:
Feed Rate:
Mill Speed:
Mill Load:

Average Power:

Net Power Consumption:

20.81 calculated kllograms per hour

Gross_
No Load
- Net

1.4.2.1, Classification Data

Cyclone:  Krebs

25.4 mm diameter
-12.7 mm vortex
3.2 mm apex

- 371 - |

Hardinge Conlcal Mill

Pb rougher concentrate + Pb 1st cleaner scavenger concentrate

.30 r.p.m., 65 percent of crltlcal speed
50 mm balls
25 mm balls
Total

90.7 kllograms
90.7 kllograms
181.k4 kilograms
2,26 kilowatts
0.95 ﬁilowatts
1.31 ﬁilowatts

3.22 kilowatt-hours per tdnne of flotation feed

Rate % Passing Density
Product Loo 20 k
kg/h mesh |um g.p.1. | %l Solids
Regrind Feed - 67.8 |50 - -
Mill Discharge 255.4 53.7 | 26 -
Cyclone O'Flow - 20.8., [97.3 (85 1090 '10 8
Cyclone U'Flow 234.6 [51.9 |24 2365 (3

of concentrate
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Test No. PP22 - Continued

l. Grinding

1.4.3. Zinc Regrind Mill Report -

Regrind Mill:

Regrind Feed:

Feed Rate:
Mill Speed:
Mill Toad:

Average Power:

Denver Mill :

Zn rougher concentrate + Z# 1st cleaner scavenger
73.5‘calculated kilograms ﬁer hour of concentrate
58 r.p.m., TO peicent of c$itical speed

25 mm balls 113.4 kg | o

Not calculated - |

1.4.3.1. Classification Data

Cyclone: P25 Dorr

25 mm diameter
6.35 mm vortex
3.25 mm apex

o

Rate % Passing Density
Product Loo |20 :
kg/h mesh | ym g.p.1. | % Solids-
Regrind Feed - 58.1 | 34 - [
Mill Discharge 3k0.2 49.6 | 16 - -
Cyclone O'Flow 73.5 | 82.7 |54 1130 - 15.2
Cyclone U'Flow 266.7 Lok | 10 2065 - 67.5

concentrate
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Test No. PP22 - Continued
1. Gr_inding
1.5. Screen Analysis
Hendy Mill Feed ;
Mesh Size % Retained - % Passing -
(Tyler) Individual Cumulative | Cumulative
+ 3/8 - .9 .9 85.1
3 : 16.4 31.3 : 68.7
L 8.4 39.7 = 60.3
6 7.5 h7.2 | 52.8
8 6.0 53.2 N 46.8
10 4.9 58.1 : 41.9
1k k.5 62.6 | - 37.L
20 L.L 67.0 j 33.0
28 5.1 T2.1 | - 27.9
35 4.6 6.7 | 23.3
48 4.8 81.5 | ~18.5
65 3.5 85.0 : 15.0
100 2.7 87.7 g 12.3
- 100 12.3 100.0 | -
Total 100.0 - ; -
Hendy Mill Discharge'
+ 1k 0.1 0.1 E 99.9
20 0.1 0.2 | 99.8 -
28 0.k 0.6 ; 99.4
35 0.8 1.4 ? 98.6
65 , 5.7 9.5 ? 90.5
100 11.2 20.7 j 79.3
150 17.8 38.5 ! 61.5
200 21.4 59.9 : '40.1
270 16.8 6.7 | 23.3
koo 8.2 8k.9 ! 15.1
- koo 15.1 100.0 ; -
Total 100.0 - ' -
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Test No. PP22 - Continued
1. Grinding
1.5. Screen Ana.lysis-
Hendy Cyclone Underflow
Mesh Size % Retained % Pa‘ssing
(Tyler) ' Tndividual Cumulative Cumulative
+ 10 0.1 0.1 99.9
1k 0.1 0.2 99.8
20 0.2 - 0.4 99.6
28 0.4 0.8 99.2
35 0.9 1.7 98.3
L8 2.5 L, 2 95.8
65 5.6 9.8 90.2
100 ' 12.1 21.9 . 78.1
150 18,4 40.3 59.7
200 24 .8 65.1 34.9
270 12.4 77.5 22.5
koo ) 11.Lk 88.9 11.1
-~ Loo . 11.1 100.0 -
Total . 100.0 - -
Hendy Cyclone Overflow
+ 10 0.1 0.1 99.9
1L 0.1 - 0.2 99.8
20 0.1 0.3 99.7
28 0.1 0.4 99.6
'35 0.1 0.5 99.5
48 0.4 0.9 99.1
65 1.1 2.0 98.0
100 3.0 5.0 95.0
150 6.3 11.3 88.7
200 11.3 22.6 7.4
270 ) 15.0 - 37.6 62.4
Iolo) - 13.0 50.6 49.4
- koo ] 49} 100.0 -
Total . lOC.O - -




1]

—1

1]

3

C3 (3 CJ3 .2

(C-3

- 3

-] CJ (-1 £33 0

- 375 -

TestrNo. PP22 - Continﬁed

l. Grinding

15 Screen Analysis

Kason Undersize

Mesh Size ‘ % Retained A I % Passing
(Tyler) Individual Cumulative Cumulative

+ L8 0.8 - 0.8 % 99.2
. 65 1.8 2.6 , 97.4
100 L7 7.3 92.7
150 8.3 15.6 8L4.L
200 15.7 31.3 68.7
270 10.6 41.9 58.1 -
koo 1h.7 56.6 L3.h

- koo 43.4 100.0 -

Total 100.0 - -

Zn Scavenggr Tailing

+ L8 0.6 0.6 99.4

65 0.9 1.5 98.

100 2.8 4.3 95.7
150 5.6 9.9 90.1
200 . 12.5 . 22.4 7.6
270 9.7 32.1 67.9
400 15.1 h7.2 52.8

- koo 52.8 100.0 -

Total . 100.0 - _
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Test No. PP22 - Continued
l. Grioding
1.5, Scfeen Analysis
Pb Rougher Concentrate
Particle % Retained % Passing
"~ Size Individual Cumulative Cumulative
+ 65 mesh 0.7 0.7 99.3
100 1.6 2.3 97.7
150 3.8 6.1 93.9
200 7.6 13.7 86.3
270 7.6 21.3 8.7
koo 10.9 . 32.2 67.8
26.7 um 9.1 41.3 58.7
. 20.7 ‘8.4 Lho.T 50.3
1k, k 9.8 59.5 40.5
9.9 8.7 .68.2 31.8
707 5-7 73-9 26-1
- T.7 26.1 100.0 -
Total 100.0 - -
Specific Gravity L.87
Pb Regrind.Discharge
+ 65 mesh 0.6 0.6 99.k4
100 1.0 1.6 98.4
150 1.8 3.k 96.6
200 6.6 10.0 90.0
270 16.1 26.1 73.9
400 20.2 - 46.3 53.7
26.7 um 1h.h 60.7 39.3
20.7 13.3 Th4.0 26.0
1.k 11.5 85.5 1k.5
9.9 5.8 91.3 8.7
7.8 1.3 92.6 7.4
- 7.8 T.h 100.0 N -
Total -

100.0

Specific Gravity L4.92
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Test No. PP22 - C'ontinued
1. Grinding
1.5. Screen Analysis |
Pb Regrind Cyclone Undérflow
Particle % Retained % Passing
Size Individual Cumulative Cumulative -
+ 65 mesh 0.8 0.8 99.2
100 1.2 2.0 98.0
150 2.2 h,2 95.8
200 7.4 11.6 88.4
270 16.4 28.0 T2.0
- koo 20.1 48,1 51.9
27.1 um 1.2 62.3 37.T
21.0 13.0 75.3 - oh.7
1.7 11.k 86.7 13.3
10.1 5.0 91.7 8.3
7.8 0.6 - 92.3 CTeT
- 7.8 T-T 100.0 -
Total 100.0 - -
Specific Gravity L.Th
'Pb Regrind Cyeclone Overflow
+ 200 mesh 0.2 0.2 99.8
270 0.k 0.6 99 .4
Loo 2.1 2.7 97.3
26.7 um 6.1 8.8 91.2 -
20.7 5.6 1h .k 85.6
1.5 8.0° 22.h 7.6
9.9 15.0 37.4 62.6
T-7 13.8. 51.2 48.8
- 7.7 48.8 100.0 -
Total 100.0 - -

Specific Gravity 4.TT
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Test No. PP22 - Continued
‘1. Grinding
1.5. Screen Analysis‘
Zn Roughef Concentrate
Particle % Retained : % Passing
Size Individual Cumulative Cumulative
+ 65 mesh 1.0 1.0 99.0
100 2.0 3.0 97.0
150 4.0 7.0 93.0
200 - 9.1 16.1 - 83.9
270 10.2 26.3 T3.7
koo 15.6 41.9 - 58.1
27.9 ¥m 8.6 50.5 49.5
21.6 12.3 62.8 37.2
15.1 12.5 75.3 oL, 7
10.4 7.9 83.2 16.8
8.0 3.6 86.8 13.2
- 8.0 13.2 100.0 -
Total 100.0 - -
Specific Gravity 4.55
Zn Regrind Discharge
+ 65 mesh’ 3.5 3.5 96.5
100 1.2 L7 95.3
150 2.2 6.9 93.1
200 6.0 12.9 87.1
270 13.7 - 26.6 73.L4
400 23.8° 50.4 - 49.6
29.6 um 13.2 63.6 36.k4
23.0 15.4 79.0 21.0
16.0 9.0 88.0 12.0
11.0 3.8 91.8 . 8.2
8,5 1.k 93.2 6.8
- 8.5 6.8 100.0 -
Total 100.0. - ~

Specific Gravity 4.2k
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Test No. PP22 - Continued
1l. Grinding
1.5. Screen Analysis
Zn Regrind Cyclone Underflow
. Particle % Retained % Passing
Size Individual - Cumulative Cumulative
+ 65 mesh ).8 4.8 95.2
100 2.4 7.2 92.8
150 3.4 10.6 89.4
200 7.8 18.4 81.6
270 14.6 33.0 67.0
400 2h.6 57.6 Lol
30.2 um 11.7 69.3 30.7
23.4 14.6 83.9 16.1
16.4 7.9 91.8 8.2
11.2 2.4 9.2 5.8
8.7 0.8 95.0 - . 2.0
- 8.7 5.0 100.0 - -
Total 100.0 - -
- Specific Gravity L4.T0
Zn Regrind Cyclone Overflow
+ 65 mesh 0.1 0.1 199.9
100 0.1 0.2 99.8
- 150 0.1 0.3 99.7
200 1.7 2.0 98.0
270 3.3 5.3 oL.7
400 12.0 17.3. 82.7
27.5 um 7.0 2.3 5.7
21.3 16.2 ho.5 59.5
~1k4.9 20.4 60.9 39.1
10.2 13.5 4.4 25.6
T.9. 6.5 80.9 19.1
- .T:9 19.1 100.0 -
Total 100:0 -

Specific Gravity 4.57
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Test No. PP22 — Continued

2. Flotation

2.1. Purpose:

2.2. Method:

2.3. Flowsheet:

To repeat conditions of test‘PPQO and PP21l, but u31ng finer
z1nc and lead rougher concentrate regrinds.

Similar to tests PPEO and PP21, except Tthat the cyclones in
the lead and zinc regrind circuits were changed. The circuit
was operated for a period of {T.5 hours and sampled every 30 -

minutes in the last two hours of operation.

2.2.1. Flotation FEquipment

As for test PP6.

2.2.2. Flotation Reagents
See following page.

As for test No. PP8.
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Test No. PP22--,Continued

2. Flotatidn

2.2.2. Flotation Reagents

- 381 -

Rate : ; .
Type Circuit Point of Additions
g/tonne ;

NaxC0s 13287.6 Lead Hendy Mill Feed
NaCN 33k.0 Lead Hendy Mill Feed
A-343 14.99 Lead Hendy Mill Feed
A-343 43.92 Lead Pb Conditioner
MIBC 81.85 Lead Pb Rougher Feed
A-343 56.03 Lead Pb Scavenger Feed
MIBC 29.72 Lead Pb Scavenger Feed
NaxC0s3 972.6 Lead Pb Regrind Mill
NaCN 89.69 Lead Pb Regrind Mill
A-343 11.52 Lead Pb_Regqind Mill
NaCN 20.67 Lead Pb 1st Cl. Scav. Feed
"A-343 15.21 ' Lead Pb 1st Cl. Scav. Feed
NaxC03 292.3 Lead Pb 2nd Cleaner Feed
Ca(OH) 2 3787.0 Zinc. Zn Coniitioner Feed
CuS0y 885.8 " Zine Zn Conditioner Feed
A-343 88.6 . Zinc Zn Rougher Feed
R-208 41.34 Zinc Zn Rougher Feed:
MIBC 150.1 Zine Zn Rougher Feed
D-1012 19.kg Zinc Zn Rougher Feed
A-343 21.56 Zinc Zn Scavenger Feed
R-208 82.68 Zinc Zn Scavenger Feed
D-1012 38.98 Zinc Zn Scavenger Feed
Ca(0OH)2 1823.4 Zinc Zn Regrind Mill
CusOy 218.5 Zine Zn Regrind Mill
Z-200 15.50 - Zine Zn 1st Cleaner Feed
A-343 37.21 Zinc Zn lst Cl. Scav. Feed
MIBC 38.98 Zinc Zn 1st Cl. Scav. Feed
D-1902 29.86 Zinc Zn 3rd Cleaner Feed
D-1902 '31.89 Zinc Zn

4th Cleaner Feed
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Test No. PP22 — Continued

2.

Flotation

2.4, Results:

2.4.1. Observations

- 382 -

The circuit was stable during the test ruﬁ. The cleaning of the Zn
concentrate improved with the finer regrind

2.4.2. pH and Pulp Density.

of the zinc rougher concentrate.

(G R

Pulp
Product pH Density
gpl
. Pb Rougher Feed 10.0 1190
Pb Scavenger Tail. 9.9 1180
Pb 1st Cl. Feed 10.1 1090
Pb 1st Cl. Scav. 9.9 -
Pb 2nd Cl. Feed 9.9 -
Pb 3rd Cl. Feed 10.2 -
Zn Rougher Feed 10.4 1155
Zn Scavenger Tail. 10.3 11k5
Zn 1st Cl. Feed 12.1 1130
Zn 1st Cl. Scav. Tail. | 12.0 1045
.Zn Combined Tails. S - 1100
Zn 2nd Cl. Feed 11.4 -
Zn 3rd Cl. Feed 9.7 -
Zn bth Cl. Feed 9.0 -
2.4.3. Pulp Temperature
Product Tempggature
Pb Rougher 20
Zn Rougher 20
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Test- No. PP22 -~ Continued

2.

Flotation

2.4.4, Chemical Analyses

- 383 -

Assays, %3'g/tonne§

- Zn

Pb Zn Fe|
Hendy Cyclone O/F 2.24 3.48 -
Pb Rougher Conc. 33.0 6.95 -
Pb Rougher Tail.* 1.15 4,02 -
Pb Scavenger Conc. 5.69 7.90. -
Pb Scavenger Tail. 0.58 3.67 -1
Pb 1st Cl. Conc. 26.3. T.70 -
Pb 1st Cl. Tail. 6.82 11.4 -
Pb 1st Cl. Scav. Conc. 8.711 | 12.2 -
Pb 1st Cl. Scav. Tail. 5.23 | 10.k -
Pb 2nd Cl. Conc. 46.6 5.93 -
Pb 3rd Cl. Conc. 66.7 2.79 5.1k
Zn Rougher Feed 0.67 3.58 -
Zn Rougher Conc. 0.84 18.2 —
Zn Scavenger Conc. 0.87 2.64 -
Zn Scavenger Tail. 0.57 0.35 -
1st. Cl. Conc. 1.18 |Lo.1 -
Zn 1lst Cl. Tail. - 0.77 .2.96° -
Zn 1lst Cl. Scav. Conc. 1.95 9.4ke -
Zn 1lst Cl. Scav. Tail. .0.53 0.43 -
Zn 2nd Cl. Conc. 1.16 - { L6.k -
Zn 3rd Cl. Conc. 1.10 L6.7 -
Zn 4th Cl. Conec. 1.07 k9.0 -
Zn Comb. Tails. 0.58 | 0.36 -
Pb Ro. Tail. 1% 1.09 3.77 -
Pb Ro. Tail. 2 0.90 3.56 -
Pb Ro. Tail. 3 0.80 3.49
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Test No. PP22 - Coﬁtinued
2. Flotation
2.4.5. Metallurgical Results |
Three—Prodhct Formla :
: Weight Assays, % % Distribution
Product —
% Pb 'Zn Pb Zn
Pb Cleaner Conc. - 2.46 66.7 i2.79 73.3 - 2.0
Zn Cleaner Conc. 6.29 1.07 49.0 2.9 88.6
Zn Comb. Tail. 91.25 0.58 0.36 23.8 9.4
Kason Undersize 100.00 2.24 . 13.148 100.0 100.0"
2.4.6. Metallurgical Results
Two-Product Formula :
Pb Rougher Conc. 5.12 33.0 6.95 5.4 9.3
Pb Scav. Tail. . - 94.88 0.58 3.67 2L.6 90.7
Kason Undersize (Meas.) | 100.00: 2.24 3.48 100.0 100.0
~(cale.)’ - 2.2k 3.8k - - .
Zn Rougher Conc. 18.09 0.84 18.2 6.6 90.2
Zn Comb. Tail. 79.45 0.58 10.36 20.1 7.8
Pb Scav. Tail. (Meas.) 97.54 0.58 3.67 26.7 . 98.0
(Cale.) - 0.63 3.67 27.4 102.8
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Test No. PP23

1. Grinding

‘1.1. Purpose:

1.2. Method:

1.3. Flowsheet:

1.4. Results:

As for test No. PP1.

- 385 -

To repeat the conditions df’ﬁest PP20 to 22.

As for tests PP20 to PP22. The grinding circuit was operated
for a period of 7.5 hours at?a feed rate of 404.5 kilograms
per hour. Samples were taken every 30 minutes in the last two
hours of operation. ‘ :

1.4.1. Observations
Thé operation of' the gfindiné circuit was stable during the
test run. o ‘
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Test No. PP23 - Continued

1. Grinding

1.4.1.1. Ball Mill Report

- 3686 ~

Feed:

.Feed Rate:'

Mill Speed:
Mill Load:

Operating Time:
Mill Feed:
Circulating Load:

Pulp Densities:'

Average Power:

Net Power Consumption:

Work Index:

Cyclone Overflow Keo:

Minus 12.7 pm ore at 0.6 bercent moisture content

L4ok.5 dry kilograms per hbur..

32 r.p.m., 80.5 percent Q% critical speed

76.2 mm balls
50.8 mm balls

-25.4 mm balls

Total

h?i.6 kilograms
185.9 kilograms
145.1 kilograms
80?.6 kilograms

Total 7.5 hours, test period 2.0 hours
Total 2852 kilograms, tesﬁ period 809 kilograms
Cyclone underflow 674 percent

Mill Discharge
Cyclone Overflow
Cycloné Underflow
Groés

No Load

Net

&pl % Solids
2220 T2
1248 26
2770 83.5

T.01 kilowatts
1.93 kilowatts
S.QB kilowatts

12.56 kilowatt—hours'per ﬁonne of 12.7 mm feed

12.15

T76.6 micrometers

1.4.1.2. Classification Data

Grinding Mill: Hendy :
Cyclone: P50 Dorr 50.8 mm diameter
15.9 mm vortex
12.7 mm apex
Rate % Passing Density ~~---|. Recircu-
- Product . Loo 200 — : “lating
’ kg/h mesh | mesh g.p.1l. | % Solids Load % —|.__
Cyclone Feed 3130.8 |15.2|36.9 2072 68 -
Cyclone Overflow hok.5 |[52.5|78.4 1248 26 -
Cyclone Underflow 2726.3 9.1 | 31.7 2766 83.5 67k4.0




—3

(3

C 2

- 387 -

- Test No. PP23 - Continued

1. Grinding

1.4.2. Lead Regrind Mill Report

Regrind Mill:
Regrind Feed:

Feed'Bate:

Mill Speed:

Mill Load: 50 mm balls
25 mm ballé
Total

Average Power: Gross
No Load
Net

Net Power Consumption:

Hardinge Conical mill

-Pb rougher concentrate +:Pb 1st cleaner scavenger concentrate'_

25.4 calculated kilpgrams}per hour of concentrate

30 r.p.m., 65 percent of critical speed

2.65 kilowatt-hours per tbnne of flotation feed

1.4,2.1. Classification Data

Cyzlanpe: Krebs

25.4 mm diameter-
12.7T mm vortex

3.2 mm apex

90.7 Filograms
90.7 kilograms B
lBl.hjkilograms
2.02 kilowatts
0.95 kilowatts .
1.07‘£ilowatts

_ Rate % Passing Density
Product koo |20 ;

: kg/h mesh |um g.p.1l. | % Solids
Regrind Feed - .73.3 |52.5 - -
Mill Discharge 369.2 47.8 |19.5 - P-
Cyclone O'Flow .25.4 "] 98.3 |193.5 1090 112
Cyclone U'Flow 343. 45.7 |16.0 2600 80
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Test No. PP23 - Continued

l. Grinding

- 388 -

1.4.3. Zinc Regrind Mill Report

Regrind Mills:
Regrind Feed:
Feed Rate:
Mill Speed:
Mill Load:

Average Power:

Denver Mill + Odtagonal Mill
Zn rougher concentrate + 2n 1st cleaner scavenger concentrate
72.3 calculated kilograms Eper‘hour of concentrate

58 r.p.m., T0 percent of cjri'bical speed

Denver - -Octagonal
25 mm balls 113.4 kg | 25 mm balls 90.7 kg

Not calculated

1.4.3.1. Classification Data

Cyclone: P-25 Dorr

25 mm diameter
6.35 mm vortex
3.25 mm apex

Rate % Passing ~ Density
Product koo |20 - ‘
kg/h mesh | um g.p.1. | % Solids
Regrind Feed - 60.6 | 36 - | -
Mill Discharge 45 .8 60.1 | 28 - -
Cyclone O'Flow 72.3 91.7 | 67 11k5 17
Cyclone U'Flow 382.5 52.2 | 19 1875 161
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Test No. PP23 - antinued
;. Grinding
1.5. Screen Analysis
Hendy Mill Feed 7
" Mesh Size % Retained % Passing
. (Tyler) Individual Cumulative Cumulative
+ 3/8 16.1 16.1 83.9
3 15.3 31.k4 68.6 .
L T.9 39.3 60.7
6 L7 4.0 56.0
8 . 5.9 49.9 50.1
10 ¢ 54.6 Ls5.h
14 4.5 59.1 40.9
20 L7 63.8 36.2
28 5.9 69.7 30.3
35 - 5.2 4.9 25.1
L8 5.4 80.3 19.7
65 4.3 8L4.6 15.4
100 2.9 . 8T7.5 12.5
-~ 100 12.5 100.0 -
Total 100.0 - -
Hendy Mill Discharge_.
+ 14 0.1 0.1 99.9
20 0.1 0.2 99.8
28 - 0.4 - 0.6 99.
35 - 0.9 1.5 98.5
48 2.6 4.1 : 95.9
65 : 5.4 9.5 | 90.5
100 : 12.1 21.6 | T8. 14
150 , - 17.5 39.1 1 60.9
200 2k.0 63.1 ! 36.9
270 11.3 Th. 4 | 25.6
koo 10.k4 _ 84.8 | 15.2
- Loo 15.2 “1:00.0 | -
Total 1100.0 - -
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Test No. PP23 - Continued
l; Grinding
1.5. Screen Aunalysis
P-50 Cyclone Underflow .
Mesh Size % Retained % Passing.
(Tyler) Individual Cumulative Cumulative
+ 8 0.1 0.1 99.9
10 0.1 0.2 99.8
1k 0.2 0.k 99.6
20 0.3 0.7 99.3
28 0.5 1.2 98.8
35 1.0 2.2 97.8
48 2.7 k.9 95.1
65 5.8 10.7 89.3
100 13.0 23.7 76.3
150 18.6 4o.3 57.7
200 26.0 68.3 31.7
270 12.1 80.L4 19.6
koo 10.5 90.9 9.1
- koo 9.1 100.0 -
Total 100.0 - -

P-50 Cyclome Overflow

+ L8 0.6 0.6 99.4
: 65 0.8 1.4 98.6
- 100 2.2 3.6 96.

150 4.9 8.5 91.5
200 . 9.1 17.6 82.4
270 13.2 30.8 69.2
Loo 11.5 k2.3 5T.7
- koo 57.7 100.0 -
Total 100.0 - -
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Test No. PP23 — Continued

l. Grinding

1l.5. Screen Analysis

Kason Undersize

Mesh Size % Retained g % % Passing
(Tyler) Individual Cumulative ; . Cumulative
+ L8 0.4 0.k 99.6
65 1.0 1.4 | 98.6
100 2.9 4.3 95.7
150 6.3 10.6 89.4
200 11.0 21.6 78.L4
270 1kh.1 35.7 64.3
400 11.8 47.5 52.5
- Loo 52.5 100.0 -
Total 100.0 - -
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Test No. PP23 - Continued i

1. Grinding | - %

1.5. Screen Analysis é

Pb Rougher Concentrate é

Particie % Retained % % Passing

Size Individual Cumulative .1 Cumulative

+ 65 mesh 0.8 0.8 | 99.2
100 1.0 1.8 98.2
150 2.2 h.0 96.0
200 5.3 9.3 90.7 -
270 6.4 15.7 84.3
Loo 11.0 26.7 73.3

- 28.6 um 7.8 3k.5 65.5

22.2 8.7 43.2 56.8
15.5 11.0 54.2 45,8
10.6 10.6 64.8 35.2
8.2 6.6 1.k 28.6

- 8.2 28.6 100.0 -

Total 100.0 i - -

Specific Gravity 4.49 .

Pb Regripd Discharge %

+ 65 mesh 0.2 0.2 } 99.8
100 0.h4 0.6 g 99.4
150 1.7 2.3 i 97.7
200 7.9 10.2 i 89.8
200 7.9. 10.2 | 89.8
270 16.8 27.0 | 73.0
hoo - . 25.2 52.2 i 4T7.8

27.0 um 1h.1 66.3 | 33.7

-20.9 13.6 79.9- - } 20.1

1k.6 10.0 89.9 il 10.1

10.0 4.0 93.9 e 6.1

7.7 1.1 95.0 | ~5.0
=TT 5.0 100.0- i -~

Total =~ . 100.0 . - i -

Specific Gravity 4.89
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Test No. PP23 - CohtinUed
1. Grinding
1.5. Screen Analysis
Pb Regrind Cyclone Underflow
Particle % Retained % Passing
Size 7 Individual Cumulative Cumulative
+ 65 mesh - 0.2 0.2 99.8
100 0.h 0.6 99.k4
150 1.8 2.4 97.6
200 8.3 - 10.7 89.3
270 16.8 27.5 72.5
koo 26.8 54.3 45.7
26.8 um 1.9 69.2 30.8
20.8 1.2 . 83.h 16.6
14.5 8.7 92.1 7.9
10.0 3.0 95.1 4.9
T 0.8 95.9 b
- 7.7 b1 100.0 -
Total _ 100.0 - -
Specific Gravity 4.95
Pb Regrind Cycloné Overfiow
+ 200 mesh 0.2 0.2 99.8
270 0.3 0.5 99.5
koo 1.2 1.7 - 98.3
28.2 ym 1.5 3.2 96.
21.9 1.7 . 4.9 95.
15.3 4.5 9.4 90.6
10.5 17.2 26.6 73.4
8.1 16.3 Lo.9 57.1
- 8.1 57.1 100.0 -
Total : 100.0 - -

Specific Gravity 4.30
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1. Grinding

.Test No. PP23 - Continued

1.5. Screen Analysis

Zn Rougher Concentrate

- 394 -

Particle

: % Retained % Passing
Size Individual Cumulative Cumulative
+ 65 mesh 0.9 0.9 99.1
100 0.8 1.7 98.3
150 k.0 5.7 94.3
200 9.1 14.8 85.2
270 10.0 2.8 75.2
400 - 14.6 39.4 60.6
'29.0 pm 6.2 45.6 5h.h
22.5 11.9 57.5 ho.5
15.7 13.4 70.9 29.1
10.8 ‘8.2 79.1 20.9
8.3 L.o 83.1 16.9
- 8.3 16.9° 100.0 -
Total 100.0 - -
Specific Gravity 4.38
Zn Regrind Discharge
+ 100 mesh - 0.3 0.3 99.7
150 0.9 1.2 98.8
200 4.6 5.8 9L.2
270 11.2 17.0 83.0
100 22.9 39.9 60.1
28.5 um 8.6 48.5 51.5
22.1 18.2 66.7 33.3
15.4 15.1 81.8 18.2
10.6 6.8 -88.6 11.h
8.2 2.6 91.2 8.8
- 8.2 8.8 100.0 -
Total 100.0 - -

Specific Gravity 4.45
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Test No. PP23 - Continued
Tl Grinding-
1.5. Screen Analysis
Zn Regrind Cyclone Underflow
Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 65 mesh 0.h 0.4 99.6
100 0.8 1.2 98.8
150 2.6 3.8 96.2
200 8.2 12.0 88.0
270 12.1 oh.1 75.9
hoo 23.7 . 47.8 52.2
28.6 um 10:0 57.8 ho.2
22.2 17.h 75.2 24,8
15.5 12.6 87.8 12.2
10.6 L7 92.5 7.5
8.2 1.6 9k.1 5.9
- 8.2 5.9 100.0 -
Total - 100.0 - -
Specific Gravity 4.49
Zn Regrind Cjclone Overflow |
+ 200 mesh- 0.6 0.6 99.4
270 1.2 1.8 98.
Loo 6.5 8.3 91.7
27.4 ym 5.2 13.5 86.5
21.3 13.9- 2Tk 72.6
14.8 21.2 L8.6 51. 4
10.2 16.0 6L4.6 35.4
7.9 8.0 T72.6 27. 4
- 7.9 27. b 100.0 -
Total 100.0 - -

Spécific'Gravity L.38
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Test No. PP23 - Continued

2. Flotation

2.1. Purpose:

2.2. Method:

2.3. Flowsheet::

- 39 -

- To repeat the condltlons of test PP22, but with finer zinc

concentrate regrinding.

Similar'matest PP22 except thét the zinc' rougher regrinding
capacity was increased. An additional regrinding mill was
added to the circuit. The cincuit was operated for a period

of 7.5 hours and sampled every 30 mlnutes in the last two
hours of operatlon

2.2.1. Flotation Equipment

‘As for test PP6.

2.2.2. Flotation Reagents

See following' page.

As for test PP8.
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Test No. PP23 - Continued

2. Flotation

2.2.2. Flotation Reagents

- 397 -

Rate _ : :
Type Circuit Point of Additions
g/tonne | : 5
|
Na2C0s 13L449.8 Lead Hendy Mill Feed
NaCN 333.7 Lead Hendy Mill Feed
A-343 1L.68 Lead Hendy Mill Feed
A-343 Lk .50 Lead Pb Conditioner
MIBC 82.72 Lead Pb Rougher Feed
A-343 53.Lk0 Lead Pb Scavenger Feed
MIBC 29.37 Lead Pb Scavenger Feed
NazCOs3 966.0 Lead Pb Regrind Mill
NaCN 90.85 Lead - Pb Regrind Mill
A-343 . 11.72 Lead Pb Regrind Mill
NaCN 20.02 Lead . Pb 1st Cl. Scav. Feed
A-343 14.83 Lead Pb 1st Cl! Scav. Feed
NasCO03 271.4 Lead Pb 2nd Cleaner Feed
Ca(OH)2 Lokg.L Zine- 7n Conditioner Feed
CuS0y4 890.0 Zinc Zn Conditoner Feed
A-343 89.0 Zine Zn Rougher Feed
- R-208 41.53 Zinc -Zn Rougher Feed
MIBC 78.32 Zine Zn Rougher Feed
D-1012 19.58 Zinc Zn Rougher Feed
A-343 21.66 Zinc Zn Scavenger Feed
R-208 83.06 Zinc . 7Zn Scavenger Feed
D-1012 39.16 Zinc Zn Scavenger Feed
Ca(0H) 2 1713.2 Zinc Zn Regrind Mill
CuSO0q4 219.5 Zinc Zn Regrind Mill
Z-200 15.57 Zinc Zn 1lst Cleaner Feed
A-343 37.23 Zinc Zn 1st Cl. Scav. Feed
MIBC 39.16 Zinc Zn 1st Cl. Scav. Feed
D-1902 L4.80 Zinc "Zn 3rd Cl. Feed
D-1902 31.59 Zinc

Zn 4th Cl. Feed
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Test No. PP23 -~ Continued

2. Flotation

2.4, Results:

2.4.1. Observations

The operation of the circuit was stable during the test run. Zinc cleaﬁing
improved after increasing the regrind fineness. ‘ !

2.4.2. pH and Pulp Density

- Pulp
Product pH Density . ‘
gpl :
- Pb Rougher Feed 9.9 1185 :
Pb Scavenger Tail. 9.8 1175 5
Pb 1st Cleaner Feed 10.1 1090 ;
Pb 1st Cleaner Scav. 10.0 -
. Pb 2nd- Cleaner Feed 9.9 -
Pb 3rd Cleaner Feed 10.1 -
Zn Rougher Feed 10.4 11ko
Zn Scavenger Tail. 10.3 1110
Zn 1lst Cleaner Feed 11.9 11k5
Zn 1st Cl, Scav. Tail. 11.8 1050
-Zn Combined Tails. - 1095
Zn 2nd Cleaner Feed . 11.2 -
Zn 3rd Cleaner Feed 9.7 -
Zn L4th Cleaner Feed 9.2 -

2.4.3. PullTempe;t'a’ture

Product Tempggature . . 3 o
Pb Rougher 20
Zn Rougher 20
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Test No. PP23 - Continued

2. Flotation

2.4.4. Chemical Analysis

- 399 -.

.Product

Assays, %, g/tonne

Pb Zn Fe
Hendy Cyclone 0'Flow 2.0 3.87 -
Pb Rougher Conc. 29.4 7.68 - !
Pb Rougher Tail. 1.12 b2 -
Pb Scavenger Conc. 5.93 8.31 -
Pb Scavenger Tail. 0.59 3.92 -
Pb 1st Cl. Conc. 27.1 8.92 -
Pb 1st Cl. Tail. T.61 10.9 -
Pb 1lst Cl. Scav. Conc. 9.66 | 11.1 -
Pb 1st Cl. Scav. Tail. 4L.83 | 10.6 -
Pb 2nd Cl. Conc. k7.0 - 7.06 -
Pb 3rd Cl. Conc. 62.6 L.o2 5.82
Zn Rougher Feed 0.65 | 3.72 -
Zn Rougher Conc. 0.83 19.3 . -
Zn Scav. Conc. 0.76 2.65 -
Zn Scav. Tail. 0.59 . 0.47 -
Zn 1lst Cl. Conc. 1.14 hi.0 -
Zn 1lst Cl. Tail. 1.13 3.37 -
Zn 1st Cl. Scav. Conec. 2.2k | 13.9 -
Zn 1lst Cl. Scav. Tail. 0.82 .0.60 -
Zn 2nd Cl. Conc. 1.02 45 4 -
Zn 3rd Cl. Conc. 0.99 L6.0 -
Zn 4th Cl. Conc. 0.82 50.1 -
Zn 0.57 0.45 -

Comb. Tails.
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. Test No. PP23 - Continued

2. Flotation

2.4.5. Metallurgical Results

Three Product Formula

Weight Assays, % ' % Distribution

Product ] .
% Pb Zn - Pb Zn
Pb Cleaner Conec. . 2.92 62.6 -‘M.EO 76.2 3.2
Zn Cleaner Conc. | 6.67 0.82 .50.1 2.3 86.3
Zn Comb. Tail. 90.41 0.57 0.45 21.5 10.5
Kason Undersiie « |100.00 2.ko 3.87 100.0 100.0

2.4.6. Metallurgical Results

Two-Product Formula

Pb Rougher Conc.. 6.28 29.) 7.68 77.0 11.6
Pb Scav. Tail. g 93.72 0.59 3.92 23.0 88.4
‘Kason Undersize (Meas.) }100.00 2.ko 3.87 100.0 100.0
(Calc.) - 2.ko k.16 -~ -

Zn Rougher Conc. . .17.87 0.83 19.3 5.9 87.7
Zn Comb. Tail. 79.21 0.57 0.45 17.9 9.1
Pb Scav. Tail. (Meas.) 97.08 0.59 3.92 23.8 96.8

(Cale.) - 0.62 +3.92 25.0 98.3
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Test No. PP2k4

1. Grinding

1.1. Purpose:

1.2. Methodr

1.3. Flowsheet:

1.4. Results:

- Lol -

To repeat the conditions of test PP23 but w1th finer
primary grind.

Similarto test PP23 except that the Hendy mill ball charge
was adjusted as follows:

1. Increased 50.8 mm ball charge from 186 kg to 281 kg.
2. Increased 25.4 mm ball charge from 145 kg to 197 kg.

‘The grinding circuilt was opergted for a period of T.5 hours,
and sampled every 20 minutes in the last two hours.of operation.

As for test PP2.

1.4.1. Observations

The grinding circuit was stabie during the test run.
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Test No. PP24k - Continued

1. Grinding

1.4.1.1. Ball Mill Report

Feed: _ Minus 12.7 mm ore at 0.7 pércent moisturé content
Feed Rate: 394.9 dry kilograms.pe: hoﬁr | |
Mill Speed: 32 r.p.m., 80.5 percent_ofiéritical speed

Mill Load: 76.2 mm balls h71.$ kilograms

50.8 mm balls

25.4 mm balls

Total

Total T.5 hours, test
Total 2962 kilograms,

281.i kilograms
197.3 kilograms
950.¢ kilograms
Operating Time: periéd 2;0 hours
Mill Feed: testéperiod-79o'kilograms

Circulating Load: ' Cyclone underflow 691.8 pefcént

[

(]

Pulp Densities: epl | % Solids
| Mill Discharge 2126, 70
Cyclone Overflow 12h2§ '.26

Cyclone Underflow 2756% 83.5

Average Power:

]

[

) 3 [

Gross 7.96 kilowatts
No Load 1.93 kilowatts
Net 6.03 kilowatts

Net Power Consumption:

15.27 kilowatt-hours per tonne of 12.7 mm feed
Work Index: :

11.80

Cyclone Overflow Kag: 50.3 micrometers

1.4.1.2. Classification Data

Grind Mill: Hendy
Cyclone: P-50 Dorr- - 50.8 mm diameter
. o 15.9 mm vortex

.12.7 mm apex

— (3

C3 ) 2

Rate % Passing Density Recircu-
Product ’ koo | 200 - lating -
S kg/h - | mesh | mesh g.p.l. 'E% Solids Load %
Cyclone Feed 3127.0 | 21.0 | 52.7 2022 || 67 -
Cyclone Overflow 394.9 | 67.7]89.5 12k2 j 26 -
Cyclone Underflow | 2732.1 | 1Lk.6 | k8.4 2756 % 83.5 691.8
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Test No. PP24 - Continued
1l. Grioding
1.4.2. Lead Regrind Mill Report
Regrind Mill: Hardinge Conical Mill )
Regrind Feed: Pb rbugher concentrate + Pb 1st cleaner scavenger concentrate
Feed Rate: 23.0 calculated kilograms per hour of concentrate
Mill Speed: : 30 r.p.m., 65 percent of cxj.'itica.l speed
Mill Load: 50 mm balls 90.7 kilograms
' 25 mm balls 90.7 kiiograms
Total ~ 181.4 kilograms
Average Power:- Gross 1.90 kii.owatts
No Load - 0.95 kilowatts
| , Net 0.95 kilowatts
Net Power Consumption: 2.41 kilowatt-hours per tor}ne‘ of flotation feed -
1.4.2.1. Classification Data
Cyclone: Krebs .= 25.4 mm diameter
12.7 mm vortex
3.2 mm apex
i “
Rate % Passing Density !
Product . koo 20
kg/h mesh |pm g.p.1.| % Solids
Regrind Feed - 81.7 |61.5 - -
Mill Discharge 325.4 | '59.5 |21.0 - =
Cyclone 0'Flow 23.0 .| 97.2 |8k.2 1135 15.5
Cyclone U'Flow 302.4 61.2 |22.0 2595 80

(.
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Test No. PP24 - Continued

1. Grindiﬁg

1.4.3. Zinc Regrind Mill Report

Regrind_Mill:
Regrind Feed:
Feed Rate:
Mill Speed:
Mill Loads:

Average Power:

Denver Mill + Octagonal Mill

Zn rougher concentrate + Zn 1st cleaner scavenger concentrate
‘ |

51.5 calculated kilograms per hour of concentrate

58 r.p.m., 0 percent of critical speed

Denver ; Octagonal
25 mm balls 113.k kg 25 mm balls 90.7 kg
Total 20k.1 kg |

Not calculated

1.4,3.1. Classification Data

Cyclone: P-25 Dorr

25 mm'diameter
6.35 mn vortex
3.25 mm apex

Rate % Passing '~ Density |
Product koo |20 ; '
"kg/h - | mesh | um g.p.1l. | % Solids
Regrind Feed - 69.3 | 46 - =
Mill Discharge 211.8 | 71.3| 3L - -
Cyclone O'Flow 51.5 96.9 |79 1100 12
Cyclone U'Flow 160.3 62.0 |25 1565 bt




N

[

W

C)

(]

L1 21 o

I R N

L1 1

C-1 -1 Lod

L_]

1

L]

- Lo5 —
Test No. PP24 - Continued
- 1. Grinding .
1l.5. Screen Analysis
Hendy Mill Feed
Particle _ % Retained % Passing
Size Individual Cumulative Cumula'(_:ive
+ 3/8 10.4 10.4 89.6
3 1L,k 2L .8 75.2
L 7.4 32.2 67.8
6 6.0 38.2 61.8
8 5.8 Lh.0 56.0
10 5.2 9,2 50.8
1h 4.8 54.0 L6.0
20 k.6 58.6 .k
28 6.6 65.2 34.8
35 6.4 1.6 28.4
L8 6.1 7.7 22.3
65 . Lh.6 82.3 17.7
100 3.2 85.5 1k.5
- 100 1h.5 100.0 -
Total 100.0 - -
Hendy Mill Discharge
+ 1L 0.1 0.1 . 99.9
20 0.1 - 0.2 99.8
28 0.2 0.4 99.6
"35 0.5 0.9 99.1
48 1. 2.3 9T.7
65 3.2 5.5 - 9h.5
100 7.3 12.8 8T7.2
150 11.9 k.7 75.3
200 22.6 47.3 52.7
270 14.8 62.1 37.9
koo 16.9 79.0 21.0
- koo 21.0 100.0 -
Total- 100.0 - -
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Test No. PP24 - Continued
l. Grinding
1.5. Screen Analysis
P-50 Cyclone-Underflpw
Mésh Size % Rétained' % Passing
(Tyler) Individual Cumulative Cunulative
+ 10 0.1 0.1 99.9
1k 0.1 0.2 99.8
. 20 0.2 0.4 99.6
28 0.3 0.7 99.3
.35 0.5 1.2 98.8
L8 1.6 2.8 97.2
65 3.8 6.6 93.4
100 8.1 b7 85.3
.150 1Lk.8 29.5 70.5
200 22.1 '51.6 L8 .k
270 21.5 73.1 26.9
hoo 12.3 - 85.4 1k.6
- koo 1kh.6 100.0 -
Total - 100.0 - -
P~50 Cyelone Overflow
+ L8 0.2 0.2 99.8
65 . 0.2 0.4 99.6
100 0.9 1.3 98.7
150 2.0 3.3 96.7
200 T.1° 10.4 89.6
270 T.2" 17.6 82.h
Loo 1k.0 - '31.6 68.4
- Loo 68.4. 100.0 -
Total 100.0 - -
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Test No. PP2L4 - Continued
l. Grinding
1.5. Screen Analysis
Kason Undersize
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ L8 0.1 0.1 99.9
65 0.2 0.3 99.7
100 0.9 1.2 98.8
150 - 2.3 3.5 96.5
200 7.0 10.5 89.5
270 T.2 17.T 82.3
. koo 1k.6 32.3 67.7
- koo 67.7 100.0 - -
Total 100.0 ~ -
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. Test No. PP2k - Continued
l. Grinding
1.5. Screen Analysis
Pb Rougher Concentrate
Particle % Retained % Passing
Size ' "Individual Cumulative Cumulative
+. 65 mesh 0.2 0.2 99.8
100 0.3. ‘0.5 99.5
150 1.0 1.5 98.5
200 3.0 4.5 95.5
270 4.8 9.3 90.7
Loo 9.0 18.3 “81.7
© 29.3 um 6.8 25.1 Th.9
22.7 : . 8.2 33.3 66.7
15.8 11.7 . 45.0 55.0
10.9 13.0 58.0 ko.0
- 8.4 8.3 66.3 33.7
- 8.4 33.7 100.0 -
Total 100.0 - -
Specific Gravity L4.28
Pb Regrind Discharge
+ 150 mesh . 0.5 0.5 - 99.5
200 . 3.8 . 4.3 95.7
270 11.6 15.9 8h.1
koq 2L.6 ko.5 59.5
26.6 ym 19.8- 60.3 39.7
20.6 18.4 8.7 21.3
4.4 10.8 89.5 10.5
9.9 3.8 93.3 6.7
T.7 ‘1.3 9Lk.6 5.4
- T.7 5.4 100.0 -
Total 100.0 - -

Specific Gravity 4.98 -
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Test No. PP2L - Continued

1l. Grinding

1.5. Screen Analysis

Pb Regrind Cyclone Underflow

Particle 1 : % Retained % Passing
Size Individual Cumulative Cumulative
+ 65 mesh 0.1 0.1 - 99.9
100 . 0.2 0.3 99.7
150 - 0.6 0.9 99.1
200 3.6 k.5 95.5
270 . 10.8 15.3 8h.T
Loo 23.5 38.8 61.2
26.8 um 20.3 59.1 40.9
20.8 18.5 7.6 22.h
14.5 1.4 - 89.0 11.0
10.0 4.8 93.8 6.2
T.-T 1.4 95.2 4.8
- T.T 4.8 100.0 -
Total 100.0 - -

Specific Gravity 4.91

Pb Regrind Cycione Overflow _ '

+ 200 mesh 0.4 0.4 99.6
270 0.k 0.8 99.2
hoo - 2.0 2.8 97.2

28.6 um 1.6 L.k 95.6
22.2 6.2 10.6 89.4
15.5 15.7 ° 26.3 73.7
10.6 16.4 ho.T 57.3
8.2 11.9 54.6 L5.4
- 8.2 Ls.h 100.0 -
Total . 100.0 - i -

Specific Gravity L.22
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Test No. PP2lL — Continued

1. Grinding

1l.5. Screen Analysis

Zn Rougher Concentrate

- Lhio -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 65 mesh 0.3 0.3 99.7
100 0.7 1.0 99.0
150 2.6 3.6 96.4
200 6.4 10.0 90.0 -
270 7.9 17.9 82.1
Loo 12.8 . 30.7 69.3
29.7 um 5.2 35.9 6Lh.1
23.0 11.0 46.9 53.1
16.1 14k 61.3 38.7
11.0 10.8 72.1 27.9
8.5 5.4 7.5 22.5
- 8.5 22.5 100.0 -
Total 100.0 - -
Specific Gravity 4.15
Zn Regrind Discharge
+ 150 mesh 0.6 0.6 99,4
200 3.k L.0 96.0
270 6.5 10.5 89.5
Loo 18.2 28.7 71.3
29.7 um 7.6 36.3 63.7
23.0 19.6 55.9 4L 1
16.1 19.2 75.1 ak.9
.11.0 9.3 8h. L 15.6
8.5 3.7 88.1 11.9
- 8.5 11.9 100.0 -
Total 100.0 - -

Specific Gravity h.l?'
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Test No. PP24 - Continued ?
1. Grinding |
1.5. Screen Analysis
Zn 'Regrim_i Cyclione Underflow
Particle % Retained % Passing
Size Individual Cunmulative i Cumulative
+ 65 mesh 0.2 0.2 ‘I 99.8
100 . 0.h 0.6 ! - 99.4
150 2.9 3.5 96.5
200 5.4 8.9 91.1
270 10.9 19.8 80.2
400 18.2 38.0 62.0
29.7 um 8.6 - k6.6 53.h4
23.0 19.6 66.2 33.8
16.1 17.1 - 83.3 16.7
11.0 7.0 90.3 9.7
8.5 2.2 - 92.5 7.5
- 8.5 7.5 100.0 -
Total 100.0 - -
Specific Gravity 4.18
Zn Regrind Cyclone Overflow
-+ 270 mesh 0.5 0.5 99.5
Noo) 2.6 3.1 96.9
29.0 um 2.4 5.5 9L.5
22.5 8.8 14.3 85.7
15.7 19.6 33.9 ~ 66.1
10.8 18.8" 52.7 : h7.3
. 8.3 10.6 63.3 | 36.7
- 8.3 36.7 100.0 | -
Total 100.0 - | -

Specifiec Gravity 4.10
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Test No. PP2L4 - Continued

. 2. Flotation

2.1. Purpose:

2.2. Method:

2.3. Flowsheet:

To repeat the conditions of tést PP23, but with finer primary
grinding. ;

As for test PP23 except for ééfiner primary grind of 8 % minus
200 mesh. ' The circuit was operated for a period of 7.5 hours
and sampled every 30 minutes in the last two hours .of operation.

2.2.1. Flotation Egquipment

As for test PP8.

2.2.2. Flotation Reagenté

See following page.

As for test.PP6.
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Test No. PP2lk - Continued .

2. Flotation

2.2.2. Flotation Reagents

. Rate . ' i
Type . Circuit . Point of Additions
' g/tonne i
NazC0s 13703.1 Lead Hendy Mill [Feed
NaCN | 339.6 Lead : Hendy Mill iFeed
A-343 1k.66 Lead Hendy Mill [Feed
A-343 45.58 Lead Pb Conditioner
MIBC 87.2L4 Lead : Pb Rougher [Feed
A-343 1 57.Thk Lead Pb Scavenger Feed
MIBC - 26.57 Lead Pb Scavenger Feed
. Na2C0s , 93h.4 Lead Pb Regrind Mill -

NaCN 87.37 Lead Pb Regrind [Mill
A-343 12.31 Lead Pb Regrind IMill
NaCN 22.03 Lead Pb 1lst Cl. ;Scav. Feed
A-343 a5.h2 Lead Pb 1st Cl. |Scav. Feed
NazC03 27h.3 Lead Pb 2nd Cleaner Feed
Ca(OH)> 3988.4 ~ Zinc Zn Conditioner Feed
CuS0y4 911.6 Zinc Zn Conditidner‘Feed
A-343 _ 91.16 Zinc Zn Rougher Feed
R-208 L2.54 ‘Zinc ' Zn Rougher Feed
MIBC 80.22 Zinc Zn Rougher Feed
D-1012 20.06 Zinc ‘ Zn Rougher Feed
A-343 22.49 Zinc . Zn Scavenger Feed
R-208 85.09 Zinc Zn Scavenger Feed
D-1012 4o.11 Zinc Zn Scavenger Feed
Ca(OH)2 1823.3 Zinc Zn Regrind Mill

CuS0y4 227.9 Zinc Zn Regrind |Mill :
2-200 - 15.95 Zinc Zn 1lst Cleaner Feed
A-343 . 38.36 Zinc Zn 1st Cl. Scav. Feed
MIBC : 4o.11 Zinc Zn 1st Cl. Scav. Feed
D-1902 . 43.30 Zinc : Zn 3rd Cleaner Feed
D-1902 - 30.69 Zinc Zn bth Cleaner Feed
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Test No. PP24k - Continued

2. Flotation

2.4, Results:

2.h.l. Observations

The circuit was very stable during the tesﬁ rumn.

2.4.2. pH and Pulp Density

- b1k -

‘ Pulp
Product pH Density
: gpl
Pb Rougher Feed 9.1 1160
Pb Scavenger Tail. 9.8 1155
Pb 1st Cl. Feed 10.0 1135.
Pb 1st Cl. Scav. 9.9 -
Pb 2nd Cl. Feed 9.9 -
Pb 3rd Cl. Feed 10.1 -
Zn Rougher Feed 10.4 1120
Zn Scavenger Tail. 10.2 1090
Zn 1lst Cl. Feed 11.7 1100
Zn 1st Cl. Scav. Tail. 11.6 1030
Zn Combined Tails. - 1070
Zn 2nd Cl. Feed 10.9 -
Zn 3rd Cl. Feed 9.5 -
Zn hth Cl. Feed 9.0 -
2.4.3. Pulp Temperature
Product Tempgzature :

Pb Rougher 21
Zn Rougher 21.5
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Test No. PP24 - Continued

2. Flotation

2.4.4. Chemical Analyses

- b5 -

Assays, %, g/tonne

Product .
' Pb Zn Fe
Hendy Cyclone 0'Flow 2.32 3.82 -
Pb Rougher Conc. 30.1 T.39 -
. Pb Rougher Tail. 0.95 L.17 -
Pb Scav. Conc. 5.8k 8.96 - 0
Pb Scav. Tail. 0.60 L.o7 .
Pb 1lst Cl. Conc. 39.9 T.51 -
Pb 1st Cl. Tail. 12.3 10.0" -
Pb 1st Cl. Scav. Conc. 15.8 9.98 -
Pb 1st Cl. Scav. Tail. 5.99 | 9.64 -
Pb 2nd Cl. Conc. 57.3 5.64 -
Pb 3rd Cl. Conc. 67.9 3.52 b.51
Zn Rougher Feed 0.70 L.26 -
Zn Rougher Conc. 1.07 26.9 - |
Zn Scavenger Conc. 1.00 3.83 -
Zn Scavenger Tail. 0.59 0.46 -
Zn 1lst Cl. Conc. 1.05 43.6 -
Zn 1st Cl. Tail. 1.58 8.61 -
Zn 1lst Cl. Scav. Conc. 2.09 21.4 -
Zn 1lst Cl. Scav. Tail. 1.62 | 2.70 - |
Zn 2nd Cl. Conec. 0.77 |k48.2 -
Zn 3rd Cl. Conc. 0.76 L8.7 -
Zn 4th Cl. Conc. 0.61 51.8 =
Zn Comb. Tail. 0.60 0.5k -
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Test No. PP24 - Continued
2. Flotation f
2.4.5. Metallurgical Results §
Three—Prodﬁct Formula :

_ Weight Assays, % % Distribution

Product ‘!

- % Pb Zn Pb Zn
Pb Cleaner Conc. 2.56 67.9 3.52 4.8 2.4
Zn Cleaner Conc. 6.25 0.61 - 51.8 1.6 8L.8
Zn Comb. Tails. 91.19 0.60 0.54 23.6 12.8
Kason Undersize 100.00 0.32 3.82 | 100.0 100.0
2.4.6. Metallurgical Results
Two-Product Formula
Pb Rougher Conc. 5.83 30.1 %.39 75.6 10.1
Pb Scav. Tail. 9k.1T - 0.60 4.o7 2k, L 89.9
Kason Undersize (Meas.) 100.00 2.32 3.82 100.0 100.0
(calc.) - - 2.32 L.26 - -
Zn Rougher Conc. 13.05 1.07 26.9 5.4 86.4
Zn Comb. Tail. 8L.39 0.60 0.5h4 19.8 n.2
Pb Scav. Tail. (Meas.) 97. L4 - 0.60 L.ot 25.2 97.6
(calc.) - 0.66 §.07 27.8 103.8
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Test No. PP25

l. Grinding

=

"1.1. Purpose:

1.2. Method:

1l.3. Flowsheet:

1.4, Results:

- hit -

To repeat the conditions of tést PP2k,

As for test PP24. The c1rcu1t was operated for a period of

T hours at a feed rate of Lol tkilograms per hour. Samples

were taken every 30 minutes 1n the last two hours of operation.

As for test PP1.

1.4.1. Observations

The circuit was stable duringithe test run.
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Test No. PP25 - Continued

l. Grinding

1.4.1.1. Ball Mill Report

Feed:
Feed Rate:

Mill Speed:

Mill Load:

Operating Time:
Mill Feed:
Circulating Load:

Pulp Densities:

Average Power:

- 418 -

Minus 12.7 mm ore at 0.6 pércent moisture content

42k,1 dry kilograms per hour

32 r.;.m., 80.5 percent of?critical'speed

T76.2 mm balls
50.8 mm balls
25.4 mm balls

471.6 kilograms
2$l.l kilograms
197.3 kilograms

Total ' 950.0 kilograms
Total 7.0 hours, test periéd 2.0 hours

Total 2969 kilograms, testéperiod 848 kilograms

Cyclone underflow_677.3 peﬁcent

| gpL % _Solids
Mill Discharge ' 2192 -T2
Cyclone Overflow lgBh 2T
Cyclone Underflow 2592 - 83
Gross 7;96 kilowatts
No Load 1.93 kilowatts
" Net 6£03 kilowatts -

Net Power Consumption:

Work Index:

Cyclone Ovefflow.Kabz

14.22 kilowatt-hours per

12.21

59.9 micrometeré

1.4.1.2. Classification Data

Grinding Mill: Hendy

tdnne of 12.7 mm feed

Cyclone: : P50 Dorr 50.8 mm diameter
15.9 mm vortex
12.7 mm apex
) Rate % Passing Density Recircu-
Product Loo | 200 1 lating
kg/h mesh | mesh g.p.l. | % Solids Load %
Cyclone Feed | 3296.7 | 20.0| k7.0 2076 || 68 -
Cyclone Overflow | La2Lk.1 | 62.5] 85.9 1254 % 27 -
Cyclone Underflow | 2872.6 2692 % 83 677.3

13.4 | k3.7
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Test No. PP25 -~ Continued
l. Grinding
1.4.2. Lead Regrind Mill Report
Regrind Mill: : Hardinge Conical Mill ‘ _ _
‘Regrind Feed: _ Pb rougher concentrate + Pb 1lst cleaner scavenger concentrate
Feed Rate: 25.7 ca.lcula.ted_, kilogra.msiper hour of concentrate
Mill Speed: S 30 r.p.in. , 65 percent of czj'itical speed
" Mill Load: 50 mn balls 90.7 kilograms -
25 mm balls 90.7 ljiilograms
 Total 181.4 kilograms
Average Power: Gross 2.1h kilowatts
| No Load 0.95 kilowatts
‘ Net _ 1.19 ]#ilowatts
Net Power Consumption: 2.81 kilowatt-hours per tonne of flotation feed
1.4.2.1. Classification Data
Cyclone: - Krebs 25.4 mm diameter
12.7 mm vortex
3.2 mm apex
Rate % Passing ' Density
Product . Loo |20 _
kg/h | mesh |[um g.p.1l. | % Solids
Regrind Feed - T4.9| 55.6 - -
Mill Discharge 361.9 T70.3| 26.0 - -
Cyclone O'Flow 25.7 97.4 [ 87.5 11ko 16
Cyclone U'Flow 336.2 67.5( 2k.0 2600 80
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. Test No. PP25 - Continued
[
L. Grinding
™ 1.4.3. Zinc Regrind Mill Report
Regrind Mill: Denver Mill + Octagonal Mill _
Regrind Feed: Zn rougher concentrate + Zn lst icleaner scavenger concentrla.te
- Feed Ra‘te:- T4.0 calculated kilograms per hcgur of concentrate
E Mill Speed: 58 r.p.m., TO percent of criticeitl speed
' Mill Load Denver . Octagonal
1’: 25 mm balls 113.4 xg. 25 mm balls 90.T kg
Total 20k.1 kg :
- Average Power: © Not calculated ,
[ '
1.4.3.1. Classification Data
B ,
,  Cyclone: P25 Dorr 25 mm diameter
. ' 6.35 mm vortex
[ . 3.25 mm apex
il Rate % Passing Density?
Ik Product koo | 20 : ;
: ‘kg/h mesh | ym "lg.p.1. | % Solids
) , :
} i Regrind Feed C - TL.1| 47 - | =
Mill Discharge 310.9 70.8] 36 - -
Cyclone O'Flow T4.0 95.7| 75 1130 15
Cyclone U'Flow 236.9 55.6| 23 1760 56
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Test No. PP25 - Continued
1. Grinding
1.5. Screen Ana.ljfsis
Hendy Mlll Feed
Mesh Size % Retained : % Passing
(Tyler) Individual Cumulative Cumulative
+ 3/8 4.3 4.3 95.7
3 1k.0 18.3 81.7
L. 8.7 27.0 73.0
6 9.6 36.6 63.h -
8 6.5 3.1 56.9
10 5.7 48.8 51.2
1h 5.6 5L,k 45.6
20 5.3 59.7 40.3
28 6.5 66.2 33.8
35 5.8 T2.0 28.0
L8 6.0 78.0 22.0
65 4.8 82.8 17.2
- 100 3.1 85.9 1h.1
- 100 1k.1 100.0 - -
Total 100.0 - -
Hendy Mill Discharge
+ 1h 0.1 0.1 99.9
20 0.1 0.2 99.8
28 = -~ 0.h 0.6 99.4
28 0.8 1.k 98.6
L8 ' 1.9 3.3 96.7
65 _ : L.o 7.3 92.7
100 _ 8.9 16.2 83.8
100 : 1.2 30.4 69.6
200 22.6 53.0 7.0
270 12.9 65.9 3h.1
Loo - ; k.1 80.0 20.0
- Loo 20.0 100.0 S
Total 100.0 - -
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: 'I'esf No. 'PP25.— Continued
1. Grinding
1l.5. Screen Analysis
Hendy Cyclone Undéri_‘low
Mesh Size ‘ % Retained. o % Passing
(Tyler) - Individual Cumulative | Cumulative
+ 10 0.1 0.1 { 99.9
14 0.1 0.2 i . 99.8
20 0.2 0.4 : 99.6
28 0.h4 0.8 99.2
35 0.7 1.5 98.5
48 1.9 3.4 96.6
65 L.6 8.0 92.0
100 9.8 17.8 82.2
150 16.6 3.k 65.6
200 21.9 56.3 1 43.7
270 19.6 75.9 ; -2kl
koo 10.7 86.6 ! 13.k
- koo 13.4 100.0 | -
 Total 100.0 - } -
Hendy Cyclone Overflow
+ L8 0.3 0.3 i 99.7
65 0.4 0.7 99.3
100 1.6 - 2.3 : 9T.7T
150 3.2 5.5 | 9k.5
200 10.0 15.5 i 84.5
270 8.6 2h.1 ; 75.9
koo k.9 ~39.0 - ; 61.0
~ koo 61.0 100.0 | -
Total 100.0 - -
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Test No. PP25 - Continued

1l. Grinding

~1.5. Screen Analysis

Kason Undersize

- h23 - "?

Mesh Size % Retained i % Passing.
(Tyler) Individual Cumilative | Cumulative
+ L8 0.2 0.2 ‘ 99.8
65 - 0.k 0.6 99.L4
100 1.5 2.1 97.9
150 3.2 5.3 k.7
- 200 8.8 1k4.0 85.9
270 8.3 22.4 7.6
Loo 15.1 37.5 62.5
- koo 62.5 100.0 -
Total 100.0 - -

(—]
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Test No. PP25 - Continued
l. Grinding
1.5. Screen Analysis
Pb Rougher Concentrate
Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 65 mesh 0.4 0.4 99.6
100 0.6 1.0 99.0
150 2.0 3.0 97.0
200 h.9 7.9 92.1
270 6.4 14.3 85.7.
koo 10.8 25.1 4.9
29.1 um 7.0 32.1 67.9
22.5 8.1 Lo.2 59.8
15.7 11.0 51.2 418.8
10.8 11.7 62.9 37.1
8.k T.h 70.3 29.7
- 8.4 29.7 100.0 -
Total 100.0 - -
Specific Gravity 4.32
Pb Regrind Discharge
+ 150 mesh 0.6 0.6 99.4
200 1.9 2.5 97.5
270 6.5 9.0 91.0
Loo - 20.7 29.7 70.3
26.4 ym 21.7 51.4 418.6
20.5 22.h 73.8 26.2
14.3 1h.h 88.2 11.8
9.8 4.6 92.8 7.2
7.6 1.k 9L.2 5.8 .
- T.6 5.8 100.0 _
100.0 -

Total

Specific Gravity 5.08
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Test No. PP25 - Continued

l. Grinding

1.5. Screen Analysis

Pb Regrind Cyclone Underflbw

- Los -

Particle % Retained % Passing
- Size Individual Cumulative Cumulative
+ 100 mesh 0.2 0.2 99.8
150 0.6 0.8 99.2
200 2.3 3.1 96.9
270 7.1 10.2 89.8 .
koo 22.3 32.5 67.5
26.4 um 21.6 5h.1 45.9
20.5 21.8 75.9 2h.1
14h.3 13.1 89.0 11.0
9.8 3.8 92.8 7.2
7.6 1.0 ~93.8 6.2
- T.6 6.2 100.0 -
Total -100.0 - -
Specific Gravity 5.11
Pb Regrind Cyclone Overflow
+ 200 mesh -~ 0.k 0.4 99.6
. 270 0.4 0.8 99.2 .
koo 1.8 2.6 97.4
28.9 um 1.0 3.6 96.4
22.h4 - 4.8 8.k 91.6
"15.6 15.8 2.2 75.8
10.7 18.8 43.0 57.0
8.3 ‘12.7 55.7 L4 .3
- 8.3 Lh .3 100.0 -
Total ~100.0 - -

Specific Gravity 4.26
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Test No. PP25 — Continued
l. Grinding
1.5. Screen Analysis
Zn Rougher Concentrate
Particle % Refainéd % Passing
Size Individual Cumulative Cumulative
+ 65 mesh 0.2 0.2 99.8
100 0.8 1.0 99.0
©150 2.6 3.6 96.4
200 6.0 9.6 90.4
270 T.3 . 16.9 83.1
koo 12.0 28.9 1.1
28.9 um 6.8 35.7 6Lh.3
22.4 12.0 LWr.7 52.3
15.6 4.6 - 62.3 37.7
10.7 10.6 72.9 27.1
8.3 4.8 7.7 22.3
- 8.3 22.3 100.0 -
Total 100.0 - -
Specific Gravity U4.35
Zn Regrind Cyclone Underf'low
+ 65 mesh 0.4 0.4 99.6
100 0.4 " 0.8 99.2
150 2.2 3.0 97.0
200 7.3 10.3 89.7
270 11.9 22.2 - 77.8
Loo 22.2 ° L. L 55.6
28.9 um 9.2 53.6 Lh6.4
22.4 18.4 72.0 28.0
15.6 1.4 86.4 13.6
10.7 5.7 92.1 7.9
8.3 1.8 93.9 6.1
- 8.3 6.1 100.0 -
Totél 100.0 -

Specific Gravity 4.4l
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l. Grinding

© Test No. PP25 ~ Continued

1l.5. Screen Analysis

Zn Regrind Discharge

- hot -

Particle % Retegined % Passing
Size Individual Cumulative Cumulative
+ 150 mesh 0.8 - 0.8 99.2
200 3.2 k.o 96.0
270 6.8 - 10.8 89.2
Loo 18.4 29.2 70.8
28.9 um 9.8 39.0 61.0
22.1 19.6 58.6 h1.h
15.6 17.8 76.4 23.6
10.7 8.6 85.0 15.0
8.3 3.5 88.5 11.5
- 8.3 11.5 100.0 -
Total 100.0 - -
Specific Gravity L.37
Zn Regrind.Cyclone-Overflow
+ 200 mesh 0.2 0.2 99.8
270 0.5 0.7 99.3
koo 3.6 4.3 95.7
28.5 um 3.7 8.0 92.0
22.1 10.9 18.9 81.1
15.L4 20.3 39.2 60.8
10.6 17.8 . . 57.0 43.0
8.2 9.6 66.6 33.4
- 8.2 33.L4 100.0 -
Total 100.0 - -

Specific Gravity 4.33




L.

]

C.

]

]

2. Flotation

2.1. Purpose:

2.2. Method:

2.3. Flowsheet:r

- Lo8 -

Test No. PP25 - Continued

To repeat the conditions of fest PP2kL,

As for test PP2L. The c1rcuit was operated for a period
of T hours and sampled every‘30 mlnutes in the last two
hours of- operatlon

2.2.1. Flotation Equlpment

As for test PP8.

2.2.2. Flotation Reagents

L]

See following page.

As for test PP6.
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Test No. PP25 - Continued

2. Flotation

2.2.2, Flotation Reagents

- h2g -

Rate 1
" Type Circuit ‘Point of Additionms
g/tonne ' ' . i '

"NaxCO0as 12758.1 Lead Hendy Mili Feed

NaCN 318.3 Lead Hendy Mill Feed
A-343 1k.20 Lead Hendy Mill Feed
A-343 42.30 Lead Pb Conditioner

MIBC T9.23 Lead Pb Rougher Feed -
A-343 53.65 Lead Pb Scavenger Feed
MIBC 27.59 Lead Pb Scavenger Feed
NazC03 9ok.0 Lead Pb Regrind Mill

NaCN 83.33 Lead Pb Regrind Mill
A-3L43 11.20 Lead Pb Regrind Mill

NaCN 19.52 Lead Pb 1st Cl.' Scav. Feed
A-343 14,09 Lead Pb 1st Cl. Scav. Feed
Na>C0s 263.1 Lead Pb 2nd Cleaner Feed
Ca(0OH)2 3925.9 Zinc Zn Conditﬂoner Feed
CuS04 848.8 Zinc Zn Conditioner Feed
A-343 8L.88 Zinc Zn Rougher Feed

R-208 - -39.61 Zinc Zn Rougher Feed

MIBC Th.70 Zinc Zn Roughen Feed
D-1012 19.81 Zinc " Zn Roughen Feed
A-343 21.50 Zinc Zn Scavenger Feed
R-208 79.23 Zinc Zn Scavenger Feed
- DF-250 39.61 Zinc Zn Scavenger Feed
Ca(OH)2 1718.9 Zinc Zn Regrind Mill

CuS0y4 212.2 Zinc Zn Regrind Mill

7-200 14.85 Zinc - Zn 1st Cleaner Feed
A-343 - 35.36 Zinc Zn 1lst Cl. Scav. Feed
MIBC 37.35 Zinc Zn l1st ClJ Scav. Feed
D-1902 . 37.63 Zinc Zn 3rd Cleaner Feed
D-1902 29.43 Zinc Zn

hth Cléaner Feed
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Test No. PP25 - Continued o '

2. Flotation

2.4, Results:

2.4.1. Observations

The flotation circuit was stable during the test run.

2.4.2. pH and Pulp Density

. Pulp
Product pH Density
gpl
Pb Rougher Feed 10.1 1175
Pb Scavenger Tail. 10.1 - 1170
Pb 1st Cl. Feed 10.1 11ko
Pb 1st Cl. Scav. 10.0 -
Pb 2nd Cl. Feed 9.9 -
Pb 3rd Cl. Feed 10.1 - :
Zn Rougher Feed 10.3 1155 i
Zn Scavenger Tail. 10.2 . 1130 :
Zn 1st Cl. Feed 11.7 1130
Zn 1lst Cl. Scav. Tail. 11.6 1040
- Zn Combined Tails. .. . - 1100 L
Zn 2nd Cl. Feed 10.9. - :
Zn 3rd Cl. Feed 9.k - :
Zn 4th Cl. Feed’ 8.9 - :
2.4.3. Pulp Temperature :
Product _Tempggature
Pb Rougher 21.5
Zn Rougher 21.5
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Test No. PP25 - Continued

2. Flotation.

2.4.4, Chemical Analyses

: Assays, %, g/tonne .
- Product '

. Pb Zn ‘Fei

Hendy Cyclone O'Flow
Pb Rougher Conc. : 3
Pb Rougher Tail.

Pb Scavenger Conc.

Pb Scavenger Tail.

Pb 1lst Cl. Conc.

Pb 1st Cl. Tail. .
Pb 1st Cl. Scav. Conc.
Pb 1st Cl. Scav. Tail.
Pb 2nd Cl. Conc.

Pb 3rd Cl. Conc.

Zn Rougher Feed

Zn Rougher Conc.

Zn Scavenger Conc.

Zn Scavenger Tail.

Zn 1st Cl. Conc:

[

™0 \O
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OANOND = O\\UN\0 0O 0 O\

VO_Woo+FIW
[
\O
[

HHW

] ‘ . o\
OOOOOMHOOOOOIVININIOWMEHOM
=

= B -
FFoOww Fwwuvo
\O
|

Zn 1lst Cl. Tail. .60 -
Zn 1lst Cl. Scav. Conc. k.7 -
Zn 1st Cl. Scav. Tail. . 1.19 -
Zn 2nd Cl. Conc. 49.1 ~
Zn 3rd Cl. Conc. 49.9 -
Zn 4th Cl. Conc. 50.9 -
Zn Comb. Tails. 0.4k -
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Test No. PP_25 — Continued
2. Flotation
2.4.5. Metallurgical Results
Three-Product Formula
Weight - Assayés,' % % Distribution
Product _ :
% Pb Zn Pb Zn
Pb Cleaner Conc. 2.76 67.3 3.22 7.1 2.3
Zn Cleaner Conc. 6.59 0.66 50.9 1.8 87.3
Zn Comb. Tail. 90.65 0.56 0.4k 21.1 10.k
Kason Undersize 100.00 2.1 3.8k ©100.0 100.0
2.4.6. Metallurgical Results ‘
Two-Product Formula
Fb Rougher Conc. 6.06 -30.8 7T.12 TT.4 10.5 -
Pb Scav. Tail. : 93.94 | 0.58 3.93 22.6 89.5
Kason Undersize (Meas.) 100.00 2.1 3.84 100.0 100.0
(Calc.) . - 2.41 k.12 - -

Zn Rougher Conc. ' 17.4L4 . 0.79 19.9 5.4 88.7
Zn Comb. Tail. 79.80 0.56 0.4l 17.5 9.0
Pb Scav. Tail. (Meas.) 97.24 0.58 3.93 22.9 97.7

(calc.) . - 0.60 3.93 2.3 99.5
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Test No. PP26 = ' _ :

l. Grinding
1.1. Purpose: To repeat the conditions of #est No. PP16.

1.2. Method: The grinding circuit was adjﬁsted as for test PP16. The circuit
' ' was operated for a period of%T.S hours at a feed rate of
6h0 kilograms per hour. Samples were taken every 30 minutes in
the last two hours of operation.
1.3. Flowsheet: As for test No. PPl.

l.h._Results:

-1.4.1., Observations

The circuit was stable during the test run.
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Test No. PP26 - Continued

1. Grinding

1.4.1.1. Ball Mill Report

Feead:

‘Feed Rate:
Mill Speed:
Mill Load:

Operating Time:
Mill Feed:
Circulating Load:

Pulp Densities:

- bk3gh o

Minus 12.7 mm ore at 0.8 fercent moisture. content

640.4 dry kilograms per.hburl

32 r.p.m., 80.5 percent oi critical speed
399.l‘kilograms
185.9 kilograms
96.7‘kilograms
675.7 kilograms
Total T.5 hours, test period 2.0 hours -

76.2 mm balls
50.8 mm balls
25.4 mm balls.
Total

Total 4803 kilograms, tes# period 1281 kilograms~
Cyclone underflow Lh71.1 pércent

Mill Discharge

Cyclone Overflow

Cyclone'Underflow

gpl
2252
1hi8
28éh

% Solids

38
8l

Average Power: Gross 6,41 kilowatts
No Load 1.93 kilowatts
| Net ~ 4.18 kilowatts
Net Power Consumption: T.00 kilowatt-hours per ténne of 12.7 mm feed
Work Index: 10.00
Cyclone Overflow Ksp: 147 micrometers
1.4.1.2. Classification Data
Grinding Mill: Hendy
Cyclone: P50 Dorr 50.8 mm diameter
15.9 mm vortex
12.T7T mm apex
Rate % Passing Density Recircu-
Product - koo 200 i lating
kg/h mesh | mesh g.p.1. | % Solids Load %
Cyclone Feed 3657.5 9.8 |-23.2 2140 70 -
Cyclone Overflow 640. 4 33.8 | 54.1 1418 38 -
Cyclone Underflow 3017.1 6.3]17.5 2824 8k 471.1
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Test No. PP26 - Continued
l. Grinding
1.4.2. Lead Regrind Mill Report
Regrind Mill: - Hardinge Conical Mill
Regrind Feed: Pb rougher concentrate + Pb ist'cleaner scavenger concentrate
Feed Rate: | 49.1 calculated kilograms ber hour of concentrate
Mill Speed: ' - 30 r.p.m., -65 percent of ciitical speed
Mill Load: 50 mm balls . 90.7 kilograms
S 25 mm balls 190.7 kilograms
Total 181.k4i kilograms
Average Power: ' Gross 2.1k kilowatts
- No Load ' . 0.95 kilowatts
Net . 1.19 kilowatts
Net Power Consumption: - 1.86 kilowatt-hours per toﬁne of flotation feed
1.4.2.1. Classification Data
Cyclone: Krebs 25.4 mm diameter
12.7 mm vortex.
3.2 mm apex’
_ Rate % Passing Dénsity ‘
Product Loo |20 L
kg/h mesh |um g.p.1.!| % Solids
Regrind Feed - 63.6 | 45.5 - -
Mill Discharge 293.5 53.1 | 22 - j -
Cyclone O'Flow 49.1 80.4 |58 1210 23
Cyclone U'Flow ahl 4 49.1 |19 1915 | 63
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Test No. PP26 - Continued

1l. Grinding

1.4.3. Zinc Regrind Mill Report

RegrindrMills;

‘Regrind Feed:

Feed RateE
Mill Speed:
Mill Load:

Average Power:

- 436 -

Denver Mill + Octagonal Mill

Zn rougher concentrate + Zn 1lst cleaner scavenger -concentrate

126 calculated kilograms perihours of concentrate

58 f.p.m., TO percent of éritical~speed

25 mm balls
Total
Not calculated

Denver

1.4.3.1. Classification Data

113.4 kg
20k.1 kg

. Octagonal
25 mm balls 90.T kg

Rate - % Passing Density
Product Loo | 20 :

- kg/h mesh | um g.p.1. | % Solids
Regrind Feed - 45.8( 29 - - -
Mill Discharge 359 43.9] 23 - R
Cyclone O'Flow 126 64.8 | k2 1200 22
Cyclone U'Flow 233 25.8| 11 1800 - 58
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Test No. PP26 - Continued
l. Grinding

1.5. Screen Analysis

Hendy Mill Feed

Hendy Mill Discharge

Mesh Size _ : % Retained ' é % Passing-
(Tyler) Individual Cumulative Cumulative
+ 3/8 o 2.1 2.1 j 97.9
3 16.7 18.8 ? 81.2
L 7.2 26.0 : Th.0
6 6.8 32.8 : 67.2
8 5.3 38.1 61.9
10 5.5 43.6 ; 56.54
1k 5.8 - 49.L a 50.6
20 6.0 55.4 ; L. 6
28 7.3 62.7 | 37.3
35 6.5 69.2 i 30.8
L8 6.7 75.9 : ah.1
65 5.4 81.3 : - 18.7
100 3.6 8L4.9 ; 15.1
- 100 15.1 100.0 5 -
Total 100.0 - : -

+ 10 0.1 0.1 99.9
1k 0.2 0.3 99.7
20 0.4 0.7 99.3
" 28 1.0 1.7 98.3
35 2.0 3.7 96.3
48 6.7 10.L4 89.6
65 1k.5 2k.9 75.1
- 100 . 19.0 43.9 56.1
150 18.6 62.5 37.5
200 14.3 76.8 23.2
270 8.8 85.6 A 1.k
Loo L.6 90.2 9.8
- koo 9.8 100.0 -
Total 100.0 - -
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Test No. PP26 - Continued
l. Grinding |
1.5. Screen Analysis
P50 Cyclone Underflow -
Mesh Size % Retaiﬁed _ % Passing
(Tyler) Individual - Cumulative Cumulative
+ 8 0.1 0.1 99.9
10 0.1 0.2 99.8
1k 0.4 0.6 99.L4
20 0.4 1.0 99.0
28 1.3 2.3 97.7
35 . 2.7 5.0 95.0
48 7.7 - 12.7 87.3
65 12.9 25.6 Th. k4
100 S 21.1 W6.7 53.3
150 19.2 65.9 3k.1
200 - 16.6 82.5 17.5
270 6.1 88.6 1.4
‘400 5.1 93.7 6.3
- koo 6.3 100.0 -
Total 100.0 - -
Cycloné Overfloﬁ'
+ L8 9.8 9.8 90.2
65 5.8 15.6 8L .4
100 9.6 ' 25.2 4.8
150 12.h4 37.6 62.4
200 12:8 50.4 49.6
270 11.0 61.4 - 38.6
400 7.8 69.2 30.8
- koo 30.8 100.0 -
.Total 100.0 -

=)
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Test No. PP26 - Continued
- 1. Grinding
1.5. Screen Analysis
Kason Undersize
Mesh Size - % Retgined % Passing
(Tyler) Individual Cumulative Cumulative
+ L8 3.8 3.8 96.2
65 6.1 9.9 90.1
100 10.2 20.1 - 79.9
150 12.6 32.7 67.3
200 13.2 45.9 54,1
270 11.8 oT-T k2.3
. koo 8.5 66.2 33.8
- Loo 33.8 100.0 -
Total 100.0 -
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Test No. PP26 - Continued
l. Grinding
1.5. Screen Analysis
Pb Rougher Concentfate
Particle , % Retained % Passing
Size Individual Cumulative Cumulative
+ 65 mesh 1.3 1.3 98.7
100 2.8 L1 95.9
150 5.8 9.9 90.1
200 8.4 18.3 81.7
270 T.5 25.8 Th.2
koo 10.6 - 36.4 63.6
29.3 um 6.7 43.1 56.9
22.7 7.6 50.7 49.3
15.8 9.8 60.5 .39.5
10.9 10.5 o T1.0 . 29.0
8.4 - 6.2 77.2 22.8
- 8.4 22.8 100.0 -
Total 100.0 - -
Specific Gravity 4.29
Pb Regrind Discharge
+ 65 mesh . 0.1 0.1 99.9
100 0.2 0.3 99.7
150 . ' 2.0. 2.3 oT7.7
200 T.h 9.7 90.3
270 13.0. 22.7 TT.3
Loo | 2k.2 46.9 53.1
27.2 um 15.0 -61.9 38.1
21.1 15.0" 76.9 23.1
1h.7 9.3 86.2 13.8
10.1 3.8 90.0 10.0
7.8 1.7 91.7 8.3
- 7,8 8.3 100.0 -
Total 100..0 - -

Specific Gravity L4.82
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Test No. PP26 ~ Continued
l. Grinding
1l.5. Screen Analysis
Pb Régrind Cyclone Underflow
Particle . % Retained % Passing
- Bize Individual Cumulative Cumulative
"+ 65 mesh 0.6 0.6 99.k4
100 0.8 1.4 98.6
150 3.6 5.0 95.0
200 8.2 13.2 86.8
270 13.6 26.8 73.2
koo 2,1 50.9 49.1
27.2 um 15.2 66.1 33.9
21.1 k.2 80.3 19.7
1h.7 8.4 .88.7 11.3
10.1 3.2 91.9 8.1
7.8 1.4 93.3 6.7
- 7.8 6.7 100.0 -
Total . 100.0 - -
Specifié Gravity L4.83
Pb Regrind Cyclone Overflow
+ 100 mesh 0.2 0.2 ~.99.8
150 0.4 0.6 99.4
200 2.0 2.6 97.14
270 L.y 7.0 93.0
koo 12.6 . 19.6 80.4
28.2 um 8.0 27.6 2.4
21.9" 10.4 38.0 62.0
15.3 13.4 51.4 48.6
10.5 13.6 65.0 35.0
8.1 8.1 73.1 . 26.9:
- 8.1 26.9 100.0 N =
" Total 100.0 - -

Specific Gravity 4.2k
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Test No. PP26 - Con‘binuéd
1. Grinding
1.5. Screen Analysis
Zn Rougher Concentrate
Particle % Passing
Size Individual Cumulative Cumulative
+ 65 mesh L.o L.0 1 96.0
100 6.0 - 10.0 90.0 -
150 9.8 19.8 80.2
200 11.8 31.6 68.4
270 10.3 41.9 - 58.1
400 12.8 54,7 45.8
28.9 um 5.8 60.5 39.5
22.4 9.0 . 69.5 30.5
.15.6 9.4 78.9 21.1
10.7 6.k 85.3 1h.7
8.3 2.9 88.2 11.8
- 8.3 11.8 100.0 -
Total 100.0 - -
Specific Gravity 4.L2
Zn R‘egrind. Cyclone Underflow
+ .65 mesh 3.8 3.8 .96.2
100 3.8 7.6 92.h
150 10.6 18.2 81.8
200 17.6 35.8 6L.2
270 17.2 53.0 7.0
‘Lhoo 21.2° Th.2 25.8
28.1 um 7.0 81.2 18.8
21.8 7.2 88.4 11.6
15.2 h,2 92.6 T.k
10.4 1.8 oL,k 5.6
8.1 0.8 95.2 4.8
- 8.1 4.8 100.0 -
Tofal lOO_ .0 - -

Specific Gravity 4.55
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| Test No. PP26 - Continued
1. Grinding
1.5. Screen Analysis
Zn Regrind Discharge
Particle % Retained % Passing
Size _ Individual Cumulative Cunulative
+ 65 mesh 0.2 0.2 99.8
100 0.8 1.0 99.0
150 5.2 6.2 - 93.8
200 12.2 18.4 81.6
270 15.9 . 3k4.3 65.7
koo 22.0 56.3 43.7
28.1 um 8.2 6h.5" 35.5
21.8 10.4 Th.9 25.1
15.2 8.2 83.1 16.9°
10.4 4.8 - 87.9 12.1
8.1 2.4 90.3 9.7
- 8.1 9.7 100.0 -
Total 100.0 - -
Specific Gravity 4.56
Zn_Regrind Cyclone Overflow
+ 100 mesh 0.h 0.4 99.6
150 2.0 2.4 97.6
200 5.2 7.6 92.h
270 9.4 17.0 '83.0
koo 18.2 35.2 6h.8
27.8 ym 5.6° 40.8 59.2
21.6 ~12.2 53.0 47.0
15.1 14.8 67.8 32.2
10.3 ‘10,4 78.2 -21.8
8.0 5.2 83.L4 16.6
- 8.0 16.6 100.0 T -
Total 100.0 - -

34 0

Specific Gravity 4.33
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Test No. PP26 - Continued

2. Flotation

-2.1. Purpose:.

2.2.. Method:

2.3. Flowsheet:

To repeat the conditions of test PP16 but produce a portion
of Pb-Zn bulk concentrate.

As for test PPl6 except that! a portion of the zinc 3rd
cleaner concentrate (Cell No. 2) and lead 2nd cleaner
concentrate (Cell No. 4) were removed during the sampling
period. The circuit was opefated for a period of T.5 hours
and sampled every 30 minutes in the last 2 hours of operation.

2.2.1. Flotation Eguipment

As for test PP8.

2.2.2. Flotation Reagents

See following page.

As for test PP6.
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Test No. PP26 - Continued

2. Flotation

2.2.2. Flotation Reagents

- s -

Rate ' g '

© Type Circuit Point of|Additions
g/tonne i

Na2C03 8326.7 Lead Hendy Miil Feed
NaCN 208.5 Lead Hendy Mill Feed
A-343 10.73 Lead Hendy Mill Feed
A-343 28.3k Lead Pb Conditioner
MIBC 51.32 Lead Pb Rougher Feed
A-343 36.91 Lead Pb Scavenger Feed -
MIBC 19.48 Lead Pb Scavenger Feed
NazC0s 599.6 Lead Pb Regrind Mill
NaCN 55.28 Lead Pb Regrind Mill
A-343 7.50 Lead Pb Regrind Mill _
NaCN 13.35 Lead Pb-1lst Cl. Scav. Feed
A-343 9.09 Lead Pb 1st Cl. Scav. Feed
Na>C0s 183.6 Lead 'Pb 2nd Cleaner Feed.
Ca(OH)2 2136.1 Zinc Zn Conditioner Feed
CuS0y4 562.1 Zinc Zn Conditioner Feed
A-343 56.21 Zinc Zn Rougher Feed
R-208 26.23 Zinc ' Zn Rougher Feed
MIBC Lo 47 Zinc Zn Rougher Feed
D-1012 12.37 - Zinc Zn Rougher Feed
A-343 1Lk.05 Zinc Zn Scavenger Feed
DF-250 26.23 Zinc Zn Scavenger Feed
R-208 5247 Zinc Zn Scavenger Feed
Ca(OH)2 2172.3 Zinc Zn Regrind Mill -
CuS04 138.7 Zinc - Zn Regrind Mill
Z-200 ©9.84 - Zinc Zn 1st Cleaner Feed
A-343 23.k2 Zinc . Zn 1st Cia Scav. Feed
MIBC 24,73 Zinc Zn 1st Cl. Scav. Feed
D-1902 30.07 Zinc Zn 3rd Cleaner Feed
D-1902 21.36 Zinc

Zn Lth Cleaner Feed
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Test No. PP26 — Continued

2. Flotation

2.4, Results:

2.4,1. Observations -

Strong pyrite flotation was observed in the'zinc rougher stage. At 11:30
A.M., the lime addition was increased to the zinc rougher and to the Zn 1lst cleaner.

- Lh6 -

The concentrate grades improved only slightly.

2.4.2. pH and Pulp Density

. _ Pulp
Product pH Density
_ gpl
Pb Rougher Feed 9.7 1275
Pb Scavenger Tail. 9.7 1240
Pb 1st Cl. Feed 10.1 1210
_Pb 1st Cl. Scav. . 9.9 -
Pb 2nd Cl. Feed . 9.9 -
Pb 3rd Cl. Feed 10.2 - -
Zn Rougher Feed 10.2 1175
Zn Scavenger Tail. 10.1 1165
Zn 1st Cl. Feed 12.1 1200
Zn 1st Cl. Scav. Tail. 12.0 1085
Zn Combined Tails. - 1155
Zn 2nd Cl. Feed 11.2 -
Zn 3rd Cl. Feed 9.8 -
Zn bth Cl. Feed 9.2 -

2.4.3. Pulp Temperature

Product Tengrature
Pb Rougher 20
Zn Rougher 20.5




(-

(]

L.

(.

.

)

)

2 2

(.

) S

) 2 3

s

Test No. PP26 - Continued

2. Flotation

2.4.4, Chemical Analyses

- L4h7 -

Product

Assays, %, g/tonne

Pb

7n

‘Fe

Hendy Cyclone O'Flow

Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
Pb
b
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn

Rougher
Rougher

Conc.
Tail.

Scav. Conc.
Scav. Tail.

1st Cl.
1st Cl.
1st C1.
1st Cl.
2nd Cl.
3rd Cl.

Conc.
Tail.
Scav. Conc.
Scav. Tail.
Conc.
Conc.

Rougher Feed

Rougher

Conc.

Scavenger Conc.
Scavenger Tail.

1st CL1.
1st C1.
1st Cl.
1st C1.
2nd Cl.
3rd Cl.
Lth C1.

Conc.

Tail.

Scav. Conc.
Scav. Tail.
Conc.
Conc.
Conc.

Comb. Tails.
Pb Middlings-
Zn Middlings
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Test No. PP26 - Continued
2. Flotation
2.4.5. Metallurgical Results
Three-Product Formula
- "Weightr Assayé, % % Distribution
Product ' ‘
% Pb 7n Pb Zn
Pb Cleaner Conc. 2.62 67.2 3.78 73.8 2.6
7Zn Cleaner Conc. 6.09 1.55 49.8 k.o 80.6
Zn Comb. Tails. " 91.29 0.58 0.69 22.2 16.8
Kason Undersize 100.00 2.38 3.76 100.0 100.0
Lead Conc. 2.31 67.2 3.78 . 65.3 2.6
Zinc Conc. 5.45 1.55 49.8 L.0 T2.2

"Bulk Conc. 0.99 20.6 314 8.6 8:3
Comb. Tailings 91.25 0.58 0.69 22.1 16.9
Head (Calc.) 100.00 2.38 3.76 100.0 100.0
2.4.6. Metallurgical Results
Two-Product Formula
Pb Rougher Conc. T.66 23.1 T.78 Th. L 15.3
Pb Scav. Tail. 92.3k4 0.66 3.58 25.6 - 8L.7
Kason Undersize (Meas.) 100.00 2.38 3.76 100.0 100.0

(Cale.) - | 2.38 3.90 - -

' Zn Rougher Cone.’ 19.67 1.19 15.0 9.0 82.4
Zn Comb., Tail. T7.71 0.58 0.69 .| 1T.2 - 15.0
Pb Scav. Tail. (Meas.) 97.38 0.66 3.58 26.2 9T

(Cale.)’ - 0.70 -3.58 28.8 92.7

1 3 =3




