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Test No . PPl5 

l .  Grinding 

l . l .  Purpose :  

l. 2. Method: 

l. 3. Flowsheet : 

l . 4 .  Results : 

- 255 -

To repeat conditions of tests PPl3 and PPl4 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 . 

l . 4 . l .  Observations 

The grinding circuit was stable during the test run .  
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Test No . PPl5 - Continued 

l .  Grinding 

l . 4 . l . l .  Ball Mill Report 

Feed: 
Feed Rate: 
Mill Speed: 
Mill Load: 

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

[, Average Power : 

[ 

c 
0 

c 
c 

Net Power Consumtpion : 
Work Index : 
Cyclone Overflow Ka0: 

- 256 -

Minus 12 . 7  mm ore at 0 . 9  percent moisture content 
646 . 0  dry kilogrBl!ls 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 
Tot ill 675 . 7  kilogrBl!ls 
Total 7 . 5  hours,  test period 2 . 0  hours 
Total 484 5 kilograms , test period 1292 kilograms 
Cyclone underflow 79 . 2  percent 

Mill Discharge 
Cyclone Overflow 
Cyclone Underflow 
Gross 
No Load 
Net 

� % Solids 

2236 72. 5  
1420 39 . 0  
2880 85 . 5  
6 . 18 kilowatts 
1 . 93 kilowatts 
4 . 25 kilowatts 

6 . 58 kilowatt-hours per tonne of . l2;7 mm feed 
8 .90 
132 . 5  micrometers 
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Test No . PPl5 - Continued 

l .  Grinding 

l . 4 . l . 2 .  Classification Data 

Grinding Mill Hendy 
·Cyclone P-50 Dorr 50 . 8  mm diameter 

l5 . 9  mm vortex 
l2 .7  mm apex 

Rate · %  Passing 
Product 400 200 

kg/h mesh mesh 

Cyclone Feed ll57 . 8  l2 .. l 25 . 7  
Cyclone Overflow 646 . 0  37 .6  56 .9  
Cyclone Underflow 5ll . 8  7 . 5  l9 . 9  

l . 4 . 2 .  Lead Regrind Mill Report 

Regrind Mill : Hardinge Conical Mill 

Density Recircu-
lating 

g .p .l .  % Solids Load % 
2252 74 -
l420 39 -
2880 8 5 . 5  79 . 2  

Regrind Feed: 
Feed Rate :  

Pb rougher concentrate + Pb lst cleaner scavenger concentrate 
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 . 7  kilograms 

25 mm balls 90 . 7  kilograms 
Total l8l . 4 kilograms [J Average Power: Gross l. 90 kilowatts 
No Load 0 . 95 kilowatts 
Net 0 . 95 kilowatts 0 Net Power Consumption : l . 47 kilowatt-hours per tonne of flotation feed 

0 
n u 
0 
0 
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Test No . PP15 - Continued 

1 .  Grinding 

1 . 4 . 2 . 1 .  Classification Data 

Cyclone Krebs 

Product 

Regrind Feed 
Mill Discharge 
Cyclone O 'Flow 
Cyclone U'Flow 

38 .1  rnm diameter 
12 .  7 rnm vortex 
6 .  35 rnm apex 

Rate % Passing 
4oo 20 

kg/h mesh )lm 

- 60 . 7  43 . 5  
248 . 21 51.5 24 . 5  
32 .75 83 . 5  66 . 5  

215 . 46 45 . 8  20 . 0  

Density 

g .p . 1 .  " Solids ,, 

- -
- -

ll45 17 
1685 57 

1 . 4 . 3 . Zinc Regrind Mill Report 

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

Denver Mill 
Zn rougher_ concentrate + Zn 1st cleaner scavenger concentrate 
110 calculated kilograms per hour of con.,entrate 
58 r .p .m . , 70 percent of critical speed 
25 rnm balls ll3 . 4  kg 

1 . 4 . 3 . 1 .  Classification Data 

Cyclone : Goodwin 

Product 

Regrind Feed 
Mill Discharge 
Cyclone O 'Flow 
Cyclone U' Flow 

38 .1 rnm diameter 
19 .1 rnm vortex 
6 .  35 rnm apex 

Rate % Passing 
4oo 20 

kg/h mesh )lm 

- 22 . 8  9 . 4  
239 37 . 8  21 
llO 47 . 0  27 
129 24 . 3  14 

. Density 

g .p .l .  % Solids 

- -
- -

1330 33 
1695 54 
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Test No . PPl5 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Hendy Feed 

Mesh Size 
( Tyler ) Individual 

+ 3/8 3 . 9  
3 l3 . 6  
4 l0 . 2  
6 5 . 9  
8 5 . 8  

lO 5 . 5  
l4 5 .3 
20 5 .3 
28 6 . 8  
3 5  6 . 0  
48 6 . 4  
65 5 .3 

lOO 3 . 3  
- lOO l6 . 7  

Total lOO . O  

Hendy Discharge· 

+ 8 O . l  
lO 0 . 2  
l4 0 . 4  
20 o . 6  
28 l . 4  
35 2 . 2  
48 6 . 2  
65 l3 . 5  

lOO l7 . 5  
l50 l7 . 9  
200 l4 . 3  
270 9 . 2  
4oo 4 . 4  

- 400 l2 . l  

Total lOO . O  

- 259 -

% Retained % Passing 
Cumulative Cumulative 

3 . 9  " 96 .l  
l7 . 5  82 . 5  
27 . 7  72 .3 
33 . 6  66 . 4  
39 . 4  60 .6  
44 . 9  55 .l  
50 .2 49 .8  
55 . 5  44 . 5  
62 . 3  37 . 7  
68 . 3  3l . 7  
74 . 7  25 . 3  
8o . o  20 . 0  
83 . 3  l6 . 7  

lOO . O  -

- -

O . l  99 .9  
0 . 3  99·7 
0 . 7  99 .3 
l . 3  98 . 7  
2 . 7  97 . 3  
4 . 9  95 . l  

ll.l 88 . 9  
24 . 6  75 . 4  
42 . l  57 . 9  
60 . 0  40 . 0  
74.3 25 . 7  
83 . 5  l6 . 5  
87 .9 l2 .l 

lOO . O  --

- -
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D l .  Grinding 

n 

LJ 
[ 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 . 5 .  Screen Analysis 

Hendy Cyclone Underflow 

Mesh Size 
(Tyler ) Individual 

+ 8 0 . 2  
10 0 .3 
14 0 . 3  
20 0 . 6  
28 l . 3  
3 5  2 . 4  
48 6 . 9  
65 14 .9  

100 19 . 5  
150 19 . 2  
200 14 . 5  
270 8 . 6  
4oo 3 . 8  

- 4cio 7 - 5  

Total 100 . 0  . 
Hendy Cyclone Overflow 

+ 48 4 . 4  
65 4 . 0  

100 8 . 0 
150 ll . 5  
200 13 . 2  
270 12 . 2  
4oo 8 . 5  

- 4oo 38 . 2  . 

Total 100 . 0  

- 260 -

% Retained % Passing 
Cumulative Cumulative 

0 . 2  99 .8 
0 . 5  99-5 
0 . 8  99 . 2  
l . 4  98 . 6  
2 . 7  97.3 
5 . 1  . 94 .9 

12 . 0  88 . 0  
26. 9  73 . 1  
46 . 4  53 . 6  
65 . 6  34 .4  
80 . 1  19 .9 
88 . 7  ll .3 
92.5 7 . 5  

100 . 0  --
- -

4 . 4  95 . 6  
8 . 4  91 . 6  

16 . 4  83 . 6  
27 . 9  72 .1· 
4l .l  58 . 9  
53 .3 46 . 7  
61 . 8  38 . 2  

100 . 0  -

- -. . 
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Test No . PPl5 - Continued 

l .  Grinding 

1 . 5 . Screen Analysis 

Kas·on Undersize 

Mesh Size 
( ( Tyler) Individual 

+ 48 2 .9  
65 4 . 0  

lOO 8 . 5  
150 ll . 8  
200 15 .9 
270 8 . 7  
4oo 10 . 6  . 

- 4oo 37.6 

Total 100 . 0  

- 261 -

% Retained % Passing 
Cumulative Cumulative 

2 . 9  97 . 1  
6 . 9  93 .1  

15 . 4  84 . 6  
27 . 2  72 . 8  
43 .1  56 .9  
5l . 8  48 . 2  
62 . 4  37 . 6  

100 . 0  -

- -
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Test No . PPl5 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Pb Rougher Concentrate 

Particle 
Size Individual 

+ 65 mesh l0 . 6  
lOO 2 . 3  
l50 5 . 8  
200 7 . 0  
270 6 . 0  
4oo 7 . 6  
28 . 6  ]Jill 8 . 0  
22 . 2  7 . 0  
l5 . 5  9 .l 
l0 . 6  8 . 8  
8 . 2  . 5 . 2  

- 8 . 2  22 . 6  

Total lOO . O  

Specific Gravity 4 . l5 

Pb Regrind Discharge 

+ 65 mesh 0 . 2  
lOO 0 . 2  
l50 l . 4  
200 7 . 6  
270 l5 . 6  
4oo 23 . 5  
26 . 2  ]Jill l5 . l  
20 .3 ll . 9  
l4 . 2  9 .l 
9 . 7  4 . 2  
7 . 5  l . 9  

- 7 . 5  9 .3 

Total lOO . O  

Specific Gravity 4 .  83 

- 262 -

% Retained % Passing 
Cumulative Cumulative 

l0 .6  89 . 4  
l2 .9 87 . l  
l8 . 7  8l. 3  
25 . 7  74 . 3  
3l . 7  68 . 3  
39 .3 60 . 7  
47 . 3  52 . 7  
54 .3 45 . 7  
63 . 4  36 . 6  
72 . 2  27 . 8  
7� . 4  22.6 

l09 . 0  -

- -

0 . 2  99 .8  
0 . 4  99 .6  
l.8 98 .2  
9 . 4  90 .6  

25 . 0  ' 75 . 0  
48 . 5  5l. 5  
63 .6  36 . 4  
75 . 5  24 . 5  ' 

84 .6  l5 . 4  
88:8 ll . 2  
90 . 7  9 .3 

lOO . O  -

- -
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Test No . PP15 - Continued 

1 .  Grinding 

1 . 5 .  Screen Analysis 

Pb Regrind Cyclone Underflow 

. 

Particle % Retained 
Size Individual 

+ 65 mesh o . 6  
100 0 . 3  
150 3 . 0  
200 9 . 8 
270 16 . 1  
4oo 24 . 4  
26 . 7  ]lm 13 . 8  
20 . 8  11 . 5  
14 . 5  8 . 2  
10 . 0  3 . 4  
7 . 7  ' 1 . 5  

- 7 · 7  7 . 4  

Total 100 . 0  

Specific Gra.v-i ty 4 .  83 

Pb Regrind Cyclone Overflow 

+ 100 mesh 0 . 2  
150 0 . 2  
200 1 . 4  
270 3 . 4  
4oo 11 . 3  
28 . l ]lm 10 . 5  
21 . 8  10 . 0  
15 . 2  13 . 2  . 

10 . 5  13 . 2  
8 . 1  7 . 9  

- 8 . 1  28 . 7  

Total 100 . 0  

Specific Gravity 4 . 18 

- 263 -

% Passing 
Cumulative Cumulative 

0 . 6  99 . 4  
0 . 9  . 99 .1  
3 . 9  96 .1  

13;7 86 . 3  
29 .8  70 . 2  
54 . 2  45 . 8  
68 . 0  32 . 0  
79 . 5  20 . 5  
87 . 7  12 . 3  
91. 1  8 . 9  
92 .6 7 . 4  

100 . 0  -

- -

0 . 2  99 . 8  
0 . 4  99 . 6  
1 . 8  98 . 2  
5 . 2  94 .8  

16 . 5  83 . 5  
27;0 73. 0  
37 . 0  63 . 0  
50 . 2  49 .8  
63 . 4  36 . 6  
71 . 3  28 . 7  

100 . 0  -

- -
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Test No . PPl5 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Zn Rougher Concentrate 

Particle 
Size Individual 

+ 65 mesh 20 . 8  
lOO 6 . 3  
l50 ll . 2  
200 ll . 8  
270 l8 . 7  
4oo 8 . 4  
27 .4  ]lm 4 . 5  
2l . 3  6 . 2  
l4 . 8  5 . 8  
l0 . 2  3 · 7  

7 .9 l . 6  
- 7·9 l . O  

Total lOO . O  

Specific Gravity 4 . 39 

Zn Regrind Discharge 

+ 65 mesh 0 . 4  
lOO l . 2  
l50 6 . 5  
200 l7 . 4  
270 i7 . 7  
400 l9 . 0  
28 . 2  ]lm 6 . 2  
2l .9  7 · 9  
l5 . 3  7 . 4  
l0 . 5  5 . 0  
8 . l  2 . 5  

- 8 .l 8 . 8  

Total lOO . O  

[ Specific Gravity 4 .l3 

[ 
D 

- 264 -

% Retained % Passing 
Cumulative Cumulative 

20 . 8  79 . 2  
27 . l  72. 9  
38 . 3  6l.7 
50 . l  49 .9  
68 . 8  3l . 2  
77 . 2  22 . 8  
8l. 7  l8 . 3  
87 .9 l2 . l  
93 .7  6 . 3  
97 . 4  2 . 6  
99 . 0  l . O  

lOO . O  -

- -
. 

0 . 4  99 .6 
l . 6  98 . 4  
8 . l  9l . 9  

25 . 5  74 . 5  
43 . 2  56. 8 
62 . 2  37 . 8  
68 . 4  3l . 6  
76 . 3  23.7 
83 . 7  l6 . 3 . 
88 . 7  ll . 3  
9l . 2  8 . 8  

lOO . O  -

- -
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Test No . PPl5 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Zn Regrind Cyclone Underflow 

Particle % Ret 
Size Individual 

+ 65 mesh 3 . 4  
lOO 4 . 4  
l50 l3 . 5  
200 2l . 7  
270 l7 . l  
4oo l5 . 6  
27 . 4  )lm 4 . 2  
2l . 3  4 . 8  
l4 . 8  4 . 2  
l0 . 2  2 .9  
7-9 l . 5  

- 7 - 9  6 . 7  

Total lOO . O  

Zn Regrind eyclone Overflow 

+ 65 mesh 0 . 2  
lOO l . O  
l50 4 . 3  
200 l2 . 7  
270 l5 . 5  
4oo l9 . 3  
27 . 7  )lm 7 . 4  
2l. 4  9 . 8  
l5 . 0  9 . 4  
l0 . 3  6 . 2  
8 . 0  3 . 2  

- 8 . 0  ll . O  

Total lOO . O  

- 265 -

ined % Passing 
Cumulative Cumulative 

-

3 . 4  96 . 6  
7 . 8  92 . 2  

2l . 3  78 . 7  
43 . 0  

-

57 . 0  
60 . l  39 .9 
75 -7 24 . 3  
79 -9  20 . l  
84 .7  l5 . 3  
88 . 9  ll.l 
9l . 8  8 . 2  
93 .3  6 . 7  

lOO . O  -

� -

Specific Gravity 4 . 46 

0 . 2  99 .8  
l . 2  98 . 8  
5 - 5  94 . 5  

l8 . 2  8l . 8  
33 . 7  66 . 3  
53 . 0  47 . 0  
6o . 4  39 .6 
70 . 2  29 . 8  
79 . 6  20 . 4  
85 . 8  l4 . 2  
89 . 0  ll .O  

lOO . O  -

- -

Specific Gravity 4 . 29 



c 
c 
c 
0 
c 
[ 
c 
[ 
c 
c 
[ 
[ 

c 
c 
c 
c 
l'. 

- 266 -

Test No. PPl5 - Continued 

2 .  Flotation 

2 .1 .  Purpose : 

2 . 2 .  Metho.d :  

2 .  3 .  Flowsheet : 

To repeat the conditions of tests PP13 and PP14 using a 
coarser primary grind and coarser conce�trate regrinds . 

As for tests PP13 and PPl4 , except that the feed rate in the 
primary grind was increased. The circuit ;ras operated for a 
period of 7 .  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 

Rate 
Type 

g/tonne 

Na2COs 8651 . 8  
NaCN 204 . 9  
A-343 9;33 
A-343 27 . 8 6  
MIBC 51. 64 
A-343 34 .97 
MIBC 18 . 08 
Na2COs 609 . 5  
NaCN 56 . 19 
A-343 7 . 38 
NaCN 13 . 47 
A-343 9 . 26 
MIBC 2 . 45 
Na2COs 186 . 7  
Ca(OHh 3009 . 3  
CuS04 557 . 3  
A-343 55 - 73 
R-208 26 . 01 
MIBC 94 . 40 
D-1012 12 . 26 
A-343 13 . 75 
R-208 52 . 01 
D-1012 24 . 52 
Ca( OH )2  1476 . 8  
CuS04 141 . 2  
Z-200 9 - 75 
A-343 18 . 67 
MIBC 24 . 52 
D-1902 19 .13 
D-1902 10 . 59 

---
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Circuit Point of-Additions 

Lead Hendy Mill Feed 
Lead Hendy Mill Feed 
Lead Hendy Mill Feed 
Lead Pb Conditioner 
Lead Pb Rougher Feed 
Lead Pb Scavenger Feed 
Lead Pb Scavenger Feed 
Lead Pb Regrind Mill 
Lead Pb Regrind Mill 
Lead Pb Regrind Mill 
Lead Pb 1st Cl . Scav. Fee'd 
Lead Pb 1st Cl . Scav. Feed 
Lead Pb 1st Cl . Scav. Feed 
Lead Pb 2nd Cl . Feed 
Zinc Zn Conditioner Feed 
Zinc Zn Conditioner Feed 
Zinc Zn Rougher Feed 
Zinc Zn Rougher Feed 
Zinc Zn Rougher Feed 
Zinc Zn Rougher Feed 
Zinc Zn Scavenger Feed 
Zinc Zn Scavenger Feed 
Zinc Zn Scavenger Feed 
Zinc Zn Regrind Mill 
Zinc Zn Regrind Mill 
Zinc Zn 1st Cl. Feed 
Zinc Zn 1st Cl. Scav. Feed 
Zinc Zn 1st Cl. Scav. Feed 
Zinc Zn 3rd Cl . Feed 
Zinc Zn 4th Cl. Feed 
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Test No . PPl5 - Continued 

2 .  Flotation 

2 .  4 .  Results: 

2 . 4 .l .  Observations 

The lead and zinc flotation circuits were very stable during the test run. 
It was observed that large quantities of coarse pyrite· were floated in the lead 
and zinc rougher stages . However ,  the rejection of pyrite during cleaning was 
satisfactory. 

2 . 4 . 2 .  pH and Pulp Density 

Product 

Pb Rougher Feed 
Pb Scavenger Tail. 
Pb lst Cl . Feed 
Pb lst Cl . Scav. 
Pb 2nd Cl. Feed 
Pb 3rd Cl . Feed 
Zn Rougher Feed 
Zn Scav. Tail. 
Zn lst Cl . Feed 
Zn lst Cl . Scav. Tail . 
Zn Combined Tail. 
Zn 2nd Cl . Feed 
Zn 3rd Cl . Feed 
Zn 4th Cl . Feed 

2 . 4 . 3 .  Pulp Temperature 

Product 

Pb Rougher Feed 
Zn ·Rougher Feed 

pH 

9 . 8  
9 . 7  

lO . l  
lO . O  
9 . 9  

l0 . 3  
l0 . 4  
l0 . 3  
ll . 9  
n . B  
-

ll . 3  
9 . 7  
9 . 0  

Temgerature 
. c 

24 
24 . 5  

. 

Pulp 
Density 

gpl 

l345 
l3l0 
ll45 
-
-
-

l24o 
ll90 
l330 
lOBO 
U65 

-

-
-
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Test No . PPl5 - Continued 

2 .  Flotation 

2 . 4 . 4 .  Chemical Analyses 

Product 

Hendy Cyclone O ' Flow 
Pb Rougher Cone . 
Pb Rougher Tail . 
Pb Scavenger Cone .• 

Pb Scavenger Tail. 
Pb lst Cl. Cone . 
Pb lst Cl . Tail . 
Pb lst Cl . Scav. Cone . 
Pb lst Cl . Scav. Tail . 
Pb 2nd Cl. Cone . 
Pb 3rd Cl . Cone . 
Zn Rougher Feed 
Zn Rougher Cone . 
Zn Scavenger Cone . 
Zn Scavenger Tail . 
Zn lst Cl . Cone . 
Zn lst Cl . Tail . 
Zn lst Cl . Scav. Cone . 
Zn lst Cl . Scav .  Tail . 
Zn 2nd Cl . Cone . 
Zn 3rd Cl. Cone . 
Zn 4th Cl . Cone . 
Zn Comb . Tail . 

. 

Assays , %, g/tonne , . 

Pb 

2 . 36 
32 . 7  
l . 29 
l .  54 
0 . 74 

34 . 3  
9 . 26 

ll . 2  
5 . 39 

49 . 6  
63 . 0  
0 . 9l 
l . 54 
l . 54 
o . 6l 
l . 70 
l . 56 
2 .23 
0 . 94 
l . 70 
l . 45 
l.22 
o . 6l 

Zn 

3 . 85 
7 . ll 
3 . 99 
3 . 48 
3 . 9l 
8 . 45 
9 .95 

lO . l  
9 . 59 
6 . 5l 
4 . 0l 
4 . 58 

l9 . 9  
3 . 48 
0 . 5l 

42 .l 
8 . 46 

l7 . 5  
0 . 59 

47 .9 
49 .7  
50 . 0  
0 . 5l 

Ag 
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Test No . PPl5 - Continued 

2 .  Flotation 

2 . 4 . 5 .  Metallurgical Results 

Three-Product Formula 

Weight 
Product 

% 

Pb 3rd Cl . Cone . 2 . 74 
Zn 4th Cl. Cone. 6 .56  
Zn Combined Tail . ' 90 . 70 
Kason Undersize lOO . OO 

2 . 4.6. Metallurgical Results 

Two-Product Formula 

Pb Rougher Cone. 5 . 07 
Pb Scav. Tail . 94 . 93 
Kason Undersize (Meas . )  lOO . OO 

( Calc . )  . -

Zn Rougher Cone. l7 . 05 
Zn Comb . Tail. 80 . 2l 
Pb Scav. Tail . (Meas . )  97,26 

( Calc . )  -

- 270 -

Assays , % ,  :g/tonne %'Distribution 

Pb Zn Ag Pb Zn Ag 

63 . 0  4 . 0JJ 454 . 48 73 .2  2 .9  59 .l  
l . 22 50 . 0  44 .75  3 . 4  85 .l  l3 . 9  
o . 6l 0 . 5l 6.29 23 . 4  l2 . 0  27.0 
2 . 36 3 . 85 2l.09 lOO . O  lOO . O  lOO . O  

32.7 7 . ll - 70 . 2  8 . 9  -
0 . 74 3 . 9l - 29 . 8  9l .l  -
2 . 36 3 . 85' - lOO.O lOO . O  - · ·  

2 . 36 4 . 07 - - - -

l . 54 l9 . 9  - 9 .4 86 .6  -

o . 6l 0 . 5l - l7 . 4  l0.5 -

0 . 74 3 . 9l' - 26.8 . 97 .l  -
0 .77 . 3 . 9l - 3l .8  98 . 7  -
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To repeat conditions of test PPl5.  

As for test PPl5. 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. 

l . 4 . l .  Obser�ations 

The circuit operation was st,able during the test run . 
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Test No . PPl6 - Continued 

l .  Grinding 

l . 4 . l . l .  Ball Mill Report 

Feed: 
Feed Rate : 
Mill Speed: 
Mill Load: 

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

Average Power : 

Minus l2.7 ·mm ore at 0 . 9  percent moisture content 
6l5 . l  dry kilograms per hour 
32 r .p .m . , 80 . 5  percent of .critical speed 
76 . 2  mm balls 399:. l  kilograms 
50 . 8  mm balls l85:· 9 kilograms 
25 ,4 mm balls 90: . 7  kilograms 
Total 675 .7 kilograms 
Total 7 . 5  hours , test period 2 . 0  hours 
Total 46l3 kilograms , test period l230 kilograms 
Cyclone underflow 83 .2  percent 

� % Solids 
Mi;Ll Discharge 2358 76 
Cyclone Overflow l430 39 
Cyclone Underflow 2874 85 . 5  
Gross 6 . 29 kilowatts 

.No Load l . 93 kilowatts 

Net Power Consumption: 
Work Index : 
Cyclone Overflow Ka0:. 

Net 4 . 36 kilowatts 
7 . 09 kilowatt-hours per tonne of l2 . 7  mm feed 
9 . 44 
l28 . o  micrometers 
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Test No. PP16 - Continued 

l. Grinding 

1 . 4 . 1 . 2 .  Classification Data 

Grinding mill Hendy 
·cyclone P-50 Dorr 

Product 

Cyclone Feed 
Cyclone Overflow 
Cyclone Underflow 

Rate 

kg/h 

ll26;9 
615 . 1  
5ll . 8  
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50.8 mm diameter 
15 . 9  mm vortex 
12 . 7 mm apex 

% Passing 
4oo 200 
mesh mesh 

12.9 26.3 
41. 7  60 . 3  
7 . 8  19 . 6  

D "t ensJ. y 

g .p.L % 

2256. 
1430. 
2874 . 

1 . 4 .2 .  Lead Regrind Mill Report 

Regrind Mill: Hardinge Conical Mill 

. .  RecJ.rcu-
lating 

Solids Load % 

73 . -
39 -

85 . 5  83.2 

Regrind Feed: 
Feed Rate : 

Pb rougher concentrate + Pb lst cleaner scav . concentrate 
31 . 7  calculated kilograms: per hour of concentrate 

Mill Speed: 30 r . p .m . , 65 percent of �ritical speed 
Mill Load: 50 mm balls 90 . 7  kilograms 

25 mm balls 90.7 kilograms 
Total 181.4 kilograms 

Average Power : Gross 1 .90 kilowatts 
No Load 0 .9 5  kilowatts 
Net 0 .95 kilowatts 

Net Power Consumption: 1 . 54 kilowatt-hours per tonne .of flotation feed 



c 

0 

0 

0 

c 

0 

0 

0 

0 

0 

c 

0 

0 

c 

0 

0 

0 

n u .  

Test No . PP16 - Continued 

1 .  Grinding 

1 . 4 . 2 . 1 .  Classification Data 

Cyclone Krebs 25 nun diameter 
12 . 7  nun vortex 
3 . 2  nun apex 

Rate % Passing 
Product 4oo 20 

kg/h . mesh Jllll 

Regrind Feed - 57.8 41 . 5  
Mill Discharge 317 . 2  53 . 5  26 . 0  
Cyclone O 'Flow 31 . 7  98 . 3  96 . 0  
Cyclone U 'Flow 285 . 5  49 . 8  22 . 5  
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' 

Density 

g.p .l .  , , % Solids 
' 

- -
- -

1055 6 . 7  
2565 I 77 
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Test No . PP16 - Continued 

1 .  Grinding 

1 . 4 . 3 .  Zinc Regrind Mill Report 

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

Denver Mill 
Zn rough13r concentrate + Zn lst cleaner scavenger concentrate 
71 . 2  calculated kilograms per hour of concentrate. 
58 r .p .m. ,  70 percent of critical speed 
25 mm balls ll3 . 4  kg 

1 . 43 .1 .  Classification Data 

Cyclone P-25 Dorr 

Rate 
Product 

kg/h 

Regrind Feed -

Mill Discharge 317 . 4  
Cyclone O'Flow 71 . 2  
Cyclone U 'Flow 246.2 

25 mm diameter 
6 .  35 mm vortex 
3 .25 mm apex 

% Passing 
4oo 20 
mesh \lii1 

40.1 24 
34 .9  15 
62 . 3  37 
25 . 3  10 

:qensity 

g .p . l .  % Solids 

- -
- -

ll55 17 . 5  
2l95 72 

. 
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Test No . PPl6 - Continued 

l. Grinding 

1 . 5 .  Screen Analysis 

Hendy Mill Feed 

Mesh Size 
(Tyler ) Individual 

+ 3/8 8.1 
3 10.3 
4 9.0 
6 7.4 
8 4.9 

:_10 5 . 3  
14 5.2 
20 5.2 
28 7 . 1  
35 7.0 
48 6 . 5  
65 5 . 0  

100 3.4 
- 100 15 . 6  

Total 100.0 

Hendy Mill Discharge 

+ 10 O.l 
14 0.2 
20 o . 4  
28 1 . 2  
35 2 .'5 
48 6 . 4  
65 12 .3  

100 18.1 
150 18 .1 
200 14 . 4  
270 8 . 9  
4oo 4 . 5  

- 4oo 12.9 

Total 100.0 
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% Retained % Passing 
Cumulative Cumulative 

8 . 1  9l . 9  
18.4 81 . 6  
27.4 72.6 
34 .8  65 . 2  
39 . 7  60 . 3  
45 . 0  55 . 0  
50 . 2  49 . 8  
5 5 . 4  44.6 
62.5 37 . 5  
69 . 5  30.5 
76 . 0  24.0 
8l . O  19 . 0  
84.4 15.6 

100 . 0  -

- -

O . l  99 . 9  
0.3 99 . 7  
o.7 99.3 
l.9 98 .1  
4 .4 95 . 6  

10.8 89 . 2  
23.1 76.9 
41.2 58 . 8  
59 . 3  40 . 7  
73 . 7  26 . 3  
82 . 6  17.4 
87 .1  12.9 

100.0 -

- -
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Test No . PPl6 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Hensy Cyclone Underflow 

Mesh Size 
(Tyler ) Individual 

+ 8 O .l  
lO 0 . 3  
14 0.3 
20 0 . 5  
28 l . 3  
35 2 . 7  
48 6.9 
65 12 . 4  

lOO 20.0 
150 19.2 
200 16 . 7  
270 6 . 5  
4oo 5 . 3  

- 4oo 7.8 

Total 100 .0  

Hendy Cyclone Overflow 

+ 8 0 . 2  
lO 0.2 
14 0.3 
20 0 . 3  
28 0:5 
35 o.8 
48 l.8 
65 4 . 4  

lOO 8.1 
150 ll . 2  
200 12 . 4  
270 ll . 7  
4oo 8.4 

- 4oo 39 . 7  

Total 100.0 

- 277 -

% Retained ' % Passing 
Cumulative Cumulative 

O .l  99.9 
0.4 99.6 
0 . 7  99 . 3  
1 . 2  98 . 8  
2.5 97 . 5  
5 . 2  94.8 \ 

l2 .l  87 .9  
24.5 75.5 

I 44 . 5  55 . 5  
63 . 7  36 . 3  
80 . 4  19 . 6 
86.9 l3 . l  
92 . 2  7 . 8  

100 . 0  -

- -

. 0.2 • 99.8 
0.4 99 . 6  
0. "( 99.3 
l . O  99 . 0  
l.5 98 . 5  
2 . 3  97 . 7  
4.1 95 . 9  
8.5 9l.5 

16 . 6  83 . 4  
27.8 72 . 7  
40 . 2  59 . 8  
5l. 9  48.1 
60.3 39.7 

lOO.O •• 
-

- -
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Test No . PPl6 - Continued 

l .  Grinding 

l.5 .  Screen Analysis 

Kason Undersize 

Mesh Size 
(Tyler ) Individual 

+ 48 2.2 
65 4.3 

lOO 8 . 6  
l50 l0 . 4  
200 l4 . 2  
270 8 . 4  
4oo l0.2 

- 4oo . 4l . 7  

Total lOO . O  
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% R
.
et• ined % Passing 

Cumulative Cumulative 

2 . 2  97 .8  
6.5 93 . 5  

l5.l 84 .9 
25 . 5  74 . 5  
39 . 7  60.3 
48 .l 5l .9 
58 . 3  

' 

4l . 7  
lOO . O  -

- -



0 
D 
0 
0 
c 

D 
0 
0 
D 
0 
[ 

l 

.J 

.J 

Test No . PPl6 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Pb Rougher Concentrate 

Particle 
Size Individual 

+ 65 mesh l . 4  
lOO 4.3 
l50 6 .9  
200 l0 . 9  
270 8.7 
4oo lO . O  
27 .0  )Jm 8 . 0  
20.9 6.7 
1.4 . 6  8 . 0  
lO .. O 7 . 4  
7 . 8  5 . 0 

- 7 . 8  22 . 7  

Total lOO . O  

Pb Regrind Discharge 

+ 65 mesh 0 . 4  
lOO 0.6 
l50 3 . 2  
200 7 . 8  
270 l3 . 5  
lioo 2l. O  
. 25 . 4  jJm l5 . 2  
l9 . 7  l2 . 4  
l3 . 8  ll . 7  
9 . 5  6 . 4  
7 . 3  l.4 

- 7.3 6 . 4  

Total lOO.O 
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% Retained % Passing 
Cumulative Cumulative 

' 

l . 4  98 . 6  
5 . 7  94,3 

l2.6 87.4 
23 . 5  76. 5  
32 .2  66 . 8  
42 . 2  57.8 
50 . 2  49.8 
56. 9  43 .l  

. 64.9 35 .l  
72 .3  27 . 7  
77.3 22.7 

lOO . O  -

- -

Speci�ic Gravity 4.79 

0 . 4  99.6 
l , O  99 .0  • 

4 . 2  95 .8  
l2 . 0  88 . 0  
25 . 5  74 . 5  
46 . 5  53 . 5  
6l . 7  38 . 3  
74. l  25 .9  
85 . 8  l4 .2  
92. 2 7 . 8  
93 .6  6 . 4  

lOO . O  -

- � 

Speci�ic Gravity 5.0l 
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Test No . PPl6 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Pb Regrind Cyclone Underflow 

Particle % Retained 
Size Individual 

+ 65 mesh 0 . 9  
lOO 0 . 8  
l50 3 . 7  
200 9 . 4  
270 l4.6 
4oo 20.8 
25 . 0  )Jill l5.4 
l9.4 l2.4 
l3 . 6  ll. O  
9 . 3  5 . 2  
7 . 2  l.O 

- 7.2 4.8 

Total lOO . O  

Spec�f�c GraV1ty 5 . 08 

Pb Regrind Cyclone Overflow 

+ l50 mesh 0 . 2  
200 0.2 
270 0.3 
4oo l . O  
28.5 )Jill 0.8 . 
22 . l  0.9 
l5 . 4  2.4 
l0 . 6  l4 . 8  
8 . 2  l7 . 6  

- 8 . 2  6l.8 

Total lOO.O 

Specific Gravity 4 . l5 
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% Passing 
Cumulative Cumulative 

0.9 99 .l  
l . 7  . 98.3 
5.4 94.6 

l4 . 8  85 . 2  
29.4 70.6 . 
50.2 49 . 8  
65 .6 

. 
34 . 4  

78.0 22 . 0  
89 . 0  ll . O  
94.2 5 . 8  
95 . 2  4 . 8  

lOO . O  • -

- -

' 

0 . 2  99 . 8  
0.4 99.6 
0 . 7  99 . 3  
l . 7  98 . 3  
2 . 5  97 . 5  
3 . 4  96 .6  
5.8 94.2 

20.6 79 . 4  
38 . 2  6l .8  

lOO.O -

- ' -
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Test No . PPl6 - Continued 

l. Grinding 

1 . 5 .  Screen Analysis 

Zn Rougher Concentrate 

Particle 
Size Individual 

+ 65 mesh 3 . 0  
100 7 . 0  
150 8 . 4  
200 14 . 8  
270 12. 3  
4oo 14. 4  
29 . 4  Jim 5 . 0  
22 . 8  7 . 8  
15 . 9  7 . 6  
10 . 9  5 . 2  
8 . 5  2 . 8  

- 8 . 5  ll.Y. 
Total 100 . 0  

Specific Gravity 4 . 24 

Zn Regrind Discharge 

+ 100 mesh o . 8  
150 5 - 5  
200 15 . 2  
270 21 . 2  
4oo 22 . 4  . 
27.4 Jllll 8 . 1  
21 . 3  9 . 2  
14 . 8  6 . 2  
10 . 2  3 . 2  
7 - 9  1 . 4  

- 7 .9  6 . 8  

Total 100 . 0  

Specific Gravity 4 . 40 
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% RetEined % Passing 
Cumulative Cumulative 

3 . 0  97 . 0  
10 . 0  90 . 0  
18 . 4  81 . 6  
33 . 2  66. 8  
45 . 5  54 . 5  
59 - 9  40 .1  
64 . 9  35 .1  
72- 7  27 . 3  
80 . 3  19 . 7 

' 85 . 5  14 . 5  
88 .3  11 . 7  

100 . 0  I -

- -

o . 8  99 . 2  
6 . 3  93 -7  

21. 5  78 .5  
42 . 7  57 - 3  
65 .1  34 .9 
73 - 2  26 . 8  
82 . 4  17 . 6  
88 .6  ll . 4  
91 . 8  8 . 2  
93 . 2  6 . 8  

100 . 0  -

- -I 
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Test No . PP16 - Continued 

1 .  Grinding 

1 . 5 .  Screen Analysis 

Zn Regrind Cyclone Underflow 

Particle % Retained 
Size · Individual 

+ 65 mesh 2 . 0  
100 2 . 5  
150 10 .1 
200 18 . 4  
270 21. 0  
4oo 20 . 7  
27 . 4  )l1ll 7 - 0  
21 . 3  7 . 0  
14. 8  4 . 2  
10 . 2  1 . 8  

7 . 9  0 . 7  
- 7 -9  4 . 6  

Total 100 . 0  

Specific Gravity 4 . 41 

Zn Regrind eyclone Overflow 

+ 100 mesh 0 . 4  
150 0 . 8  
200 5.0 
270 11. 0  
4oo 20 . 5" 
27 . 7  ]lm 9 . 0  
21. 4  13 . 0  
15 . 0  12 . 6  
10 . 3  8 . 4  
8 . 0  4 . 4  

- 8 . 0  14 .9  

Total 100 . 0  

Specific Gravity 4 . 28 
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% Passing 
Cumulative Cumulative 

2 . 0  98 . 0  
4 . 5  95 - 5  

14 .6  85 . 4  
33 . 0  67 . 0  
54. 0  46 . 0  
74 . 7  25 . 3  
81. 7  18 . 3  
88 . 7  11 . 3  
92 . 9  7 - 1  
94 . 7  5 - 3  
95 - 4  4 . 6  

100 . 0  -

- -

0 . 4  99 .6  
1 . 2  98 . 8  
6 . 2  93 . 8  

17. 2  82 . 8  
37 - 7  62.3 
46. 7  53 . 3  
59 . 7  40 . 3  
72. 3  27-7 
80 . 7  19 . 3  
85 .1 14 .9 

100 . 0  -

- -

' 
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Test No . PPl6 - Continued 

2 .  Flotation 

2 .l .  Purpose: 

2 . 2 .  Method: 

2 .  3 .  Flowsheet : 

To rep.eat the conditions o:f t.est PPl5 using :finer lead and 
zinc rougher concentrate regrinds . 

As :for test PPl5 except that a di:f:ferent arrangements o:f. the 
cyclones in the regrind was used . . The circuit was operated 
:for a period o:f 7 . 5  hours and' sampled every 30 minutes· in the 
last two .. hours o:f operation. 

2 . 2 . 1 .  Flotation Equivment 

As :for test PPB . 

2 . 2 . 2 .  Flotation Reagents 

See :following page . 

As :for test PP6 , 
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Test No. PPl6 - Continued 

2 .  Flotation 

2 . 2 . 2 .  Flotation . Reagents 

Rate 
Type g/tonne 

Na2C03 8822 . 9  
NaCN 2l6 . 5  
A-343 9 . 49 
A-343 29 . 26 
MIBC 53. 44 
A-343 36 . 87 
Na2C03 653 . 55 
NaCN 59 . 50 
A-343 7 . 90 
NaCN l3 . 75 
A-343 9 . 54 
MIBC . 2 . 58 
Na2C03 200 . 5  
Ca( OH)2  3243 . 4  
CuS04 585 . 3  
A-343 58 . 53 
R-208 39 . 02 . 
MIBC 99 .l4 
D-l0l2 l2 . 88 
A-343 l4 . 63 
R-208 54 . 63 
D-l0l2 25 . 75 
Ca(OHh l463 . 2  
CuS04 l46 . 3  
Z-200 l0 . 24 
A-343 l9 . 4l 
MIBC 25 .75 
D-l902 l9 . 3l 
D-l902 ll. 32 
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Circuit Point of Additions 
-

Lead Hendy Mill Feed 
Lead Hendy Mill Feed 
Lead Hendy Mill Feed 
Lead Pb Conditioner 
Lead Pb Rougher·Feed 
Lead Pb Scaveng�r Feed 
Lead Pb Regrind Mill 
Lead Pb Regrind ,Mill 
Lead Pb Regrind · Miil ' Lead· Pb lst Cl . , Scav. Feed 
Lead Pb lst Cl . Scav • Feed 
Lead Pb lst Cl . , Scav. Feed 
Lead Pb 2nd Cl . Feed 
Zinc Zn Conditiqner Feed 
Zinc Zn Conditioner Feed 
Zinc Zn Rougher:Feed 
Zinc Zn Rougher Feed 
Zinc Zn Rougher Feed. 
Zinc Zn Rougher •Feed 
Zinc Zn Scavenger Feed 
Zinc Zn Scavenger Feed 
Zinc Zn Scavenger Feed 
Zinc Zn Regrind Mill 
Zinc Zn Regrind ,Mill 
Zinc Zn lst Cleaner Feed 
Zinc Zn lst Cl . Scav. Feed 
Zinc Zn lst Cl . Scav .  Feed 
Zinc Zn 3rd Cl . Feed 
Zinc Zn 4th Cl . Feed 
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Test No . PPl6 - Continued 

2 .  Flotation 

2 .  4 .  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 imp�oved cleaning performance .  

Several pumps were sanded during the test rll,n which resulted in unstable 
conditions, 

2 . 4 . 2 .  pH and Pulp Density 

Product 

Pb Rougher Feed 
Pb Scavenger Tail . 
Pb lst Cl. Feed 
Pb lst Cl . Scav. 
Pb 2nd Cl. Feed 
Pb 3rd Cl . Feed 
Zn Rougher Feed 
Zn Scavenger Tail . 
Zn lst Cl . Feed 
Zn lst Cl. Scav. Tail. 
Zn Combined Tail . 
Zn 2nd Cl . Feed 
Zn 3rd Cl,' Feed 
Zn 4th Cl . Feed -

2 . 4 . 3 .  Pulp Temperature 

Product 

Pb Rougher Feed 
Zn Rougher Feed 

pH 

9 · 7  
9 . 6  

lO .l  
10 . 0  
9 . 9  

10 . 3  
10 . 4  
10 . 3  
12 .1  
11 . 9  
-

11 . 5  
10 . 0  
9 . 3  

Temperature oc 

23 . 5  
24 

Pulp 
Density 

gpl 

1320 
1295 
1055 

-

-

-
1250 
�95 
1155 
1060 
1165 
-

-

-
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Test No . PPl6 - Continued 

2 .  Flotation 

2 .. 4 . 4 .  Chemical Analyses 

Product 

Hendy Cyclone O 'Flow 
Pb Rougher Cone . 
Pb Rougher Tail . 
Pb Scavenger Cone . 
Pb Scavenger Tail . 
Pb lst Cl. Cone . 
Pb lst Cl . Tail . 
Pb lst Cl. Scav. Cone . 
Pb lst Cl . Scav. Tail . 
Pb 2nd Cl. Cone ·. 
Pb 3rd Cl . Cone . 
Zn Rougher Feed 
Zn Rougher Cone . • 

Zn Scav. Cone . 
Zn Scav. Tail . 
Zn lst Cl . Cone . 
Zn lst Cl . Tail . 
Zn lst Cl . Scav. Cone , 
Zn lst Cl . Scav. Tail . 
Zn 2nd Cl . Cone . 
Zn 3rd Cl . Cone • .  

Zn 4th Cl. Cone . 
Zn Comb . Tail . 
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Assays, % ,  g/tonne 

Pb Zn 

2 . 46 3 . 94 
34 . 3  7 . 27 
1 . 24 3 .92 
7 . 76 9 . 08 
0 . 73 3 .82 

38 .4  6 . 09 
12 . 2  10 . 0  
14 . 4  10 . 1  
8 . 78 10 . 6  

53 . 5 . 3 .95  
63 . 6  2 . 40 
0 . 90 4 . 52 
1 . 72 27 . 9  
1 . 84 4 . 50 
0 . 62 0 . 55 
1 . 66 48 . 2  
1 .83  9 . 52 
2 . 36 26 . 4  
2 . 64 1 . 33 
1 . 46 49 . 5  
1 . 38 50 . 2  
l . lO 51. 4  
0 . 64 0 . 56 
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Test No . PPl6 - Continued 

2 .  Flotation 

2 . 4 . 5 .  Metallurgical Results 

[} Three-Product Formula 

0 
[J 
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0 
0 
0 
0 
c 
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0 
0 
u 
0 
c 
0 

Product 

Pb 3rd Cleaner Cone . 
Zn 4th Cl. Cone . 
Zn Comb . T&il . 
Kason Undersize 

2 . 4 . 6 .  Metallurgical Results 

Two-Product Formula 

Pb Rougher Cone . 
Pb Scav. Tail . 
Kason Undersize (Meas . )  

( Calc , )  
Zn Rougher Cone . 
Zn Comb . Tail . 
Pb Scav. Tail . (Meas . )  

( Calc . )  

Weight 

% 

2 . 84 
6 . 55 

90 . 6l 
lOO.OO 

5 .l5 
94. 85 

lOO.OO 
-

ll . 58 
8 5 . 58 
97 . l6 

-
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Assays , % % Distribution 

Pb Zn Pb. Zn 

63 . 6  2 .40 73 . 5  l . 7  
l .lO 5L4 2 . 9  85 . 4  
0 . 64 0 . 56 23 . 6  l2 .9 

. 2 . 46 3 . 94 lOO.O lOO.O 

34 . 3  7 . 27 7l . 8  9 . 4  
0 . 73 3 . 82 28 . 2  90 . 6  
2 . 46 3 . 94 lOO.O lOO.O 
2 . 46 4 . 00 - -
l . 72 27 . 9  7 . l  85 . 6  
0 . 64 0 . 56 l9 . 4  l2 .7  
0 . 73 3 . 82 26 . 5  98 . 3  
0 . 77 3 . 82 30 . 4  97 .l 
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Test No . PPl7 

0 l .  Grinding 
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l .l .  Purpose: 

l . 2 .  Method: 

l. 3. Flowsheet : 

l .  4 .  Results: 
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To repeat the conditions of test No . l5 . 

As for test PPl5 .  The grinding circuit was operated for 
a period of 7 . 5  hours at a feed rate of '623.0 kilograms 
per hour . Samples were taken every 30 minutes_ in the 
last two hours of operation. 

As for test No . PPl . 

l . 4 . l .  Observations 

The circuit was very stable during the test ruq . 
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Test No . PP17 - Continued 

. 1 .  Grinding 

1 .  4 . 1 . 1 .  Ball Mill Report 
Feed: 
Feed Rate : 
Mill Speed: 
Mill Load: 

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

Average Power : 

Net Power Consumption : 
Work Index: 
Cyclone Over�low Ka0: 

- 289 -

Minus 12 . 7  mm ore at 0 . 7  percent moisture content 
623 . 0 dry kilograms per hour 
32 r . p .m. , 80 . 5  percent o� critical speed 
76. 2 mm balls 
50 . 8  mm balls 
25 . 4  mm balls 
Total 

399 .1  
185 . 9  
90 .7 

675 - 7  

kilograms 
kilograms 
kilograms 
kilograms 

Total 7 . 5  hours , test period 2 . 0  hours 
Total 4673 kilograms , test period 12lf6 kilograms 
Cyclone under�low 82 . 7  percent 

ID2!. % Solids 
Mill Discharge 2337 76 
Cyclone Over�low 1440 4o 
Cyclone Under�low 2898 86 
Gross 6 . 77 kilowatts 
No Load 1 . 93 kilowatts 
Net 4 . 84 kilowatts 
7 . 76 kilowatt-hours per tonne o� 12 . 7  mm �eed 
10 .10 
ll9 . 4  micrometers . 
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Test NO . PPl7 - Continued 

l .  Grinding 

1 .4 .1 . 2 .  Classification Data 

Grinding Mill : Hendy 
Cyclone P-50 Dorr 

Rate 
Product 

kg/h 

Cyclone Feed ll38 
Cyclone Overflow 623 
Cyclone Underflow 515 

50 . 8  mm diameter 
15 .9 mm vortex 
12 . 7  mm apex 

% Passing 
4oo 200 
mesh mesh 

15 . 8  29 . 0  
37 .0  59 .4  
7 . 5  20 . 8  

1 . 4 . 2 .  Lead Regrind Mill Report 

Regrind Mill : Hardinge Conical Mill 

Density 

g .p . l .  % 

2198 
1440 
2898 

Recircu-
lating 

Solids Load % 
66 -
4o -
86 82 . 7  

Regrind Feed: 
Feed Rate :  

Pb rougher concentrate + Pb lst cleaner scavenger concentrate 
32 . 96 calculated kilograms per hour of concentrate 

Mill Speed: 30 r .p .m .,  65 percent of critical speed 
Mill Load : 50 mm balls 90 . 7  kilograms 

25 mm ballls 90 .7 kilograms 
Total l8l . 4  kilograms 

Average Power : Gross l .90 kilowatts 
No Load 0 . 95 kilowatts 
Net 0 .95  kilowatts 

Net Power Consumption: 
1 . 52 kilowatt-hours per tonne of flotation feed 

1 . 4 . 2 .1 .  Classification Data 

Cyclone : Krebs 

Product 

Regrind Feed 
Mill Discahrge 
Cyclone O 'Flow 
Cyclone U'Flow 

25 mm diameter 
12 . 7  mm vortex 
3 . 2  mm apex 

Rate % Passing 
4oo 20 

kg/h mesh �m 

- 64 .8  !18 . 5  
364 . 84 45 .1 13 . 0  
32 .96 98 . 5  79 . 0  

33l .BB 40 . 0  ll . 5  

Density 

g .p .l .  % Solids 

- -
- -

ll20 13 
2790 84 

-· 
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Test No . PP17 - Continued 

l .  Grinding 

1 . 4 . � .  Zinc Regrind Mill Report 

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

Denver Mill 
Zn rougher concentrate + Zn lst cleaner scavenger concentrate 
73 , 3  calculated kilograms per hour of concentrate 
58 r .p .m . , 70 percent of critic·al speed 
25 mm balls ll3 .4  kg 

1 . 4 . 3 . 1 .  Classification Data 

Cyclone P-25 Dorr 

Product 

Regrind Feed 
Mill Discharge 
Cyclone O ' Flow 
Cyclone U 'Flow 

25 mm diameter 
6.35 mm vortex 
3 . 25 mm apex 

Rate % Passing 
4oo 20 

kg/h mesh ]J1D. 

- 44 . 7  28 
372 . 0  33 . 0  13 . 5  
73 . 3  71 . 6  45 

298 . 7  25 . 3  8 . 5  

Density 

g .p .l .  % Solids 

- -
- -

ll65 18 
2170 68 
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Test No . PP17 - Continued 

1 .  Grinding 

1 . 5 .  Screen Analysis 

U Hendy Mill Feed 

c Mesh Size % Retained 
(Tyler) Individual. 

D 
D 
[ 
[ 
D 
D 
0 
0 
n u 

c 

D 

n 
w 

c 
n 
u 

+ 3/8 
3 . 

4 
6 
8 

10 
14 
20 
28 
35 
48 
65 

100 
- 100 

Total 

Hendy Mill Discharge 

+ 10 
14 
20 
28 
35 
48 
65 

100 
150 
200 
270 
4oo 

- lioo 

Total 

0 . 9  
8 .9 

10 . 0  
6 . 5  
6 . 2  
6 . 0  
5 . 9  
5 . 5  
8 .1 
7 . 5  
7 . 4  
5 . 5  
3 . 7  

17 . 9  

100 . 0  

0 . 1  
0 .1  
0 . 3  
l . O  
2:4 
6 . 3  

11. 4  
18 . 3  
17 . 5  
16 . 6  

6 . 9  
6 . 3  

15 .8  

100 . 0  
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% Passing 
Cumulative Cumulative 

0 . 9  99 .1  
9 . 8  90 . 2  

19 .8  80 . 2  
26 . 3  73 . 7  
32 . 5  67 . 5  
38 . 5  61 . 5  
44 . 4  55 . 6  . 

49 . 9  
' 

50 .1  
58 . 0 .  42 . 0  
65 . 5  34 . 5  
72 . 9  27 .1  
78 . 4  21 .6' 
82 . 1  17 .9 

100 . 0  -

- -

0 .1  99 . 9  
0 . 2  99 . 8  
0 . 5  99 . 5  
1 . 5  98 . 5  
3 . 9  96 .1  
7 . 2  92 .8  

18 . 6  81 . 4  
36 . 9  63 .1  
54 .4  45 . 6  
71 . 0  29 . 0  
77 .9 22 .1 
84 . 2  15 . 8  

100. 0  -
' - -
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Test No . PPl7 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Hendy Cyclone Underflow 

Mesh Size 
(Tyler) Individual 

+ 8 O .l  
lO 0 . 2  
l4 0 . 3  
20 0 . 5  
28 l . 2  
35 2 . 3  
48 6 . 6  
65 l4 .l  

lOO l9 . 3  
i50 l9 . 6  
200 l5 . 0  
270 9 . 0  
400 4 . 3  

- 4oo 7 . 5  

Total lOO . O  

Hendy Cyclone Overflow 

+ 8 O .l 
lO 0 . 2  
l4 O .l  
20 O .l  
28 0 .·3 
35 0 . 6  
48 . l . 7  
65 3 . 7  

lOO 8 . 5  
l50 l0 . 6  
200 l4 . 5  
270 8 . 3  
4oo ll . 5  

- 4oo 39 . 8  

Total lOO . O  
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% Retdned % Passing · 
Cumulative Cumulative 

O . l  99 . 9  
0 . 3  99 . 7  
0 . 6  99 . 4  
l . l  98 . 9  
2 . 3  97 .7  
4 , 6  95 . 4  

ll . 2  88 . 8  
25 . 3  74 . 7  
44 . 6  55 . 4  
64 . 2  35 . 8  
79 . l  20 . 8  
88 . 2  ll . 8  
92 . 5  7 . 5  

lOO . O  -

- -

, O . l  99 . 9  
0 . 3  99 . 7  
0 . 4  99 . 6  
0 . 5  99 . 5  
0 . 8  99 . 2  
l . 4  98 . 6  
3 . l  96. 9  
6 . 8  93 . 2  

l5 .3 '  84 . 7  
25 . 9  74 . l  
4o . 4  59 . 6  
48 . 7  5l . 3  
60 . 2  39 . 8  

lOO . O  -

- -
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o l .  Grinding 
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l . 5 .  Screen Analysis 

Kason Undersize 

Mesh Size 
( Tyler) Individual 

+ 48 3 .l 
65 4 . 3  

lOO 8 .l 
l50 ll . 5  
200 l3 . 6  
270 l2 . 8  
4oo 9 . 6  

- 4oo 37 . 0  

Total lOO . O  
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% Retained % Passing 
Cumulative Cumulative 

3 . l  96 . 9  
7 . 4  92 . 6  

l5 . 5  94 . 5  
27 . 0  73 . 0  
40 . 6  59 . 4  
53 . 4  46 . 6  
63. 0  37 . 0  

lOO .O  -

- -
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Test No . PPl7 - Continued 

l .  Grinding 

l .  5 .  Screen Analysis  

0 Pb Rougher Concentrate 

c 
c 
0 
c 
c 
0 
0 
c 
c 
� LJ 
n c.J 

0 
0 
0 
c 

Particle 
Size Individual 

+ 65 mesh l . O  
lOO 3 . 2  
l50 5 .3 
200 7 . 9  
270 7 . 6  
4oo l0 . 2  
28 . 5  )Jill 6 .9  
22 .l 6 . 4  
l5 .4 9 . 2  
l0 . 6  9 .3 
8 . 2· 5 . 9  

- 8 . 2  27.l 

Total lOO . O  

Specific Gravity 4 . 35 

Pb Regrind Discharge 

+ 

-

65 mesh 
lOO 
l50 
200 
270 
4oo 
25 . 5  )lm 
l9 . 7  
l3 . 8  
9 . 5  
7 . 3  
7 . 3  

Total 

0 . 38 
l . 44 
4 . 30 

lO .l2 
l5 . 64. 
22 . 98 
20 .l8 
l2 .06 
6 . l0 
2 . 00 
0 . 78 
4 . 02 

lOO .O  

Specific Gravity 5 . l9 
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% Retained % Passing 
Cumulative Cumulative 

l . O  99 . 0  
4 . 2  9 5 . 8  
9 . 5  90 . 5  

l7 . 4  82 .6 
25 . 0  75 . 0  
35 . 2  64 .8  
42 . l  57 .9  
48 . 5  5l. 5  
57. 7  42 . 3  
67 . 0  33 .0  
72 . 9  27.l 

lOO , O  -

- -

0 . 38 99 . 62 
l . 82 98 .l8 
6 .l2 93 . 8 8" 

l6 . 24 83 .76 
3l . 88 68 .l2 
54 .86 45 . l4 
75 . 04 24 . 96 
87.l0 l2 . 90 
93 . 20 6 . 80 
95 . 20 4 . 80 
95 . 98 4 . 02 

l00 . 00'' -

- -
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Test No . PPl7 - Continued 

L Grinding 

l . 5 .  Screen Analysis 

Pb Regrind eyclone Underflow 

Particle % Retained 
Size Individual 

+ 65 mesh L7  
lOO 4 . 7  
l50 lD . l  
200 9 . 8  
270 l3 . 6  
4oq 20 . l  
2 5 . 3  )Jill ' l7 . 5  
l9 . 6  ll . l  
l3 . 7  4 .9 
9 - 4  l . 3  
7 - 3  0 . 6  

- 7 - 3  4 . 6  

Total lOO . O  

Specific Gravity 5 . 2l 

Pb Regrind eyclone Overflow 

+ lOO mesh 0 . 2  
l50 0 . 2  
200 0 . 3  
270 0 . 2  
4oo 0 . 6 .  
29 . 0  )Jill 3 . 0  
22 . 5  9 . 8  
l5 .7 20 . 4  
l0 . 8  l8 . 2  
8 . 3  lO . l  

- 8 . 3  37 . 0  

TotB.l lOO . O  

Specific Gravity 4 . 04 
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% Passing 
Cumulative Cumulative 

l . 7  98 . 3  
6 . 4  93 .6  

l6 . 5  83 . 5  
26 . 3  73 - 7 
39 .9 60 . l  
6o . o  40 . 0  
77 - 5  22 . 5  
88 . 6  ll. 4  
93 . 5  6 . 5  
94 . 8  5 . 2  
95 . 4  4 . 6  

lOO . O  -

- -

0 . 2  99 .8 
0 . 4  99 . 6  
0 . 7  99 . 3  
0 . 9  99 . l  
l . 5  98. 5  
4 . 5  95 - 5  

l4 . 3  85 . 7  
34. 7  65 . 3  
52 . 9  47 . l  
63 . 0  37 . 0  

lOO .O  -

- -
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Test No . PPl7 - Continued 

l. . Grinding 

l . 5 .  Screen Analysis 

Zn Rougher Concentrate 

Particle % Retained 
Size Individual 

+ 65 mesh 2 . 3  
lOO 6 .9 
l50 lO . l  
200 l3 . 2  
270 l0 .6  
4oo l2 . 2  
28.9 )llJl 4 . 8  
22 . 4  8 .4 
l5 . 6  8 . 7  
l0 . 7  5 . 8  
8 . 3  2 . 9  

- 8 . 3  l4 . l  

Total lOO . O  

Specific Gravity 4 . 24 

Zn Regrind Discharge 

+ 65 mesh o . 4  
lOO l .O  
l50 4 . 0  
200 l4 . o  
270 22. 4 . 
4oo 25 . 2  
28 . l  )Jm 7 . 8  
2l . 8  9 . 6  
l5 . 2  , 6 . 2  
l0 . 4  2 . 8  

8 . l  l . 2  
- 8 . l  5 . 4 

Total lOO . O  

Specific Gravity 4 . 44 

- 297 -

% Passing 
Cumulative Cumulative 

2 . 3  97- 7 
9 . 2  90 . 8  

l9 . 3  80 . 7  
32. 5  67 . 5  
43 . l  56 .9 
55 . 3  44 . 7  
60 . l  39 .9 
68 . 5  3l . 5 
77 . 2  22 . 8  
83 . 0  l7 . 0  
85 . 9  l4 . l  

lOO . O  -

- -

0 . 4  99 .6 
l . 4  98 .6  
5 . 4  94 . 6  

l9 . 4  80 .6  
4l . 8  5 8 . 2  
67 . 0  33 . 0  
74 . 8  25 . 2  
84 . 4  l5 .6  
90 . 6  9 . 4  
93 . 4  6 . 6  
94.6 5 . 4  

lOO . O  -

- -
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Test No . PP17 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Zn Regrind eyclone Under�low 

Particle % Rs'ta 'ned 
Size Individual 

+ 65 mesh 20 . 4  
100 6 . 4  
150 10 . 7  
200 10 .1  
270 11 . 9  
4oo 15 . 2  
28 . 2  )liD 7 -9  
.21 .9 7 . 4  
15 . 3  4 . 2  
10 . 5  1 . 5  
8 . 1  0 . 6  

- 8 . 1  3 - 7  

Total 100 . 0  

Speci�ic Gravity 4 . 49 · 

Zn Regrind Cyclone Over�low 

+ 100 mesh 0 . 2  
150 0 . 4  
200 3 . 1  
270 6 . 8  
4oo 17 - 9  
28 . 6  )liD 7 . 6 . 
22 . 2  14 . 3  
15 . 5  15 .1  
10 . 6  10 . 2  
8 .2 5 - 5  

- 8 . 2  18 . 9  

Total 100 . 0  

Speci�ic Gravity 4 .18 
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% Passing 
Cumulative Cumulative 

20 . 4  79 . 6  
26 .8  73 . 2  
37 - 5  62 . 5  
47.6 52. 4  
59 .6  40 . 5  . 74 . 7  25 . 3  
82 . 6  17 . 4  
90 .0  10 . 0  
94 . 2  5 . 8  
95 . 7  4 . 3  
96 . 3  3 . 7  

100 . 0  -

- -

0 . 2  99 .8  
0 . 6  99 . 4  
3 . 7  96 . 3  

10 . 5  89 . 5  
28 . 4  71. 6  
36 . 0  64 . 0  
50 . 3  49 . 7  
65 .4 34 . 6  
75 . 6  24 . 4  
81 . 1  18 . 9  

100 . 0  -

. - -
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Test No . PP17 - Continued 

0 2 .  Flotation 
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2 . 1 .  Purpose : 

2 .  2 .  Method: 

2. 3 .  Flowsheet : 

To repeat the conditions of test PP15 . 

As for test PP15 . The circuit was operated for a period 
of 7 . 5  hours and sampled every 30 minutes in the 1ast two 
hours of operation. 

2 . 2 . 1 .  Flotation Equipment 

As for test PPB . 

2 . 2 . 2 .  Flotation Reagents 

See following page . 

As for test PP6 . 
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Test No . PP17 - Continued 

2 .  Flotation 

2 . 2 . 2 .  Flotation Reagents 

Rate 
Type 

g(tonne 

Na2COs 8627 . 7  
NaCN 219 .6  
A-343 9 . 48 
MIBC 53 .89 
A-343 28 . 44 
A-343 34 . 43 
Na2COs 628 . 74 
NaCN 54 . 89 
A-343 7 . 48 
A-343 9 . 48 
NaCN 13 . 47 
MIBC . -
Na2COs 184 .13 
Lime 3293 . 4  
CuS04 570 . 36 
A-343 57 . 38 
R-208 28 .44 
MIBC 98 . 80 
D-1012 14 . 97 . 
A-343 14 . 47 
R-208 50 . 90 
D-1012 28 . 44 
Ca( OHh 2370 . 25 
Z-200 9 . 48 
A-343 - 18 . 96 
MIBC 25 . 45 
D-1902 20 . 46 
D�902 7 . 49 
CuS04 133 . 73 
MIBC 18 .96 

- 300 ·-

' 

Circuit Point o:f Additions 

Lead Hendy Mill Feed 
Lead Hendy Milj. Feed 
Lead Hendy Mill Feed 
Lead Pb Rougher Feed 

' 

Lead Pb Condit :i.oner . 
Lead Pb Scavenger Feed 
Lead Pb Regrind Mill Feed 
Lead Pb Regrin� Mill Feed 
Lead Pb Regr . Cyclone Feed Pump 
Lead Pb 1st Cl. Scav. 
Lead Pb 1st Cl .'• Scav. 
Lead Pb 1st Cl.; Scav. 
Lead Pb 2nd Cl�aner Feed 
Zinc Zn Condit�oner Feed 
Zinc Zn Condit:i!oner 
Zinc Zn Rougher Feed 
Zinc Zn Rougher, Feed 
Zinc Zn Roughe:ri Feed 
Zinc Zn Rougheij Feed 
Zinc Zn Scavenger Feed 
Zinc Zn Scaveng'er Feed 
Zinc Zn Scavenger Feed 
Zinc Zn. Regrind! Mill Feed 
Zinc Zn lst Cle�ner Feed 
Zinc Zn lst Cleaner Feed 
Zinc Zn lst Cle�er Feed 
Zinc Zn 3rd Cleaner Feed 
Zinc Zn 4th Cleaner Feed 
Zinc Zn Regrind( Mill. Feed 
Lead Pb Scaveng�r Feed 
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Test No . PP17 - 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 

Product 

Pb Rougher Feed 
Pb Scavenger Tail: . 
Pb 1st Cleaner Feed 
Pb 1st Cleaner Scav. 
Pb 2nd Cleaner Feed 
Pb 3rd Cleaner Feed 
Zn Rougher Feed 
Zn Scavenger Tail . 
Zn 1st Cleaner Feed 
Zn 1st Cl. Scav. Tail . 
Zn Combined Tail . 
Zn 2nd Cleaner Feed 
Zn 3rd Cleaner Feed 
Zn 4th Cleaner Feed 
Zn Combined· Tail. 

Pulp 
pH Density 

gpl 

9 . 9  1275 
9 . 9  1245 

10 . 1  1120 
10 . 0  -
9 . 9  -

10 . 2  -

10 . 4  l205 
10:. 3 1166 
12 . 2  1165 
12 . 3  1036 
- -

11 . 7  -
10 .6  -

9 . 8  --

- 1130 

0 2 . 4 . 3 .  Pulp Temperature 

0 
0 
0 
0 
0 

Product 

Pb Rougher 
Zn Rougher 

Temperature · oc 

22 . 5  
23 . 5  
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Test No . PPlT - Continued 

0 . 2 .  Flotation 
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2 . 4 . 4 .  Chemical Analyses 

Product 

Hendy Cyclone 0/F 
Pb Rougher Cone . 
Pb Rougher Tail . 
Pb Scavenger Cone • 

Pb Scavenger Tail . 
Pb Comb . Tail . 
Pb lst Cl . Cone . 
Pb lst Cl . Tail . 
Pb lst Cl . Scav . Cone . 
Pb lst Cl . Scav. Tail . 
Pb 2nd Cl . Cone . 
Pb 3rd Cl . Cone . 
Zn Rougher Cone: •. > 
Zn Scavenger Cone . 
Zn Scavenger Tail . 
Zn lst Cl . Cone . 
Zn lst Cl . Tail . 
·Zn lst Cl . Scav. Cone . 
Zn lst Cl . Scav. Tail . 
Zn 2nd Cl . Cone ; 
Zn 3rd Cl . Cone . 
Zn Comb . Tail . 
Zn 4th Cl . Cone . 

- 302 -

Assays , ul 
,, , g/tO)llle 

. Pb Zn 

2 .4l 3 . 82 
3l . 6  6 . 96 
l . 33 4 .l9 
8 .l0 8 . 38 
O . T8 3 .90 
0 .95 4 . 52 

39 . 4  8 . 02 
ll . T  l0 . 4  
l3 .9 l0 . 5  

6 . 93 9 . 82 
55 . 0  5 . 83 
6T .6  3 .lT 

' �1 . 52 26 .9 
l . T9 5 . 05 
0 .65 0 . 60 
l . 26 48 . 0  
l . TO ll . l  
2 . 83 32 . 4  
l . 6l 3 . 30 
l . 23 49 . 9  
l . l5 50 . 6  
o . 6T O . T4 
0 . 94 50 . 9  

' 
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Test No . PPl7 - Continued 

2 .  Flotation 

2 . 4 . 5 .  Metallurgical Results 

Three-Product Formula· 

· Weight· 
Product 

% 

Lead Con��ntrate 2 . 57 
Zinc Concep.trate 6 . 02 
·Taj.lings 9l . 41 

Kason Undersize 100 . 00 

2 .4 .6 .  Metallurgical Results 

Two-Product Formula 

Pb Rougher Cone . 5 .29 
Pb Scav. Tail . 94 . 71 
Kason Undersize (Meas , )  100 . 00 

( Calc . )  -

Zn Rougher Cone . ll . 77 
Zn Comb . Tail . 85 . 66 
Pb Scav. Tail . (Meas . )  97 . 43 

( Calc . )  -

- 303 -

Assays , % % Distribution 
. 

Pb i Zn Pb Zn 
' 
' 

67 .6  ' 3 .17. • 72 . 2  '2 ;1  
6 . 94 60 .9  2 . . 4 80 .2  
0 . 67 .  ' 0 .74 25 .4  17 .7 ' 

2 . 41 '.· 3 . 82 100 .0  100 .0 

' 

3l .6 : 6 .96 69 . 4  9 .1 
0 . 78 ! 3 . 90 30 . 6  90 . 9  
2 . 41 , 3 . 82 100 . 0  . 100 . 0  
2 . 41 ' 4 . 06 - -
l . 52 26 . 9  6 . 6  8l . 6  
0 . 67 ' 0 . 74 2l . 2  16. 3  
0 . 78 : 3 . 90 27 .8  97 . 9  
0 . 77 ', 3 ; 90 3l . 2  99 . 5  

' 
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0 l .  Grinding 
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l . l .  Purpose : 

l .  2 .  Method :  
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l .  3 . Flowsheet : 

l . 4 .  Results :  
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To repeat conditions of test PPl5 . 

As for test PPl5 . The grind�ng circuit was operated for 
a period of 7 .  5 hours at ·a feed rate of 627 kilograms per I hour . Samples were taken every 30 minutes in the .last two 
hours of operation. 

' 

As for test PPl. 

l·. 4 .l .  Observations 

The circuit was stable during' the test run . 
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Test No . PPl8 - Continued 

l .  Grinding 

H4 .l .l .  · 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 Ka0 : 

- 305 -

Minus l2 . 7  mm ore at 0 . 8i percent moisture content 
627 . 3  dry kilograms per hour 
32 r .p .m. , 80 , 5  percent 'of critical speed 
76 . 2  mm balls 399 .l  kilograms 
50 . 8  mm balls l85 . 9  kilograms 
25 . 4 mm balls 
Total 

90 . 7  kilograms 
675 , 7  kilograms 

Total 7 , 5  hours,  test period 2 . 0  hours 
Total 4705 kilograms , te'st period l255 kilvgrams 
Cyclone underflow 4l5 . 3  percent 

' 

% Solids 
Mill Discharge 2236 73 
Cyclone Overflow l396 37 
Cyclone Underflow 2808 84 
Gross 6 . 53 kilowatts 
No Load l . 93 kilowatts 
Net 4 . 60 kilowatts 
7 . 33 kilowatt-hours per tonne of l2 . 7  mm feed 
9 . 00 
ll5 . 4  micrometers 
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Test No . PPl8 - Continued 

l .  Grinding 

l . 4 . l . 2 .  Classification Data 

Grinding Mill Hendy 
Cyclone P-50 Dorr 

Product 

Cyclone Feed 
Cyclone Overflow 
Cyclone Underflow 

Rate 

kg/h 

3232 . 
627 

2605 

50 .  8 mm diameter 
l5 . 9  mm vortex 
l2 . 7  mm apex 

% Passing 
4oo 200 
mesh mesh 

ll .O  25 . 2  
40 . 8  6o . 4  
6 . 3  l8 . l  

: Density Recircu-
' lating 

g .p ,l .  % Solids Load % 
' 

2088 68 -
n)6 37 -
2808 84 4l5 . 3  ' 

l . 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 rougher concentrate + Pb lst cleaner scavenger concentrate ! 
35 . 57 calculated kilograms per hour of concentrate 
30 r .p.m. , 65 percent of c;ritfcal speed 
50 mm balls 
25 mm balls 
Total 
Gross 
No Load 
Net 

90 . 7 kilograms 
90.7 kilograms ' 

l8l . 4  kilograms 
' 

2 .63 kilowat:ts 
0 .95 kilowatts 
l . 68 kilowatts 

2 . 68 kilowatt-hours per tonne of flotation feed 
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Test No . PPl8 - Continued 

1 .  Grinding 

1 . 4 . 2 . 1 .  Classification Data 

Cyclone Krebs 38 .1  mm diameter 
12 . 7  mm vortex 
6 .  35 mm apex 

- 307 -

% Passing ' 
Rate I)ensity 

Product 4oo 20 
kg/h mesh jlm g .:p .l .: % 

Regrind Feed 57 . 2  40 . 5  
', - -

Mill Discharge 303 . 84 34 . 5  12 . 0  -
Cyclone 0 1 Flow 35 . 57 80 . 7  52 . 5  1180 . 
Cyclone U'Flow 268 . 27 30 . 2  9 . 8  2145 ' 

Solids 

-
-

21 
69 
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Test No . PPl8 - Continued 

l .  Grinding 

1 . 4 . 3 .  Zinc Regrind Mill Report 

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

Denver Mill 
Zn rougher concentrate + Zn lsi cleaner scavenger concentrate 

i 
125 .l  calculated kilograms per !hour of concentrate 
58 r .p .m. , 70 percent of critidal speed 
25 mm balls ll3 . 4  kg 

0 l .  4 .  3 . l. Classification Data 

0 

D 

0 

c 

D 

D 

0 

0 

0 
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D 

0 

Cyclone Goodwin 

Product 

Regrind Feed 
Mill Discharge 
Cyclone Overflow 
Cyclone Underflow 

38 .1  mm diameter 
l9 .l  mm vortex 
6 . 35 nnn apex 

Rate % Passing 
4oo 20 

kg/h mesh )liD 

- 3l . 8  l9 
303 . 3  24 .6  l5 
l25 .l 53 .4  32 
178 . 2  12 . 9  7 . 5  

' 
De,nsity 

g.p . l .  ' % Solids 

- -
- -

· ll90 2l 
22l5 72 ' 

' 
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T·est No . PP18 - Continued 

1 .  Grinding 

1 . 5 .  Screen Analysis 

Hendy Mill Feed 
' 

Mesh Size 
(Tyler ) Individual 

+ 3/8 8 . 9  
3 14 .6  
4 8 . 8  
6 6 . 6  
8 6 . 3  

10 - 5 . 7  
14 5 . 6  
20 5 . 4  
28 6. 5 
35 5 . 5  
48 5 . 7  
65 4 . 4  

100 2 . 7  
- 100 13 . 3  

Total 100 . 0  

Hendy Mill Discharge 

+ 10 0 .1  
14 0 . 2  
20 0 . 4  
28 1 . 0  
35 2 :1 
48 6 .1  
65 13 . 5  

100 18 . 0  
150 18 . 7  
200 14 . 9  
270 9 . 4  
4oo 4 . 8  

- 4oo ;n .o  

Total 100 . 00 

- 309 -

% Retained ! % Passing 
Cumulative Cumulative 

I 

8 .9  
' 

91 .1  
23 . 5  76. 5  
32 . 3  67 . 7  
38 . 9  61 .1  
45 . 2  54 . 8  
50 . 9  49 .1  
56 . 5  43 . 5  
61 . 9  38 .1  
68 . 4  31 . 6  
73 . 9  26 .1  
79 . 6  ! 20 . 4  
83 . 0  16 . 0  
86.7 13 . 3  

100 . 0  -
' 

- -

0 . 1  99 . 9  . 
0 . 3  99 . 7  
0 . 7  99 . 3  
1 . 7  98 . 3  
3 . 8  96 . 2  
9 . 9  i 90 .1 

23 . 2· 76 . 8  
41 . 2  58 . 8  
59 . 9  40 .1  
74 . 8  25 .. 2 
84 . 2  ' 15 . 8  
89 . 0  11 . 0  

100 . 0  -

- -
I 
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Test No . PP18 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

C Hendy Cyclone Underflow 

0 
0 
c 
0 
[' 
0 
0 
0 
0 
0 
0 
0 
c 
c 
u 

. 

Mesh Size 
(Tyler ) Individual 

+ 8 0 . 2  
10 0 . 3  
14 0 . 3  
20 0 . 4  
28 1 . 4  
35 3 . 2  
48 7 . 0  
65 12 . 6  

100 20 .1  
150 19 .1  
200 17 . 3  
270 6 .6  
4oo 5 . 2  

- 4oo 6 . 3  
. 

Total 100 . 0  

Hendy eyclone Overflow 

+ 8 0 . 2  
10 0 . 3  
ll! .. 0 . 3  
20 0 . 2  
28 0 . .4 
35 0 . 6  
48 1 . 6  
65 3 . 7  

100 7 . 7  
150 10 . 2  
200 J) . 9  
270 8 . 6  
4bo 11 . 5  

- 4oo 4o � 8  

Total 100 . 0  

- 310 · -

% Retained i % Passing 
Cumulative Cumulative 

0 . 2  99 . 8 .  
0 . 5  99 . 5  
0 . 8  99 . 2  
1 . 2  98 . 8  
2 . 6  97 . 4  
5 . 8 94 . 2  

12 . 8  87 . 2  
25 . 4  74 . 6  
45 . 5  54 . 5  

. 64 . 6  35 . 4  
81 . 9  18 .1 · 
88 . 5  11 . 5  
93 . 7  6 . 3  

100 . 0  -

- -

. 

0 . 2  99 . 8  
0 . 5  ! 99 . 5  
0 . 8  99 . 2  
1 . 0  99 . 0  
1 . 4  98 . 6  
2 . 0  98 . 0  
3 . 6  96 .4 
7 . 3  92 .7  

15 . 0  85 . 0  
25 . 2  74 .8  
39 .1  60 . 9  
47 . 7  52 .3  
59 . 2  4o . 8  

100 . 0  -

- -
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Test No . PPl8 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Kason Undersize 

Mesh Size 
(Tyler) Individual 

+ 48 3 . 0  
65 3 . 8  

lOO 7 - 9  
l50 l0 . 4  
200 l4 . 5  
270 ' 8 ; 3  
4oo ll . 3  

- 4oo 40 .8  

Total lOO . O  

- 311 -

' 

% Retained % Passing 
Cumulative Cumulative 

' 

3 . 0  97 - 0  
6 . 8  93 . 2  

l4 . 7  85 . 3  
25 . l  74 . 9  
39 . 6  ' 6o . 4  
47 . 9  52 . l  
59 . 2  40 . 8  

lOO . O  -

- -
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Test No . PP18 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis · 

Pb Rougher Concentrate 

Particle 

+ 

-

Size 

65 mesh 
100 
J:50 
200 
270 
4oo 
27 .7 ]Jill 
21 . 4  
15 . 0  
10 . 3  
7 . 9  
7 . 9  

Total 

Individual 

1 . 4  
5 . 2  
8 .1 
9 . 6  
8 . o  

10 ; 5  
7 .1  
7 . 1  
9 . 0  
8 . 4  

', 4 . 9  
20 .7 

100 . 0  

Pb Regrind Discharge 

+ 

-

65 mesh 
100 
150 
200 
270 
4oo 
25 . 6  ]Jill 
19 .9 
13 . 9  
9 . 5  
7 . 4  
7 . 4  

Total 

0 . 2  
0 . 8  
2 . 6  

14 . 0  
21 .9 
26 . 0  
13 .8  
8 .7 
3 . 6  
1 . 7  
0 . 8  
5 .9 

100 . 0  

- 312 .-

% Retained % }>assing 
Cumulative Cumulative 

1 . 4  98 . 6  
6 . 6  93 . 4  ' 

14 . 7  85 . 3  
24 . 3  75 . 7  
32 . 3  67 .7 . 
42 . 8  57 . 2  
49 .9  50 .1 
57 . 0  43 . 0  
66 . 0  34 . 0  
74 . 4  i 25 . 6  
79 . 3  .20 ,  7 

100 . 0  -

- -

Sp'ecific Gravity 4 . 58 ' 

0 . 2  99 . 8  
1 . 0  I 99 . 0  
3 . 6 I 96 .4 

17 .6 82 .4 
39 . 5  : 60 . 5  
65 . 5  ' 34. 5  
79 . 3  ·, 20 .7  
88 . 0  12 . 0  
91 .6  8 . 4  
93 .3  6 . 7  
94 .1  5 .9 

100 . 0  -

' 
- -

! 
Sprcific Gravity 5 . 17 
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Test No . PPl8 - Continued 

l .  Grinding 

1 . 5 .  Screen ft�alysis 

Pb Regrind Cyclone Underflow 

Particle % Retained 
Size Individual 

+ 65 mesh 0 . 4  
lOO l . 6  
150 5 . 3  
200 16 .7 
270 24 . 4  
4oo 2l .4 .. 

25 . 4  ]Jm 12 .8  
19 .7 7 - 9  
13 .8  2 . 8  
9 . 5  l . 3  
7 -3 0 .6 

- 7 - 3  4 . 8  

Totsl 100 . 0  

Specific Gravity 5 .02 

Pb Regrind Cyclone Overflow 

+ lOO mesh 0 . 2  
150 0 . 3  
200 2 . 2  
270 4 . 8  
4oo ll .8  . 28 . 2  ]Jm 12 .2 
2l .9 ll . 4  . .  

15 .3 14 .8 
10 . 5  12 .4 
8 . 1  6 . 8  

- 8 .1  23 .1 

TotB.l 100 .0  

Specific Gravity 4 . 23 

- 313 -

i l % Passing 
Cumulative Cumulative I 

0 . 4  i 99 . 6  
2 . 0  98 . 0  
7 - 3  92 .7  

24 . 0  76 . 0  
48 . 4  5l . 6  
69 . 8  30 .2 • . 

82 . 6  17 .4 
90 . 5  9 - 5 
93 -3  6 . 7  
94 . 6  5 . 4 
95 . 2  4 . 8  

100 . 0  -

- -

0 . 2  99 .8  
0 . 5  99 - 5  
2 .7 97- 3 . 
7 - 5 92 . 5  

19 .3  80 . 7  
3l .5  68 . 5  
42 . 9  57 -l 
57 -7 42 .3  
70 .1  29 .9 
76 .9 23 . 1  

100 . 0  -

- -
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0 Test No . PPl8 - Continued 

o. 
l .  Grinding 

l . 5 .  Screen Analysis 

0 Zn Rougher Concentrate 

... 
i : L_j 

0 
D 
0 

Part.icle 
Size 

+ 65 mesh 
lOO 
l50 
200 
270 
4oo 
27 . 2  ]Jm 
2l . l  
l4 .7 
lO .l 
7 . 8  

- 7 . 8  

Total 

Individual 

6 . 2  
l5 . 0  
l5 . 9  
l2 . 8  
9 .l  
9 . 2  
4 . 2  
6 . 4  
6 . 8  
4 . 6  
2 . 3  
7 . 5  

lOO . O  

Specific Gravity 4 .70 

C Zn Regrind Discharge 

n 
L 

r; lJ 
0 
r-1 
0 
I\ ._ 

c 
0 

+ 65 mesh 0 . 6  
lOO 4 . 2  
l50 l3 .4 
200 24 . 6  
.270 l8 . 6  
4oo l4 .o  · 

26 . 9  ]Jill 4 . 2  
20 .8  4 . 9  
l4 . 5  4 . 4  
lO . O  2 . 8  
7 ·7 l . 4  

- 7 . 7  6 . 9  

Total lOO . . O 

Speclflc GraYlty 4 .74 

- 3l4 -

% Ret.ained 
Cumulative 

6 . 2  
2l. 2  
37 .l  
49 .9 
59 . 0  
68 . 2  
72 . 4  
78 . 8  
85 . 6  . 90 .2  
92 . 5  

lOO . O  

-

0 . 6  
4 . 8  

l8 . 2  
42 . 8  
6l . 4  
75 .4 
79 . 6  
84 . 5  
88 . 9  
9l . 7  
93 . l  

lOO . O  

-

I 

' 

' 

i 

' 

! 

i ! 

i 

' 

' 
! 
' . 

I 
' 

I .  
' 

I 

' 

! 

. %  Passing 
Cumulative 

93 .8 
78 .8  
62 .9 
50 . l  
4l . O  
3l .8  
22 . 6  
2l . 2  
l4 . 4  

9 . 8  
7 · 5  

-

-

99 . 4 . 
95 . 2  
8l. 8. 
57 . 2  
38 . 6  
24 . 6  
20 . 4  
l5 . 5  
ll . l  

8 . 3  
6 .9 .  

' -

-
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Test NO . PP18 - Continued 

1 .  Grinding 

1 . 5 .  Screen Analysis 

Zn Regrind Cyclone Underflow 

Particle % Retained 
Size Individual 

+ 65 mesh 3 . 6 
100 12 . 2  
150 19 . 7  
200 25 . 4  
270 16 . 0  
4oo 10 . 2  
26 .2 \li!l 2 :6 
20 . 4  2 . 6  
14 . 7  2 . 0  
9 . 8  1 . 2  
7 - 5  0 . 6  

- 7 - 5  3 . 9  

Total 100 . 0  

Specific Gravity 4 .74 

Zn Regrind Cyclone Overflow 

+ 100 mesh 1 . 2  
150 3 . 6  
200 11 . 2  
270 14 .o  
4oo 16 .6 . 
27 . 4  J!m 7 . 1  
21 . 3  10 . 6  
14 . 8  10 . 9  
10 . 2  7 .4 

7 - 9  3 . 8  
- 7 . 9  13 .6  

Total 100 . 0  

Specific Gravity 4 .45 

- 315 -

% Passing 
Cumulative Cumulative 

3 . 6  96 . 4  
15 .8  84 . 2  
35 . 5  64 . 5  
60 . 9  39 .1  
76 . 9  23 .1  
87 .1 12 .9 
89 . 7  10 .3  
92 .3  ' 7 -7 
94 . 3  5 -7 
95 . 5  4 . 5  
96 .1  3 - 9  

100 . 0  -

-
·. 

-

1 . 2  98 .8  
4 . 8  95 . 2  

16 . 0  84 . 0  
30 . 0  70 . 0  
46 .6  53 .4  
53 - 7  46 . 3  
64 .3  35 - 7  
75 . 2  24 . 8  
82 .6 17 .4 
86 . 4  13 .6  

100 . 0  -

- -
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Test No> PP18 - . Continued 

2 .  Flotation 

2 . 1 .  Purpose : 

2 . 2 .  Method : 

2 . 3 .  Flowsheet : 

To repeat the conditions of test PP17 using coarser lead and 
I zinc regrinds . 

As for test PP17 except that i,the cyclones in the lead and zinc 
regrind circuits were changed. The circuit was operated for a 
period of 7 .  5 hours and sampled 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 . PPl8 - Continued 

2 .  Flotation 

2 . 2 . 2 .  Flotation Reagents 

Na2C03 
NaCN 
A-343 
A-343 
MIBC 
A-343 
MIBC 
Na2.C03 
NaCN 
A-343 
NaCN 
A-343 
MIBC 
Na2C03 
Ca( OHb 
CuS04 
A-343 
R-208 
MIBC 
D-1012 
A-343 
R-208 
D-1012 
Ca( OHb 
CuS04 
z -200 
A-343 
MIBC 
D-1902 
D-1902 

Rate 

g/tonne 

8636 .3  
220 . 0  

9 . 47 
28 . 69 
53 . 02 
34 .86 
19 .25 

636 .0  
56.67 
7 . 48 

14 . 59 
9 .47 
2 . 52 

172 .15 
2840 . 5  
573 . 8  
57 . 38 
26 . 78 
97 .21 
12 . 62 
14 . 35 
53 . 56 
25 . 25 

2501 . 0  
145 . 4  
10 .04 
19 .41 
25 . 25 
19 .13 
10 . 33 

Circuit 

Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
.Lead. 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 

- 317 -

Point of Additions 

Hendy Mill Feed 
Hendy $-ll Feed 
Hendy Mill Feed 
Lead c6nditioner 
Pb Rougher Feed 
Pb Sca�enger Feed 
Pb Sca�enger Feed 
Pb Regrind Mill 
Pb Reg¥nd Mill 
Pb Reg,>ind Mill 
Pb lst �Cl . Scav. Feed 
Pb lst 1,Cl . Scav .  Feed 
Pb lst 'Cl . Scav .  Feed 
Pb 2nd 'Cleaner Feed 
Zn Con�itioner Feed 
Zn Conditioner Feed 
Zn Rougher Feed 
Zn Rougher Feed 
Zn Rowiher Feed 
Zn Rougher Feed 
Zn Sca�enger Feed 
Zn Sca�enger Feed I Zn Scavenger Feed 
Zn Regr,ind Mill 
Zn Reg:r!ind Mill 
Zn lst .Cleaner Feed 
Zn lst Cleaner Feed 
Zn lst ,Cleaner Feed 
Zn 3rd 'cleaner Feed 
Zn 4th Cleaner Feed 

' 
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Test No . PP18 - Continued 

2 .  Flotation 

2 . 4 .  Results : 

2 . 4 .1 .  Observations 

Tbe flotation circuit was very stable during the test run . 

2 . 4 . 2 .  pH and Pulp Density 

. 

Product pH 

Pb Rougher Feed 9 . 9  
Pb Scavenger Tail . 9 . 9  
Pb lst Cleaner Feed 10 . 2  
Pb lst Cleaner Scav .  10 .0  
Pb 2nd Cleaner Feed 10 .0  
Pb 3rd Cleaner Feed 10 . 2  
Zn Rougher Feed 10 . 5  
Zn Scavenger Tail . 10 . 3  
Zn lst Cl . Feed 12 .4 
Zn 1st Cl . Scav .  Tail . 12 .3  
Zn Combined Tail . -
Zn 2nd Cleaner Feed 11 .6  
Zn 3rd Cleaner Feed 9 . 8  
Zn 4th Cleaner Feed 9 .1 

2 .  4 .  3 .  Pulp Temperature 

Product Temperature oc 

Pb Rougher 
Zn Rougher 

20 
20 . 

. 

Pulp 
Density i 

gpl • 
. 

1250 
1230 ' 

ll80 
-

-

-
1210 
ll45 
ll90 
1070 
1095 . -

-
-

' 
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Test No . PP18 - Continued 

2 .  Flotation 

2 . 4 . 4 .  Chemical Analyses 

Product 

Hendy Cyclone O ' Flow . 
Pb Rougher Cone . 
Pb Rougher Tail . 
Pb Scavenger Cone . 
Pb Scavenger Tail . 
Pb 1st Cl . Cone . 
Pb 1st Cl . Tail . 
Pb 1st Cl . Scav. Cone . 
Pb lst Cl . Scav. Tail . 
Pb 2nd Cl . Cone . 
Pb 3rd Cl . Cone . 
Zn Rougher Feed 
Zn Rougher Cone . 
Zn Scavenger Cone . 
Zn Scavenger Tail . 
Zn 1st Cl . Cone . 
Zn 1st Cl . Tail . 
Zn 1st Cl . Scav . Cone . 
Zn 1st Cl . Scav. Tail . 
Zn 2nd Cl . Cone . 
Zn 3rd Cl . Cone ; 
Zn 4th Cl . Cone . 
Zn Comb . Tail . 

- 319 -

Assays , % ,  g/tonne 
' 

Pb Zn i Ag Fe ! 
2 .43 3 . 91 l !i 2� .48 -· .  

30 .9 7 . 33 -

1 . 39 4 . 19 -

7 .17 8 . 14 I ! 
= 

-
0 . 72 3 . 91 -

29 . 5  11 . 2  - -

8 .72 ll . 2  - -
10 .1 ll . 9  - -

5 .35 9 . 41 - -
46 . 2  8 . 26 - -

61 . 6  5 . 06 434 . 92 7 . 22 
0 . 68 3 .84 - -
0 . 71 16 . 5  - -
0 .80 3 .77 - -

0 . 75 o . 64 : - -

1 .33 43 .0  - -

0 . 58 3 . 33 - -
1 .88 20 ; 5  - -
0 . 45 o . 8o - -

1 . 65 47 . 0  - -

1 . 26 48 .4 - -

1 .16 49 . 0  ': 43 . 43 -

0 . 66 0 . 66 - -
' 
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Tes� No . PP18 - Continued 

2 .  Flotation 

2 . 4 . 5 .  Metallurgical Results 

Three-Product Formula 

Weight 
Product 

% 
. 

Pb Cleaner Cone . 2 . 85 
Zn Cleaner Cone . 6 . 46 
Zn Comb . Tail . 90 .69 
Kason Undersize 100 . 00 

2 . 4 . 6 .  MetallurgicaJ. Results 

C Two-Product Form.· .la 

0 

L-� . 
r. 
I ' '--' 

0 
0 
c 
c 
0 
0 

Pb Rougher Cone . 5 . 67 
Pb Scav. Tail . 94 . 33 
Kason Undersize (Meas . )  100 . 00 

(Calc . )  -

Zn Rougher Cone . 19 . 94 
Zn Comb . Tail . 77 . 21 
Pb Scav. Tail . (Meas . )  97 .15 

( Calc . )  -

- 320 -

Assays , 

Pb 

61 . 6  
1 .16 
0 . 66 
2 .43 

30 . 9  
0 . 72 
2 . 4.3 
2 . 43 
0 . 71 
0 . 66 
0 .72 
0 . 67 

% J  g/tonne % Distribution I 

Zrj. Ag Pb Zn Ag 
' 

5 .io6 434 . 92 72 . 3  3 .7 57 ·7  
49 .1,o 43 .43 3 .1 81 . 0  13 .1 

o .j66 6 ;92 24 . 6  15 . 3. 29 . 2  
3 .!91 21. 48 . 100 . 0  100 . 0  100 . 0  I 

7 ·'33 - 72 .1  10 . 1  -
3 . 91 - 27 .9  89 . 9  -
3 .91 - 100 . 0  100 . 0  -
4 . 10 - - - � 

16 . '5 - 6 . 0  83 . 4  -

0 . . 66 - 21 . 7  12 . 9  -
3 . 91 - 27 .7 96 .3  -
3 . 91 - 26 .8  97 . 2  -

----
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Test No . PPl9 

l .  Grinding 

l .l .  Purpose : 

l . 2 .  Method: 

l. 3 . Flowsheet : 

l .  4 .  Results :  

- 32l -

To repeat the conditions of test PPlB . 

As for test PPlB . The grinding circuit was operated for 
a period of 7 . 5  hours at a feed rate of. 627 kilograms per 
hour . Samples were taken every 30 minutes in the last two 
hours of operation. 

As for test PPl . 

l . 4 . l .  Observations 

The grinding circuit was stable during the test run. 

' 
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Test No . PPl9 - Continued 

l .  Grinding 

l . 4 .l .l .  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 Kao : 

- 322 -

Muns l2 .7  mm ore at 
627 .0 dry kilograms 

I 0 . 7  percent moisture content 
i per hour 

32 r .p :m. , 80 . 5  percent of: critical speed 
76 . 2 mm balls 39� -l  kilograms 
50 . 8  mm balls l85 .9  kilograms 
25 .4  mm balls 90 . 7  kilogrms 

' 
Tota.;L 675 - 7 kilograms 
Total 7 . 5  hours ,  test period 2 . 0  hours 
Total 4703 kilograms , test: period l254 kilograms 
Cyclone underflow 4l5 . 6  percent 

Mill Discharge 
Cyclone Overflow 
Cyclone Underflow 

No Load 
Net 

� % Solids 
' 

2234 73 
llioo 38 
2fho 84 
6 .:4l kilowatts 
l .,g3 kilowatts 
4 .:48 kilowatts ' 

7 .l5 kilowatt-hours per tonne of l2 .7 mm feed 
9 .48 
l32 . 5  micrometers 

' 
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Test No . PP19 - Continued 

l .  Grinding 

1 . 4 .1 . 2 .  Classification Data 

Grinding Mill Hendy 
Cyclone P-50 Dorr 

Product 

Cyclone Feed 
Cyclone Overflow 
Cyclone Underflow 

Rate 

kg/h 

3233 
627 

2606 

1 . 4 . 2 .  Lead Regrind Mill Report 

- 323 -

50 .8  mm diameter 
15 . 9  mm vortex 
12 .7  mm apex 

' 
% Passing 
400 200 

pensity 
' 

mesh mesh g . p .!l .  % Solids 

10 . 5  23 . 2  2ll8 70 
35 .7  5 5 . 3  l4dp 38 
6 . 3  19 . 3  28J.!O 84 

Regrind Mill : Hardinge Conical Mill. 

Recircu-
lating 
Load % 

-
-

415 .6  

Regrind Feed: Pb rougher concentrate + Pb lst 'cleaner scavenger concentrate ' 
Feed Rate : 
Mill Speed: 
Mill Load: 

Average Power : 

37 .18 calculated kilograms per h�ur · of concentrate 
I 

30 r .p .m . , 65 percent of criticrul speed 
50 mm balls 90.7 kilogr!lins 
25 mm balls 90.7 kilogr�s 
Total 181 . 4  kilograms 
Gross 2 .14 kilowatts 

No Load 0 . 95 kilowatts ' 
Net l .l9 kilowatts 

Net Power Consumption: 
1 .  90 kilowatt-hours per tonne of! flotation feed 

1 . 4 . 2 . 1 .  Classification Data 

Rate % Passing Density 
Product 4oo 20 ' 

kg/h mesh ]lm g . p . l . ,  ol ,, Solids 

Regrind Feed - 60 . 0  43 . 0  - -
Mill Discharge 402 . 8  30 .6  ll . 5  - -

74 . 8  ll60 ' 18 Cyclone O ' Flow 37 . 2  53 . 5  ' 
Cyclone U'Flow 365 .6  29 . 0  10 . 5  2090 ! 68 ' 

I 
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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 : 

Denver Mill 
Zn rougher concentrate + Zn �st cleaner scavenger concentrate 
74 . 9  calculated kilograms per hour " of concentrate ' 
58 r .p .m . , 70 percent of cri�ical speed 
25 mm balls ll3 . 4 kg 

1 . 4 . 3 .1 .  Classification Data 

Cyclone : Goodwin 

Product 

Regrind Feed 
Mill Discharge 
Cyclone 0 1 Flow 
Cyclone U'Flow 

38 . 1  mm diameter 
19 . l  mm vortex 
6 . 35 mm apex 

Rate % Passing 
4oo 20 

kg/h mesh ]Jm 

- 48 .4  32 
165 .3  4o .4 23 
74 .9  67 . 2  42 
90 . 4  23 .1 10 . 5  

Density 
' 

g .p .l . % Solids ' 

- -
i - -

llOO 12 
1635 51 

' 
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Test No . PPl9 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Hendy Mill Feed 

. 

Mesh Size 
(Tyler ) Individual 

+ 3/8 mesh l0 . 5  
3 l4 .o  
4 ' ll . O  
6 8 . 4  
8 7 · 3  

lO 5 . 4 
l4 5 . 2  
20 5 .l 
28 5 . 8  
35 4 . 8  
48 5 .l 
65 3 . 6  

lOO 2 . 7  
- lOO ll .l 

Total lOO . O  

Hendy Mill Discharge 

+ lO O .l  
l4 0 . 2  
20 0 . 4  
28 l .l 
35 2 :4 
48 6 . 7  
54 l2 . 0  

lOO l9 .l  
l50 l8 . 2  
200 l6 .6  
270 6 .7  

. 

4oo 6 . 0  
- 400 l0 . 5  

Total lOO .O  

- 325 -

% Retained % Passing 
Cumulative Cumulative 

l0 . 5  89 . 5  
24 . 5  75 - 5  
35 . 5  64 . 5  
43 . 9  56 .l 
5l .2 48 .8 
56 .6  ' 43 .4 
6l .8 38 . 2  
66 .9 33 .l 
72 . 7  27 . 3  
77 - 5 22 . 5  
82 .6  l7 .4 
86 .2  l3 . 8  
88 . 9  ' ll .l . 

lOO .O -
' 

- -

' 
O .l 99 - ·9 
0 . 3  99 -7 
0 .7 99 .3  
l .8  98 . 2  
4 . 2  95 .8 

l0 . 9  89 .l  
22 .. 9 77 -l 
42 . 0  58 . 0  
60 . 2  39 . 8  
76 .8  23 . 2  
83 . 5  ' l6 . 5  
89 . 5  l0 . 5  

lOO . O  -

- -
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Test No . PPl9 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Hendy Cyclone Underflow 

Mesh Size 
(Tyler) Individual 

+ 8 .  O . l  
lO 0 . 2  
l4 0 . 4  
20 0 . 6  
28 l . 3  
35 2 . 5  
48 7 . 0  
65 l4 . 2  

lOO l9 . 6  
l50 ' l9 .8  
200 l5 . 0  
270 8 .6 
4oo 9 . 4  

- 4oo 6 . 3  

Total lOO .O  

Hendy Cyclone Overflow 

+ 8 0 . 2  
lO Q . 4  
l4 0 . 5 
20 0 . .5 
28 0 .7 
35 l .l 
48 2 . 7  
65 6 . 5  

lOO l0 . 7  
l50 l3 .l 
200 l2 .9 
270 2 . 2  
4oo . 7 . 9  

- 4oo 4o .6  

Total lOO .O  

- 326. -

. 

% Retained % Passing 
Cumulative Cumulative 

D .l 99 .9 
0 . 3  99 .7  
0 .7  99 . 3  
l . 3  . 98 .7  
2 .  6 ,, 97 . 4  
5 .l 94;9 

l2 ... l 87 .9 
26 . 3  73 . 7  
45 .9 54 .l  
65 .7 34 . 3  
80 . 7  l9 .3  
89 . 3  l0 . 7  
93 . 7  6 . 3  

lOO . O  ' -

- ! -

0 . 2  99 .8  
0 .6  99 .4 ' 
l .l  98 . 9  
l . 6  98 . 4  
2 . 3  97 · 7  
3 . 4  96 .6  
6 .l  93.9 

l2 . 6  87 . 4  
22 . 3  76 .7 - - 36 .4 63 . 6  
49 . 3  50.7 
5l . 5  I 48 . 5  
59 . 4  � 

� 4o . 6  
lOO .O  ! 

·- --
----- -- i - � i ------

----
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Test No . PPl9 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Kason Undersize 

Mesh Size 
(Tyler ) Individual 

+ 48 4 . 2  
65 4 . 6  

lOO . 9 . 5  
l50 ll . 5  
200 l4 .9 
270 8 . 6  
4oo ll .O  

- 4oo 35 .7  

Total lOO . O  

)' 
- 327 -

% Retained ' % Passing 
Cumulative ' Cumulative 

4 . 2  ' 95 .8  
8 . 8 9l . 2  

l8 . 3  8l .7 
29 .8  70 . 2  
44 .7 55 . 3  
53 .3  46 . 7  
64 . 3  35 - 7  

lOO .O  -
! 

- -

- - - -
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Test No . PPl9 - Continued 

D l .  Grinding 

D 

0 
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0 
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l . 5 .  Screen Analysis 

Pb Rougher Concentrate 

Particle 
Size Individual 

+ 65 mesh 2 . 3  
lOO 2 .l  
l50 6 . 4  
200 9 . 2  
270 8 . 4  
4oo ll .6  
28 . 4  ]Jm 7 . 4  
22 .0  6 .8  
l5 .3  8 .7 
l0 . 5  8 . 6  
8 . 2  5 .2 

- 8 . 2  23 .3  

Total lOO . O  

Speci�ic Gravity 4 . 35 

Pb Regrind Discharge 

+ 65 mesh 0 . 6  
lOO 0 . 6  
l50 6 . 3  
200 l6 . 6  
270 23 . 9  
4oo 2l .4  
26 . 4  ]Jm l0 . 4  
20 :5 8 . 0  
l4 . 3  3 . 8  
9 . 8 l .7 
7 . 6  0 . 8  

- 7 . 6  5 .9 

Total l00 .-0 . 

Speci�ic Gravity 4 .87 

- 328 -

: 

% Retained % Passing 
Cumulative Cumulative 

2 . 3  97 - 7  
4 . 4 95 .6  

l0 . 8  89 : 2  
20 .0  80 . 0  
28 . 4  7l .6  
4o . o  60 .0  
47 . 4  52 . 6  
54 . 2  45 .8  
62 . 9  37 .l  
7l. 5  28 . 5  
76 . 7  23 . 3  

lOO . O  -

- -

0 . 6  99 .4  
l . 2  98 . 8  
7 . 5  92 . 5  

24 .l 75 -9 
48 . 0  52 . 0  
69 . 4  30 .6  
79 .8  20 . 2  
87 . 8  l2 . 2  
9l . 6  8 .4 
93 . 3  6 . 7  
94 .l  ' 5 .9 

lOO .O -

- -
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Test No . PPl9 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Pb Regrind Cyclone Under�low 

Particle % Retained 
Size Individual 

+ 65 mesh 0 . 6 
lOO 3 . 2  
l50 6 . 6  
200 l8 . 2  
270 23 .0  
4oo l9 .4 
26 . 5  )Jill l0 . 2  
20 . 6  7 ·7 
l4 . 4  3 .7 
9 . 9  i . 6  
7 . 6  o . 6  

- 7 . 6  5 . 2  

Total lOO . O  

Speci�ic Gravity 4 .88 

Pb Regrind Cyclone Over�low 

+ lOO mesh 0 . 2  
l50 0 . 7  
200 3 . 6  
270 7 .4 
4oo l3 . 3 . 29 . 3  )Jill 8 . 2 
22 . 7  8 . 6  
l5 .8  l2 . 7  
l0 .9 l2 . 8  
8 . 4  7 · 5  

- 8 . 4  25 . 0  

Tothl lOO . O  

Speci�ic Gravity 4 .l4 
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% Passing 
Cumulative Cumulative 

o .6 99 .4 
3 . 8  96 .2 

l0 . 4  89 . 6  
28 . 6  7l . 4  
5l . 6  48 . 4  
7l .O  29 . 0  
8l . 2  l8 .. 8 
88 .9  ll .l 
92 . 6  . 7 . 4  
94 . 2  5 . 8 
94 . 8  5 .2 

lOO . O  -

- ' -

• 

0 . 2  99 .8  ' 0 .9  ' 99 .l 
4 . 5  95 . 5  

ll .9 • 88 .l 
25 .2 ' 74 . 8  
33 . 4  ' 66 . 6  
42 . 0  . 58 . 0  
54 . 7  ; 45 . 3  
67 . 5  ' 32 . 5  ' 
75 . 0  . 25 . 0  

lOO . O  -
i 

- • -
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Test No . PPl9 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Zn Rougher Concentrate 

Particle 
Size 

+ 

-

65 mesh 
100 
150 
200 
270 
4oo 
28 . 6  ]liD 
22 . 2  
15 . 5  
10 . 6  
8 . 2  
8 . 2  

Total 

Individual 

3 .0 
4 . 8  
8 . 8  

ll . 5  
10 . 2  
13 .3  

5 . 2  
8 . 8  
8 . 5  
6 . 6  
3 . 4  

15 .9  

100 . 0  

Specific Gravity 4 . 20 

Zn Regrind Discharge 

+ 

-

65 mesh 
100 
150 
200 
270 
4oo 
28 .8  ]liD 
22 . 3  
15 .6  
10 .7  

8 . 3  
8 . 3  

Total 

0 . 8  
0 . 5  
5 . 6  

12 . 5  
17 .8  
22 . 4 ' 
6 . 0  
9 . 2  
7 · 7  
4 . 8  
2 . 4  

10 . 3  

100 . 0  

Specific Gravity 4 . 31 
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% Retained % Passing 
Cumulative ' 

' Cumulative 
. 

3 . 0  97 .0  
7 . 8  92 . 2  

16 . 6  ' 83 . 4  
28 .1 7l . 9  
38 . 3  6l . 7  
5l .6 48 . 4  
56 .8  ' 43 . 2  
65 . 6  34 . 4  
74 .1  25 .9 
80 .7 19 . 3  
84 .1 15 .9 

100 . 0  -
! 

- : -

0 . 8  99 . 2  
l . 3  98 .7  
6 . 9  93 .1 

19 . 4  80 . 6  
37 . 2  62 . 8  
59 . 6  4o . 4  
65 . 6  34 . 4  
74 .8  ' 25 .2  
82 . 5  17 . 5  
87 . 3  12 . 7  
89 .7  

·. 
10 . 3 ·  

' 100 . 0  -

- -
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Test No . PPl9 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Zn Regrind Cyclone Underflow 

Particle % Retained 
Size Individual 

+ 65 mesh 3 . 8  
lOO 6 . 3  
l50 l0 .8  
200 l8 . o  
270 l8 . 2  
4oo l9 . 8  
28 . 5  J!m 5 .2 
22 . l  6 . 0  
l5 . 4  3 . 7  
l0 . 6 2 . 0  
8 . 2  0 . 9  

- 8 . 2  5 . 3  

Total lOO . O  
. Spec1f1c Grav1ty 4 . 36 

Zn Regrind Cyclone Overflow 

+ 

-

65 mesh 
lOO 
l50 
200 
270 
4oo 
29 . 3  Jl.m 
22 . 7  
l5 . 8  
l0 . 4  

8 . 4  
8 .4 

Total 

0 .2 
0 . 5  
l . 4  
5 . 8  
9 . 4  

l5 . 5 . 
6 . 8  

l2 .4 
l4 . 5  
l0 . 2  
5 . 3 

. l8 . o  

lOO . O  

Specific Gravity 4 . l6 

- 33l -

% Passing 
Cumulative Cumulative 

3 . 8  96 . 2  
lO .l ' 89 . 9  
20 . 9  79 . l  
38 .9  6l . l  
57 . l  42 .9  
76 . 9  ' 23 .l 
82 .l l7 . 9  
88 .l ll . 9  
9l . 8  ' 8 .2 
93 .8  6 . 2  
94 .7  5 . 3  

lOO . O  -
' 

- -
• 

0 . 2  99 . 8  
0 . 7  99 .3  
2 . l  97 ·9 
7 . 9  92 .l 

l7 . 3  82 . 7  
32 .8  67 . 2  
39 . 6  6o . 4  
52 . 0  48 .0  
66 . 5  33 . 5  
76 .7  23 . 3  
82 . 0  l8 . o  

lOO . O  -

- -
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Test No . PP19 - Continued 

C 2 .  Flotation 

0 
0 

n L.j 

0 

0 

0 
c 
c 
0 
c 
n L' 

0 

0 

0 
'I lJ 
c 

2 .1. Purpose : 

2 . 2 .  Method: 

2. 3 .  Flowsheet : 

To repeat the conditions of test PP18 . 

As for test PP18 . The circu�t 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 Equipment 

As for test PP8 . 

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 

Rate 
Type 

g/tonne 

Na2C03 8763 . 7  
NaCN 216 . 5  
A-343 9 .43 
A-343 28 . 59 
MIBC 54 . 32 
A-343 36 .17 
MIBC 17 . 69 
Na2C03 649 . 6  
NaCN 57 .90 
A-343 7 . 80 
NaCN 13 . 04 
A-343 9 . 38 
MIBC 2 . 53 
Na2C03 180 . 9  
Ca( OH)2  3014 . 6  
CuS04 574 . 2  
A-343 57 .42 
R-208 26 . 80 
MIBC 97 . 27 
D-1012 12 . 63 
A-343 14 . 26 
R-208 53 . 59 
D-1012 25 . 26 
ca( OHh 2265 .7  
CuS04 143 . 55 
Z-200 10 . 05 
A-343 19 .33 
MIBC 25 . 26 
D-1902 18 . 57 
D-1902 10 .14 

- 333 -

Circuit Point o� 4dditions 

Lead Hendy Mill Feed 
Lead Hendy Mill Feed 
Lead Hendy Mill Feed 
Lead Pb Conditioner 
Lead Pb Roughei- Feed 
Lead Pb Scavenger Feed 
Lead Pb Scavenger Feed 
Lead Pb Regrind Mill 
Lead Pb Regrini). Mill 
Lead Pb Regrind Mill 
Lead Pb 1st Cl ; Scav. Feed 
Lead Pb 1st Cl ; Scav .  Feed 
Lead Pb 1st Cl ! Scav. Feed 
Lead Pb 2nd Cl<i!aner Feed 
Zinc Zn Conditioner Feed ' 
Zinc Zn Condit�oner Feed 
Zinc Zn Rougher Feed 
Zinc Zn Roughe:r'- Feed 
Zinc Zn Rougher Feed 
Zinc Zn Rougher Feed 

· Zinc Zn Scavenger Feed 
Zinc Zn Scavenger Feed 
Zinc Zn Scavenger Feed 
Zinc . Zn Regrincj. Mill 
Zinc Zn Regrind Mill 
Zinc Zn 1st Cleaner Feed 
Zinc Zn 1st I Cl • Scav. Feed 
Zinc Zn 1st Cl . Scav. Feed 
Zinc Zn 3rd Cleaner Feed 
Zinc Zn 4th Cl<i!aner Feed 
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Test No . PPl9 - Continued 

2 .  Flotation 

2 . 4 .  Results :  

2 . 4 .l .  Observations 

The zinc rougher concentrate improved for ',this test . The circuit was 
stable during the test run. 

2 . 4 . 2 .  pH and Pulp Density 

Pulp 
Product pH Density 

gpl 

Pb Rougher Feed - 9 . 8  l265 
Pb Scavenger TaiL 9 . 7  l250 
Pb lst Cleaner Feed lO . l  u6o 
Pb lst Cleaner Scav. lO . O  -

Pb 2nd Cleaner Feed lO . O  -
Pb 3rd Cleaner Feed l0 . 2  -
Zn Rougher Feed l0 . 3  ll95 
Zn Scavenger Tail . lO . l  ll75 
Zn lst Cleaner Feed l2 . 2  llOO 
Zn lst Cl . Scav .  Tail . l2 . 0  l020 
Zn Combined Tail . - ll30 
Zn 2nd Cleaner Feed ll . 5  -
Zn 3rd Cleaner Feed lO . O  -
Zn 4th Cleaner Feed 9 . 4  -

[J 2 . 4 . 3 .  Pulp Temperature 

n u 

0 

c 

c 

c 

0 

Product 

Pb Rougher 
Zn Rougher 

Temperature DC 

l9 
20 
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Test No . PPl9 - Continued · 

2 .  Flotation 

2 . 4 . 4 .  Chemical Analyses 

Product 

Hendy Cyclone O 'Flow 
Pb Rougher Cone . 
Pb Rougher Tail . 
Pb Scavenger Cone . 
Pb Scavenger Tail . 
Pb 2nd Cl . Tail . 
Pb lst Cl . Cone . 
Pb lst Cl . Tail . 
Pb lst Cl . . scav. Cone . 
Pb lst Cl . Scav. Tail . 
Pb 2nd Cl . Cone . 
Pb 3rd Cl . Cone . 
Pb 3rd Cl . Tail . 
Zn Rougher Feed 
Zn Rougher Com . · ·  

Zn Scavenger Cone .• 

Zn Scavenger Tail . 
Zn lst Cl .. Cone . 
Zn lst Cl . Tail . 
Zn lst Cl . Scav. Cone . 
Zn lst Cl . Scav. Tail . 
Zn 2nd Cl . Cone . 
Zn 3rd Cl . Cone . 
Zn 3rd Cl . Tail . 
Zn 4th Cl . Cone . 
Zn '4th Cl . Tail . 
Zn Comb . Tail . 

- 335 -

Assays , % ,  

Pb Zn 

2 .37 3 .83 
28 . 7  7 - 53 
l . 37 4 .l2 
6 . 74 8 .72 
0 . 7l 3 . 82 

26 . 6  ll . 2  
33 . 0  lO .l 
9 . 0l 9 .93 

l0 . 4  l0 . 4  
4 .86 8 . 32 

5L 4 7 .25 
64 .3  4 . 08 
43 . 0  9 .ll 
0 .  79 4 . 66 
l . 55 25 . 6  
l .73 6 . 47 
0 . 62 I 0 .74 
l . 85 40 . 5  
l .38 6 . 55 
2 .ll l4 .8 
l . l7 l . 68 
l .84 43 . 8  
L 75 45 . 0  
2 . 38 lB . o  
l.66 46 .8  
l .98 33 . 5 
o . 6l 0 .77 

I 
g/tonne 

I 

i Ag 
I 
i2L80 ' ' -' -
I -
, _  

-
' 
' -
' -

-
I '� 

-

' -
4�l .94 

i --
-

i -
' -
' -
. -
' 
' -
' -
' ' -
, _  

�9 .24 ' 
, _  

, _  

' 

Fe 

-
-
-
-
-
-
-
-
-
-
-
6 .95 
-
-
-
-
- . 
-
-
-
-
-
-
-
-
-
-
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Test No . PP19 - Continued 

2 .  Flotation . 

2 . 4 . 5 .  Metallurgical Results 

Three-Product Formula 

Weight 
Product 

% 

Pb Cleaner Cone . 2 . 66 
Zn Cleaner Cone . 6 . 46 
Zn Comb . Tails . 90 . 88 
Kason Undersize 100 . 00 

2 . 4 . 6 .  Metallurgical Results 

0 Two-Product Formula 

0 
0 
0 
n u 

0 

0 
0 
0 

Pb Rougher Cone . 
Pb Scavenger Tail . 
Kason Undersize (Meas . )  

( Calc . )  
Zn Rougher Cone . 
Zn Comb . Tail . 
Pb Scav. Tail . (Meas . )  

( Calc . )  

5 -93 
94 . 07 

100 . 00 
-

11 .95 
85 . 39 
97 - 34 

-' 

- 336 ·-

Assays , % ,  1 g/tonne % Distribution · 

Pb Zn '· Ag Pb Zn Ag 
I 

64 .3  
i 

4 . 08 451 . 94 72 .1 2 . 8  55 .1  
. 1 . 66 46 .8 ' 49 . 24 4 . 5  78 . 9  14 . 6  

0 . 61 0 . 77 7 .26 23 . 4  18 . 3  30 .3  
2 . 37 3 . 83 21 . 80 100 .0  100 . 0  100 . 0  . 

28 . 7  
' 

7 . 53 - 71 . 8  11 .1  -

0 .71 3 .82 - 28 . 2  88 .9 -

2 . 37 3 .83 - 100 . 0  100 . 0  -
2 . 37 4 . o!.l. - - - -
1 .55 25 . 6  :, - 7 - 3  80 . 0  -

0 .61 o .n - 20 . 6  17 . 2  -
0 .71 3 . 82 - 27 . 9  97 . 2  
0 .73 3 . 82 - 29 . 8  97 . 0  -

' ' 
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Test No . PP20 

l .  Grinding 

l .l .  Purpose : 

1 . 2 .  Method: 

l. 3 . Flow-s he et : 

1 . 4 .  Results : 

- 337 -

To investigate the effect of a finer primary grind. 

The ball charge in the Hendy ,mill w-as increased and the mill 
feed rate w-as decreased. Th� grinding circuit w-as operated 
for a period of 7 .  5 hours at I a feed rate of 426 kilograms per 
hour . Samples w-ere taken ev�ry 30 mintues in the last tw-o 
hours of operation. 

As for test No . PPl . 

1 .4 .1 .  Observations 

The circuit w-as stable during the test run . 

' 
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Test No . PP20 - Continued 

l .  Grinding 

l . 4 .l . l .  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 Ka0: 

- 338 -

Minus l2 .7  mm ore at 0 . 6  percent moisture content 
! 

426 . 0  dry - kilograms per hour 
32 r .p .m . , 80 . 5  percent of critical speed 
76 . 2  mm balls 
50 • 8 mm balls 
25 . 4 mm balls 
Total 

47i . 6  
l85 . 9  ' 
l45 .l ' 
8o2 . 6  ' 

kilograms 
kilograms 
kilograms 
kilograms 

-Total 7 . 5  hours ,  test period 2 . 0  hours 
i • 

Total 3l95 kilograms , tes� period 852 kilograms 
Cyclone underflow 6l7 .l p�rcent 

Mill Discharge 
Cyclone Overflow 
Cyclone Underflow 
Gross 
No Load 
Net 

� % Solids 
2l�2 7l 
l2q6 28 
2766 83 . 5  ' 
7 .i3 kilowatts 

' 
l .93 kilowatts 
5 . 20 kilowatts 

l2 • 2l kilowatt-hours per �anne of l2 . 7 mm feed 
l2 . 22 
79 . 2  micrometers 
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Test No . PP20 - Continued 

l .  Grinding 

l . 4 . l . 2 .  Classification Data 

Grinding mill Hendy 
Cyclone P-50 Dorr 

Product 

Cyclone Feed 
Cyclone Overflow 
Cyclone Underflow 

50 . 8  rnm diamet·er 
l5 . 9 rnm vortex 
l2 . 7 rnm apex 

Rate % Passing 
4oo 200 

kg/h mesh mesh 

3055 l5 .l  36 . 4  
426 49 .9  77 .2  

2629 5 .3 26 .9 

Deri.sity Rec·ircu-' 
lating 

g .p .L % Solids Load % 
2034 : 67 -
l266 i 28 -
2766 ·, 83 . 5  6l7 . l  

' 

l . 4 . 2 .  Lead Regrind Mill Report 

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

Average Power : 

Hardinge Conical Mill 
Pb rougher concentrate + � lst cleaner scavenger concentrate 

' 
23 .9 calculated kilograms ,per. hour of concentrate ' 
30 r .p .m. , 65 percent of c'ri tical speed 
50 rnm balls 90 .7  kilograms 
25 rnm balls 
Total 
Gross 
No Load 
Net 

90 . 7  'kilograms 
lBl . 4 fkilograms 

2 . 38 kilowatts 
0 .95 kilowatts 
l .43 kilowatts 

Net Power Consumption: 3 . 36 kilowatt-hours per tobne of flotation feed I 

l . 4 . 2 . l .  Classification Data 

Cyclone Krebs 

Product 

Regrind Feed 
Mill Discharge 
Cyclone O ' Flow 
Cyclone U' Flow 

3B .l rnm diameter 
l2 . 7 rnm vortex 
6 • 35 rnm apex 

Rate % Passing 
400 20 

kg/h mesh ].liD 

- 74 . 6  52 . 5  
244 . 9  35 .7  l4 . o  
23 .9  74 . 3  52 .2 

22l.. O 3l .2  ll . O  . 

' 

' 
I 

Density 
I 
I 

g .p . l . ! % Solids 
I 

- -
- -

ll50 l7 
l795 58 
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Test No . PP20 - Continued 

l .  Grinding 

1 . 4 . 3 .  Zinc Regrind Mill Report 

Regrind Mill : 
Regrind Feed: 
Feed Rat e :  
Mill Speed: 
Mill Load : 

Denver Mill 
Zn rougher concentrate + Zn !,lst cleaner scavenger: concentrate 
47 . 4  calculated kilograms p�r hour o� concentrate 

' 

58 r . p .m . , 70 percent o� cr�tical speed 
25 = balls ll3 .4  kg 

LJ 1 . 4 . 3 . 1 .  Classi�ication Data 

D 
n 
LJ 

n LJ 
(' LJ 
n 
LJ 

n L.; 

c 
n 
[ i 
w 

n 
l ' u 

0 
n '--' 

Cyclone Goodwin 

Product 

Regrind Feed 
Mill Discharge 
Cyclone 0 1 FloW·· 
Cyclone U 'Flow 

38 .1 = diameter 
19 .l = vortex 
6 . 35 = apex 

Rate % Passing 
4oo 20 

kg/h mesh ]lm 

- 58 .0  38 
99 . 5  55 . 7  35 
47 . 4  65 . 3  42 
52 .1  34 . 7  19 

I Density 

g .p .l .  % Solids 

- -
- -

1090 ll 
1300 31 
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Test No . PP20 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Hendy Mill Feed 

Mesh Size 
(Tyler) Individual 

+ 3/8 3 .1 
3 15 . 3  
4 10 .8  
6 8 .9 
8 6 .1  

10 6 . 6  
14 5 . 8 
20 5 . 4  
28 6 . 5  
35 5 . 5  
48 5 ;7 
65 4 . 0  

100 3 . 0  
- 100 13 . 3  

Total 100 . 0  

Hendy Mill Discharge 

+ 14 0 . 1  
20 0 . 3  
28 0 . 6  
35 1 .1 
48 2 .'8 
65 6 .1  

100 12 . 2  
150 18 . 7  
200 21 . 7  
270 10 .8 
4oo 10 . 5  

- 4oo 15 .1  

Total 100 . 0  

- 341 '-

. 
% Retained ' % Passing 

Cumulative i Cumulative 
I 

3 .1  I 96.9 
18 .4 ' 81 . 6  
29 . 2  70 .8 
38 .1  ' 61 .9 
44 . 2  : 55 . 8  ! 
50 . 8  49 . 2  
56 .6  43 . 4  
62 . 0  ' 38 . 0  
68 . 5  31 . 5  
74 . 0  26 . 0  
79 .7  

. 83 .7  
! 20 . 3  

i6 .3  
86 .7  13 .3  

100 . 0  -. ' 
- -

: 

0 .1 99 .9 
0 . 4  I 99 . 6  
1 . 0  99 . 0  
2 . 1  ' 97 . 9  
4 . 9  95 .1  

11 . 0  ! 89 . 0  
23 . 2  76 .8  
41 .9  58 .1  
63 .6  36 . 4  
74 .4 25 . 6  
84 .9  15 .1 

100 . 0  ' -

- -
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Test No . PP20 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Hendy Cyclone Underflow 

Mesh Size 
(Tyler ) Individual 

+ 8 O .l 
lO O . l  
14 0 . 2  
20 0 . 4  
28 0 . 7  
35 l . 5  
48 7 . 0  
65 7 . 2  

lOO 13 .7 
150 l9 .l  
200 23 . 3  
270 ll . 4  
4oo 10 . 2  

- 4oo 5 . 3  

Total 100 . 0  

Hendy Cyclone Overflow 

+ lO O .l 
14 O .l 
20 O .l 
28 O .l 
35 o :l 
48 o . 4  
65 l . 2  

100 3 . 2  
150 6 . 5  
200 ll . O  
270 14 . 6  
4.00 12 . 7  

- 4oo 49 .9 

Total 100 . 0  
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% Retained % Passing 
Cumulative Cumulative 

' 

0 .l  99 -9 
0 . 2  99 . 8  
0 . 4  99 .6  
0 . 6  99 . 4  
l . 3  ' 98 - 7  
2 . 8  97 - 2  
9 . 8  9l . 2  

17 . 0  83 . 0  
30 . 7  69 . 3  
49 . 8  50 . 2  
73 .1 26 .9 
84 . 5  15 - 5  
94 . 7  5 - 3 

100 . 0  i -

- - -,. 

' 

i 
O .l 99 -9 
0 .2 99 .8 
0 .3 99 - 7  
0 . 4  99 . 6  
0 . 5 99 - 5  
0 . 9  99 -l 
2 .1 97 -9 
5 . 3  ' 94 - 7  

ll .8  88 . 2  
22 . 8  77 - 2  
37 . 4  62 . 6  
50 .1  49 . 9  

100 . 0  ' -
I 

- -
i 
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Test No . PP20 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Kason Undersize 

Mesh Size 
(Tyler ) Individual 

+ 48 0 . 6  
65 l .2 

lOO 3 .3 
l50 6 . 8  
200 ll .7 
270 l5 . 0  
l�oo l3 . 3  

- 4oo 48 .l  

TG>tal lOO . O  

- 343 -

-
% Retained ' % Passing 

Cumulative ' Cumulative ' 

0 . 6  ' 99 . 4  
l.8 98 . 2  
5 .l ! 94 . 9  

ll . 9  88 .l 
23 . 6  76 .4  
38 . 6  6l . 4  
5l . 9  48 .l 

lOO . O  i . -
I 

- -
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Test No . PP20 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

D Pb Rougher Concentrate 

0 
0 
c 
0 
0 
c 
0 
0 
c 
0 
0 
c 
D. 
0 
0 

Particle 
Size Individual 

+ 65 mesh 0 . 6  
lOO 0 .7 
l50 l . 8  
200 4 .l 
270 6 . 2  
4oo l2 . 0  
28 . l  ]lm 8 . 8  
2l . 8  9 . 2  
l5 . 2  ll . 3  
l0 .4  ll . 4  

8 .l 6 .7  
- 8 . l  27 . 2  

Total lOO . O  

Specific Gravity 4 .46 

Pb Regrind Discharge 

+ lOO mesh 0 . 4  
l50 2 . 4  
200 l3 . 7  
270 22 . 4  
4oo 25 . 4  
26 .7 ]lm l2 . 0  . .  

20 . 7  9 . 3  
l4 . 4  5 .6 
9 . 9  2 . 4  
7 . 7  l . O  

- 7 . 7  5 . 4  

Total lOO . O  

Specific Gravity 4 . 90 
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% Retained % Passing 
Cumulative Cumulative 

0 . 6  99 . 4  
l . 3  98 . 7  
3 . l  96 .9 
7 . 2  92 . 8  

l3 . 4  86 .6  
i 25 . 4  74 . 6  

34 . 2  I 65 . 8  
43 . 4  56 . 6  
54 . 7  45 . 3  
66 . l  33 .9  
72 .8  27 . 2  

lOO .O  -

- -

0 . 4  99 . 6  
2 .8 97 .2 

l6 . 5  83 . 5  
38 . 9  6l .l 
64 . 3  35 .7  
76. 3  23 .7 
85 .6  l4 . 4  
9l .2 8 . 8 
93 . 6  6 . 4  
94 .6  5 . 4  

lOO .O  -

- -
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Test No . PP20 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Pb Regrind Cyclone Under�low 

Particle % Retained 
Size Individual 

+ 65 mesh l . 2  
lOO l . 5  
l59 3 . 6  
200 l4 .o  
270 23 . 2  
4oo 25 .3  
26 . 6  )Jill ll . O  
20 .6  8 . 7  
l4 . 4  4 . 6  

9 . 9  l . 6  
7 .6 0 .6 

- 7 . 6  4 . 7  

Total lOO . O  

Speci�ic Gravity 4 . 94 

Pb Regrind Cyclone Over�low 

+ lOO mesh 0 . 2  
l50 0 . 8  
200 2 .9 
270 7 . 0  
4oo l4 . 8 . 
28 .l  )lm 8 . 8  
2l . 8  9 . 4  
l5 . 2  ll .8  
l0 . 5  ll .6  

8 .l 7 .l 
- 8 . l. 25 .6  

Total lOO .O 

Speci�ic Gravity 4 . 35 
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% Passing 
Cumulative Cumulative 

' 

l . 2  98 .8  
2 . 7  97 .3  
6 .3  

:i 
93 .7 

20 . 3  79 .7 
43 . 5  56 . 5  
68 . 8  3l . 2  
79 .8  20 . 2  
88 . 5  ll . 5  
93 .l  6 . 9  
94 . 7  5 . 3  
95 . 3  4 .. 7 

lOO . O  -
I - -
' 
' 

0 . 2  99 . 8  
l . O  99 . 0  
3 .9 96.l 

l0 .9 89 .l 
25 . 7  74 . 3  
34 . 5  65 . 5  
43 .9 ' 56.l 
55 .7  44 . 3  
67 . 3  ' 32 . 7  
74 .4 ' 25 .6  

lOO .O  ' -

- -

' 
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n w Test No . PP20 - Continued 

n l .  Grinding 

l . 5 .  Screen Analysis 

C Zn Rougher Concentrate 

n c._; 

0 
0 
c 
n 
LJ 

0 
E 
0 
0 
0 
Q, 
0 
0 
D 
0 

Particle 
Size Individual 

+ 65 mesh 2 . 0  
lOO 0 . 4  
l50 4 . 4  
200 8 . 4  
270 ll. O  
4oo l5 . 8  
28 .9 )Jm 5 .6 
22 .4  ll . O  
l5 .6 ll . 8  
l0 .7 8 . 3  
8 . 3  4 . 2  

- 8 . 3  l7 .l  

Total lOO .O  

Specific Gravity 4 . l4 

Zn Regrind Discharge 

+ lOO m�sh 0 . 2  
l50 2 . 0  
200 7 . 4  
270 l2 . 8  
4oo 2l .9 . 
29 . 0  )Jm 5 . 5  
22 . 5  l0 . 8  
l5 .7  ll . O  
l0 . 8  7 .l 
8 .3 4 . 2  

- 8 . 3 .  l7 .l 

TotB.l lOO . O  

Specific Gravity 4 .l2 

% Retained 
Cumulative 

2 . 0  
2 . 4  
6 . 8  

l5 .2  
26 . 2  
42 . 0  
47 . 6  
58 .6  
70 .4  
'78 . 7 
82 .9 

lOO . O  

-

0 .2 
2 . 2  
9 . 6  

22 . 4  
44 . 3  
49 . 8  
6o . 6  
7L6 
78 . 7  
82 . 9  

lOO .O  

-

i % Passing 
' Cumulative 
'· 

98 . 0  
: 97 .6  

93 . 2  
84 . 8  
73 . 8  
58 . 0  
52 . 4  
4L 4 
29 .6  
2l . 3  
l7 .l 

i -
i 

-

' ' 

99 .8 
97 . 8  
9 0 . 4  
77 . 6  
55 . 7  
5 0 . 2  
39 .4  

' 28 . 4  
' 2l . 3  

l7 .l  
-

• 

-
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Test No . PP20 - Continued 

1 .  Grinding 

1 . 5 .  Screen Analysis 

0 Zn Regrind Cyclone Underflow 

0 
0 
0 
0 
n w 

0 

Particle % Retained 
Size Individual 

+ 65 mesh 0 . 5  
100 1 . 9  
150 6 . 2  
200 14 .2 
270 20 . 0  
4oo 22 . 5  
29 , 0  J!m 4 . 9  
22 . 5  8 . 2  
15 . 7  6 . 8  
10 . 8  3 .9 
8 . 3  1 . 9  

- 8 . 3  9 . 0  

Total 100 . 0  

Specific Gravity 4 .16 

[J Zn Regrind Cyclone Overflow 

0 
c 
0 
0 
0 
0 
0 

+ 65 mesh 0 . 2  
100 0 . 2  
150 0 . 6  
200 5 . 4  
270 9 . 7  
4oo 18 . 6  . 
28 ,9 J!m 4 . 8  
22 . 4  u .8 
15 . 6  14 .6  
10 .7 10 . 3  

8 . 3  5 . 2  
- 8 . 3  18 . 6  

Total 100 . 0  

Specific Gravity 4 . 22 
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% Passing 
Cumulative Cumulative 

0 . 5  99 . 5  
2 . 4  97 . 6  
8 . 6  91 . 4  

22 .8  77 . 2  
42 .8  57 . 2  
65 .3  34 . 7  
7 0 . 2  29 . 8  
78 .4 21 . 6  
85 . 2  14 . 8  
89 .1 10 . 9  
91 . 0  9 . 0  

100 . 0  -

- -

0 . 2  ! 99 . 8  
0 . 4  ' 99 .6  
1 . 0  99 . 0  
6 . 4  93 .6 

16 .1  83 .9 
34 .7 65 . 3  
39 . 5  60 . 5  
51 . 3  48 . 7  
65 . 9  34 .1 
76 . 2  23 .8  
81 . 4  18 . 6  

100 . 0  ' -

- -
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Test No . PP20 - Continued 

2 .  Flotation 

2 .l .  Purpose : 

2 . 2 .  Method :  

2 .  3 .  Flowsheet : 

To repeat conditions of test !PPl9 using a finer primary grind . 

As for test PPl9 except that ithe fineness of flotation feed 
was increased. The circuit was operated for a period of 7 . 5. ' hours and sampled eveyr 30 m:i!nutes in the last two hours of 
operation. ' 

2 . 2 . l .  Flotation E�uipment 

As for test PP6 . 

2 . 2 . 2 .  Flotation Reagents 

See following page . 

As for test PPB . 
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Test No . PP20 - Continued 

2 .  Flotation 

2 . 2 . 2  • .  Flotation Reagents 

Type 

Na2C03 
NaCN 
A-343 
A-343 
MIBC 
�-343 
MIBC 
Na2C03 
NaCN 
�-343 
NaCN 
A-343 
MIBC 
Na2C03 
Ca( OHh 
CuS04 
A-343 
R-208 
MIBC 
D-l0l2 
A-343 
R-208 
D-l0l2 
Ca( OHh 
CuS04 
z_:2oo 
A-343 
MIBC 
D-l902 
D-l902 

Rate 

g/tonne 

l2897 .8 
323 .9 
l4 .l5 
42 . 08 
78 . 08 
5l .97 
29 .75 

95.4 . 2  
85 . 9l 
l0 . 92 
20 .95 
l3 .87 

3 . 72 
274 . 6  

4478 .8  
845 .l 
84 . 5l 
39 .93 . 

l43 .2  
l8 . 59 
20 .84 
78 .87 
37 .l8 

3232 . 4  
2l4 .l 
l4 . 79 
28 . 3l 
37 .l8 
29 . 30 
l4 .93 

Circuit 

Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 

.:. 349 -

• 
Point of �dditions I 

' 
Hendy MiJ!l Feed 
Hendy MiJll Feed 
Hendy MiJll Feed 
Pb Condii!ioner 
Pb Roughe!r Feed 
Pb Scavenger Feed 
Pb Scaverlger Feed 
Pb Regririd Mill 
Pb RegrirJd Mill 
Pb Regrind Mill 
Pb lst CJl . Scav. Feed 
Pb lst C� . Scav. Feed 
Pb lst CJl . Scav. Feed ' Pb 2nd C�eaner Feed 
Zn Conditioner Feed 
Zn Condi ihoner Feed 
Zn Rough�r Feed 
Zn Rough�r Feed 
Zn Roughe!r Feed 
Zn Rougher Feed 
Zn Scavenger Feed 
Zn Scavenger Feed ' Zn Scavenger Feed 
Zn Regririd Mill ' Zn Regrind Mill 
Zn lst c:JJeaner Feed 
Zn lst CJJ . Scav . Feed I Zn lst C� . Scav .  Feed ' Zn 3rd C�eaner Feed 
Zn 4th ·cJJeaner Feed 

' 
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Test No . PP20 - Continued 

2 .  Flotation 

2 . 4 .  Results : 

2 . 4 .l .  Observations 

The circuit was stable during the test . 

It was observed that a portion of the coarse pyrite was floated in .the ' zinc cleaner concentrate . 

2 . 4 . 2 .  pH and Pulp Density 

Product pH 

Pb Rougher Feed lO . O  
Pb Scavenger Tail . lO . O  
Pb lst Cleaner Feed l0 . 2  
Pb lst Cleaner Scav . lO.l 
Pb 2nd Cleaner Feed lO . O  
Pb 3rd Cleaner Feed l0 . 3  
Zn Rougher Feed l0 .6 
Zn Scavenger Tail . l0 . 5  
Zn lst Cleaner Feed l2 .4 
Zn lst Cl . Scav. Tail . l2 .3  
Zn Combined Tail . -

Zn 2nd Cleaner Feed ll . 5  
·zn 3rd Cleaner Feed 9 . 6  
Zn 4th Cleaner Feed 9 . 0  

2 . 4 . 3 .  Pulp Temperature 

Product Temgerature 
c 

Pb Rougher 
Zn Rougher 

l9 . 5  
l9 . 5  

Pulp 
Density 

gpl 

ll75 
ll65 
ll50 

-

-

-

ll20 
lllO 
l090 
l025 
l085 

-

-

-
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Test No . PP20 - Continued 

2 .  Flotation 

2 . 4  . 4  . . Chemical Analyses 

Product 

Hendy Cyclone O 'Flow 
Pb Rougher Cone . 
Pb Rougher Tail . 
Pb Scavenger Cone . 
Pb Scavenger Tail . 
Pb 1st Cl . Cone . 
Pb 1st Cl . Tail . 
Pb 1st Cl . Scav . Cone . 
Pb 1st Cl . Scav. Tail . 
Pb 2nd Cl . Cone . 
Pb 3rd Cl . Cone • 

Zn Rougher Feed 
. Zn Rougher Cone . 
Zn Scavenger Cone . 
Zn Scavenger Tail . 
Zn 1st Cl . Cone . 
Zn 1st Cl . Tail . 
Zn 1st Cl . Scav. Cone . 
Zn 1st Cl . Scav. Tail . 
Zn 2nd Cl . Cone • 

Zn 3rd Cl . Cone . 
Zn 4th Cl . Cone . 
Zn Comb . Tail. 

- 351 -

I 
Assays , % ,  g/tonne , 

Pb 

2 . 30 
30 . 0  
1 .10 
6 . 24 
0 .·65 

32 . 5  
9 . 59 

12 .6  
5 . 78 

54 . 0  
66 . 2  
0 . 76 
1 . 21 
1. 30 
0 .55 
1 . 39 
1 .35 
2 . 00 
1 .26 
1 . 38 
1 .27 
1 .16 
0 . 63 

Zn 

3 . 74 
7 . 78 
4 . 23 
8 . 39 
3 .94 
9 . 98 

10 . 4  
io .4 
9 . 47 
6 .19 
3 . 88 
4 . 32 

29 . 8  
5 . 24 
0 . 47 

40 .7 
6 . 67 

14 . 2  
2 . 60 

46 .6  
47 .9  
48 . 3  
0 . 61 

�e 

' 
5 l99 

-' 

.!. 

l 
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Test No . PP20 - Continued 

2 .  Flotation 

2 .4 . 5 .  Metallurgical Results 

Three-Product Formula 

Weight 
Product 

% 

·Pb Cleaner Cone . 2 . 50 
Zn Cleaner Cone . 6 . 39 
Zn Comb . Tail . 9l .ll 
Kason Undersize lOO . OO 

2 . 4 . 6 .  Metallurgical Results 

Two-Product Formula 

Pb Rougher Cone . 5 . 62 
Pb Scavenger Tail . 94 .38 
Kason Undersize (Meas . )  lOO . OO 

( Calc . )  -
Zn Rougher Cone . ll .l2 
Zn Comb . Tail . 86 .38 
Zn Scav . Tail . (Meas . )  97 . 50 

( Calc . )  -

- 352 -

Assays , % ', % Distribution I i 
Pb Zh Pb Zn 

' 
66 . 2  3 i. 88 7l .9 2 . 6  
l .l6 48 '1. 3 3 . 2  82 . 5  
0 . 63 o i. 6l 24 . 9  l4 . 9  
2 . 30 3 !. 74 lOO . O  lOO . O  ' 

30 . 0  7 l 78 73 .3  l0 . 5  
0 .. 65 3 J94 26 . 7  89 . 5  
2 . 30 3 ! 74 lOO , O  lOO . O  
2 . 30 4 h5 - -

' 
l . 2l 29 '8 5 . 6  84 .l  
0 .63 o ;' 6l 22 . 5  l3 . 3  
0 . 65 3 .194 28 .l  . 97 . 4  
0 . 70 3 .94 I 29 . 5  l02 . 7  

' 
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Test No . PP2l 

l .  Grinding 

l .l .  Purpose : 

l . 2 .  Method: 

l. 3 .  Flowsheet : 

L 4 .  Results : 

- 353 -

i To repeat the conditions of test No . 20 . 

Similar to test PP20 . The c�rcuit was operated for a 
period of 7 . 5  hours at a feed rate of 405 kilograms per ' hour. Samples were taken ev�ry 30 minutes in the· last 
two hours of operation. 

As for test PPl . 

l . 4 .i . Observations 

The grinding circuit was ver� stable during the test run . 
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Test No . PP2l - Continued C 1 .  Grinding 

D 
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LJ 

0 

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 Ka0: 

Minus 12 .7  mm ore at 0 . 7  percent moisute content 
! • 

405 .4 dry kilograms per hour I 
32 r . p .m. , 80 . 5  percent of ; critical speed ' 
76 . 2 mm balls 4 7l . 61 kilograms 
50 .8  mm balls l85 . 9 l kilograms 
25 . 4  mm balls 
Total 

145 .1 11 kilograms 
802 . 6 ! kilograms 

Total 7 . 5  hours , test peri9d 2 . 0  hours 
Total 3040 kilograms , test j period 8ll kilograms 
Cyclone underflow 672 . 5  petcent 

Mill Discharge 
Cyclone Overflow 
Cyclo�e Underflow 
Gross 
No Load 
Net 

� % Solids 
2228 
1262 
2746 

73 
28 
83 . 5  

7 .36 kilowatts 
l .93 lfilowatts 
5 .43 �ilowatts 

13 . 39 kilowatt-hours per tonne of 12 . 7  mm feed 
12 . 84 
74 . 0  micrometers 

L4  .l .  . Classification Data 

Grinding mill : 
Cyclone : 

Hendy 
P50 Dorr 

Rate 
Product 

kg/h 

Cyclone Feed 313l . 9  
Cyclone Overflow 405 .4 
Cyclone Underflow 2726 . 5  

50 . 8  mm diameter 
15 .9  mm vortex 
12 . 7  mm apex 

% Passing Density 
4oo 200 
mesh mesh 

14 . 6  .39 . 0  
53 .2  79 .9 
9 . 8  32 . 3  

' 
i 

g .p . l .  ' % I 

2042 
1262 
2746 

Recircu-
lating 

Solids Load % 

67 -
28 -
83 . 5  672 . 5  
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n U Test No . PP2l - Continued 

U l .  Grinding 
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1 . 4 . 2 .  Lead Regrind Mill Report 

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

Average Power : 

Hardinge Conical Mill 
Pb rougher concentrate + P\J 1st cleaner . scavenger concentrate 
19 . 5  calculated kilograms per hour of concentrate 
· 30 r . p .m. , 65 
50 IDlil balls 
25 IDlil balls 
Total 
Gross 
No Load 
Net 

percent of c�itical speed ' 
90 . 7  Rilograms 
90 .7  1\:ilograms 

I 
181 . 4 1. kilograms · 

2 .  26 �ilowatts 
I 

0 .95 kilowatts 
i 

1 . 31 kilowatts 
Net Power Consumption: 3 . 23 kilowatt-hours per tonne of flotation feed ! 

1 . 4 . 2 . 1 .  Classification Data 

Cyclone : Krebs 

Product 

Regrind Feed 
Mill Discharge 
Cyclone O ' Flow 
Cyclone U' Flmr 

38 .1  IDlil diameter 
12 . 7 IDlil vert ex 
6 .  35 IDlil apex 

Rate % Passing· 
4oo 20 

kg/h mesh jllll 

- 79 .8 54 
239 . 5  4l . 3  18 
19 . 5. 78 . 2  56 

220 . 0  39 . 3  16 

I 
Density 

! 
i g .p .l .  '% Solids I 

- -
- ' -

ll30 15 
1725 55 ' 

' 
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Test No . PP2l - Continued 

l .  Grinding 

l . 4 . 3 .  Zinc Regrind Mill Report 

Regrind Mill: 
Regrind Feed: 
Feed Rate : 
Mill Speed :  
Mill Load: 
Average Power : 

Denver mill 
Zn rougher concentrate + Zn lst ·cleaner scavenger concentrate. i 6l .8 calculated kilograms per hour of concentrate 

I 
58 r . p .m . , 70 percent of critical speed 
25 lll1U balls 
Not calculated 

ll3 .4 kg I 

l . 4 .3 .l .  Classification Data 

Cyclone : Goodwin 

Product 

Regrind Feed 
Mill Discharge 
Cyclone O 'Flow 
Cyclone U' Flow 

38 .l  lll1U diameter 
l9 . l  lll1U vortex 
6. 35 = apex . 

Rate % Passing 
4oo 20 

kg/h mesh ]lm 

- 59 . 0  34 
l42 . 6  52 .l 30 

6l .8  70 .l  45 
80 . 8  36 . 2  l6 

' 

Density 

g". p . l .  I, % Solids 

- -
- · -

ll30 l5 
l445 4l 

' 
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Test No . PP2l - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Hendy Mill Feed 

Mesh Size 
( Tyler ) Individual 

+ 3/8 6 . 8  
3 l7 . 9  
4 8 . l  
6 6 . 8  
8 5 . 5  

lO 5 . 0 
l4 4 . 7  
20 5 . 0 
28 6 . 2  
35 5 . 7  
48 5 .9 
65 4 . 3  

lOO 3 . 4  
- lOO l4 . 8  

Total lOO . O  

Hendy Mill Discharge 

+ l4 O . l  
20 O . l 
28 0 . 4  
·35 0 . 9  
48 2 . 7 
65 6 . 0  

lOO ll .7  
l50 l8 . 4  
200 2l .7 
270 l6 . 5  
4oo 7 . 4  

- 4qo l4 . 6  

Total . lOO . O  

- 357 -

% Retained % Passing 
Cumulative Cumulative 

6 . 8  9 3 . 2  
24 . 7  75 . 3  
32 . 8  67 . 2  
34 . 6  6o .4  
45 . 0  55 . 0  
50 . 0  50 . 0  
54 . 7  45 . 3  
59 . 7  40 . 3  
65 . 9  34 .l  
7L 6 28 . 4  
77 . 5  ' 22 . 5  
8l. 8  l8 . 2  
85 . 2  l4 . 8  

lOO . O  -. 
. 

- ' -

O . l  99 .9  
0 . 2  99 . 8  
0 . 6  99 . 4  
l . 5  98 . 5  
3 . 2  ', 96 .8 
9 . 2  90 . 8  

20 . 9  79 .l 
39 . 3  60 . 7  
6l . O  ' 39 . 0  
77 . 5  22 .5  
85 . 4  ' l4 . 6  

lOO . O  1 
-

- -
I 

. 
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Test No . PP2l - Continued 

l .  Gr indill.g 
-

1 . 5 .  Screen Analysis 
Hendy Cyclone Underflow 

Mesh Size 
( Tyler ) Individual 

+ 10 0 .1 
14 0 . 1 
20 0 . 3  
28 0 . 5  
35 l . O  
48 2 . 8  
65 5 . 9  

100 12 . 9  
150 18 .7  
200 25 . 4  
270 12 . 0  
4oo 10 . 5  

- 4oo 9 . 8 

Total 100 . 0  

Hendy Cyclone Overflow 

+ 8 0 . 1  
10 0 . 1  
14 0 .1 
20 0 . 1  
28 0 . 1 
35 0 . 2  
48 0 . 5  
65 1 . 2  

100 3 . 0  
150 6 . 4  
200 11. 1  
270 14 . 3  
4oo 11 .9  

- 4oo 5 0 . 9  

Total 100 .0  
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% Retained % Passing 
Cumulative i Cumulative 

' 

0 . 1  I 99 . 9  
0 . 2  99 . 8  
0 . 5  99 . 5  
l . O  99 . 0  
2 . 0  98 . 0  
4 . 8  ' 95 .2  

10 .7 89 . 3  
23 . 6  76 . 4  
42 . 3  57 - 7  
67 .7  32 . 3  
79 - 7  20 . 3  
90 . 2  9 . 8  

100 . 0  ' -

' - -

I 
0 . 1  99 . 9  
0 . 2  99 .8  
0 . 3  99 -7 
0 . 4  99 . 6  
0 . 5  99 . 5  
0 . 7  99 . 3  
l . 2  ' 98 . 8  
2 . 4  97 . 6  
5 . 4  94 .6  

11 . 8  88 . 2  
22 . 9  77 .1 
37 . 2  ' ' 62 . 8  
49 .1 50 . 9  

100 . 0  -

- -
! 
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Test No . PP2l - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Kason Undersize 

Mesh Size 
( Tyler ) Individual 

+ 48 0 . 5  
65 0 . 9  

100 2 . 6  
150 5 . 7  
200 10 . 4  
270 14 . 4  
4oo 12 . 3  

- 4oo 53 . 2  

Total 100 . 0  
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' 

% Retained % Passing 
Cumulative I Cumulative 

0 . 5  i 99 • 5  -

L 4  98 . 6  
4 . 0  96 . 0  
9 . 7  90 . 3  

20 . 1  79 . 9  
34 . 5  65 . 5  
46 . 8  5 3 . 2  

100 . 0  ! -

. I 
- -

' 

' 
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Test No . PP2l - Continued 

1 .  Grinding 

1 . 5 .  Screen Analysis 

Pb Rougher Concentrate 

Particle 
Size Individual 

+ 65 mesh 0 . 6  
100 0 . 7  
150 1 . 2  
200 4 . 4  
270 6 . 6  
4oo 6 . 7  

27 . 8  jlm 13 . 0  
21 . 5  9 - 7  
15 . 0  11. 7 
10 . 3  11 . 3  

8 . 0  7 - 0  
- 8 . 0  27 .1  

Total 100 . 0  

Specific Gravity 4 . 61 

Pb Regrind Discharge 

+ 100 mesh 0 . 2  
150 l . O  
200 10 .1  
270 22 .8 . 
4oo 24 . 6  

27 . 0  11m · 12 . 7  
2 0 . 9  10 . 3  
14 . 6  7 . 6  
10 . 0  3 . 4  

7 . 8  1 . 4  
- 7 . 8  5 . 9  

'· 

Total 100 . 0  

Specific Gravity 4 . 80 

- 360 -

' 

% Retained ' % Passing i 
Cumulative Cumulative 

· '  

0 . 6  
! 

99 . 4  
1 . 3  ' 98 . 7  
2 . 5  i 97 . 5  
6 . 9  93 .1  

13 . 5  86 . 5  
20 . 2  79 . 8  
33 . 2  66 . 8  
42 . 9  57 .1  
54 . 6  45 . 4  
65 . 9  I 34 .1  ' 
72 . 9  I 27 .1 

100 . 0  -
' 

: - -

0 . 2  99 . 8  
1 . 2  98 . 8  

11 . 3  88 . 7  
34 .1  65 .9  
58 . 7  41 . 3  
71 . 4  28 . 6  
81 . 7  18 . 3 
89 . 3  10 . 7  
92 .7  7 - 3  
94 .1 5 . 9  

100 . 0  -

- -



0 

0 

0 

0 

n u 

0 

0 

0 

c 

D 

0 

c 

n u 

c 

c 

0 

0 

Test No . PP2l - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Pb Regrind eyclone Underflow 

Particle % Retained 
Size Indi v.i.dual 

+ 65 mesh O . l  
100 0 . 3  
150 l . 5  
200 10 . 2  
270 23 . 6  
4oo 25 . 0  

27 . o  ]liD 11 . 6  
20 . 9  10 . 3  
14 . 6  7 - 3  

. 10 . 0  3 . 1  
7 . 8  l . 2  

- 7 . 8  5 .8 

Total 100 . 0  

Specific Gravity 4 . 77 

Pb Regrind Cyclone Overflow 

+ 100 mesh O . l  
150 0 . 2  
200 l . 8  
270 5 .1 
4oo 14 .6 .  

28 . 2  ]lm 9 . 2  
2l . 9  9 - 7  
15 . 3  11 . 0  
10 . 5  12 . 4  

8 .1 8 . 4  
- 8 . 1 27 . 5  

Total 100 . 0  

Specific Gravity 4 . 27 

% Passing 
Cumulative Cumulative 

0 . 1  ' 9 9 - 9  
0 . 4  99 . 6  
l . 9  98 .1  

12 . 1  ' 87 . 9  
35 - 7  64 . 3  
60 . 7  39 . 3  
72 . 3  27 - 7  
82 . 6  i 17 . 4  
89 . 9  i 10 .1  ' 
93.0  7 . 0  
94 . 2  i, 5 . 8  

100 . 0  ! -

i - i -

! 
0 . 1  ' 99 - 9  
0 . 3  • 99 - 7  
2 . 1  97 -9  
7 . 2  i 92 . 8  

2l . 8  I 78 . 2  ' 
69 . 0  3l . O  

40 . 7  ! 59 - 3  
5l. 7  ' 48 . 3  
64 .1 35 - 9  
72 . 5  27 - 5  

100 . 0 ' -
i 
! - -
' 
' 
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Test No . PP2l - Continued 

1.  Grinding 

1 . 5 .  Screen Analysis 

Zn Rougher Concentrate 

Particle 
Size Individual 

+ 65 mesh 1 . 6  
100 2 . 5  
150 4 . 5  
200 8 . 6  
270 10 . 3  
4oo 13 . 5  

28 .9  ]Jm 8 . 1  
22 .4  11 . 4  
15 . 6  12 . 2  
10 . 8  8 . 3  

8 . 3  4 . 0  
- 8 . 3  15 . 0  

Total 100 . 0  

Specific Gravity 4 . 27 

Zn Regrind Discharge 

+ 65 mesh O . l  
100 0 . 3  
150 1. 8 
200 9 . 4  

. 270 15 . 7 . 
4oo 20 . 6  

29 . 4  ]Jm 7 - l  
22 . 8  10 . 8  
15 . 9  10 . 6  
10 .9  7 - 0  

8 . 5 3 . 6  
- 8 . 5  ]Jm 13 . 0  

Total lOO·. O 

[J Specific Gravity 4 . 23 

0 

- 362 -

% Retained % Passing 
Cumulative Cumulative 

1 . 6  98 . 4  
4 .1 9 5 - 9  
8 . 6  91 . 4  

17 . 2  82 . 8  
27 . 5  72 . 5  
41 . 0  59 . 0  
49 .1 50 . 9  
60 . 5  39 - 5  
72 - 7  27 . 3  
81 . 0  19 . 0  
85 . 0  15 . 0  

100 . 0  -

- -

' 

O .l 99 -9  
0 . 4  9 9 . 6  
2 . 2  97 . 8  

11 . 6  88 . 4  
27 . 3  72 . 7  
47 .9  52 . 1  

.· 

55 . 0  45 . 0  
65 . 8  34 .2  
76 . 4  23 . 6  
83 . 4  16 . 6  
87 . 0  13 . 0  

100 . 0  -
. 

- -
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Test No . PP2l - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Zn Regrind eyclone Underflow 

Particle % Retained 
Size Individual 

+ 65 mesh 0 . 5  
100 2 . 4  
150 6 . 8  
200 14 . 0  
270 19 . 3  
4oo 20 . 8  

28 . 8  ]Jill 6 . 2  
22. 3  lO .l  
15 . 6  6 . 7  
10 . 7  3 . 8  

8 . 3  l . 9  
- 8 . 3  7 - 5  

Total 100 . 0  

Specific Gravity 4 . 32 

Zn Regrind eyclone Overflow 

+ 100 mesh 0 . 3  
150 0 . 7  
200 4 . 3  
270 8 . 4  
4oo 16. 2  

29 . 0  ]Jill 6 . 8  . 
22 . 5  13 . 0  
15 .7 1 5 . 6  
10 . 8  10 . 8  

8 . 3 5 . 4 
- 8 . 3  18 . 5  

Total 100 . 0  

Specific Gravity 4 . 13 · 

- 363 -

% Passing 
CU!nulative Cumulative 

0 . 5  99 . 5  
2 . 9  97 . 1  
9 -7 90 . 3  

23 . 7  76 . 3  
43 . 0  57 . 0  
63 . 8  3 6 . 2  
70 . 0  30 . 0  
80.1 19 .9  
8 6 . 8  13 . 2  
90 . 6  9 . 4  
92 . 5  7 - 5  

100 . 0  -

- -

' 

0 . 3  9 9 . 7  
l . O  99 .0 . 
5 . 3  '· 94 . 7  

13 .7 86 . 3  
29 .9  70 .1  
36 . 7  63 . 3  
49 . 7  5 0 . 3  
65 . 3  34 . 7  
76 . 1  ! 23 . 9  
81 . 5  18 . 5  

100 . 0  -
' 

- -
I 
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Test No . PP2l - Continued 

0 2 .  Flotation 

0 
0 

c 

D 
0 
0 

c 
0 
c 
0 
0 
0 

2 . l .  Purpose:  

2 . 2 .  Method :  

2 . 3 .  Flowsheet : 

To repeat the conditions a� test PP20 . 
. ' 

As �or test PP20 except taht the lime additions to the zinc 
rougher and cleaning were decreased slightly . The circuit 
was operated �or a period a� 7 . 5  hours and sampled every 
30 minutes in the last two holirs a� operation. 

2 . 2 . l .  Flotation Equipment 

As �or test PP6 . 

2 . 2 . 2 .  Flotation Reagents 

See �allowing page . 

As �or test PPB . 



[ 
c 
c 

[ 

c 

c 
c 
0 
n 
c 

c 
n L 

c 
c 
0 

Test No . PP2l - Continued 

2 .  Flotation 

2 . 2 . 2 .  Flotation Reagents 

Na2C03 
NaCN 
A-343 
A-343 
MIBC 
A-343 
MIBC 
Na2C03 
NaCN 
A-343 
NaCN 
A-343 
MIBC 
Na2C03 
Ca( OH) 2 
CuS04 
A-343 
R-208 
MIBC 
D-l0l2 
A-343 
R-208 
MIBC 
Ca( OH ) 2  
CuS04 
Z-200 
A-343 
MIBC 
D-l902 
D-l902 

Rate 

g/tonne 

l3353 . 3  
33l . 2  

l4:8o 
44 . 03 
84 .00 
56 .3l 
3l . 26 

984 . 2  
9l . 02 
ll . 47 
22 . 57 
l4 . 8o 

3 . 9l 
279 ·7  

4373 . 4  
888 . 0  

88 . 8  
4l . 44 

l50 . 4  
l9 . 54 
22 . 20 
82 .88 
3l .26 

264l . 8  
223 . 5  
l5 . 54 
37 . 00 
39 .07 
45 . l4 
29 . 60 

Circuit 

Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 

- 365 -

Point of Additions 

i ,, 
Hendy Mill Feed 
Heney Mill Feed ' 
Hendy Mill Feed 
Pb Conditio*er 
Pb Rougher Feed I Pb Scavenger Feed I Pb Scavenger Feed 
Pb Regrind �ll 
Pb Regrind �ll 
Pb Regrind Min 
Pb lst Cl . Scav. Feed ' 
Pb lst Cl . Scav. Feed 
Pb lst Cl . Scav. Feed i Pb 2nd Clea�er Feed 
Zn Conditioner Feed 
Zn Conditioner Feed 
Zn Rougher Feed 
Zn Rougher :!feed 
Zn Rougher Feed 
Zn Rougher Feed 
Zn Scavenger Feed 
Zn Scavenget Feed 
Zn Scavenger Feed 
Zn Regrind Mill 
Zn Regrind Mill 
Zn lst Clearter Feed 
Zn lst Cl . Scav. Feed 
Zn lst Cl . Scav. Feed i Zn 3rd Cleaner Feed 
Zn 4�h Cleaner Feed ', -, 
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Test No . PP21 - Continued 

2 .  Flotation 

2 . 4 .  Results : 

2 . 4 . 1 .  Observations 

The flotation circuit was stable during the test run. 

Coarse pyrite was floated in the zinc circuit . and low concentrate grade 
could be expected. 

2 . 4 . 2 .  pH and Pulp Density 

Product pH 

Pb Rougher Feed 10 .1  
Pb Scavenger Tail. 10 .1  
Pb 1st Cl.  Feed 10 . 3  
Pb 1st Cl . Scav . 10 . 1  
Pb 2nd Cl . Feed 10 .1 
Pb 3rd Cl . Feed 10 . 4  
Zn Rougher Feed 10 . 5  
Zn Scavenger Tail . 10 .4 
Zn 1st Cl . Feed 12 . 0  
Zn 1st Cl. Scav .  Tail . 11 . 6  
Zn Combined Tail . -

Zn 2nd Cl . Feed 9 . 9  
Zn 3rd Cl . Feed 9 . 1  
Zn 4th Cl . Feed 8 . 8  

2 . 4 . 3 .  Pulp Temperature 

Product Temgerature 
c 

Pb Rougher 
Zn ·Rougher 

19 . 5  
19 . 5  

Pulp 
Density 

gpl 

1175 
1095 
1130 

-
-

-
1135 
1095 
1130 
1020 
1070 

-
-
-
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Test No . PP2l - Continued 

2 .  Flotation 

2 . 4 . 4 .  Chemical Analyses 

Product 

Hendy Cyclone 0/F 
Pb Rougher Cone . ,  
Pb Rougher Tail . 
Pb Scavenger Cone . 
Pb Scavenger Tail . 
Pb lst Cl . Cone . 
Pb lst Cl . Tail . 
Pb lst Cl . Scav. Cone . 
Pb lst Cl . Scav. Tail . 
Pb 2nd Cl . Cone . 
Pb 3rd Cl. Cone . 
Zn Rougher Feed 
Zn Rougher Cone . 
Zn Scavenger Cone . 
Zn Scavenger Tail . 
Zn lst Cl . Cone . 
Zn lst Cl . Tail . 
Zn lst Cl. Scav. Cone . 
Zn lst Cl . Scav. Tail. 
Zn 2nd Cl . Cone ; 
Zn 3rd Cl . Cone . 
Zn 4th Cl . Cone . 
Zn Comb . Tail . 

' 

Assays , % ,  g/tonne ' 
' ' 

Pb Zn Fe 
I 

2 . 38 3 . 79 -
37 . 0  6 . 67 - ', 

l . 3l 4 .l8 -
6 . 99 8 . 36 -
0 . 63 3 .87 -

32. 7  l0 . 6  -
ll . 7  l0 .2  -
l3 .7  l0 .7  -

6 . 39 8 . 33 ' -
52 . 5  6 . 85 -
67 . 3  3 . 68 5 . 60 

:, 0 .74 4 .l4 -
l . 24 2l. 8  -
l .ll 3 . 96 -
0 . 59 0 . 46 ' -
l . 29 4l . O  -
l . 3l 5 . 49 -
l . 82 l3 .6  -
l . l4 l . 72 -
l . 27 47 . 2  -
l . 26 47 . 6  -
l . l8 48 . 8  -
0 . 59 0 . 54 - ' ' 

' 



r: LJ Test No . PP2l - Continued 

0 2 .  Flotation 

2 . 4 . 5 .  Metallurgical Results 
n U Three-Product Fornrula 

c 

0 

0 

0 

D 

c 

0 

D 

c 

0 

c 

0 

Weight 
Product 

% 

l .  Pb Cleaner Cone . 2 . 63 
2 .  Zn Cleaner Cone . 6 . 56 
3 .  Zn Comb . Tail . 90 .8l 

Kason Undersize lOO . OO 

2 . 4 . 6 .  Metallurgical Results 

Two-Product Formula 

Pb Rougher Cone . 4 .8l 
Pb Scav. Tail . 95 .l9 
Kason Undersize (Meas . )  lOO . OO 

( Calc . )  -

Zn Rougher Cone . l5 . 25 
Zn Comb . Tail . 82 . l2 
Pb Scav. Tail. (Meas . )  97 - 37 

( Calc . )  -

- 368 -

Assays , % % Distribution 
' 

Pb ! Zn Pb Zn 

67 . 3  ! 3 . 68 74 . 3  2 . 6  
l .l8 �8 . 8  3 . 2  84 . 5  
0 . 59 : 0 . 54 22 . 5  l2 .9  
2 . 38 i 3 .  79 lOO . O  lOO . O  

37 . 0  '! 6 . 67 74 . 8  8 . 0  
0 . 63 • 3 . 87 25 . 2  92 . 0  
2 . 38 ; 3 .  79 lOO . O  lOO . O  
2 .38 ' 4 . 00 

l . 24 
' 
?l . 8  7 . 2  . 85 . 9  

0 . 59 0 . 54 l8 . 5  ll . 5  
0 . 63 ' 3 . 87 25 . 7  97 . 4  
0 . 69 ·. 3 . 87 ! 28 . 3  97 . 4  
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Test No . PP22 

l .  Grinding 

· l . l .  Purpose:  

1 . 2 .  Method:  

1 . 3 .  Flowsheet : 

1 . 4 .  Result s :  

- 369 -

To repeat the conditions o� test PP20 and PP2l . 
i 

As �or test PP20 and PP2l . The grinding circuit was operated 
�or a period o� 7 .  5 hours at l. �eed rate o� 406 kilograms per 
hour . Samples were taken every 30 minutes in the last two 
hours o� operation. 

As �or test PPl . 

l . 4 . l .  Observations 

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

l .  Grinding 

l . 4 . l . l .  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 Ka0: 

- 370 -

Minus 12 . 7  mm ore at 0 . 7 �ercent moisture content 
4o6 . 4  dry kilograms per hour 

32 r . p .m . , 80 . 5  percent off critical speed ' : 
76 . 2  mm. balls 471 . � kilograms 

50 .8  mm balls 

25 . 4 mm balls 
Total 

185 .9  kilograms 
I 

145 . J!  ld.lograms I 
802. � kilograms · 

I . 
Total 7 . 5  hours,  test per�od 2 . 0  hours 
Total 3049 kilograms , tes'IJ period 813 kilograms ' 
Cyclone underflow 670 . 8  p�rcent 

Mill Discharge 

Cyclone Overflow 
Cyclone Underflow 
Gros s  

No Load 
Net 

� % Solids 
2208 72 

1262 27 . 5  
2766 83 . 5  
6 . 89 kilowatts 

l . 93 ;Kilowatts 

4 � 96 kilowatts 

12. 20 kilowatt-hours per t:onne of 12 . 7  mm feed 

ll .93 
79 . 2  micrometers 

1 . 4 . 1 . 2 .  Classification Data 

Grinding Mill : 
Cyclone : 

Product 

Cyclone Feed 

Hendy 
P-50 Dorr 

Rate 

kg/h 

3132 
Cyclone Overflow 406 
Cyclone Underflow 2726 

50 . 8  mm diameter 
15 .9 mm vortex 
12 . 7  mm apex 

% Passing Den 
4oo 200 
mesh mesh g . p . l .  

l5 .l  40.1  2062 
49 . 4  77 . 4  1262 . 
ll . l  34. 9  2766 

ity Recircu-
lating 

% Solids Load % 

68 -
27 - 5  -
83 . 5  670 . 8  
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Test No . PP22 - Continued 

l .  Grinding 

l . 4 . 2 .  Lead Regrind Mill Revert 

Regrind Mill : 
Regrind Feed : 
Feed Rate:  

Mill Speed: 

Mill Load: 

Average Power : 

Net Power Consumption: 

Hardinge Conical Mill 
Pb rougher concentrate + Pb lst cleaner scavenger concentrate 

I 
20 . 8l calculated kilogram1 per hour of concentrate 
30 r .p .m. , 65 percent of dritical speed 
50 mm balls 90 .7 kilograms 
25 mm balls 
Total 
Gross 
No Load 
Net 

i . 
90 . 7 lj:ilograms 

' 
l8l . 4  ]kilograms 
2 . 26 kilowatts 
0 . 95 kilowatts 

i 
l .  3l kilowatts 

' 
3 .  22 kilowatt-hours per tonne of flotation feed 

l . 4 . 2 . l .  Classification Data ' 
!-

Cyclone : Krebs 

Product 

Regrind Feed 
Mill Discharge 
Cyclone O ' Flow 
Cyclone U 'Flow 

Rate 

kg/h 

-
255 . 4  

25 . 4  mm diameter 
l2 .• 7 mm vortex 
3 . 2  mm apex 

% Passing 
4oo 20 
mesh ]Jm 

67 . 8  50 
53 .7  26 

20 . 8 . 97 . 3  85 
234 . 6  5l . 9  24 

Density 
' 

g . p . l .  % j  Solids 

- -
- -

l090 ' l0 . 8  
2365 1 76 ! 

I 

' 
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Test No . PP22 - Continued 

l .  Grinding 

l . 4 . 3 .  Zinc Regrind Mill Report 

Regrind Mill : 
Regrind Feed: 
Feed Rate:  

Mill Speed: 

Mill Load : 
Average Power : 

Denver Mill 
Zn rougher concentrate + Zn lst cleaner scavenger concentrate 

73 . 5  calculated kilograms per hour of concentrate 
58 r . p .m. , 70 percent of ctitical speed ! 
25 = balls ll3 . 4  kg 
Not calculated 

l . 4 . 3 . l .  Classification Data 

Cyclone : P25 Dorr 

Rate 
Product 

kg/h 

Regrind Feed -
Mill Discharge 340 . 2. 
Cyclone O ' Flow 73 . 5  
Cyclone U ' Flow 266 . 7  

25 = diameter 
6 . 35 = vortex 
3 . 25 = apex 

% Passing 
4oo 20 
mesh ]Jm 

58 .l  34 
49 . 6  l6 
82.7  54 
42. 4 lO 

i 
Densit;r 

I 
g . p . l .  % Solids · 

! 
- ' -
- -

ll30 ' l5 . 2  
2065 ' 67 . 5  ' 
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Test No . PP22 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

0 Hendy Mill Feed 

0 
0 
[ 
0 
0 
0 
0 
0 
[ 
G 
D 
D 
0 
0 
0 

Mesh Size 
(Tyler) Individual 

+ 3/8 14 . 9  
3 16 . 4  
4 8 . 4 
6 7 - 5  
8 6 . 0  

lO 4 . 9  
l4 4 . 5  
20 4 . 4  
28 5 . 1  
35 4 . 6  
48 4 . 8  
65 3 . 5  

lOO 2 . 7  
- lOO 12 . 3  

Total 100 .0  

Hendy Mill Discharge 

+ l4 O . l  
20 O . l  
28 0 . 4  
35 0 . 8  
48 2 , 4  
65 ' 5 . 7  

lOO ll . 2  
150 17 . 8  
200 2l . 4  
270 16 . 8  
4oo 8 . 2  

- 4oo l5 . l  

Total :wo . 0 

- 373 -

% Reta ·,ned % Passing · 
Cumulative i r.umulative ' 

14 . 9  8 5 . 1  
3l . 3  68 . 7  
39 . 7 . 60 . 3  
47 . 2  i 52.8  
53 . 2  46 .8  
58 .1  4l . 9  
62 . 6  37 . 4  
67 . 0  33 . 0  
72.1 ! 27 . 9  
76 . 7  23 . 3  
8l. 5 18 . 5  
85 . 0  15 . 0  
87 . 7. ' 12 . 3  

lOO . O  -

- -

! 
O .l ' 99 - 9  
0 . 2  99 . 8  
0 . 6  99 . 4  
l . 4  98 . 6  
3 . 8  ! 96 . 2  
9 . 5  90 . 5  

20 . 7  79 -3  
38 . 5  6l . 5  
59 - 9  40 .l 
76 . 7  23 . 3  
84 . 9  l5 . l  

lOO . O  -

- -
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D Test No . PP22 - Continued 

[] l .  Grinding 

l . 5 .  Screen Analysis 

D Hendy Cyclone Underflow 

D Mesh Size 
(Tyler) Individual 

0 + lO O . l  
l4 O . l  

0 20 0 . 2  
28 0 . 4  
35 0 . 9  
48 2 . 5  
65 5 . 6  

lOO l2 . l  
l50 l8 . 4  

[] 200 24 . 8  
270 l2 . 4  
4oo ll . 4  

0 - 4oo ll . l  

Total lOO . O  

[] Hendy Cyclone Overflow 

D 

[ 
D 
Q 
c 
c 

+ lO 
l4 
20 
28 
' 35 
48 
65 

lOO 
l50 
200 
270 
4oo 

- 4oo 

Total . 

O . l  
O . l  
O .l 
O .l 
O . l  
0 .4 
l . l  
3 . 0  
6 . 3  

ll . 3  
l5 . 0  
l3 . 0  
49 . 4  

lOO . O  

- 374 -

% Retained % Passing 
Cumulative ' Cumulative 

O . l  99 . 9  
0 . 2  99 . 8  
0 . 4  99 . 6  
0 . 8  i 99 . 2  
l . 7  ' 98 . 3  
4 . 2  ! 95 . 8  
9 . 8 90 . 2  

2l . 9  78 . l  
4 0 . 3  59 . 7  
65 .l  34 .9  
77 · 5  22 . 5  
88 . 9  ll. l  

lOO . O  -
' 

. - -

O . l  99 .9  
0 . 2  99 . 8  
0 . 3  99 · 7  
0 . 4  99 . 6  
0 . 5  99 . 5  
0 .9 99 .l  
2 . 0  98 . 0  
5 . 0  95 .0  

ll . 3  88 . 7  
22 . 6  I n . 4  

. 

37 . 6  62 . 4  
50 . 6  ' 49 . 4 

lOO . O  i 
-

i 
- -

I 
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Test No . PP22 - Continued 

1 .  Grinding 

1 . 5 .  Screen Analysis 

Kason Undersize 

Mesh Size 
( Tyler ) Individual 

+ 48 0 .8 
65 1 . 8  

100 4 .7 
150 8 . 3  
200 15 .7  
270 10 . 6  
4oo 14 . 7  

- 4oo 43 . 4  

Total 100 . 0  

Zn Scavenger Tailing 

+ 48 0 . 6  
65 0 .9 

100 ;2 . 8  
150 5 . 6  
200 12 . 5  
270 9 .7 
4oo 15 .1  

- 4oo 52 . 8  

Total . 100 . 0  

- 375 -

% Retained % Passing 
Cumulative Cumulative 

0 . 8  99 . 2  
2 . 6  97 . 4  
7.3 92 . 7  

15 . 6  84 . 4  
31 . 3  68 . 7  
41. 9  58 .1  
56 .6  43 . 4  

100 . 0  -

- -

0 . 6  99 .4  
1 . 5  98 . 5  
4 . 3  95 .7  
9 . 9  90 .1 

. 22 .4  77 . 6  
32.1 67 . 9  
47 . 2  52 . 8  

100 . 0  -
' 

- -

' 

' 
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Test No . PP22 - Continued 

1 .  Grinding 

1 . 5 .  Screen Analysis 

Pb Rougher Concentrate 

Particle 
Size 

+ 

- · 

65 mesh 
100 
150 
200 
270 
4oo 

26 . 7  Jlm 
20 . 7  
14 . 4  

9 . 9 
1 . 1  
1 . 1  

Total 

Individual 

0 . 7  
l . 6  
3 . 8  
7 . 6  
7 . 6  

10 .9  
9 .1 
8 . 4  
9 . 8  
8 . 7  
5 . 7  

26.1 

100 . 0  

Specific Gravity 4 . 87 

Pb Regrind Discharge 

+ 65 mesh 0 . 6  
100 l . O  
150 l . 8  
200 6 . 6  
270 16 . 1  
4oo 20 . 2  

26 . 7  )lm 14 . 4  
20 .7 13 . 3  
14 . 4  11 . 5  

9 . 9  5 . 8  
7 . 8  l . 3  

- 7 . 8  7 . 4  

Total 100 . 0  

Specific Gravity 4 . 92 
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% Retained % Passing 
Cumulative Cumulative 

' 

' 0 . 7  99 .. 3 
2 . 3  97 .7  
6 . 1  93 , 9  

13 .7 86 . 3  
21 . 3  ' 78 . 7  
32 . 2  67 . 8  
41 . 3  58 . 7  
49 . 7  50 . 3  
59 - 5  40 . 5  

. 68 .2  31 .8  
73 - 9  26 .1 

100 . 0  ', -

- -
' 

' 

o . 6  ' 99 . 4  
l . 6  98 . 4  
3 . 4  9 6 . 6  

10 . 0  90 . 0  
26 . 1  73 .9  
46. 3  53 . 7  
60 .7  39 . 3  
74 . o  26.0  
85 . 5  14 . 5  
91 . 3  8 . 7  
92 . 6  7 . 4  

100 . 0  ' -

' 
- -

' 
' 
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0 Test No . PP22 - Continued 

o l .  Grinding 

1 . 5 .  Screen Analysis 

0 Pb Regrind Cyclone Underflow 

- 377 -

0 Particle % Retained 

0 
0 
c 
D 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 

Size Individual 

+ 65 mesh o . 8  
100 l . 2  
150 2 . 2  
200 7 .4 
270 16 . 4  
400 20 . 1  

27 .1 ]Jm 14 . 2  
2l. O  13 . 0  
14 .7  ll . 4  
10 .1 5 . 0  

7 . 8  o . 6  
- 7 . 8  7 - 7  

Total 100 . 0  

Specific Gravity 4 . 74 

Pb Regrind Cyclone Overflow 

+ 200 mesh 0 . 2  
270 0 . 4  
4oo 2 . 1  
2 6 . 7  ]Jm 6 . 1  
20 . 7  5 . 6  
14 . 5  8 .o · 

9 . 9  15 . 0  
7 - 7  13 . 8  

- 7 - 7 48 .8  

Total 100 . 0  

Specific Gravity 4 . 77 

Cumulative 

0 . 8  
2 . 0  
4 . 2  

ll . 6  
28 . 0  
48 .1 
62 . 3  
75 - 3  
86 . 7  
9l . 7  
92. 3  

100 . 0  

-

0 . 2  
0 . 6  
2 . 7  
8 . 8  

14 . 4  
22 .4 
37 . 4  
5l . 2  

100 . 0  

-

% Passing 
Cumulative 

99 . 2  
98 . 0  
95 .8  

1 88 . 4  
72 . 0  I 5l . 9  I 
37 - 7  

' 
' 24 . 7  

13 . 3  
8 . 3  
7 - 7  

-

-

99 . 8  
99 . 4  
97 . 3  
9l . 2  
85 . 6  
77 . 6  
62 . 6  

i 48 .8  
i -i 
' 

1 -

' 
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Test No . PP22 - Continued · 

· l .  Grinding 

l . 5 .  Screen Analysis 

Zn Rougher Concentrate 

Particle 
Size Individual 

+ 65 mesh l . O  
lOO 2 . 0  
l50 4 . 0  
200 9 .l 
270 l0 . 2  
4oo l5 . 6  

27 .9  ]liD 8 . 6  
2l . 6  l2 . 3  
l5 .l l2 . 5  
l0 .4  7 . 9  

8 . 0  3 . 6  
- 8 . 0  l3 . 2  

Total lOO . O  

Specific Gravity 4 . 55 

Zn Regrind Discharge 

+ 65 mesh 3 . 5  
lOO l . 2  
l50 2 . 2  
200 6 . 0  
270 l3 . 7  
4oo 23 . 8 "  

29 . 6  ]liD l3 . 2  
23 . 0  l5 . 4  
l6 . o  9 . 0  
ll . O  3 . 8  

8 . 5  l . 4  
- 8 . 5  6 . 8  

Total lOQ . O . 

Specific Gravity 4 . 24 
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% Retained : % Passing 
Cumulative ' CumUlative 

l. O 99 . 0  
3 . 0  ! 97 . 0  
7 . 0  93 . 0  

l6 . l  I 83 . 9  
26 . 3  I 73 . 7  
4l .9  58 .l 
5 0 . 5  ' 49 . 5  
62 . 8  37 . 2  I 

24.7  75 .3  
83 . 2  . l6 .8  
86 .8  • l3 . 2  

lOO . O  -
' - i -

3 . 5  i 96 . 5  
4 .7 ' 95 . 3  ' 
6 . 9  93.l 

l2 .9  87 .l  
26 . 6  73 . 4  
50 .4  i 49 . 6  
63 . 6  ' 36 . 4  
79 . 0  i 2l . O  
88 . 0  l2 . 0  
9l . 8  ,· 8 . 2  
9 3 . 2  i 6 . 8  

lOO . O  i -

- ·. -
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Test No . PP22 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Zn Regrind Cyclone Underflow 

Particle % Reta" ned 
Size Individual . 

+ 65 mesh 4 . 8  
100 2 . 4  
150 3 . 4  
200 7 . 8  
270 14 . 6  
4oo 24 . 6  

30 . 2  )Jm 11 . 7  
23 . 4  14 . 6  
16 . 4  7 - 9  
11 . 2  2 . 4  

8 . 7  0 . 8  
- 8 . 7  5 . 0  

Total 100 . 0  

Specific Gravity 4 . 70 

Zn Regrind eyclone Overflow 

+ 65 mesh 0 . 1  
100 0 . 1  
150 0 . 1  
200 1 . 7  
270 3 . 3  . 
4oo 12 . 0  

27 . 5  )Jm 7 . 0  
21 . 3  16 . 2  
14 . 9  20 . 4  
10 . 2  13 . 5  

7 - 9  6 . 5  
- 7 - 9  19 . 1  

Total 100 ; 0  

[J Specific Gravity 4 . 57 

c 
0 
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% Passing 
Cumulative Cumulative 

4 . 8  95 . 2  
7 - 2 

' 
92 . 8  

1 0 . 6  89 . 4  
18 . 4  81 . 6  
33 . 0  i 67 . 0  • 
57 . 6  42 . 4  
69 . 3  30 .7  
83 .9 i 16 .1  
91 . 8  8 . 2  
94 . 2  5 . 8  
95 . 0  5 . 0  

100 . 0  -
' 

- -i 
' 

0 . 1  99 - 9  
0 . 2  99 . 8  
0 . 3  99 - 7  
2 . 0  98 . 0  
5 . 3  . 94 .7 

17 - 3 82 . 7  . 
24 . 3  75 - 7  
40 . 5  59 . 5  
60 . 9  39 .1  
74 . lf 25 . 6  
8 0 . 9  19 .1  

100 . 0  -

- -
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0 
Test No . PP22 - Continued 

0 2 .  Flotation 

c 2 . l .  Purpose : 

0 2 . 2 .  Method: 

0 
c 
c 

2 . 3 .  Flowsheet : 

c 

c 

0 

0 

0 

0 

c 

c 

To repeat conditions of test ]PP20 and PP2l , but using finer 
zinc and lead rougher concentrate regrinds . 

Similar to tests PP20 and PP�l ,  except i:that the cyclones in ' 
the lead and zinc regrind ci�cuits were changed. The circuit 
was operated for a period of 17 . 5  hours and sampled every 30 
minutes in the last two hour� of operation. · 

2 . 2 . l .  Flotation Equipment 

As for test pp6 , 

2 . 2 . 2 .  Flotation Reagents 

See following page . 

As for test No. PPB . 
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Test No . PP22 - . Continued 

2 .  Flotation 

2 . 2 . 2 .  Flotation Reagents 

Na2co,. 
NaCN 
A-343 
A-343 
MIBC 
A-343 
MIBC 
Na2co,. 
NaCN 
A-343 
NaCN 
A-343 
Na2co,. 
Ca( OHh 
CuS04 
A-343 
R-208 
MIBC 
D-lDl2 
A-343 
R-208 
D-l0l2 
Ca( OHh 
CuS04 
Z-200 
A-343 
MIBC 
D-l902 
D-l902 

Rate 

g/tonne 

l3287 . 6  
334 . 0  
l4 . 99 
43 . 92 
8l .85 
56 .03 
29 . 72 

972 . 6  
89 . 69 
ll . 52 
20 . 67 
l5 . 2l 

292 . 3  
3787 . 0  
885 . 8  
88 . 6  
4l. 34 

l5D . l  · · 

l9 . 49 
2l . 56 
82.68 
38 .98 

l823 . 4  
2l8 . 5  
l5 . 50 
37 . 2l 
38 .98 
29 .86 
3l . 89 

Circuit 

Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Zinc . 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 

- 38l -

Point df Additions i 

I 
Hendy Mill Feed 
Hendy Mill Feed 
Hendy 0ill Feed 
Pb ConQ.itioner 
Pb Rougher Feed 
Pb Sca�enger Feed 
Pb Scaienger Feed 
Pb Reg�ind Mill 
Pb Reg:r)ind Mill 
Pb Reg�ind Mill 
Pb lst ,Cl . Scav. Feed ' Pb lst ',Cl . Scav. Feed 
Pb 2nd !Cleaner Feed I Zn Conditioner Feed 
Zn ConaJitioner Feed 
Zn Roug;her Feed 
Zn Rougher Feed 
Zn Rougher Feed 
Zn Rougher Feed ' Zn Sca�enger Feed 
Zn Sca�enger Feed 
Zn Scav¢nger Feed 
Zn Regr!ind Mill 
Zn Regr�nd Mill 
Zn lst pleaner Feed 
Zn lst Cl . Scav. Feed 
Zn lst Cl . Scav .  Feed ' Zn 3rd pleaner Feed 
Zn 4th Cleaner Feed 

' 
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Test No . PP22 - Continued 

2 .  Flotation 

2 . 4 .  Results : 

2 . 4 . l .  Observations 

Tbe circuit was stable during the test ruri. Tbe cleaning of the Zn 
concentrate improved with the finer regrind of the zinc rougher concentrate . 

2 . 4 . 2 .  pH and Pulp Density 

Pulp 
Product pH Density 

gpl 

Pb Rougher Feed lO . O  ll90 
Pb Scavenger Tail . 9 -9 ilBO 
Pb lst Cl . Feed lO.l l090 
Pb lst Cl . Scav. 9 . 9  -
Pb 2nd Cl . Feed 9 . 9  -

Pb 3rd Cl . Feed l0 . 2  -

Zn Rougher Feed l0 .4  ll55 
Zn Scavenger Tail . l0 . 3  U45 
Zn lst ca . Feed l2 . l  ll30 
Zn lst Cl . Scav .  Tail . l2 . 0  l045 
Zn Combined Tails . - liDO 
Zn 2nd Cl . Feed ll . 4  7 
Zn 3rd Cl . Feed 9 - 7  -
Zn 4th Cl . Feed 9 . 0  -

[J 2 . 4 . 3 .  Pulp Temperature 

c 

D 

D 

0 

D 

c 

Product 

Pb Rougher 
Zn Rougher 

Temperature oc 

20 
20 



[1 u 

0 

0 
c 

D 

D 
n 
u 

c 

0 

0 

D 

c 

0 

0 

D 

0 

D 

Test No . PP22 - Continued 

2 .  Flotation 

2 . 4 . 4 .  Chemical Analyses 

Hendy Cyclone 0/F 
Pb Rougher Cone . 
Pb Rougher Tail . *  
Pb Scavenger Cone . 
Pb Scavenger Tail . 
Pb lst Cl . Cone . 
Pb lst Cl . Tail . 
Pb lst Cl . Scav. Cone . 
Pb 1st CL Scav. Tail . 
Pb 2nd Cl . Cone . 
Pb 3rd Cl . Cone . 
Zn Rougher Feed 
Zn Rougher Cone . 
Zn Scavenger Cone . 
Zn Scavenger Tail . 
Zn 1st Cl . Cone . 
Zn lst Cl . Tail . 
Zn 1st Cl . Scav .  Cone . 
Zn lst Cl . Scav. Tail . 
Zn 2nd Cl . Cone . 
Zn 3rd Cl . Cone . 
Zn 4th Cl . Cone . 
Zn Comb . Tails . 
Pb Ro . Tail . 1* 
Pb Ro . Tail . 2 
Pb Ro . Tail . 3 

- 383 -

Assays , % ,  g/tonne ' 

Pb 

2 . 24 
33 . 0  

l . l5 
5 . 69 
0 . 58 

26 . 3  
6 . 82 
8 . 71 
5 . 23 

46 . 6  
66 . 7  

0 . 67 
0 . 84 
0 . 87 
0 . 57 
l . l8 
0 . 77 
l . 95 
0 . 53 
l . l6 
l . lO 
l . 07 
0 . 58 
l . 09 
0 . 90 
0 . 80 

Zn 

3 . !�8 
6 . 9 5  
4 . 02 
7 -90 
3 . 67 
7 . 70 

ll . 4  
12 . 2  
1 0 . 4  

5 . 93 
2 . 79 
3 . 58 

18 . 2  
2 . 64 
0 . 35 

40 .1  
. 2 . 96 
9 . 42 
0 . 43 

46 . 4  
46.7 
49 . 0  

0 . 36 
3 -77 
3 . 56 
3 . 49 

Fe i 

- ! 
- , 

_ ,  

- !  
5 . 14 ' - ' 
-- : 

- ' ' 
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Test No. PP22 - Continued 

2 .  Flotation 

2 . 4 . 5 .  Metallurgical Results 

Three-Product Formula 

Weight 
Product 

% 

Pb Cleaner Cone . 2 . 46 
Zn Cleaner Cone . 6 . 29 
Zn Comb . Tail . 91 . 25 

Kason Updersize 100 .00 

2 . 4 . 6 .  Metallurgical Results 

Two-Product Formula 

Pb Rougher Cone . 5 .12 
Pb Scav . Tail . 94 .88 
Kason Undersize (Meas . ) 100 . 00 

(Calc . ) · -

Zn Rougher Cone . 18 . 09 
Zn Comb . Tail . 79 .45 
Pb Scav. Tail . (Meas . ) 97 . 54 

(Calc . ) -

- 384 -

' 

Assays , % % Distribution 
I 

Pb ! Zn Pb Zn 

66 . 7  ', 2 .  79 73 . 3  2 . 0  
l . 07 49 . 0  2 . 9  88 . 6  
0 . 58 

I 
0 . 36 23 . 8  9 . 4  

2 . 24 ' 3 . 48 100 . 0  100 . 0  

' 

33 . 0  6 . 95 75 . 4  9 . 3  
0 . 58 : 3 .67 24 . 6  90 .7  
2 . 24 3 . 48 100 . 0  100 . 0  
2 . 24 13 . 84 - -

0 . 84 Jl8 . 2  6 . 6  90 . 2  
0 . 58 !o . 36 20 .1 7 . 8  
0 . 58 13 . 67 26 . 7  98 . 0  
0 . 63 i3 . 67 27 . 4  102 . 8  

' 
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Test No . PP23 

l .  Grinding · 

l . l .  Purpose : 

l .  2 .  Method: 

l .  3 .  Flowsheet : 

l . 4 .  Results : 

- 385 -

To repeat the conditions of' test 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' 4o4 . 5 kilograms . ' . 
per hour . _  Samples were taken every 30 minutes in the last two 
hours of' operation. 

As :for test No . PPl . 

l . 4 . l .  Observations 

The operat ion of' the grindin� circuit was stable during the 
test run. 

' 
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Test No . PP23 - Continued 

1 .  Grinding 

l . 4 . l . l .  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 K8o : 

- 386 · -

Minus l2 . 7  �m ore at 0 . 6  percent moisture content 

404 . 5  dry kilograms per hour 

32 r . p .m. , 80 . 5  percent o� critical speed 
76 . 2  mm balls 47l . 6  kilograms 
50 .8  mm balls 

25 .  4 mm balls 
Total 
Total 7 . 5  hours , test 

Total 2852 kilograms , 
Cyclone underflow 674 

Mill Discharge 
Cyclone Overflow 

• 

Cyclone Underflow 
Gross 
No Load 
Net 

l8 5 .  9 kilograms 
l45 .l  kilograms 
802 . 6 kilograms 

per�od 2 . 0  hours 
' 

test period 809 kilograms 
percrent 

� % Solids 
2220 72 
l248 26 

2710 83 .5  

7 .Ol kilowatts 
l . 513 kilowatts 
5 . 08 kilowatts 

l2 . 56 kilowatt-hours per tonne of l2 . 7  mm feed 

l2 . l5 
76 . 6  micrometers 

l . 4 . l . 2 .  Classification Data 

Grinding Mill : Hendy 
Cyclone : P50 Dorr 

Rate 
Product 

ltg/h 

Cyclone Feed 3l30 . 8  

5 0 . 8  mm diameter 
l5 .9 mm vortex 
l2 . 7  mm apex 

% Pas�ing 
4oo 200 
mesh mesh 

l5 . 2  36 . 9  
Cyclone Overflow 4o4 . 5  52 . 5  78 .4 
Cyclone Underflow 2726 . 3  9 .l 3l . 7  

-Density - - - Recircu---- -
I --

Iating 
g . p . l .  % Solids Load %------� 

2072 68 -
l248 26 -
2766 8 3 . 5  674 . 0  
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Test No . PP23 - Continued 

l .  Grinding 

1 . 4 . 2 .  Lead Regrind Mill Report 

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

Average Power: 

Hardinge Conical mill 
Pb rougher concentrate + rb lst cleaner scavenger concentrate 
25 . 4  calculated kilograms! per hour of concentrate 
30 r . p .m. , 65 percent of 'critical speed 

i 
50 mm balls 
25 mm balls 
Total 
Gross 
No Load 
Net 

90 . 7  )tilograms 
90 .7  kilograms 
181 . 4; kilograms 
2 . 02 k.ilowatts 
0 .95 kilowatts 
1 . 07 kilowatts 

Net Power Consumption: 2 . 65 kilowatt-hours per tpnne of flotation feed 

1 . 4 . 2 .1 .  Classification Data 

Cyclou.e : Krebs 

Product 

Regrind Feed 
Mill Discharge 
Cyclone O 'Flow 
Cyclone U'Flow 

25 . 4  mm diameter, 
12 . 7  mm vortex 
3 . 2  mm apex 

Rate % Passing 
4oo 20 

kg/h mesh )lm 

- 73 -3  52 . 5  
369 . 2  47 . 8  19 . 5  
. 25 .4 . 98 . 3  9 3 . 5  
343 . 8  45 . 7  16 . 0  

Density 
I 

g .p .l .  % i  Solids 

- -

- -
1090 12 
2600 8o 
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Test No . PP23 - Continued 

l .  Grinding 

1 . 4 . 3 .  Zinc Regrind Mill Report 

Regrind Mills : Denver Mill + Octagonal Mill 
' 

Regrind Feed: Zn rougher concent·rate + Zn lst cleaner scavenger concentrate 
Feed Rate : 72.3 c·alculated kilogr8Jils :per' hour of concentrate 

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

25 mm balls ll3 . 4  kg 
Average Power : 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 4oo 20 I 

kg/h mesh ]Jm g .p . l .  %i, 
Regrind Feed - 60 . 6  36 -
Mill Discharge 454 .8  60 . 1  28 -
Cyclone O 'Flow 72 . 3  9l . 7  67 ll45 
Cyclone U 'Flow 382 . 5  52 . 2  19 1875 

Octagonal 
25 mm balls 90 . 7 kg 

Solids 

-

-
17 

, 61 

' 
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Test No . PP23 - Continued 

1. Grinding 

1 . 5 .  Screen Analysis 

Hendy Mill Feed 

Mesh Size 
(Tyler) Individual 

+ 3/8 16 .1  
3 15 . 3  
4 7 - 9  
6 4 . 7  
8 5 .9 

10 4 . 7  
14 4 . 5  
20 4 . 7  
28 5 - 9  
35 5 . 2  
48 5 .4 
65 4 . 3  

100 2 . 9  
- 100 12 . 5  

Total 100 . 0  

Hendy Mill Discharge 

+ 14 0 . 1  
20 0 .1  
28 0 . 4  
35 0 .. 9 
48 2 . 6  
65 5 .4 

100 12 .1  
150 17 . 5  
200 24 . 0  
270 11 . 3  
4oo 10 . 4  

- 4oo 15 . 2  
. .  

Total 100 . 0  

- 389 -

% Retained 
I 

% Passing 
CUI!!ulative CUI!!ulative 

16 .1  83 .9  
31 . 4  68 .6 
39 . 3  60 . 7  
44 . 0  56 . 0  
49 .9 50 .1 
54 . 6  45 .4  
59 .1 40 . 9  
63 . 8  36 . 2  
69 .7 30 . 3  
74 .9  25 .1  
80 . 3  ' 19 . 7  
84 .6  15 .4  
87 . 5  12 . 5  

100 . 0  --
' 

- i -

i 
0 . 1  99 .9 
0 . 2  99 .8  
0 . 6  99 . 4  
1 . 5  98 . 5  
4 .1 95 .9  
9 . 5  90 . 5  

21 . 6  78 . 4  
39 . 1  60 . 9  
63 .1  36 . 9  
74 . 4  ! 25 . 6  

- -- - 84 .8  15 . 2  ----];00 . 0 -
----- ' 

-.....__.__ , - ·-........ -
� 
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0 1 . Grinding 

1 .  5 .  Screen Analysis 

C P-50 Cyclone Underf'low 
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Mesh Size 
( Tyler )  Individual 

+ 8 0 . 1  
10 0 . 1  
14 0 . 2  
20 0 . 3  
28 0 . 5  
35 1 . 0  
48 2 . 7  
65 5 . 8  

100 13 . 0  
150 18 . 6  
200 26 . 0  
270 12 .1  
400 10 . 5  

- 4oo 9 . 1  

Total 100 . 0  

P-50 Cyclone Overflow 

+ 48 0 . 6  
65 0 . 8  

100 2 . 2  
150 4 . 9  
200 . 9 .1 
270 13 . 2  
4oo 11 . 5  

- 4oo 57 . 7  

Total 100 . 0  
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% Retained . % Passing · 
Cumulative Cumulative 

0 . 1  99 .9  
0 . 2  99 . 8  
0 . 4  I 99 . 6  
0 . 7  99 . 3  
1 . 2  • 98 . 8  
2 . 2  97 .8  
4 . 9  95 .1  

10 . 7  89 . 3  
23 . 7  76 . 3  
42 . 3  57 . 7  
68 . 3  31 . 7  
8o . 4  19 . 6  
90 .9  9 .1 

100 . 0  -

- -

0 . 6  99 . 4  
1 . 4  98 . 6  
3 . 6  96.4 
8 . 5  91 . 5  

17 . 6  I 82 . 4  
30 . 8  ' 69 .2  
42 . 3  57 . 7  

100 . 0  -
I I - ' -' ' 
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Test No . PP23 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

_j Kason Undersize 

i 
. 

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

-, ' 
i i + 48 0 . 4  0 . 4  I 99 . 6  

65 l . O  L 4  ' 98 . 6  
lOO 2 . 9  4 . 3  95 . 7  
l50 6 . 3  l0 . 6  89 . 4  
200 ll .O  2l . 6  78 . 4  
270 l4 . l  35 . 7  64 . 3  
4oo ll. 8  47 . 5  52 . 5  

- 400 52 - 5  lOO . O  -

Total lOO . O  ' - -
' 

' 

_j 



c 
[ 
c 
c 

c 
0 
0 
c 
c 
L 
c 
c 
0 
0 
c 
0 
D 
n l_j 

Test No. PP23 - Continued 

1 .  Grinding 

l . 5 .  Screen Analysis 

Pb Rougher Concentrate 

Particle 
Size Individual 

+ 65 mesh 0 . 8  
lOO 1 . 0  
l50 2 . 2  
200 5 . 3  
270 6 . 4  
4oo ll .O  
28 .6  ]lm 7 . 8  
22 . 2  8 . 7  
l5 . 5  n.o  
l0. 6  l0 . 6  

8 .2 6 . 6  
- 8 . 2  28 . 6  

Total lOO .O  

Specific Gravity 4 . 49 

Pb Regrind Discharge 

+ 65 mesh 0 . 2  
lOO o . 4  
l50 1 . 7  
200 7 . 9  
200 7 · 9 · 
270 l6. 8  
4oo 25 . 2  
27 . 0  ]lm l4 . l  
20 . 9  l3 . 6  
l4 .6  lO . O  
lO . O  4 . 0  
7 · 7  l . l  

- 7 . 7  5 . 0  

Total lOO . O  

Specific Gravity 4 . 89 

- 392 -

% Retained % Passing 
Cumulative Cumulative 

0 . 8  99 . 2  
1 . 8  98 . 2  
4 . 0  96.0 
9 . 3  90 . 7  

l5 . 7  84 . 3  
26 . 7  73 . 3  
34 . 5  65 . 5  
43 . 2  56 .8  
54 . 2  45 . 8  
64 . 8  35 . 2  
71 . 4  28 .6  

lOO . O  --

' 
- -

0 . 2  99 . 8  
0 . 6  99 . 4  
2 . 3  97 . 7  

l0 . 2  89 . 8  
l0 . 2  89 .8  
27 . 0  73 . 0  
52 . 2  47 .8  
Ej6 . 3 33 . 7  
79 · 9  - ' .20 . l  
89 .9 -- I lO . l  
93 . 9  ·- -- 6 .l  I � -
95 . 0  -5 . 0  

lOO . O  ' -::.� ! ' --

- i -
I 
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Test No . PP23 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Pb Regrind Cyclone Underflow 

Particle % Retained 
Size Individual 

+ 65 mesh 0 . 2  
lOO 0 . 4  
l50 l . 8  
200 8 . 3  
270 l6 . 8  
4oo 26 . 8  
26 . 8  ]lm l4 . 9  
20 . 8  l4 . 2  
l4 . 5  8 . 7  
lO . O  3 . 0  

1 · 1  o .8 
- 7 · 7  ' 4 . l  

Total lOO . O  

Specific Gravity 4 . 95 

Pb Regrind eyclone Overflow 

+ 200 mesh 0 . 2  
270 0 . 3  
4oo l . 2  
28 . 2  ]lm l . 5  
2l .9 l . T  
l5 .3  4 . 5  
l0 . 5  l7 . 2  

8 .l l6 . 3  
- 8 . l  57 . l  

Total lOO . O  
' [} Specific Gravity 4 . 30 

c 
[ 
0 

- 393 -

I 
% Passing 

CUlllulati ve i CUlllulative 

0 . 2  99 . 8  
0 . 6  99 .4 
2 . 4  97 .6  

l0 . 7  89 . 3  
27 . 5  72 . 5  
54 . 3  45 . 7  
69 . 2  30 .8  
83 . 4  l6 . 6  
92 . l  7 . 9  
95 .l  4 . 9  
95 . 9  4 . l  

lOO .O  -

- -

' 

0 .2 99 .8  
0 . 5  99 . 5  
l . 7  98 .3  
3 . 2  i 96 . 8  
4 . 9  95 . l  
9 . 4  90 .6  

26 . 6  73 . 4  
42 . 9  57 . l  

lOO . O  -

- -
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Test No . PP23 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

i ; Zn Rougher Concentrate 
� 

c 
r; 

u 
' ' ; I . 

.. , 
I : I • 

' u 
� 
! : I '• 
� 

' l  ' I i, -

i ' ' 
u 

i 
! 

i 
J 

Particle 
Size Individual 

+ 65 mesh 0 . 9  
lOO 0 .8 
l50 4 . 0  
200 9 -l 
270 lO . O  
4oo l4 . 6  
29 . 0  ]Jill 6 . 2  
22 . 5  ll . 9  
l5 .7 l3 . 4  
l0 . 8  8 .2 
8 . 3  4 . 0  

- . 8 . 3  1 l6 . 9  

Total lOO . O  

Specific Gravity 4 . 38 

Zn Regrind Discharge 

+ lOO mesh 0 . 3  
l50 0 . 9  
200 4 . 6  
270 ll . 2  
400 22 . 9  

28 . 5  ]Jill 8 .6 '  
22.l l8 . 2  
l5 . 4  l5 .l  
l0 . 6  6 . 8  
8 .2 2 . 6  
8 . 2  i 8 .8 -

Total lOO . O  

Specific Gravity 4 . 45 

- 394 -

% Retained % Passing 
Cumulative Cumulative 

0 . 9  99 .l  
l . 7  98 . 3  
5 .7 94 . 3  

l4 .8  85 .2 
24'. 8 75 . 2  
39 . 4  60 . 6  
45 . 6  54 . 4  
57 - 5  i 42 . 5  
70 . 9  29 .l  
79 . l  20 .9  
83 .l  l6 . 9  

lOO . O  -

- -

0 . 3  99 . 7  
l .2 98 .8 
5 . 8 94 . 2  

l7 .0  83 .0  
39 . 9 . 6o .l  
48 . 5  5l. 5  
66 . 7  33 .3  
8l . 8  l8 . 2  

. 88 . 6  ll .4  
9l . 2  8 . 8  

lOO . O  -
' 

- -
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Test No . PP23 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Zn Regrind Cyclone Under�low 

Particle % Ret 
Size Individual 

+ 65 mesh 0 . 4  
100 0 . 8  
150 2 . 6  
200 8 . 2  
270 12.1 
4oo 23 . 7  
28 . 6  )Jill 10 : 0  
22 . 2  17 . 4  
15 . 5  12 . 6  
10 . 6  4 . 7  

8 .2 1 . 6  
- 8 . 2  5 . 9  

Total 100 . 0  
. 

Speci�ic Gravity 4 .49 

Zn Regrind Cyclone Over�low 

+ 200 mesh 0 . 6  
270 1 . 2  
4oo 6 . 5  
27 . 4  ]Jm 5 . 2  
21. 3  13 . 9 ·  ' 

14 .8  21 . 2  
10 . 2  16. 0  
7 . 9  8 . 0  

- 7 . 9  27 . 4  

Total 100 . 0  

L: Speci�ic Gravity 4 . 38 

c 
0 
L 

- 395 -

ined ' 

% Passing 
Cumulative Cumulative 

0 . 4  99 . 6  
1 . 2  98 .8  
3 . 8  96. 2  

12 . 0  88 . 0  
24 .1 75 .9  
47 . 8  52 . 2  
57.8 42 . 2  
75 . 2  24 . 8  
87 . 8  12 . 2  
92 . 5  7 . 5  
94 . 1  5 .. 9 

100 . 0  -

- -
' 

I 
0 . 6  99 . 4  
1 . 8  98 . 2  
8 . 3  91 . 7  

13 . 5  86 .5  
27 . 4  72 . 6  
48 . 6  51. 4  
64 . 6  35 . 4  
72 . 6  27 . 4  

100 . 0  - . 

- -
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Test No . PP23 - Continued 

2 .  Flotation 

2 . l .  Purpose : 

2 . 2. Method :  

2 .  3 .  Flowshee;c : 

To repeat the conditions o£ t�st PP22, but with £iner zinc 
concentrate regrinding. 

Similar to test PP22 except thB,t the zinc rougher regrinding 
capacity was increased. An aqditional regrinding mill was 
.added to the circuit . The ci�cuit was operated for a period 
o£ 7 . 5  hours and sampled ever� 30 minutes in the last two 
hours o£ operation. 

2 . 2 . l .  Flotation Equipment 

As £or test PP6. 

2 . 2 . 2 .  Flotation Reagents 

See following · page . 

As £or test PP8 . 
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Test No . PP23 - Continued 

2 .  Flotation 

2 . 2 . 2 . Flotation Reagents 

Rate 
Type 

g/tonne 

Na2C0.3 l3449 . 8  
NaCN 333 . 7  
.A-343 l4 . 68 
.A-343 44 .50 
MIBC 82.72 
.A-343 53 . 40 
MIBC 29 . 37 
Na2C03 966 . 0  
NaCN 90 . 85 
.A-343 . ll .72 
NaCN 20 . 02 
.A-343 l4 .83 
Na2C0.3 27l . 4  
Ca( OH) 2 4o4g .4  
CuS04 890 . 0  
.A-343 89 . 0  
R-208 4l. 53 
MIBC 78 . 32 
D-l0l2 l9 . 58 
.A-343 2l . 66 
R-208 83 . 06 
D-l0l2 39 . l6 
Ca( OH) 2 l7l3 . 2  
CuS04 2l9 . 5  
Z-200 l5 . 57 
.A-343 37 . 23 
MIBC 39 .l6 
D-l902 44.80 
D-l902 3l . 59 

Circuit 

Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Zine 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 

- 397 -

Point of .Additions 
' 
' 

Hendy Mil). Feed 
Handy Mill Feed 
Hendy Mill Feed 
Pb Conditioner 
Pb Roughet Feed 
Pb Scavenger Feed 

' Pb Scavenger Feed 
Pb Regrin\[ Mill . 
Pb Regrind Mill ' 
Pb Regrin\[ Mill 
Pb lst Cl l Scav. Feed 
Pb lst Cl ! Scav. Feed i • ' 

Pb 2nd Cleaner Feed 
Zn Conditioner Feed I . 
Zn Conditoner Feed i Zn Rougher Feed 
Zn Rougher Feed I Zn Rougher Feed I Zn Rougher Feed 
Zn Scavenger Feed 
Zn Scavenger Feed 
Zn Scavenger Feed 
Zn Regrind Mill ' 
Zn Regrini). Mill 
Zn lst Cleaner Feed 
Zn lst Cl l Scav. Feed 
Zn lst Cl : Scav. Feed 
Zn 3rd Cl • Feed 
Zn 4th Cl J Feed 
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c 
Test No . PP23 - Continued 

D 2.  Flotation 

c 
D 

-., 

-, 

2 . 4 .  Results :  

2 . 4 .1 .  Observations 

The operation of the circuit was stable d�ing the test run . Zinc cleaning 
improved after increasing the regrind fineness . 

2 . 4 . 2 .  pH and Pulp Density 

Product 

Pb Rougher Feed 
Pb Scavenger Tail . 
Pb 1st Cleaner Feed 
Pb 1st Cleaner Scav. 
Pb 2nd Cleaner Feed 
Pb 3rd Cleaner Feed 
Zn Rougher Feed 
Zn Scavenger Tail . 
Zn 1st Cleaner Feed 
Zn 1st Cl . Scav. Tail . 
Zn Combined Tails . 
Zn 2nd Cleaner Feed 
Zn 3rd Cleaner Feed 
Zn 4th Cleaner Feed 

2 . 4 . 3 .  Pulp Temperature 

Product 

Pb Rougher 
Zn Rougher 

Temperature oc 

20 
20 

Pulp 
pH Density 

gpl 

9 . 9  1185 
9 . 8  1175 

10 . 1  1090 
10 . 0  -
9 . 9  -

10 .1  -

10 . 4  1140 
10 . 3  lllO 
11 . 9  1145 
11 .8  1050 
- 1095 

11 . 2  -
9 .7 -

9 . 2  -

·;. 
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Test No . PP2� - Continued 

2 .  Flotation 

2 . 4 . 4 . .  Chemical Analysis 

Product 

Hendy Cyclone O ' Flow 
Pb Rougher Cone . 
Pb Rougher Tail . 
Pb Scavenger Cone . 
Pb Scavenger Tail . 
Pb 1st Cl . Cone . 
Pb 1st Cl . Tail. 
Pb lst Cl . Scav. Cone . 
Pb lst Cl . Scav. Tail . 
Pb 2nd Cl . Cone . 
Pb 3rd Cl . Cone . 
Zn Rougher Feed 
Zn Rougher Cone . 
Zn Scav. Cone . 
Zn Scav. Tail. 
Zn 1st Cl . Colic . 
Zn lst ·cl . Tail. 
Zn 1st Cl. Scav. Cone . 
Zn 1st Cl . Scav. Tail . 
Zn 2nd Cl . Cone . 
Zn 3rd Cl. Cone . 
Zn 4th Cl . Cone . 
Zn Comb . Tails . 

- 399 -

Assays , % ,  g/tonne 
I 

Pb Zn Fe 
' . 

2 . 40 3 . 87 -
29 . 4  7 . 68 -
1 . 12 4 . 12 -
5 . 93 8 . 31 -
0 . 59 3 . 92 -

27 .1  8 .92 -
7 . 61 10 .9 -
9 . 66 11 .1  -
4 .83 10 . 6  -

47 . 0  7 . 06 -
62 . 6  4 . 02 5 .82 
0 . 65 '3 . 72 -
0 .83 19 . 3  -
0 . 76 2 . 65 -
0 . 59 o . 47 -
1 .14 41 . 0  -
1 .13 3 . 37 -
2 . 24 13 . 9  -
o :82 0 . 60 -
1 . 02 45 .4  -
0 . 99 46 . 0  -
0 . 82 50 .1  -
0 . 57 0 . 45 -
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Test No . PP23 - Continued 

2 .  Flotation 

2 . 4 . 5 .  Metallurgical Results 

Three Product Formula 

Weight 
Product 

% 

Pb Cleaner Cone . 2 . 92 
Zn Cleaner Cone . 6 . 67 
Zn Comb . Tail. 90 . 41 
Kason Undersize ' 100 . 00 

2 . 4 . 6 .  Metallurgical Results 

Two-Product Formula 

Pb Rougher Cone . 6 . 28 
Pb Scav. Tail . 93 .72 
Kason Undersize (Meas . )  100 . 00 

( Calc . )  -

Zn Rougher Cone . · 17 .87 
Zn Comb . Tail . 79 . 21 
Pb Scav. Tail. (Meas . )  97 . 08 

( Calc . )  -

- 4oo ·-

Assays , � % Distribution 
! 

Pb ;zn Pb Zn ! 

62 . 6  :4 .20 76 . 2  3 . 2  
0 . 82 5:0 .1 2 . 3  86 . 3  
0 . 57 ' 0 . 45 21 . 5  10 . 5  
2 . 40 � .87 100 .0  100 . 0  

' 

29 . 4  
I 

11 . 6  7 . 68 n . o  
0 . 59 B .92 23 . 0  88 .4  
2 . 40 3 . 87 100 . 0  100 .0  
2 . 40 4 .16 - -

I 
0 .83 19 . 3  5 . 9  87 .7  
0 . 57 0 . 45 17 . 9  9 . 1  
0 . 59 3. 92 23 . 8  96 .8  
0 . 62 . 3 . 92 25 .0  98 . 3  
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0 l .  Grinding 
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l .  3 .  Flowsheet : 

i l . 4 .  Results :  
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To repeat the conditions of t�st PP23 , but with finer 
primary grind. 

Similar to test PP23 except th�t the Hendy mill ball charge 
was adjusted as follows : 

' · 

l .  Increased 50 .8  mm ball chJge from 186 kg to 281 kg . 
2 .  Increased 25 . 4  mm ball cha.:\-ge from 145 kg to l97· kg . 

The grinding circuit was operated for a period of 7 . 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 stab+e during the test run. 

\ 
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Test No. PP24 - Continued 

[ l .  Grinding 

[ 

c 

[ 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

1 . 4 . 1 . 1 .  Ball Mill Report 

Feed: 
.Feed Rate :  
Mill Speed: 
Mill Load : 

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

Average Power : 

Net Power Consumption: 
Work Index: 
Cyclone Overflow Ka0: 

Minus 12 . 7  mm ore at 0 . 7  p�rcent moisture content 
394 .9 dry kilograms per hour 
32 r . p .m. , 80 . 5  percent or ! critical speed . ' 
76 . 2 mm balls 4 71 . 6 kilograms 
50 . 8  mm balls 
25 .4  mm balls 
Total 

28l . l  kilograms 
197 . 3 kilograms 
950 . \)  kilograms 

Total 7 . 5  hours,  test peri9d 2 . 0  hours 
Total 2962 kilograms , test ' period 790 kilograms ' 
Cyclone underflow 691 .8  pe�cent 

Mill Discharge 
Cyclone Overflow 
Cyclone Underflow 
Gross 
No Load 
Net 

� % Solids 
' 

2126 , 70 
l242 i 26 
2756 '· 83 . 5  
7 .  96 i kilowatts 
l .93 • kilowatts 
6 . 03 j kilowatts 

' 
15 . 27 kilowatt-hours per tonne of 12 . 7  mm feed 
ll. 8o 
50 . 3  micrometers 

1 . 4 . 1 . 2 .  Classification nata 

Grind Mill : Hendy 
Cyclone : P-50 Dorr 

Product 

Cyclone Feed 
Cyclone Overflow 
Cyclone Underflow 

50 . 8  mm diameter 
15 . 9  mm vortex 

. 12 .  7 mm apex 

Rate % Passing 
4oo 200 

kg/h mesh mesh 

3127 . 0  2l .O  52 .7  
394 .9 67 . 7  89 . 5  

2732 . 1  14 . 6  48 . 4  

Densilty Recircu-
lating 

g .,p .l .  lui !ta Solids Load % 
2022 i, 67 -
1242 26 -
2756 

I 
83 . 5  69l . 8  
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Test No . PP24 - Continued 

l .  Grinding 

l . 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 rougher concentrate + Pb lst cleaner scavenger concentrate 
23 .0  calculated kilograms per hour o� concentrate 
30 r .p .m. , 65 percent o� critical speed 
50 mm balls 90 .7  kilograms 

' 
25 mm balls 90 . 7  kilograms ! 
Total l8l. 4 kilograms 
Gross l . 90 ki:j.owatts 
No Load 0 . 95 kilowatts 
Net 0 .95 kiJ,.owatts 
2 . 4l kilowatt.-hours per tonne o� �lotation �eed ' 

l . 4 . 2 . l .  Classification Data 

Cyclone: Krebs 

Rate 
Product 

kg/h 

Regrind Feed -
Mill Discharge 325 . 4  
Cyclone 0 1 Flow 23 . 0  
Cyclone U'Flow 302. 4  

25 .4  mm diameter 
l2. 7 mm vortex 
3 . 2  mm apex 

% Passing 
4oo 20 
mesh Jlill 

8l . 7  6l . 5  
59 . 5  2l. O  
97 . 2  84 . 2  
6l . 2  22 . 0  

. 

Density 

g .p .l  . . % Scllids 
I 

- .., 
- -

ll35 l5 . 5  
2595 80 

' 
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Test No . PP24 - Continued 

l .  Grinding 

1 . 4 . 3 .  Zinc Regrind Mill Report 

Regrind Mill : 
Regrind Feed: 
Feed Rat e :  
Mill Speed: 
Mill Loads : 

Average Power : 

Denver Mill + Octagonal Mill 
Zn rougher concentrate + Zn lst cleaner scavenger concentrate 

I 
51 . 5  calculated kilograms pe� hour of concentrate 
58 r . p .m . , 70 percent of crit�cal speed 

Denver 
25 mm balls ll3 . 4 kg 
Total 204 .1  kg 
Not calculated 

Octagonal 
25 mm balls 90 . 7 kg 

C l . 4 . 3 ·. l .  Classification Data 

[ Cyclone : P-25 Dorr 

r u Rate 

c Product 
kg/h 

Regrind Feed -

c Mill Discharge 2ll . 8. 
Cyclone O ' Flow 5l . 5  
Cyclone U 'Flow 160 . 3  

c 

c 
[ 
c 
0 
D 

25 mm diameter 
6 . 35 nnn vortex 
3 . 25 nnn apex 

% Passing 
4oo 20 
mesh ].liD. 

69 .3  46 
7l .3  34 
96 .9  79 
62 . 0  25 

Density 

g . p . l .  % ':Solids 

- -

- -
llOO 12 
1565 ,47 
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Test No. PP24 - Continued 

l .  Grinding · 

l . 5 .  Screen Analysis 

Hendy Mill Feed 

Particle 
Size Individual 

+ 3/8 l0 . 4  
3 l4 . 4  
4 7 . 4  
6 6 .0  
8 5 .8 

lO 5 . 2  
l4 4 . 8  
20 4 . 6  
28 6 . 6  
35 6 . 4  
48 6 . l  
65 4 . 6  

lOO 3 . 2  
- lOO l4 . 5  

Total lOO . O  

Hendy Mill Discharge 

+ l4 O . l  
20 O . l  
28 0 . 2  

. 35 0 . 5  
48 l .4 "  
65 3 . 2  

lOO 7 - 3  
l50 ll . 9  
200 22 . 6  
270 l4 . 8  
4oo l6 . 9  

- 4oo 2l. O  

Total lOO . O  

- 405 -

' 
% Re ained % Passing 

Cumulative I Cumulative ' 
l0 . 4  89 . 6  
24 . 8  75 . 2  
32. 2  67�8  
38 . 2  I 6L 8 
44 .0  56. 0  
49 . 2  ', 50 .8  
54 . 0  ' 46 . 0  ' 
58 . 6  • 4L 4 
65 . 2  34 . 8  
7L 6 28 . 4  
77- 7  ' 22 . 3  
82 . 3  ' l7 . 7  
85 . 5  l4 . 5  

lOO . O  -. ' 
- -

' 
O . l  ' 99 . 9  
0 . 2  ! 99.8 
o . 4  99 . 6  
0 . 9  99 .l 
2 . 3  97 . 7  
5 . 5  94 . 5  

l2 . 8  87 . 2  
24 . 7  ' 75 . 3  
47 . 3  52 . 7  
62 . l  ·. 37 .9 . 79 . 0  ' 2l. O 

lOO .O  -

- -
' 
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Test No . PP24 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

P-50 Cyclone Underflow 

Mesh Size 
(Tyler) Individual 

+ 10 0 . 1  
14 0 . 1  

. 20 0 . 2  
28 0 . 3  
35 0 . 5  
48 l . 6  
65 3 . 8  

100 8 .1 
150 14 . 8  
200 22 .1  
270 2l . 5  
4oo 12 . 3  

- 4oo 14 . 6  

Total 100 . 0  

...J P-50 Cyclone Overflow 

I 
' ' 
...J 

' 
I ! 
....! 

-' 

I 
I ·, 
...J 

+ 48 0 . 2  
65 0 . 2 

100 0 . 9  
150 2 . 0  
200 7 .1  
270 7 . 2 · 
4oo 14 . 0  

- 4oo 68 . 4  

Total 100 . 0  

- 406 -

% Retained % Passing 
Cumulative Cumulative 

0 .1  99 . 9  
0 . 2  99 .8  
0 . 4  99 .6  
0 . 7  99 . 3  
l . 2  98 . 8  
2 . 8  97 . 2  
6 . 6  93 . 4  

14 . 7  85 . 3  
29 . 5  70 . 5  
5l . 6  48 . 4  
73 .1 26 . 9  
85 . 4  14 .. 6 

100 . 0  -

- -

0 . 2  99 . 8  
0 . 4  99 . 6  
l . 3  98 . 7  
3 . 3  96 .7  

10 . 4  89 . 6  
17 . 6  82 . 4  
31 . 6  68 . 4  

100 . 0  -

- -

' 
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Test No . PP24 - Continued 

1 .  Grinding 

1 . 5 .  Screen Analysis 

Kason Undersize 

Mesh Size 
( Tyler ) Individual 

+ 48 0 . 1  
65 0 . 2  

100 0 .9 
150 2 . 3  
200 7 . 0  
270 7 . 2  
4oo 14 . 6  

- 4oo 67 . 7  

Total 100 . 0  

- 407 -

' 
% Retained I % Passing ' 

Cumulative i Cumulative 

0 .1  
:. 

99 .9 
0 . 3  99 . 7  
1 . 2  98 . 8  
3 . 5  ' 96 . 5  I 

10 . 5  89 . 5  
17 . 7  ' 82 . 3  
32 . 3  67 . 7  

100 . 0  -
i 

- -' 
i 
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Test No . PP24 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Pb Rougher Concentrate 

Particle 
Size Individual 

+ .  65 mesh 0 . 2  
lOO 0 . 3 ' 
l50 l . O  
200 3 . 0  
270 4 . 8  
4oo 9 . 0  
29 . 3  ]Jill 6 . 8  
22 . 7  8 . 2  
l5 . 8  ll . 7  
l0 . 9  l3 . 0  

8 .4 8 . 3  
- 8 .4 33 . 7  

Total lOO .O  

Specific Gravity 4 . 28 

Pb Regrind Discharge 

+ l50 mesh 0 . 5  
200 3 . 8  
270 ll . 6  
4oo 24 . 6  
26.6 ]Jill l9 . 8 ·  
20 .6  l8 . 4  
l4 . 4  l0 .8  
9 .9 3 . 8  
7 . 7  l . 3  

- 7 . 7  5 . 4  

Total lOO . O  

Specific Gravity 4 .98 · 

- 4o8 -

% Retained % Passing 
Cumulative Cumulative 

' 

0 . 2  i 99 . 8  
0 . 5  99 . 5  
l . 5  98 � 5  
4 . 5  I 95 . 5  
9 . 3 90.7 

l8 . 3  ' 8l . 7  
25 .l 74 . 9  
33 . 3  ! 66 . 7  
45 .0  55 .0  
58 . 0  42 . 0  
66 . 3  33 . 7  

lOO . O  i -

i - -

0 . 5  99 . 5  
4 . 3  95 . 7  

l5 . 9  84 .l  
40 . 5  59 . 5  
60 . 3  39 .7  
78 . 7  2l . 3  
89 . 5  l0 . 5  
93 .3  6 . 7  
94 . 6  5 . 4  

lOO . O  -

' 
- -
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Test No . PP24 - Continued 

1 .  Grinding 

1 . 5 .  Screen Analysis 

Pb Regrind Cyclone Underflow 

Particle % Rete ined 
Size Individual 

+ 65 mesh 0 . 1  
100 0 . 2  
150 0 . 6  
200 3 .6  
270 10 . 8  
4oo 23 . 5  
26 . 8  11m 20 . 3  
20 . 8  18 . 5  
14 . 5  u . 4  
10 . 0  4 . 8  
7 - 7  1 . 4  

- 7 -7  4 . 8  

Total 100 . 0  

Specific Gravity 4 . 91 

Pb Regrind Cyclone Overflow 

+ 200 mesh 0 . 4  
270 0 . 4  
4oo 2 . 0  
28 .6  ]lm 1 . 6  
22 . 2  6 . 2  
15 . 5  15 0 7 . 
10 . 6  16 . 4  
8 .2 ll . 9  

- 8 . 2  4s . 4  

Total 100 . 0  

[ 1, Specific Gravity 4 . 22 
� 

i :, 
� 

- 409 -

% Passing 
Ctunulative Ctunulative 

0 . 1  99 :9 
0 . 3  99 - 7  
0 . 9  99 .1  
4 . 5  95 ; 5  

15 . 3  84 ;7 
38 . 8  61. 2  
59 .1  40.9 
77 . 6  22 . 4  
89 . 0  ll . O  
93 .8  6 . 2  
95 . 2  4 .8 

100 . 0  -

- -

' 

o .4 99 . 6  
0 .8 99 . 2  
2 .8  97 . 2  
4 . 4  9 5 . 6  

10 . 6  89 . 4  . 
26 . 3  73 - 7  
42 . 7  57 . 3  
54 . 6  45 . 4  

100 .0 -
I 

- ' -' I ' 
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Test No . PP24 - Continued 

-' . 1 .  Grinding 

( 1 . 5 .  Screen Analysis 

-, 

..J 

: 
! 

Zn Rougher Concentrate 

Particle 
Size Individual 

+ 65 mesh 0 . 3  
100 0 . 7  
150 2 . 6  
200 6 . 4  
270 7 - 9  
400 12 . 8  
29 . 7  )liD 5 . 2  
23 . 0  11 . 0  
16 . 1  14 . 4  
11 . 0  10 . 8  
8 . 5  5 . 4  

- 8 . 5  22 . 5  

Total 100 . 0  

Specific Gravity 4 . 15 

Zn Regrind Discharge 

+ 150 mesh 0 . 6  
200 3 . 4  
270 6 . 5  
4oo 18 . 2  
29 . 7  )liD 7 . 6· 
23 . 0  19 . 6  
16 .1  19 . 2  

. 11 . 0  9 . 3  
8 . 5  3 . 7  

- 8 . 5  11 . 9  

Total 100 . 0  

Specific Gravity 4 . 17 . 

- 410 -

% Retained % Passing 
Cumulative Cumulative 

0 . 3  99 - 7  
1 . 0  99 . 0  
3 . 6  96 .4  

10 . 0  90 . 0  
17 . 9  82 .1 
30 . 7  69 . 3  
35 . 9  64 .1  
46 .9 53 .1 
61 . 3  38 . 7  
72.1 27 .9 
77 . 5  22 . 5  

100 .0  -

- -

0 . 6  99 . 4  
4 . 0  96 . 0  

10 . 5  89 . 5  
28 . 7  71 . 3  
36 . 3  63 . 7  
55 .9 44 .1  
75 .1 24 . 9  
84 . 4  15 .6  
88 .1  11 . 9  

100 . 0  -

- -
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Test No . PP24 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Zn Regrind Cyclone Underrlow 

Particle % Reta"ned 
Size Individual 

+ 65 mesh 0 . 2  
100 0 . 4  
150 2 . 9  
200 5 . 4 
270 10 . 9  
4oo 18 . 2  
29 . 7  !lm 8 . 6  
23 .0  19 . 6  
16.1 17. 1  
ll . O  7 . 0  
8 . 5  2 . 2  

- 8 . 5  7 - 5  

Total 100 . 0  

Speciric Gravity 4 . 18 

Zn Regrind Cyclone Overrlow 

+ 270 mesh 0 . 5  
4oo 2 . 6  
29 .0  Jlm 2 . 4  
22 . 5  8 . 8  
15 . 7  19 .6  
10 .8  18 . 8 . 
8 . 3  10 . 6  

- 8 . 3  36 . 7  

Total 100 . 0  

Speciric Gravity 4 . 10 

- 4ll .-

% Passing 
Cuniulative Cumulative 

0 . 2 99 . 8  
0 . 6  99 . 4  
3 - 5  96. 5 
8 . 9  9l. l  

19 . 8  80 . 2  
38 .0  62 . 0  
46. 6 53 . 4  
66 . 2  33 . 8  
83 . 3  16 . 7  
90 - 3  9 - 7  
92 . 5  7 - 5  

100 . 0  -

- -

0 . 5  99 - 5  
3 .1  96. 9  
5 - 5 94 - 5  

14 . 3  85 . 7  
33 -9 66 .1  
52 -7  47 - 3  
63 . 3  36 . 7  

100 .0  -

- -
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Test No . PP24 - Continued 

2 .  Flotation 

2 . l .  Purpose : 

2 .  2 .  Method :  

2 .3 .  Flowsheet : 

To repeat the conditions o� test PP23 , but with �iner primary 
grinding . 

As �or test pP23 except �or a ; finer primary grind o� f'9 % minus 
200 mesh. The circuit was operated �or a period o� 7 . 5  hours 
and sampled every 30 minutes in the last two hours .o� operation. 

2 . 2 . l .  Flotation Equipment 

As �or test PPB . 

2 . 2 . 2 .  Flotation Reagents 

See �allowing page . 

As �or test PP6 . 



ll 
D 

L 
D 

J 

' 
....) 

_ .. , 

Test No . PP24 - Continued 

2 .  Flotation 

2 . 2 . 2 .  Flotation Reagents 

Na2C0:3 
NaCN 
A-343 
A-343 
MIBC 
A-343 
MIBC 
Na2C0:3 
NaCN 
A-343 
NaCN 
A-343 
Na2C0:3 
Ca( OHb 
CuS04 
A-343 
R-208 
MIBC 
D-l0l2 
A-343 
R-208 
D-l0l2 
Ca( OH)2  
CuS04 
Z-200 
A-343 
MIBC 
D-l902 
D-l902 

Rate 

g/tonne 

l3703 . l  
339 .6  
l4 . 66 
45 . 58 
87 . 24 
57 . 74 
26 . 57 

934 . 4  
87 . 37 
l2 . 3l 
22 . 03 
15 .42 

274 . 3  
3988 . 4  
9ll . 6  
9l . l6 
42 . 54 
80 . 22 
20 . 06 
22 .49 
85 . 09 
40 .ll 

l823.3 
227 . 9  
l5 .95 
38 . 36 
40 .ll 
43 . 30 
30 .69 

Circuit 

Lead 
Lead 
Lead 
Lead 
Lead 
Lea.d 
Lead 
Lead 
Lead 
Le?Ld 
Lead 
Lead 
Lead 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 

- 4l3 -

. 

I 
Point of Additions 

Hendy Mill 'Feed 
Hendy Mill <Feed 
Hendy Mill !Feed 
Pb Conditioner 
Pb Rougher !Feed 
Pb Scaveng�r Feed 
Pb Scaveng�r Feed 
Pb Regrind jMill 
Pb Regrind !Mill 
Pb Regrind !Mill 
Pb lst Cl . , scav. Feed 
Pb lst Cl . i Scav. Feed 
Pb 2nd Cleaner Feed 
Zn Conditidner Feed 
Zn Conditidner Feed 
Zn Rougher !Feed 
Zn Rougher 1Feed 
Zn Rougher !Feed ' 
Zn Rougher iFeed 
Zn Scavenger Feed 
Zn Scaveng�r Feed 
Zn Scaveng�r Feed 
Zn Regrind iMill 
Zn Regrind jMill 
Zn lst Cle�ner Feed 
Zn lst Cl. Scav. Feed 
Zn lst Cl . i Scav. Feed 
Zn 3rd Cleaner Feed 
Zn 4th Cleaner Feed 

·;. 
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Test No . PP24 - Continued 

2 .  Flotation 

2 . 4 .  Results : 

2 . 4 . 1 .  Observations 

The circuit was very stable during· the test run. 

2 . 4 . 2 .  pH and Pulp Density 

Product pH 

Pb Rougher Feed 9 .1 
Pb Scavenger Tail . 9 . 8  
Pb 1st· Cl . Feed 10 . 0  
Pb lst Cl . Scav . 9 . 9  
Pb 2nd Cl. Feed 9 - 9  
Pb 3rd Cl . Feed 10 .1 
Zn Rougher Feed 10 . 4  
Zn Scavenger Tail . 10 . 2  
Zn lst Cl . Feed 11 . 7  
Zn lst Cl . Scav. Tail . 11 . 6  
Zn Combined Tails . -
Zn 2nd Cl . Feed 10 . 9  
Zn 3rd Cl . Feed 9 . 5  
Zn 4th Cl . Feed 9 . 0  

2 . 4 . 3 .  Pulp Temperature 

Product 

Pb Rougher 
Zn Rougher 

Temperature oc 

21 
21. 5  

Pulp 
Density 

gpl 

1160 
1155 
1135 -

-
-
-

1120 
1090 
1100 
1030 
1070 

-
-
-

' 
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Test No . PP24 - Continued 

2 .  Flotation 

2 . 4 . 4 .  Chemical Analyses 

Product 

Hendy Cyclone O 'Flow 
Pb Rougher Cone . 
Pb Rougher Tail . 
Pb Scav. Cone . 
Pb Scav. Tail . 
Pb lst Cl . Cone . 
Pb lst Cl . Tail . 
Pb lst Cl. Scav .  Cone . 
Pb lst Cl . Scav. Tail . 
Pb 2nd Cl . Cone . 
Pb 3rd Cl . Cone . 
Zn Rougher Feed 
Zn Rougher Cone . 
Zn Scavenger Cone . 
Zn Scavenger Tail . 
Zn lst Cl . Cone . 
Zn lst Cl . Tail . 
Zn lst Cl . Scav. Cone . 
Zn lst Cl . Scav. Tail . 
Zn 2nd Cl . Cone . 
Zn 3rd Cl . Cone . 
Zn 4th Cl . Cone . 
Zn Comb . Tail . 

- 4l5 ,... 

i 
Assays , % ,  g/tonne 

. 
Pb Zn Fe 

! 
2 . 32 3 . 82 -

30 .l  7 - 39 -
0 .95  4 .l7 - ' 
5 . 84 8 .96 - ! 
0 . 60 4 . 07 -

39 . 9  7 - 5l - : 
. : 

l2 . 3  lO . O  -
l5 . 8  9 . 98 -

5 - 99 9 . 64 -
57 . 3  5 . 64 -
67 . 9  3 . 52 4 . 5l 
0 .70 4 . 26 -
l . 07 26 . 9  -
l . OO 3 . 83 -
0 . 59 0 . 46 -
l . 05 43 . 6  -
l . 58 8 . 6l -
2 . 09 2l .4  -
l . 62 2 . 70 -
0 .77 48 . 2  -
o .  76 48 . 7  -
o . 6l 5l . 8  - i 
0 .60 0 . 54 - i 

.. 
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Test No . PP24 - Continued 

2 .  Flotation 

2 . 4 . 5 .  Metallurgical Results 

Three-Product Formula 

Weight 
Product 

% 
Pb Cleaner Cone . 2 . 56 
Zn Cleaner Cone . 6 . 25 
Zn Comb . Tails . 91 .19 
Kason Undersize 100 . 00 

2 . 4 . 6 .  Metallurgical Results 

Two-Product Formula 

Pb Rougher Cone . 5 . 83 
Pb Scav. Tail. 94 . 17 
Kason Undersize (Meas . )  100 . 00 

( Calc . )  -
. 

Zn Rougher Cone . 13 .05  
Zn Comb . Tail . 84 . 39 
Pb Scav. Tail. (Meas . )  97 . 44 

( Calc . )  -

- 416 -

' 
Assays , % i  I % Distribution 

' 
Pb Zn Pb Zn ' 

67 . 9  ' 74. 8  2 . 4  3 . 52 
0 . 61 51 .8 1 . 6  !34 . 8  
0 . 60 8 . 54 23 . 6  12 .8  
2 . 32 3 . 82 100 . 0  100 . 0  

' 
' 

' 
75 . 6  30 .1 7 . 39 10 .1 

0 . 60 4 . 07 24 . 4  89 . 9  
2 . 32 :3 . 82 100 . 0  100 . 0  
2 . 32 4 . 26 - -
1 . 07 26.9 5 . 4  86 .4  
0 . 60 0 . 54 19 . 8  ll . 2  
o . 6o 4 . 07 25 . 2  97 . 6  
0 . 66 4 . 07 27 . 8  103 . 8  

' 
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Test No . PP25 

l .  Grinding 

l . l .  Purpose:  

l . 2 .  Method: 

[J l .  3 .  Flowsheet : 

[ l . 4 .  Results : 

[ 

TI I . 

- 4l7 -

To repeat the conditions of t�st PP24 . 

As for test PP24 . The circuit was operated for a 
7 hours at a feed rate of 424 j kilogra.ms. per hour . 
were taken every 30 minutes in the last two hours 

As for test PPl . 

l . 4 . l .  Observations 
i The circuit was stable during ! the test run. 

' 

period . of 
Samples 

of operation. 

'· 
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Test No . PP25 - Continue� 

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 : 

Net Power Consumption: 
Work Index: 
Cyclone Overflow Ka0: 

- 418 -

Minus 12 . 7  mm ore at 0 . 6  p�rcent moisture content ! 
424 .1  dry kilograms per hoUr ' 
32 r . ; .m. , 80 . 5  
76 . 2  mm balls 
50 . 8  mm balls 
25 . 4 mm balls 
Total 

percent of' 1 critical speed 
471 . 6  kilograms 

' 
2�l .l  kilograms 
197 . 3  kilograms 
950 . 0  kilograms 

Total 7 . 0  holirs , test period 2 . 0  hours 
Total 2969 kilograms , test ! period 848 kilograms 
Cyclone underflow 677 . 3  percent 

Mill Discharge 
Cyclone Overflow 
Cyclone Underflow 
Gross 
No Load 
Net 

ID2.!. % Solids 
2],92 72 
1254 27 
2692 83 
7 !96 kilowatts 
l i93 kilowatts 
6 .103 kilowatts 

14 . 22 kilowatt-hours per tonne of' 12. 7 mm f'eed 
12 . 21 
59 . 9  micrometers 

1 . 4 .1 . 2 . Classification Data 

Grinding Mill : 
Cyclone : 

Product 

Cyclone Feed 

Hendy 
P50 Dorr 

Rate 

kl';/h 

3296.7 
Cyclone Overflow 424 .1 
Cyclone Underflow 2872 . 6  

50 . 8  mm diameter 
15 . 9  mm vortex 
12 . 7  mm apex 

% Passing 
4oo 200 

Density 

mesh mesh g .p .l .  1% Solids 
! 

20 . 0  47 . 0  2076 68 
62 . 5  85 .9 1254 27 
13 . 4  43 . 7  2692 i 83 

Recircu-
lating 
Load % 

-
-

677 . 3  
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Test No . PP25 - Continued 

l .  Grinding 

1 . 4 . 2 .  Lead Regrind Mill Report 

Regrind Mill : 

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

Average Power : 

Hardinge Conical Mill 
Pb rougher concentrate + Pb lst cleaner scavenger concentrate 
25 . 7  calculated, kilograms i per hour of concentrate 

' 
30 r .p .m. , 65 percent of critical speed 
50 mm balls 
25 mm balls 
Total 
Gross 
No Load 

90 . 7  kilograms 
90 . 7 kilograms 
181. 4 i kilograms 
2 .14 kilowatts 
0 . 95 kilowatts 

Net 1 .19 kilowatts 
Net Power Consumption: 2 . 81 kilowatt-hours per tonne of :flotation :feed 

1 . 4 .2 . 1 .  Classification Data 

Cyclone : · Krebs 

Product 

Regrind Feed 
Mill Discharge 
Cyclone O ' Flow 
Cyclone U' Flow 

25 . 4  mm diameter 
12 .7 mm vortex 

3 . 2  mm apex 

Rate % Passing 
4oo 20 

kg/h mesh Jlffi 

- 74 . 9  5 5 . 6  
361 .9  70 . 3  26 . 0  
25 .7  97 . 4  87 . 5  

336 . 2  67 . 5  24 . 0  

De!)Sity 

g . p . l. % Solids 

- -
- -

ll40 16 
2600 80 
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Test No. PP25 - Continued 

1 .  Grinding 

1 . 4 . 3 .  Zinc Regrind Mill Report 

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

Average Power : 

Denver Mill + Octagonal Mill 
Zn rougher concentrate + Zn lst i cleaner scavenger 
74 . 0  calculated kilograms per hbur of concentrate 
58 r .p .m. , 70 percent of critical speed 

Denver 
25 mm balls 
Total 

ll3 . 4  kg 
204 .1  kg 

Not calculated 

Octagonal 
25 mm balls 90 . 7  kg 

l . 4 . 3 . l .  Classification Data 

Cyclone : P25 Dorr 

Rate 
Product 

kg/h 

Regrind Feed -
Mill Discharge 3l0 .9 
Cyclone O ' Flow 74 . 0  
Cyclone U'Flow 236 .9 

25 mm diameter 
6 . 35 mm vortex 
3 . 25 mm apex 

% Passing 
400 20 
mesh ]lm 

7l. l  47 
70 . 8  36 
95 . 7  75 
55 . 6  23 

Density 

g . p . l .  % i,Solids 
' 

- ' -
- -

ll30 l5 
1760 ,56 

concentrate 
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Test No . PP25 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Hendy Mill Feed 

Mesh Size 
(Tyler ) Indi v.Ldual 

+ 3/8 4 . 3  
3 l4 . o  
4 8 . 7  
6 9 . 6  
8 6 . 5  

lO 5 .7 
l4 5 .6 
20 5 . 3  
28 6 . 5  
35 5 . 8  
48 6 . 0  
65 4 . 8 

lOO 3 . 1  
- lOO l4 .l  

Total 100 . 0  

Hendy Mill Discharge 

+ l4 O .l  
20 O . l  
28 0 . 4  
28 o . 8  
48 l .9 
65 4 . 0  

lOO 8 . 9  
lOO 14 . 2  
200 22 . 6  
270 12 .9 
4oo l4 .l  

- 4oo 20 . 0  

Total lOO . O  

� 42l � 

I 
% Reta 'ned % Passing 

Cumulative Cumulative 

4 . 3  95 . 7  
18 . 3  81 . 7  
27 . 0  73 . 0  
36 .6  63 . 4  
43 .1  56.9 
48 .8  5l . 2  
54 . 4  4 5 . 6  
59 . 7  40 . 3  
66 . 2  33 .8  
72 . 0  28 .0  
78 . 0  22 . 0  
82 .8  17 . 2  
85 . 9  l4 .l 

lOO . O  -

- ' -
' 

' 

O . l  99 . 9  
0 .2 99 .8  
0 . 6  99 .4  
l . 4  98 . 6  
3 . 3  96.7 
7 . 3  92 .7  

16 . 2  83 . 8  
30 .4  69 .6  
53 . 0  47 . 0  
65 .9  34 .1  
80 . 0  20 .0  

lOO . O  -

- -
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Test No . PP25 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

C Hendy Cyclone Underflow 

c 

n 
Li 

c 

c 

c 

0 

Mesh Size 
(Tyler) 

+ 10 
14 
20 
28 
35 
48 
65 

100 
150 
200 
270 
4oo 

- 4oo 

Total 

Individual 

O . l  
0 . 1  
0 . 2  
0 . 4  
0 . 7  
1.9 
4 . 6  
9 . 8  

16 .6  
21 . 9  
19 . 6  
10 . 7  
13 . 4  . 

100 . 0  

[J Hendy Cyclone Overflow 

0 

0 

[ 

[ 

0 

0 

0 

+ 48 
65 

100 
150 
200 
270 
4oo 

- 4oo 

Total 

0 . 3  
0 . 4  
1 . 6  
3 . 2  

10 . 0  
8 .6 

14 . 9  
61 . 0  

100 . 0  

- 422 -

% Retained. % Passing 
Cumulative Cumulative 

O . l  99 .9 
0 . 2  ' 99 . 8  
0 . 4  99 . 6  
0 . 8  99 . 2  
1 . 5  98 . 5  
3 . 4  96 . 6  
8 . 0  92 . 0  

17 . 8  82. 2  
34 . 4  65 . 6  
56 . 3  43 . 7  
75 . 9  24 .1 
86.6 13 . 4  

100 . 0  i -

' - -

0 .3 99 . 7  
0 .7 99 . 3  
2 . 3  97 . 7  
5 . 5  94. 5  

15 . 5  84 . 5  
24 .1  ' 75 . 9  
39 . 0  61 . 0  

100 . 0  ' -

- -
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Test No . PP25 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Kason Undersize 

Mesh Size 
( Tyler ) Indiv:idual 

+ 48 0 . 2  
65 0 . 4  

100 l . 5  
150 3 . 2  
200 8 . 8  
270 8 . 3  
4oo 15 .1  

- 4oo 62 . 5  

Total 100 . 0  

- 423 -

' 

% Retained % Passing 
Cumulative i Cumulative 

0 . 2  i 99 . 8  
0 . 6  99 . 4  
2 . 1  97 - 9  
5 . 3  94 .7  

14 .0  85 . 9  
22 . 4  77 . 6  
37 - 5  62 . 5  

100 .0  -
! - -
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Test No . PP25 - Continued 

1 .  Grinding 

l . 5 .  Screen Analysis 

Pb Rougher Concentrate 

Particle 
Size Individual 

+ 65 mesh 0 . 4  
lOO 0 . 6  
l50 2 . 0  
200 4 . 9  
270 6 . 4  
4oo l0 . 8  
29 . l  )liD 7 . 0  
22 . 5 . 8 . l  
l5 .7 ll . O  
l0 .8  ll . 7  
8 . 4 7 . 4  

- 8 . 4  29 . 7  

Total lOO . O  

Specific Gravity 4 . 32 

Pb Regrind Discharge 

+ l50 mesh 0 . 6  
200 1 . 9  
270 6 . 5  
4oo 20 .7  
26 . 4  )liD 21 . 7  
20 . 5  22 . 4  
l4 . 3  l4 . 4  

9 . 8  4 . 6  
7 . 6  1 . 4  

- 7 . 6  5 .8 

Total lOO . O  

Specific Gravity 5 . 08 

- 424 -

% Ret ined i % Passing 
Cumulative i Cumulative 

0 . 4  99 . 6  
1 . 0  99 . 0  
3 . 0  97 . 0  
7 . 9  ' 92.l 

l4 . 3  i 85 . 7 . 
25 .l 74 .9  
32 .l 67 .9  
40 . 2  i 59 . 8  
51 . 2  48 .8 
62 .9 37 .l  
70 . 3  i 29 . 7  

lOO .O i -' 
: - -' 

I 
99 . 4  0 . 6  

2 . 5  97 . 5  
9 . 0  91 . 0  

29 . 7  70 . 3  
51. 4  48 . 6  
73 . 8  26 . 2  
88 . 2  ll . 8  
92 .8  ' 7 . 2  ' 
94 . 2  ! 5 . 8  

lOO . O  -

- -
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Test No . PP25 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Pb Regrind Cyclone Underflow 

Particle % Retained 
Size Individual 

+ 100 mesh 0 . 2  
150 0 . 6  
200 2 . 3  
270 7 . 1  
4oo 22 . 3  
26 .4  Jlm 21 .6  
20 .5  2l .8  
14 . 3  l3 . l  
9 .8 3 . 8  
7 . 6  l . O  

- 7 . 6  6 . 2  

Total 100 . 0  

Specific Gravity 5 . ll 

Pb Regrind Cyclone Overflow 

+ 200 mesh 0 . 4  
270 0 . 4  
4oo l . 8  
28 . 9  jlm l . O  
22 . 4  4 . 8  
15 .6 15 .8  
10 . 7  18 .8 "  
8 . 3  12 . 7  

- 8 . 3  44 . 3  

Total 100 . 0  

Specific Gravity 4 . 26 
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% Passing I Cumulative Cumulative 
' 

0 . 2  I 99 . 8  
0 . 8  99 . 2  
3 . 1  96. 9 

10 . 2  89 . 8  
32 . 5  I 67 . 5  
54 . 1  45 .9  
75 . 9  24 .1  
89 . 0  ll . O  
92 . 8  7 . 2  

. 93 .8  6 . 2  
100 . 0  -

I - ' -
' 

0 . 4  99 . 6  
0 . 8  99 . 2  
2 . 6  97 . 4  
3 . 6  ' 96 . 4  
8 . 4 ' 91 . 6  

24 . 2  75 .8  
4 3 . 0  ' 57 . o  
55 . 7  ' 44 . 3  

100 . 0  -

- -

' 
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0 Test No . PP25 - Continued 

[J l .  Grinding 

1 . 5 . ·  Screen Analysis 

[J Zn Rougher Concentrate 

0 Particle 
Size Individual 

+ 65 mesh 0 . 2  
100 0 . 8  

. 150 2 . 6  
200 6 . 0  
270 7 . 3  
4oo 12 . 0  
28 .9 jlm 6 . 8  
22 . 4  12 . 0  
15 . 6  14 . 6  
10 . 7  10 .6  
8 .3  4 . 8  

- 8 . 3  22 . 3  

Total 100 . 0  

Specific Gravity 4 . 35 

% Retained 

0 

c 

c 

D 

c 

D Zn Regrind Cyclone Underi'low 

0 

0 

0 

0 

0 

0 

+ 65 mesh 0 . 4  
100 0 . 4  
150 2 . 2  
200 7 - 3  
270 ll . 9  
4oo 22 . 2  . 
28 . 9  jlm 9 . 2  
22 . 4  18 .4 
15 .6  14 . 4  
10 . 7  5 . 7  

8 . 3  l . 8  
- 8 . 3  . 6 .1  

Total 100 . 0  

Specific Gravity 4 . 41 

i % Passing 
Cumulative Cumulative 

0 . 2  99 . 8  
l . O  

·. 

99 . 0  
3 . 6  96 .4 
9 . 6  90 . 4  

16 . 9  . 83 .1  
28 .9 7l . l  
35 . 7  ·. 64 . 3  
47 . 7  ' 52 . 3  
62 . 3  37 - 7  
72. 9  ; 27 .1  
77 - 7  22 .3  

100 . 0  -

- -

_:_ 
0 . 4  99 . 6  
0 .8 99 . 2  
3 . 0  97 . 0  

10 . 3  89 . 7  
22. 2  77 . 8  
44 . 4  55.6 
53 .6  46 . 4  
72 . 0  28 . 0  
86 . 4  13 . 6  
92 .1  I 7 - 9  
93 . 9  6 . 1  

100 .0  ' -
' 

- -



D 
0 
[ 
[ 
0 
0 
0 
0 
D 
0 
D 
D 
0 
0 
c 
0 
D 
0 

- 427 -

Test No . PP25 - Continued 

1 .  Grinding 

1 . 5 .  Screen Analysis 

Zn Regrind Discharge 

Particle % Rett ined 
Size Individual Cumulative 

+ 150 mesh 0 .8 0 . 8  
200 3 . 2  4 . 0  
270 6 . 8  10 .8  
4oo 18 . 4  29 . 2  
28 . 9  ]Jm 9 . 8  39 . 0  
22 . 4  19 .6  58 . 6  
15 .6  17 . 8  76 . 4  
10 . 7  8 . 6  85 . 0  
8 . 3 3 . 5  88 . 5  

- 8 . 3  11 . 5  100 .0  

Total 100 . 0  -

Specific Gravity 4 . 37 

Zn Regrind Cyclone Overflow 

+ 200 mesh 0 . 2  0 . 2  
270 0 . 5  0 . 7  
4oo 3 . 6  4 . 3  
28 . 5  jJm 3 . 7  8 . o 
22 .1  10 .9 18 .9 
15 . 4  20 . 3  39 . 2  
10 . 6  17 . 8 . 57 . 0  

8 . 2  9 . 6  66 . 6  
- 8 . 2  33 . 4  100 .0  

Total 100 . 0  -

Specific Gravity 4 . 33 

i % Passing 
I Cumulative 
! 
! 99 . 2  

96 . 0  
' 89 . 2  

70 .8  
61:o  
41 . 4  
23 . 6  
15 . 0  
11 . 5  

-
I 

-

.,. 

99 . 8  
99 . 3  
95 . 7  
92 . 0  
81 . 1  
60 . 8  
43 . 0  
33 .4  

-

-
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Test No . PP25 - Continued 

2 .  Flotation 

2 . l .  Purpose :  

2 .  2 .  Method : 

2 .  3 .  Flowsheet : 

To repeat the conditions of �est PP24 . ! 

As for test PP24 . The circu�t was operated for a period 
of 7 hours and sampled every! 30 · minutes in the last two 
hours of . operation. 

2 . 2 . l .  Flotation Equipment 

As for test PPB . 

2 . 2 . 2 .  Flotation Reagents 

See following page. 

As for test PP6. 

' 
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Test No . PP25 - Continued 

2 .  Flotation 

2 . 2 . 2 .  Flotation Reagents 

Type 

Na2C03 
NaCN 
A-343 
A-343 
MIBC 
A-343 
MIBC 
Na2C03 
NaCN 
A-343 
NaCN 
A-343 
Na2C03 
Ca ( OHh 
CuS04 
A-343 
R-208 
MIBC 
D-1012 
A-343 
R-208 
DF-250 
Ca( OH )2  
CuS04 
Z-200 
A-343 
MIBC 
D-1902 
D-1902 

Rate 

g/tonne 

12758 .1  
318 . 3  
14 . 20 
42 . 30 
79 . 23 
53 . 65 
27 . 59 

904 . 0  
83 . 33 
ll . 20 
19 . 5.2 
14 . 09 

263 . 1  
3925 . 9  
848 .8  
84 .88 
39 .61 
74 .70 
19 .81 
21.50 
79 . 23 
39 .61 

1718 .9 
212 . 2  
14 . 85 
35 . 36 
37 . 35 
37. 63 
29 . 43 

Circuit 

Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 

- 429 -

Point o� Additions 

Hendy Mill Feed 
Hendy Mill Feed 
Hendy Mill Feed 
Pb Conditioner ' Pb Roughe:r: Feed 

' Pb Scavenger Feed 
Pb Scavenger Feed 
Pb Regrinq. Mill 
Pb Regrind Mill ' 
Pb Regrinq. Mill 
Pb 1st Cl., Scav. Feed 
Pb 1st Cl .' Scav. Feed 

' Pb 2nd Cleaner Feed 
Zn Condit�oner Feed ' Zn Condit�oner Feed I Zn Roughe!i Feed 
Zn Roughe� Feed 
Zn Roughe!i Feed 

· Zn Roughe11 Feed 
Zn Scavenger Feed 

' 

' Zn Scavenger Feed 
Zn Scavenger Feed 
Zn Regrin� Mill 
Zn Regrin� Mill 

' Zn 1st Cleaner Feed 
Zn 1st Cl .; Scav. Feed 

' Zn 1st Cl .! Scav. Feed 
Zn 3rd Cleaner Feed 
Zn 4th Cl�aner Feed 
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c Test No . PP25 - Continued 

[ 2 .  Flotation 

2 . 4 .  Results : 

[ 2 . 4 .l .  Observations 

- 430 -

c The flotation circuit was stable during the test run. 

0 
0 
0 
0 
0 
c 
0 

2 . 4 . 2 .  pH and Pulp Density 

Product 

Pb Rougher Feed 
Pb Scavenger Tail . 
Pb lst Cl . Feed 
Pb lst Cl . Scav. 
Pb 2nd Cl. Feed 
Pb 3rd Cl. Feed 
Zn Rougher Feed 
Zn Scavenger Tail . 
Zn lst Cl . Feed 
Zn lst Cl . Scav. Tail . 
Zn Combined Tails . 
Zn 2nd Cl . Feed 
Zn 3rd Cl . Fe.ed 
Zn 4th Cl . Feed 

pH 

lO .l  
lO . l  
lD . l  
lO . O  
9 .9 

lO .l 
l0 . 3  
l0 . 2  
ll . 7  
ll . 6  

-

l0 .9 
9 . 4  
8 . 9  

D 2 . 4 . 3 .  Pulp Temperature 

r 

L 

0 

n I I u 

D 

Product 

Pb Rougher 
Zn .Rougher 

Temperature oc 

2l . 5  
2l . 5  

Pulp 
Density 

gpl 

ll75 
ll70 
n4o 
-
-
-

ll55 
ll30 
ll30 
l040 
llOO 
-
-
-

·.-. 
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Test No . PP25 - Continued 

2 .  Flotation 

2 . 4 . 4 .  Chemical Analyses 

Product 

Hendy Cyclone O ' Flow 
Pb Rougher Cone . 
Pb Rougher Tail . 
Pb Scavenger Cone . 
Pb Scavenger Tail . 
Pb lst Cl. Cone . 
Pb lst Cl . Tail . 
Pb lst Cl . Scav. Cone . 
Pb lst Cl . Scav. Tail . 
Pb 2nd Cl . Cone . 
Pb 3rd Cl . Cone . 
Zn Rougher Feed 
Zn Rougher Cone . 
Zn Scavenger Cone . 
Zn Scavenger Tail . 
Zn lst Cl . Cone ' 
Zn lst Cl . Tail . 
Zn lst Cl . Scav. Cone . 
Zn lst Cl . Scav .  Tail. 
Zn 2nd Cl . Cone . 
Zn 3rd Cl . Cone . 
Zn 4th Cl . Cone . 
Zn Comb . Tails . 

- 43l -

Assays , % , g/tonne 

Pb 

2 . 4l 
30 . 8  
l . 09 
5 - 39 
0 . 58 

37 . 9  
l2 .l  
l5 .8  

6 . 84 
55 . 2  
67 . 3  
0 . 66 
0 . 79 
0 . 90 
0 . 58 
0 . 99 
l . l5 
2 .l6 
o .n 
0 . 84 
0.78 
0 . 66 
0 . 56 

Zn 

3 .84 
7 .l2 
4 . 26 
8 . l9 
3 .93 
7 . l8 
9 . 67 
9 . 47 
9 . 30 
5 . 36 
3 . 22 
4 . 27 

l9 . 9  
3 . 39 
o . 4l 

44 . 4  
4 . 60 

l4 . 7  
l . l9 

49 . l  
49 . 9  
50 .9  
0 . 44 

Fe 

- ! 

4 . 45 

- . 
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Test No . PP25 - Continued 

2 .  Flotation 

2 . 4 . 5 .  Metallurgical Results 

Three-Product Formula 

Weight 
Product 

% 
Pb Cleaner Cone . 2 . 76 
Zn Cleaner Cone . 6 . 59 
Zn Comb . Tail . 90 .65 
Kason Undersize 100 . 00 

2 . 4 . 6 .  Metallurgical Results 

Two-Product Formula 

Pb Rougher Cone . 6 . 06 
Pb Scav. Tail . 93 . 94 
Kason Undersize (Meas . )  100 .00 

( Calc . )  -
Zn Rougher Cone . 17 . 44 
Zn Comb . Tail . 79 .80 
Pb Scav .  Tail . (Meas . )  97 . 24 

( Calc . )  . -

- 432 -

Assay's ,  I % % Distribution 

Pb Zn Pb Zn 

67 . 3  3 . 22 77 . 1  2 . 3  
0 . 66 50 .9 1 . 8  87 . 3  
0 . 56 0 . 44 21 . 1  10 . 4  
2 . 41 3 . 84 100 . 0  100 . 0  

30 .8 7 .12 77 . 4  10 . 5  
0 . 58 3 .93  22 . 6  89 . 5  
2 . 41 3 . 84 100 . 0  100 . 0  
2 . 41 4 .12 - -
0 .79 19 .9 5 . 4  88 . 7  
0 . 56 0 . 44 17 . 5  9 . 0 
0 . 58 3 . 93 22 . 9  97 . 7  
0 . 60 3 .93  24 . 3  99 . 5  
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Test No . PP26 

D l .  Grinding 

l . l .  Purpose :  0 l . 2 .  Method: 

0 
0 l .  3 .  Flowsheet : 

l .  4 .  Results :  

D 
fl 
0 
D 
0 
D 
0 
0 

0 

0 

433 -

To repeat the conditions of test No . PPl6 . 

The grinding circuit was adjil.sted as for test PPl6 . The circuit 
was operated for a period of :, 7 .  5 hours at a feed rate of 
640 kilograms per hour . Sam�ies were taken every 30 minutes in 
the last two hours of operat�on. 

As for test No . PPl . 

l . 4 .l .  Observations 

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

0 l .  Grinding 
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l . 4 . l . l .  Ball Mill Report 

Feed: Minns 12 . 7  mm ore at 0 . 8  percent moisture . content 
·Feed Rate :  640 .4  dry kilograms per hour I 
Mill Speed: 32 r .p .m. , 80 . 5  percent of critical speed 
Mill Load: 76 . 2  mm balls 39� .1  kilograms 

50 .8  mm balls 185 . 9  kilograms 
25 . 4  mm balls 90 . 7 .kilograms 
Total 675 . 7  kilograms 

Operating Time : Total 7 . 5  hours , test period 2 . 0  hours 
Mill Feed: Total 4803 kilograms , test period 1281 kilograms 
Circulating Load : Cyclone underflow 471 .1  p�rcent 
Pulp Densities : 

Average Power : 

Net Power Consumption: 
Work Index : 
Cyclone Overflow Ka0: 

Mill Discharge 
Cyclone Overflow 
Cyclone Underflow 
Gross 
No Load 
Net 

� % Solids 
22�2 

I 
14+8 
2824 
6 . 41 kilowatts 
l .  93 kilowatts 
4 . �8 kilowatts 

74 
38 
84 

7 .00 kilowatt-hours per tcmne of 12 ."7 mm feed 
10 . 00 
147 micrometers 

1 . 4 . 1 . 2 .  Classification Data 

Grinding Mill: 
Cyclone : 

Hendy 
P50 Dorr 50 .8  mm diameter 

15_.9 mm vortex 
12 . 7  mm apex 

' 
Rate % Passing Elensity R . eclrcu-

Product - 400 200 lating 
kg/h mesh mesh g .p .l .  % Solids Load % ! 

I 
Cyclone Feed 3657 . 5  9 . 8  - 23 . 2  2140 70 -
Cyclone Overflow 64o . 4  33 . 8  54 .1 1418 38 -

Cyclone Underflow 3017 .1 6 . 3  17 . 5  2824 84 47l . l  
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Test No . PP26 - Continued 

o l .  Grinding 

c 
D 
0 
0 
D 
[ 
0 
c 
0 
0 
D 
0 
D 
0 
0 
0 

1 . 4 . 2 .  Lead Regrind Mill Report 

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

Average Power : 

Hardinge Conical Mill 
Pb rougher concentrate + Ph 1st .cleaner scavenger concentrate 
49 .1  calculated kilograms ber hour or concentrate 
30 r .p .m. , 65 percent or critical speed 
50 mm balls 90 .7  kilograms ' 
25 mm balls 90 .7  kilograms 
Total 181 . 4 , kilograms 
Gross 2 .14 kilowatts 
No Load 0 . 95 kilowatts 
Net l . l9 J.{ilowatts 

Net Power Consumption: l .  86 kilowatt-hours per tojme or flotation reed 

1 . 4 . 2 .1 .  Classirication Data 

Cyclone : Krebs 

Product 

Regrind Feed 
Mill Discharge 
Cyclone O ' Flow 
Cyclone U' Flow 

25 . 4  mm diameter 
12 . 7  mm vortex 

:l . 2  mm apex · 

Rate % Passing 
4oo 20 

kg/h mesh ]lm 

- 63 .6  45 .5  
293 . 5  53 .1 22 
49 .}. 80 . 4  58 

244 . 4  49 .1  19 

' 
Density ' 

I g .p .l .  ! % So;Lids 

- -
- -

1210 23 
1915 i 63 

' 
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Test No . PP26 - Continued 

l .  Grinding 

1 . 4 . 3 .  Zinc Regrind Mill Report 

Denver Mill + Octagonal Mill! Regrind Mills : 
·Regrind Feed: 
Feed Rate : 

Zn rougher concentrate + Zn 1st cleaner scavenger · concentrate 
126 calculated kilograms per i hours of concentrate 

Mill Speed :  58 r . p .m. , 70 percent of criticaL speed 
Mill Load : Denver Octa!l!onal 

25 mm balls ll3 . 4  kg 25 mm balls 90 .7  kg ' 
Total 204 .1  kg 

Average Power : Not calculated 

1 . 4 . 3 . 1 .  Classification Data 

Rate % Passing Density 
Product 4oo 20 ' ' 

kg/h mesh ].lm g .p .l .  % Solids 
' 

Regrind Feed - 45 . 8  29 - -
Mill Discharge 359 43.9 23 - -
Cyclone O 'Flow 126 64 .8  42 1200 22 
Cyclone U'Flow 233 25 .8  ll . 1800 58 
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Test No . PP26 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

Hendy Mill Feed 

Mesh Size 
( Tyler) Individual 

+ 3/8 2 .1  
3 16 . 7  
4 7 . 2  
6 6 . 8  
8 5 . 3  

10 5 .5 
14 5 . 8  
20 6 . 0  
28 7 . 3  
35 6 . 5  
48 6 . 7  
65 5 . 4 

100 3 . 6  
- 100 15 .1  

Total 100 . 0  

Hendy Mill Discharge 

+ 10 0 .1  
14 0 . 2  
20 0 . 4  

. 28 l . O  
35 2·. o  
48 6 . 7  
65 14 . 5  

100 19 . 0  
150 18 . 6 ·  
200 14 . 3  
270 8 . 8 
4oo 4 . 6  

- 4oo . 9 . 8  
. 

Total 100 . 0  
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% Retained % Passing 
Cumulative Cumulative 

2 .1  97 . 9  
18 .8 8l . 2  
26 . 0  74 .0  
32. 8  67 . 2  
38.1 6l . 9  
43. 6  56. 4  
49 . 4  50 .6  
55 .4  ' 44 . 6  
62 . 7  37 . 3  
69 . 2  30 . 8  
75 -9  24 .1  
8l . 3  18 . 7  
84 .9 15 .1  

100 . 0  -
! 

- -

0 .1 99 .9 
0 . 3  99 - 7  
0 . 7  99 . 3  
1 . 7  

' 98 . 3  
3 . 7  96. 3  

10 . 4  89 . 6  
24 .9 75 -l  
43 . 9  56.1 
62 . 5  I 37 - 5  
76 . 8  23 .. 2 
85 .6  ' 14 . l� 
90 . 2  9 . 8  

100 . 0  -

. - -
" 
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Test No . PP26 - Continued 

l .  Grinding 

1 . 5 .  Screen Analysis 

P50 Cyclone Underflow . 

Mesh Size 
(Tyler) Individual 

+ 8 O . l  
10 O . l  
14 0 . 4  
20 0 . 4  
28 l . 3 
35 2 . 7  
48 7 . 7  
65 12 . 9  

100 2l .l 
150 19 . 2  
200 16 . 6  
270 6 .1  
4oo 5 . 1  

- 4oo 6 . 3  

Total 100 . 0  

Cyclone Overflow 

+ 48 9 ·. 8  
65 5 . 8  

100 9 . 6  
150 12 . 4  
200 12 :8 
270 ll . O  
4oo 7 . 8  

- 4oo 30 .8  

Total 100 . 0  
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. 

% Retained % Passing 
Cumulative Cumulative 

i 

0 .l 99 . 9  
0 . 2  99 .8  
0 . 6  99 . 4  
l . O  ' 99 . 0  
2 . 3  97 . 7  
5 : 0  95 . 0  

12. 7  87 . 3  
25 . 6  74 .4  
46 . 7  53 . 3  
65 .9  ' 34 . 1  
82 .5  17 . 5  
88 . 6  u . 4  
93 . 7  6 . 3  

100 . 0  -

- -

9 .8 90 . 2  
15 .6  84 . 4  
25 .2 74 . 8  
37 . 6  62 . 4  
50 . 4  49 .6 
61 . 4  38 . 6  
69 . 2  30 .8  

100 . 0  -

- -. 
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Test No . PP26 - Continued 

l. Grinding 

l . 5 .  Screen Analysis 

Kason Undersize 

Mesh Size 
(Tyler) Individual 

+ 48 3 . 8  
65 6 .l  

lOO l0 . 2  
l50 l2. 6  
200 l3 . 2  
270 ll . 8  
4oo 8 . 5  

- 4oo 33 .8  

Total lDO . O  
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% Reta:ined % Passing · 
Cumulative Cumulative 

3 . 8  96 . 2  
9 . 9  90 .l  

20 .l  79 . 9  
32 . 7  67 . 3  
45 . 9  54 . l  
57 . 7  42 . 3  
66 . 2  33 . 8  

lOO . O  -
' 

--
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Test No . PP26 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

Pb Rougher Concentrate 

Particle 
Size Individual 

+ 65 mesh l . 3  
lOO 2 . 8  
l50 5 . 8 
200 8 . 4  
270 7 - 5  
4oo l0 .6  
29 .3  ]lm 6 . 7  
22. 7  7 . 6  
l5 . 8  9 . 8  
l0 . 9  l0 . 5  
8 .4 6 . 2  

- 8 . 4  22 .8  

Total lOO . O  

Specific Gravity 4 .29 

Pb Regrind Discharge 

+ 65 mesh . O . l  
lOO 0 . 2  
l50 2 . 0  
200 7 . 4  
270 l3 . 0 . 
4oo 24 . 2  
27 . 2  ]lm l5 . 0  
2l .l  l5 � 0  .. 
l4 .7  9 . 3  
lO . l  3 .8  

7 . 8  l . 7  
- 7 . 8  8 . 3  

Total l00-. 0 

Specific Gravity 4 . 82 
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% Reta ' ned % Passing 
Cumulative Cumulative 

l . 3  98 . 7  
4 .l 95 -9 
9 . 9  90 .l  

l8 . 3  8l . 7  
25 . 8  74 . 2  
36 .4  63 . 6  
43 . l  56 .9  
50 . 7  49 . 3  
60 . 5  . 39 . 5 
7l . O  29 . 0  
77 . 2  22 . 8  

lOO .O  -

- -

O .l 99 - 9  
0 . 3  99 - 7  
2 . 3  97 - 7  
9 - 7  90 . 3  

22 . 7  77 - 3  
46. 9  53 . l  

. 6l. 9  38 .l  
76 .9 ' 23 . l  ' 

86 . 2  l3 . 8  
90 . 0  lO .O  
9l - 7  8 . 3  

lOO . O  -

- -· 
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Test No . PP26 - Continued· 

1 .  Grinding 

1 . 5 .  Screen Analysis 

Pb Regrind Cyclone Underflow 

Particle % Retained 
Size IndiVidual Cumulative 

+ 65 mesh 0 . 6  0 . 6  
100 0 . 8  1 . 4  
150 3 . 6  5 . 0 
200 8 . 2  13 . 2  
270 13 . 6  26 . 8  
4oo 24 . 1  50 .9  
27 . 2  11m 15 . 2  66 . 1  
21 . 1  14 . 2  80 . 3  
14 . 7  8 .4 88 . 7  
10 .1  3 . 2  91 . 9  
7 .8 1 . 4  93.3 

- 7 . 8  6 .. 7 100 . 0  

Total 100 . 0  -

Specific Gravity 4 . 83 

Pb Regrind Cyclone Overflow 

+ 100 mesh 0 . 2  0 . 2  
150 0 . 4  0 . 6  
200 2 . 0  2 . 6  
270 4 . 4  7 . 0  
4oo 12 . 6 . 19 . 6  
28 . 2  11m 8 . 0  27 . 6  
21 . 9 ' 10 . 4  38 . 0  
15 . 3  13 . 4  51 . 4  
10 . 5  13 . 6  65 . 0  

8 .1 8 . 1  73 .1  
- 8 . 1  26 . 9  100 . 0  

Total 100 .0  -

Specific Gravity 4 . 24 

% Passing 
Cumulative 

' 

99 . 4  
: 98 . 6  

95 : 0  
i 86 .8  

73 . 2  ' 49 . 1  
33 . 9  

! 19 . 7  
11 . 3  
8 .1 

' 6 .7  
' -

-

!, 99 . 8  
99 . 4  
97 .4 
93 . 0  

I · 8o .4  ' 
72 . 4  
62 . 0  
48 . 6  ! 35 . 0  
26 .9 

\ -

-' 
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Test No . PP26 - Continued 

l .  Grinding 

l .  5 .  Screen Analysis 

Zn Rougher Concentrate 

Particle % Ret� ined 
Size Individual 

+ 65 mesh 4 . 0  
lOO 6 . 0  
l50 9 . 8  
200 ll .8  
270 l0 . 3  
lfOO l2 . 8  
28 .9  ]lm 5 . 8  
22 . 4  9 . 0  

· l5 . 6 9 . 4  
l0 .7 6 . 4  
8 . 3  2 . 9  

- 8 . 3  ll .8 

Total lOO .O  

Specific Gravity 4 .42 

Zn R'egrind Cyclone Underflow 

+ 

-

65 mesh 
lOO 
l50 
200 
270 
4oo 
28 .l )lm 
2l. 8  
l5 . 2  
l0 . 4  
8 .l 
8 . l· 

Total 

3 . 8  
3 . 8  

l0 .6  
l7 . 6  
l7 . 2  
2l . 2 '  
7 . 0  
7 . 2  
4 . 2  
l . 8  
0 . 8  
4 .8 

lOO .O  

Specific Gravity 4 . 55 
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' 

I % Passing 
Cumulative Cumulative I 

4 . 0  96 . 0  
lO .O  90 . 0  
l9 . 8  80 . 2  
3l . 6  68 . 4  
4l. 9  58 .l  
54 . 7  45 .8  
60 . 5  I 39 - 5  
69 . 5  30 . 5  
78 . 9  2l . l  
85 . 3  l4 . 7  
88 . 2  ll . 8  

lOO . O  -

I 

- -
I 

3 . 8  96 . 2  
7 . 6  92.4 

l8 . 2  8l . 8  
35 .8  64 . 2  
53 . 0  47 . 0  
74 . 2  25 . 8  
8l. 2  l8 . 8  
88 . 4  ll . 6  
92. 6 7 . 4  
94 . 4  5 . 6  
95 . 2  4 . 8  

lOO . O  -

- I -
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Test No . PP26 - Continued 

l .  Grinding 

l . 5 .  Screen Analysis 

C Zn Regrind Discharge 

0 
0 
D 
0 
0 
0 

Particle 
Size Individual 

+ 65 mesh 0 . 2  
lOO 0 .8 
l50 5 . 2  
200 l2 . 2  
270 l5 . 9  
4oo 22 . 0  
28 .l  Jlm 8 . 2  
2l .8  lD . 4  
l5 . 2  8 . 2  
l0 . 4  4 . 8  
8 .l 2 . 4  

- 8 .l 9 . 7  

Total lOO . O  

Specific Gravity 4 . 56 

% Retained 

0 Zn Regrind Cyclone Overflow· 

n 
0 
0 
[] 
[J 
[] 
[] 

+ lOO mesh 0 . 4  
l50 2 . 0  
200 5 . 2  
270 9 . 4  
4oo l8 . 2  
27 . 8  Jlm 5 .6 . 
2l. 6  l2 . 2  
l5 .l l4 .8  
l0 .3  lD . 4  
8 . 0 5 . 2  

- 8 . 0  l6. 6  

Total lOO . O  

Specific Gravity 4 . 33 · 
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' 

% Passing 
Cumulative i Cumulative 

0 . 2  99 . 8  
l .O 99 . 0  
6 . 2  93 . 8  

l8 . 4  ' 8l . 6  
34. 3  ! 65 . 7  
56 . 3  : 43.7 
64 . 5 . 35 . 5  
74 .9  25 .l  
83 .l  ' l6 . 9  
87 .9 l2 . l  
90 . 3  9 . 7  

lOO . O  ! -

- -
i 

0 . 4  99 . 6  
2 . 4  97 .6  
7 . 6  92 .4  

l7 . 0  83 . 0  
35 . 2  64 . 8  
40 .8 59 . 2  
53 . 0  47 . 0  
67 . 8  32 . 2  
78 . 2  2l . 8  
83 .4  l6. 6  

lOO . O  -

I 
- -



[ 
0 
D 
c 
[ 
c 
c 
[ 
c 
0 
D 
D 
D 
0 
D 
0 
[ 
[ 

- 444 

Tes-t No . PP26 - Con-tinued 

2 .  Flo-ta-tion 

2 . 1 .  Purpose : 

2 . 2 .  Method: 

2 .  3 .  Flowsheet : 

To repea-t -the conditions of �est PPl6 but produce a portion 
of Pb-Zn bulk concentrate . 

As for test PPl6 except that: a portion bf the zinc 3rd 
cleaner concentrate (.Cell No':. 2) and .lead 2nd cleaner 
concentrate (Cell No . 4 )  werb removed during the sampling 
period. The circuit. was opetated for a period of 7 . 5  hours 
and sampled every 30 minutesi in the last 2 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 . PP26 - Continued 

2 .  Flotation 

2 . 2 . 2 . Flotation Reagents 

Rate 
Type 

g/tonne 

Na2C03 8326 . 7  
NaCN 208 , 5  
A-343 10 .73 
A-343 28 .34 
MIBC 51 . 32 
A-343 36 . 91 
MIBC 19 . 48 
Na2C03 599 . 6  
NaCN 55 . 28 
A-343 7 . 50 
NaCN 13 . 35 
A-343 9 . 09 
Na2C03 183 . 6  
Ca( OH )2  2136 .1  
CuS04 562 . 1  
A-343 56 . 21 
R-208 26 . 23 
MIBC 49 .47 
D-1012 12 .37 
A-343 14 . 05 
DF-250 26 . 23 
R-208 . 52 .47 
Ca( OHh 2172 . 3  
CuS04 138 .7  
Z-200 9 . 84 
A-343 23 . 42 
MIBC 24 . 73 
D-1902 30 . 07 
D-1902 21 . 36 

- 445. -

I 

Circuit Point of i Additions 
. 
I 

Lead Hendy Mi:).l Feed 
Lead Hendy Mill Feed 
Lead Hendy Mill Feed 
Lead Pb Condi\;ioner 
Lead Pb Rough�r Feed 
Lead Pb Scavenger Feed 
Lead Pb Scave*ger Feed 
Lead Pb Regrilld Mill 
Lead Pb Regriitd Mill 
Lead Pb Regrilid Mill 
Lead Pb lst Cl . Scav. Feed 
Lead Pb lst ci . Scav .  Feed ' 
Lead Pb 2nd Cleaner Feed . 
Zinc Zn Conditioner Feed ' 
Zinc Zn Conditioner Feed 
Zinc Zn Rougher Feed 
Zinc Zn Rougher Feed 
Zinc Zn Rougher Feed 
Zinc Zn Roughelr Feed 
Zinc Zn Scave�ger Feed 
Zinc Zn Scavenger Feed 
Zinc I Zn Scavenger Feed 
Zinc Zn Regrind Mill ' 
Zinc Zn Regrind Mill 
Zinc Zn lst C�eaner Feed 
Zinc Zn lst CJJ . Scav. Feed 
Zinc Zn lst Cl . Scav. Feed 
Zinc Zn 3rd cJJeaner Feed 
Zinc Zn 4th Cleaner Feed 

' 
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Test No . PP26 - Continued 

2 .  Flotation 

2 . 4 .  Results :  

0 2 . 4 .l .  Observations 

[ 

0 
0 
0 
0 

0 
0 
D 
0 
0 
0 
0 
0 

Strong pyrite flotation was observed in the zinc rougher stage. At ll : 30 
A.M. , the lime addition was increased to the zinc rbugher and to the Zn lst cleaner . 
The concentrate grades improved only slightly . 

2 . 4 . 2 .  pH and Pulp Density 

Product pH 

Pb Rougher Feed 9 . 7  
Pb Scavenger Tail . 9 . 7  
Pb lst Cl . Feed lO .l  
Pb lst Cl . Scav. 9 . 9  
Pb 2nd Cl . Feed . 9 . 9  
Pb 3rd Cl . Feed l0 . 2  
Zn Rougher Feed l0 . 2  
Zn Scavenger Tail . lO . l  
Zn lst Cl . Feed l2 . l  
Zn lst Cl . Scav. Tail . l2 . 0  
Zn Combined Tails . -

Zn 2nd Cl. Feed ll . 2  
Zn 3rd Cl . Feed 9 . 8  
Zn 4th Cl . Feed 9 . 2  

2 . 4 . 3 .  Pulp Temperature 

Product 

Pb Rougher 
Zn Rougher 

TemBerature 
c 

20 
20 . 5  

Pulp 
Density 

gpl 

l275 
l240 
l2l0 
-
-

-

ll75 
ll65 
l200 
l085 
ll55 

-

-
-
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Test No . PP26 - Continued 

2 .  Flotation 

2 . 4 . 4 .  Chemical Analyses 

Product 

Hendy Cyclone O 'Flow 
Pb Rougher Cone . 
Pb Rougher Tail . 
Pb Scav. Cone . 
Pb Scav. Tail. 
Pb lst Cl . Cone . 
Pb lst Cl . Tail . 
Pb lst Cl . Scav .  Cone . 
Pb lst Cl . Scav. Tail . 
Pb 2nd Cl . Cone . 
Ph 3rd Cl . Cone . 
Zn Rougher Feed 
Zn Rougher Cone . 
Zn Scavenger Cone . 
Zn Scavenger Tail . 
Zn lst Cl . Cone . 
Zn lst Cl . Tail . 
Zn lst Cl . Scav ,  Cone . 
Zn lst Cl . Scav. Tail . 
Zn 2nd Cl . Cone . 
Zn 3rd Cl . Cone . 
Zn 4th Cl . Cone . 
Zn Comb . Tails . 
Pb Middlings 
Zn Middlings 

- 447. -

Assays , % ,  g/tonne ' 

: 

Pb Zn Fe 

2 . 38 3 . 76 -
23 . l  7 . 78 - ·-
l . 4l 4 . 22 -
6 .l4 7 . 93 -
0 . 66 3 . 58 -

38 .3  8 . 68 -
ll . 8  9 .82  -
l4 .9 lO .l  -

6 . 76 9 . 48 -
54 .l . 6 . 35 -
67 . 2  3 .78 6 . 35 
0 .82 3 .97 -
l . l9 l5 . 0  -
l . 04 4 . 26 - ' 
0 . 54 0 .73 -
l . 87 39 . 3  -
l . OO 2 . 86 ! -
2 . 32 l0 . 3  -
0 . 73 0 . 53 -
l . 97 46 . 6  -
l .70 48 . 3  -
l . 55 49 •. 8 -
0 . 58 0 . 69 -

47 . 3  7 . 84 l3 . l  
l . 95 47 . 8  l2 . 3 ; 
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0 Test No . PP26 - Continued 

0 2 .  Flotation 

2 . 4 . 5 .  Metallurgical Results 

0 Three-Product Formula 

0 ' 
Weight Assays, , % % Distribution 

Product ' 

0 % Pb 2il Pb Zn 

Pb Cleaner Cone . 2 . 62 67 . 2  3 . 78 73 ; 8  2 . 6  

0 Zn Cleaner Cone . 6 . 09 1 . 55 49 . 8  4 . 0  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  

D Lead Cone . 2 . 31 67 . 2  3 . 78 65 . 3  2 . 6  
Zinc Cone . 5 . 45 1 . 55 49 . 8  4 .0 72 .2  
Bulk Cone . 0 . 99 20 . 6  31. 4 8 . 6  8 : 3  

0 Comb . Tailings 91 . 25 0 . 58 0 . 69 22 . 1  16 . :;J  
Head ( Calc . )  100 . 00 2 . 38 3 . 76 100 . 0  100 . 0  

D .  2 . 4 . 6 .  Metallurgical Results 

n Ll 
Two-Product Formula 

0 Pb Rougher Cone . 7 . 66 23 .1  7 . 78 74 . 4  15 . 3  
Pb Scav. Tail . 92 . 34 0 . 66 3 . 58 25 .6 84 . 7  
Kason Undersize (Meas . )  100 . 00 2 . 38 3 . 76 100 . 0  100 . 0  

0 ( Calc . )  - 2 . 38 3 . 90 - -

Zn Rougher Cone . · 19 . 67 1 .19 15 . 0  9 . 0  82 . 4  
Zn Comb . Tail . 77 . 71 0 . 58 0 . 69 17 . 2  15 . 0  

[J Pb Scav. Tail . (Meas . )  97 .38 0 .66 3 . 58 26 . 2  97.4 
( Calc . )  - 0 .70 3 . 58 28 . 8  92 . 7  

n 
LJ. 

[J 


