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This report contains the results of bench-scale festwprk carried out
on Sample PPC from the Grum deposit; submitted by ﬁoranda'Mines Limited,

Preliminary flofation tests on this sample'indicated that the response -
of this sample to the developed standard flotation conditions was less satis-
factory than thaﬁ of Sample PPB, with lower Pb cpncéntrate grades and recoveries.
Further testwork was then conducted to investigate the effects of finer regrinding
and reagent changes on the grade and recovery of iead.

The results of the testwork were frequently dlSCUbued in meetlngs ard
telephone conversations with Mr, P, Godbehere of Norandd Mines leltad, and
.Mr. E. Kirkpatrick of Kerr Addison Mines Limited,

LAKEFTELD RESEARCH OF CANADA LIMITED

A.G. Scobie, P. Eng.,

- Manager

. ’/ : ‘ )
\A\.L\]‘:S‘kukjthX .
KW, Sérbutt,
Project Metallurgist.

Investigation by: D.R. Shaw
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SUMMARY
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1. Head Sammle Assays

.Sample PPC

Lead o - 6.94 %, 6.64 %
- Zine Zn - 10.3 %, 10.0 %
; Oxide Lead . Pb ox. ﬂ - N 1.59 %
: Oxide Zinc Zn ox. - 0.39 % |
i Cépﬁér ' Cu - 0.19 %
’ . Gold Au - - 0.025 oz/ton
% Silver Ag - . 4,18 oz/Eon

* Average head assay as calculated from test results

ELERTLY

2. Preliminary Testwork

% ' Two preliminary flctation tests were conducted on Sample PEC to
compare its response with that of Samples PPA and PPB, The results and
A ‘conditions of these tests, along with those of tests on Samples PPA and PEB

i are shown on the next page in Table 1.
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Summary =  Continued
‘Table 1. = Comparison of Samples
o | ,. g
Test | Sample Prlwary Regr.' Product Weight Assays, % % Dist. j
Min., Pb Zn Pb Zn %
32 A 30 30 |Pb 4th Cl. Conc. | "10.18 | 65.8 | 6.40}34.1} 9.4 |
Pb Rougher Tail. 65.16 0.60 5.31 4.9 150.2
22 B .40 30 |Pb 4th Cil. Conc. 6.03 55.1 | 14.5 | 51.2 ] 8.3
v Pb Rougher Tail. 56 .48 0.74! 6.7 6.4 |36.5
72 B 60 60+ | Pb 5th Cl. Conc. 7.18 65.3 | 10.3 | 70.2 | 7.1
' 30 Pb Rougher Tail. 58.40 0,77 6.82 6.7 133.1
78 c 40 40 Pbh 4th Cl, Conc. 6.83 51.4 13.3 52.6 9.1
' . Pb Rougher Tail, 68 .24 2.11 7.081 21.5 | 48.5
79 C 60 60+ | Pb 5th Ci, Conc. 6.09 60.3 | 10.3 | 56,7} 6.4
30 Pb Rougher Tail. 61,67 0.94 7.021 9.0 |44.0

* Rod Mill

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

‘The response of Sample PPC to the applied flotation conditions was -

poorer than that of Sample PPB, with lower lead recoveries. Zn contents of the

lead concentrates were similar.

Further testwork was conducted on Sample PPC to investigate the

effect of finer regrinding, and various amounts and points of depressant additions;

3. Effect of Finensss of Regrind

Tests were conducted to investigate the effect of finer regrinding

on the grade and recovery of lead., The results and conditions of this testwork

are summarized in Table 2 on page 6.
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Sumary .- Continued

.
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Table 2 - Effect of Fineness of Reqgrind

Test Regrind T1me*~v Product Weight Assays,%. % Dist.
: Nos 1ast | 2na | 3ma % Pb Zn Fb Zn
4 | : : ,
79 60 30 - Pb 5th Cleaner Conc. - 6.09 {60.3 [10.3 56.7 6.4
- = o
é 93 60 60 | - Pb 5th Cleaner Conc. 7.80 60.1 10.1 70.2 8.2
] 99 60 | 60 30 Pb 5th Cleaner Conc. 8.93 57.4' 11.0 76 .8 10.1
* Rod Mill

; The lead grade~recovery curves for these tests are shown in Figure 2,

Finer regrinding resulted in higher lead recéveries during the cleaner

ciid

flotation. Selectivity towards zinc was not improved by finer regrinding.

: 4. Investigation of Reagent Chandges

3

. A series of tests were conducted to investigate the effect of various
reagent addition points on the grade and recovery of lead, after both rod mill and

ball mill regrinding, This work was conducted in an attempf to improve the results

i s

after ball mill grinding. Previous testwork on Samples A and B had revealed a

L me
R b ]

distinct difference in the metallurgical results after rod and ball regrinding.

On'Sample A the screen analyses of the regrind mill discharge were

[/ |

- similar, and the reason for the differences in metallurgical response was considered

20 i

to be caused by the additional abraded iron in the pulp or by different oxygen

conditions,

Saliidnetif

r S

R e ]



-1,

by

QT i %

P AAY B Sl

Summary = Continued

On Sample B with which finer regrinds were required, it was noted
that the ball mill regrinds for a similar power input were not as efficient as
rod mill regrinds, and in the tests with ball mill regrinding the feed to the
Cleaner flotation was coarser.

In test 82 the fineness of regrind by rod milling and ball milling
viere compared. The rougher concentrate wasfd1v1ded in two, and reground in the
rod and in the ball mills:

Regrind Mill_Discharqe

ey Minus 8.9 Microns ~~ % Minus 16 -8 Microns =
Rod Mill ‘ 713 95.5
Ball Mill 58.1 85.0

A series of tests were also conducted in which the ofder of addition-
of reagents to- the regrind to 1lst cleaner flotation were investigated., The
concentrates after regrinding were then cleaned once or twice and the results
were compared. The results and conditions of these tests are summarized in

Tables 3 and 4, and the grade-recovery curves are shown in Figures 3 and 4.
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' Summary - Continued
f ' Table 3 - Flotation Conditions
§‘ Test | Regring | Regrind, 1b/ton B | 1st Cleaner, 1b/ton
No. Mill : -
§ | Na, CO; ZnS0, NaCN | Na, SOy Na, CO4 ZnSO, | NaCN Na, sa,
: 82-A | Rog 1.0 0.5 020 | o - - - | -
: §2-B | Ball 1.0 0.5 | 0.20 | - - - | - -
: 83-A | a1y 1.0 - |o.20 | - = Jowso | - | _
N 83-B Ball 1.0 0.5 - - | - - 0.20 | -
5’ 84-A | Rod 1.0 - 0.20 - - 0.50" | - b
‘ 84-8 | Rog 1.0 0.5 - - - = ] o.20 -
,%j 85-A | Bai1 1.0 - - 1.0 - - 0.20 | -
85-B Ball 1.0 - 0.20 | 1.0 - - - | -
'g 86-A | Rog 1.0 - C - 1.00 - - 0.20 | -
g 86-B | Rod | 1.0 - 1020 [, - - - -

Table 4 Motation Results

3
4 . : : e
ggf’t Product _ We;gnt . Aésay’s,% % Dist. ]
o Pb- 2n Pb Zn
? 82-A Pb 1st Cleane;‘ Concentrate 17.85 28.9 16,0 78.1 28.4
3 82-B | Pb st Cleaner Concentrate 21.07 24,3 16.2 74.4 33.1
83=A Pb 1st Cleaner Concentrate 22.84 23.8 18,3 82.1 39.3
] '85-B | Pb 1st Cleaner Concentrate 23.32 28 1165 | 801 | 374
. 84-A | Pb st Cleaner Concentrate - 20.64 27.7 | 16,5 | 8s.5 | 334
: 84B | Pb Ist Cleaner Concentrate 20.74 | 24,6 | 154 | go.3 32,5
: B5=-A Pb 1st Cleaner Concentrate 20,21 24,4 17,1 74.5 33.6
i 85-B Pb 1st Cleanex.j Concentrate 19,93 25.0 16.4 74,2 31.9
i 86-A Pb 1st Cleaner Concentrate 19.11 28.0 16.5 '} 79,6 32.2
86-B Fb 1st Cleaner Concentrate 18.45 27.6 16.1 0.3 31.0 |
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. Summax':y - .Continued.

‘Slight imp:ovements in lead recovery, and seloctivity towards
sphalerite resolted when the ZnSC% was added to the conditioner after the
regrind instead of to the regrind. The other reagent changes investigated
had little effeot | | |

| Further tests were also conducted in which the addition of S0, to the
regrlnd was 1nvestlgated Both lead grades and recoyeries were low in these
tests, | | ‘

Replacing'hEgCIg with Ca(OH), in the lead cledner flotatlon in Test

101 also resulted in a low-grade concentrate,

S. Grinding and Power Reguirements
SLa syl Jegquirementcs

The grinding conditioné,used ih Test 99 were:
Primary Grind: 60 minutes per 2000 grams at &5 percent solids in the
’ 1aboratory ball mill. Power consumption 18,66 kuhfton.
Pb 1st Regrind: . 60 minutes at 50 percent solids in the labOLato:y rod
mill  Power consumption 32.4 kWh/ton rougher concentrate,
13, 9 kWh/ton ore. _
Pb 2nd Regrind: . 60 minutes at 50 percent solids in tho laboratory rod miil.
~ Power consumption 47.3 kWh/ton 1lst cleaner concantrate,
13.9 kWh/ton ore. -
Pb 3rd Regrind: 30 minutes at 50'percent solids’in the laboratory rod ﬁill.
| Power consumption 33.8 kWh/ton 2nd cleaner concentrate;

7.0 kWh/ton: ore. u
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The screen analyses of the primary grind and of the regrind mill

discharges were:

Table 5 - 60 Minute Primary Grind Screen Analysis’

Mesh Size % Retained , % Passing
(Tyler) Individual Cumulative Cumulative
+ 150 0.1 0.1 99.9
- 200 1.0 1.1 8.9
270 2.1 . 3.2 96.8
400 7.2 10.4 . 89,6
- 400 89.6 100.0 -
Total 100.0 - -

- Table 6 = Test 99 Regrind Milil Discharges

lst ‘Regrind

2nd Regrind 3rd Régrind
Size | % Retaihed % Pass,. | Size % Retained (% Pass. | Size | % Retained [% Pass.
um | Ind. Cum. | Cum, um Ind. | Cum, | Cum. i Ind. | Cum. Cum.
+31.1] 0.8 | 0.8 99.2  {+31.3 0.6 0.6 | 98.4 +29.7 1.3 1.3 98.7
24,11 0.9 ] 1.7 98.3 2345 1.0 1.6 | 98.4 23.0 | 1.5 2.8 | 97.2
6.8/ 2.8 4,51} 9o5.5 156.4 2,4 4,0 | 96,0 16.1 1.9 4,7 | 95.3
11.6) 10.8 {15.3 | 84.7 11.3 8.6 | 12.6 | 87.4 - 11.0 | 2.5 7.2 | 92.8
8.9(13.4 {28,7]|.71.3 8.7 13.4 | 26.0 | 74.0 8.5 6.6 | 13.8 | 86,2
-89 M3 | - - - 8.7 74,0 - - - 8.5} 86,2 - -
Total [100.0 | - - Total }100.0 - - Total [100.0 - -

Specific Gravity
4.82 :

Specific Gravity

4.94 E

Specific Gravity
5.16
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SAMPLE PREPARATTON

Two pails of ore sample weighing approxlmately 250 pounds were recelved

at Lakefield on January 20y 1976, and given our Reference No.~7620900.-

was designated~Samp1e PPC.,
The sample was Jaw, cone and roll~crushed to minus 10 mesh,

into 2-kilogram charges for testwork and a sample for head analysis.

The sample

and riffled
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' DETAILS OF TESTS

Test No. 77
W
Purpose: A preliminafy rougher flotation test to investigate the recovery
: of lead and zinc from ore sample C, : '
Procedure: Grind in the laboratory ball miij with Ng, Co;, ZnsSO, , NaCN and R4242.
: Float a series of four lead rougher concentrates, - '
Feed: 7 2000 grams minus 10 mesh sample’C.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill,
Conditions: - . .
Stage Reagents Added, pounds per ton ” Tine, mlnutes ot
’ i
Na, Co; ZnSO,, NaCN R~242 | R«404 ‘I Grind | Cond, Froth
- Primary Grind 5.0 1.0 | 0.30 0.C8 - - 30 - - -
Pb Rougher No, 1 - - - - 0.01 - 1 3 9.4
Pb Rougher No, 2 - - - 0.02( o0.01 || - 1 3 - -~
Pb Rougher Ne, 3 - - = 0.02 0.01 [ - 1 3 -
_Pb Rougher No. 4 - - - 0.01| 0,01 Poo- 1 3 -
Stage Rougher
Flotation Cell 1000 gram D-1
Speed: r.p.m, - -1500 - o
% Solids 33
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Test No. 77 - Continued
Metallurgical Results
Weight Assays, % % Distribution ‘
Products : e 1
% Pb Zn Pb Zn
1. Pb Rougher Conc. No. 1 15.98 25.8 15.9 - 60.4 25.2 -
2. Pb Rougher Conc. No, 2 9.95 10.5 14,7 15.3 14,5
3. Pb Rougher Conc. No. 3 9.96 6.57 - 13.0 9.6 12.8
4. Pb Rougher Conc. No, 4 5.95 4,98 12.6 4.3 7.4
5. Rougher Tailing 58.16 l.22 6.93 10.4 40,1
Head (calculated) 100.00 §.83 10.1 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 25.93 19.9 15.4 75.7 39.7
Products 1 to 3 35.89 16.2 14.8 85.3 52.5
Products 1 to 4 . 41 .84 - 14,6 14.5 ’ 89.6 59.9
creen Analvsis = 30 Minute Grind
Mesh Size % Retained % Passing
- (Tyler) Individual Cunulative- Cumulative
+ 100 0.2 0.2 99.8
150 1.3 1,5 98.5
200 5.7 7.2 92.8
270 9.5 16.7 83.3
400 14,9 - 31.6 68.4
- 400 68.4 100.0 -
. Total 100.0 - -
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Test No. 78
-Purpose: To-repeat the conditions of test No. 22 on ére sample C,
Procedure: Grind and float a lead concentrate and a zinc cohcentrate.
' Regrind the lead concentrate and Clean five times. Clean the
zinc concentrate three times, :
Feed: 2000 grams minus 10 mesh ore sample C,
‘Grind: ~ ~ 40 minutes at 65 percent solids in the laboratory ball mili.
Conditions:
Réagents Added, pounds per ton '-Time, minutes .
Stage o e - . pH
Na, CO5f ZnSO, [NaCN | R~242|R-404}MTRC Ca~ || Grind{Cond.|Froth
(om), :
Primary Grind || 3.0 | 1.0 [0.30 |o.0s | - | . - 30 - | - -
Pb Circuit ' 8.3
Pb Rougher 1.0 S & 0.02|0.008| = - 1 3 |l9.1
o - - - 0.01 | 0,01 - - - 1 3 -
- - - 0.01 | 0,01} = - - X 3 -
Pp Conc, : _ :
Regrind 1.0 0.5 j0.20 |0.03 - - - 40 - - -
Pb )st C1, - .- - - - - - - 1 -3 9.6
- - - - 0.01 { 0,01] -~ | = - 1 7 -
Pb 2ng C1, 0.3 0.2 [0.10 | = -] - - = | 3 ji9w. .
o . B - - = 40.005f =~ | = - 3 -1 1 3 -
Pb 3rd C1, 0.2 0.1 [0.05 | - - - - - 1 4 9.5
Pb 4th C1, 0.2 -~ 0.05 4 - - - - - 1 3 9.7
PbPhL 5th Ci1, 0.2 - 0.05 | = - - - - 1 2 9.8
Zn Circuit ’
~ Condition Cuso, {2z~200
Condition 1.0 - |- - = = 2.8 || = 2 - 1.3
‘Zn Rougher -~ 0.06 | ~ - - 10,012 -~ - 1 5 -
- 0.02 | - - - - - - 1 3 -
Zn 1st CL. - 0.006| - - - - 0.6 - 1 3 1.4
Zn 2nd C1, - - - - - = Jo.2 - 1 2% [h1.s
Zn 3rd C1. - - - - - = 10.1 - 1 2 (j11.6
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Test No, 78 -

Stage
. Flotation Cell
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Continued-
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Pb Rougher
1000 gram D=1

Speed, r.p.m, 1500

% Solids 33

Stage Pb 4th & 5th CL.
Equipment 250 gram D-1
Speed: r.p.m. 200

Stage Zn Rougher

Flotation Cell
Speed, r.p.m.

1000 gram D-~1

1500

eSS

Pb 1st, 2nd & 3rd Cleaners
500 gram D-1

1100

Pb Conc. Regrind
Rod Mill

Zn 1lst Cleaner
500 gram D-1

1100 |

‘Stage Zn 2nd & 3rd Cleaners
Flotation Cell 250 gram D~1
Speed: r.p.m. 900
Metallurgical Results
_ Weight Assays,. % % Distribution
Products -
% Pb Zn Pb Zn
1. Pb Cleaner Concentrate 6.83 51.4 13.3 52.6 9.1
2. Pb 5th Cleaner Tailing 1.75 27.3 18.6 7.2 3.3
3. Pb 4th Cleaner Tailing -1.87 15.7 20.6 4.4 | 3.9
4, Pb 3rd Cleaner Tailing 3.88 12.4 20.0 7.2 7.8
5. Pb 2nd Cleaner Tailing 4.57 4.25.1 17.0 2.9 7.8
6. Pb 1st Cleaner Tailing 12.86 2.17 15.3 4.2 19.7
7. Zn Cleaner Concentrate 3.89 3.65 43,9 2.1 17.1
8. Zn 3rd Cleaner Tailing 1.61 4,97 | 29.3 1.2 4.7
9. Zn 2nd Cleaner Tailing 1.84 4,83 13.8 1.3 3.5
10. Zn 1st Cleaner Tailing 4.05 3.37 7.19 2.0 2.9
11. Zn Rougher Tailing 56.85 1.74 3.54 14.9 20.2
Head (calculated) 100.00 6.67 - 9.97 ]} 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 8.58 46.5 14.4 59.8 12.4
Products 1 to 3 10.45 41,0 15.5 64.2 16.3
Products 1 to 4 14.33 33.2 16.7 71.4 24.1
Products 1 to 5 18,90 26.2 16.8 74.3 31.9
Products 1 to 6 31..75 16.5 6.2 78.5 51.6
Prcducts 7 plus 8 - 5.50 4.04 39.6 3.3 21.8
Products 7 to 9 1 7.34 4.24 | 34.4 4.6 25.3
Products 7 to 10 11.39 3.93 24.7 6.6 28.3
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! Test No. 78 « Continued
3 Screen Analysis =~ Regrind Mill Discharge
3 Particle Size % Retained % Passing
i Individual Cumulative Cumulative
i + 31.1 pm 0.3 0.3 99,7
& 24,1 0.5 0.8 99.2
16.8 5.3 6.1 93,9
’j 11.6 17.1 23.2 76 .8
3 8.9 14.6 37.8 62,2
- 8.9° 62.2 100.0 -
Total | 100.0 - , -
E‘ Specific Gravity = 4.80
4
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Test No. 79
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Purpose:~v To repeét the conditions of test No. 72.

Procedure: As for test No. 72.

Feed: , 2000 grams minus 10 mesh ore. sample C. ﬂ _
Grind: . 60 mirutes at 65 percent solids in the laboratory ball mill.

Conditions:

. Reagents Added, pounds per ton Time, minutes
Stage ™ . , pH
Na, CO; 1| Z2nSO, : NaCN | R=242 | R-404 || Grind | Cond. | Froth
Primary Grind 5.0 1.0 | 0.30 |0.08 - 60 - - -
Pb Rougher - I - . 10.01L - 1 3 9.5
S - - - 0.02 1 0.01 - 1 3 -
- - - 0.01 {0.01 - 1 3 -
- - « 0.01 0,01 = 1 3 ~
Pb 1st Regrind 2.0 1.0 }0.30 |0.05 - 60 - - -
Pb lst Cleaner - - - -~ 0.01 - 1 4 9.6
o - - - 0.01 .01 -~ 1 4 -
Pb 2nd Regrind 1.5 1.0 10.20 10.03 - 30 - - -
" Pb 2nd Cleaner. - o= - - 0.005 - 1 4 9.7
. - - - 0.005 {0.005 - 1 4 -
Pb 3rd Cleaner 0.2 0.2 0.0 -~ - - 2 3 9.7
4 - - - 0.005 | = - 1 3 -
Pb 4th Cleaner 0.2 0.10}0.10} =~ - - 2 3 k 9.6
- - - 0.002 | =~ - -1 2 | -
Pb 5th Cleaner 0.2 0.05 10,05 | - - S - 2 4 9.8

Stage »
Fiotaticn Cell
Speed: r.p.m.
% Solids

Stage
Equipment
Speed: r.p.m.

- Pb Rougher

ist, 2nd & 3rd Pb Cleaners
1000 gram D-1 500 gram D=~1 :

1500 ' 11200

33 ‘

4th & 5th Cleaners Pb Regrinds
250 gram D-1 Laboratory .Rod Mill
900 :
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Test Nc. 72 = Ccntinued

Moetallurcicsl Zesults

. Weight Assays, % % Distribution
Products. . : -
% Pb Zn Ag® Pb Za Ag
1, Pb Cleaner Concentrate 6.09 60.3 10.3 21.0 56.7 6.4 34.0
2. Pb 5th Clearser Tailing 0.86 31,5 19.5 13.8 4.2 1.7 3.2
3, Pb 4th Cleaner Tailing 3.38 26.0 20.2 12.3 13.6 6.9 11.1
4, Pb 3rd Clearer Tailing 3.85 11.5 20.2 7.17 6.8 7.9 7.3
5. Pb 2nd Clear=r Tailing 8.83 4.32 | 16.6 4,72 5.9 14.9 11.1
6. Pb 1st Cleaner Tailing 15,32 1.60 | 11.7 3.52 3.8 18.2 14.3
7. Pb Rougher Talling 61.67 0.%94 7.02 1.16 9.0 44,0 19.C
Head (calculated) ' 100.00 6.47 9.84 3.76 |} 100.0 | 100.0 iC0.0
# ounces per ton
Calcuiated Grades and Recoveries
Products 1 plus 2 - 6.95 56.7 11.4 20.1 60.9 8.1 37.2
Products 1 to 3 - 10.33 46,7 14.3 17.6 74.5 15.0 48.3
. Products 1 to 4 14.18 37.1 15.9 14.7 81.3 22.9 55.6
Products 1 to 5 23.01 24.5 16.2 10.9 87.2 37.8 66.7
Products 1 to 6 38.33 15.4 14.4 7.95 91.0 56.0 81.0
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Continued

60 Minutg;?rimarv Grind_

% Passing

Mesh Size % Retained
(Tyler) Individual Cumulative Cumulative
+ 150 0.1 0.1 99.9
200 1.0 1.1 98.9
270 2.1 3.2 96.8
400 7.2 10.4 - 89.6
- 400" 85.6 100.0 -
Total 100.0 - -
Final Reqrind Mill Discharge
Particle Size % Retained % Passing
(Microns) Individual Cumulative Cumulative
+31.1 0.9 0.9 99.1
T 24.1. 0.8 1.7 98.3
16.8 2.5 4.2 95.8
11.6 8.4 12.6 87.4
- 8.9 11.9 24.5 75.5
- 8.9 75.5 100.0 -
Total 100.0 - -

Specific Cravity = 4,77
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Test No,. 82

Purpose;.

- 22 -

To conduct a comparative test to study the effects of rod mill -
and of ball mill regrinding. ' ‘
Procedure: Grind and float a lead rougher concentrate. ?ilter concentrate .
and split cake in two equal halves. Rod mill regrind one half,
and ball mill regrind the other half and clean each product twice
under the same conditions,
Feed: 2000 grams minus 10 mesh ore sample C.
Grind: © 60 minutes at 65 percent sélids in the laboratory ball mill. .
' Conditions: ' o | - -
Reagents Added, pounds per ton Time; minutes q :
stage - - . L . -. p K
Na, CO;| ZnSO, | NaCN | R-242|R=-404 ||Grind|Cond.|Froth
Primary Grind | 5.0 |1.0 |0.30]0.08 | - - || 60 - - -
" Pb Rougher - - - - 0.02 || -~ 1 3 9.4
2 o - 0.01 ;0.01 .- 1 3 -
- - - 10,01 |0.01 - 1 3 -
_ - - - 0.01 i0.01 - 1 3 -
Filter roughef concentrate, split cake into halves. ;
. . . t
A. Rod Mill Regrind|] 1.0 |0.5 [0.20{0.03 ; - 30 - - - \
Pb 1lst Cleaner - - - - 40.02 - 1 3 3.6 f
- - - 0.01 |0.01 - 1 5 - ’
Pb 2nd Cleaner - 0.30 {0.20 |0.10 | O~ - - 2 3 ‘9.7
: - - - - 0.005| = - 1 3 -
B. Ball Mill \ .
i Regrind. 1.0 {0.5 (0.20}0.03 | =~ 23 - - -
______~Pb 1lst' Cleaner - - - - 0.02 - 1 3 9.5
I . - - - 0.01 {0.01 - 1 5 -
* Pb 2nd Cleaner - 0.20 {0.10| =~ - , - 2 3 9.7
: : - - - 0.005) =~ - 1 3 - g
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Test No. 82 « Continued’

Metallurgical Results - Test A

- 23 -

- Weight

Assays, % % Distribution
Products - - — ‘
‘ % Pb Zn Pb - Zn
1. Pb Cleansr Concentrate 13.30 35.7 15.4 71.8 . 20.4
2. Pb 2nd Cleaner Tailling 4,55 9.09 17.6 6.3 8.0
3. Pb lst Cleaner Tailing 16.55 3.91 13.8 9.8 22.7
4, Pb Rougher Tailing 63.60 1.23 7.48 - 12.1 48.9
Head (calculated) 100.00 . 6.62 10.0 100.0 1100.0
Calculated Grades and.Recoveries
Products 1 plus 2 17.85' 28.9 16.0 781 28.4
Products 1 to 3 34.40 16.9 14.9 87.9 51.1
Metallurgical Results - Test B
1, Pb Cleaner Concentrate 17.34 27.4 | 16.1 69.0 | 27.1
2. Pb 2nd Cleaner Tailing 3.73 10.0 16.5 5.4 6.0
3. Pb 1st Cleaner Tailing 13.50 7.04 14.7 13.9 19.4
4. Pb Rougher Tailing 65.33 1.23 7.48 1.7 47.5
Head (calculated) 100.00 6.89 10ﬂ3 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 21.07 24.3 16.2 74.4 | 33.1
Products 1 to 3 34.67 17.5 15.6 88.3 52.5
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Test No. 82

Purpose:

- 22 =

To conduct a comparative test to study the effects of rod miil
and of ball mill regrinding, '

Procedure: Grind and float a lead rougher concentrate. Filter éoncentrate
and split cake in two equal halves. Rod mill regrind one half, .
and ball mill regrind the other half and clean each product twice
under the same conditions, : o .

Feed: 2000 grams minus 10 mesh ore sample C.

Grind: " 60 minutes at 65 percent sclids in the laboratory ball mill,

~ Conditions: . : : | - o
Reagents Added, pounds per ton Time; minutes
Stage : : s pH
Nap CO;| ZnS0, | NaClN | R=242 |R=-404 Grind|Cond.|Froth
Primary Grind 5.0 {1.0 {0.30]0.08 |~ . |l s0 - - -
Pb Rougher - - - - 0.02 - 1 3 9.4
- = = 0.01 [0.01 - 1 3 v
- - - 0.01 }0.0L - 1 3 -
- - - 0.01 (0.01 - 1 3 -

Filter roughef concentrate, split cake into halves.

A. Rod Mill Regrindl| 1.0 [0.5 |0.20{0.03 | - 30 - - -

Pb 1st Cleaner - - - - 10.02 - 1 3 9.6 '

- - - 0.01 j0.01 - 1 5 -
Pk 2nd Cleaner 0.30 }0.20 |0,10 | O~ - - 2 3 9.7
: - - - 0.005{ = - 1 3 -
B. Ball Mill .
Regrind 1.0 |0.5 (0.20({0.,03 ] =~ 23 - - -
Pbh 1lst Cleaner - - - - 0.02 ~ 1 3 9.5
~ - - - 0.01 {0.01 - 1l 5 - §
© Pb 2nd Cieaner - 0.20 |0.10| =~ - , - 2 3 9.7 .
: - - - 0,005} = - 1 3 -
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Test No. 82 = Continued’

- 23 -

Metallurgical Results - Test A

- Weight

Assays, %

% Distribution

Products g
% Pb zn Pb Zn

1, Pb Cleaner Concentrate 13.30 35.7 15.4 71.8 . 20.4
2. Pb 2nd Cleaner Tailing 4,55 9.09 17.6 . 6.3 8.0
3. Pb 1st Cleaner Tailing 16,55 3.91 13,8 9.8 L 22.7
4. Pb Rougher Tailing 63.60 1.23 7.48 - 12.1 48.9
Head (calculated) 100.00 . 6.62 10.0 100.0 100.0
Calculated Grades _and.Recoveries

Products 1 plus 2 17.85' 28,9 16.0 78.1 28.4
Products 1 to 3 34,40 16.9 14.9 87.9 51.1

. X [ . .

Metallurgical Besults - Test B

1, Pb Cleaner Concentrate 17.34 27.4 | 16.1 69.0 | 27.1
2. Pb 2nd Cleaner Tailing 3.73 10.0 16.5 5.4 6.0
3. Pb lst Cleaner Tailing 13.50 7.04 14,7 13.9 19.4
4. Pb Rougher Tailing 65.33 1.23 7.48 11.7 47,5
Head (calculated) 100.00 6.89 10,3 100.0 100.0
Calculated Grades and Recoveries

Products 1 plus 2 21.07 24.3 16.2 74.4 33.1
Products 1 to 3 34.67 17.5 15.6 .88.3 52.5
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Test No, 82 = Continued
Size Analvses
Composite A
Particle Size % Retained % Passing
(Microns) Individual Cumulative - ' Cumulative
+ 31,1 0.8 99.2
24.1 0.9 1 98,3
16.8 2.8 4 95,5
11.6 10.8 15.3 84,7
8.9 13.4 28,7 : , 71.3
- 8.9 - 71.3 100.0 -
Total e 100.0 - -
Specific Gravity = 4.82
Composite B
+ 31.1 1.2 1.2 88.8
24.1 2.8 4.0 ©6.0
16.8 11,0 15.0 85.0
11.6 " 15.6 30.6 69.4
8.9 11.3 41 .9 58.1
- 8.9 58,1 100.0 -
Total 100.0 - -

- Specific Gravity = 4.81
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 Test No.»83
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To conduct a comparative test to study the effect of

Purpose:
: eliminating the 2ZnS0, , and the NalN vhen xegrinding in the
ball mill.
Procedure: Grind and float a rougher concentrate. Filter concentrate and
' : split cake into two halves. Ball mill regrind one half without
2nSO, . Condition following regrind with the ZnSO, and clean
twice. Repeat procedure on other half, but eliminate the NaCn
in the regrind,- ‘ ‘
Feed: 2000 grams minus 10 mesh ore sample C,.
Grind: 60 miﬁutes at 65 perceht solids in the laboratory ball mill.
Conditions:
: Reagents Added, pounds per,ton' Time, minutes
Stage ) . T ‘ : ; T pH
{|Nay €05 | ZnS0O, | NaCN | R-242 {R~404 {MIBC Grind{Cond.| Froth
Primary Grind 5.0 1.0 |0.30 | 0.08|0~ - 60 - -
Ph Rougher - - - - 10.02 10.008 - 1 3 8.5
~ ~ - 0.01]0.0L | =~ - 1 3 -
- - - ,0.0110.01 | - = 1 3 -
- - - 0.01{0.01 0.004 - 1 3 -
Filter rougher concentrate, split into two halves,
A. Rod Mill Regrind || 1.0 - 0.20 | 0.03] ~ - 23 - - -
Pb 1lst Cleaner - 0.50} -~ - - - - 5 - 2.6
: - - - - (0.02 |0.008 - 1 3 -
- - ~ | 0.01|0.01 | - - 1 5 -
Pb 2nd Cleaner 0.2 [0.20}]0.10 - - 0.004 - 2 3 9.5
: : - - - .005} = - - 1 3 -
B. Ball Mill Regrindl{ 1.0 {0.50| = 0.03] =~ - 23 - - -
Pb 1st Cleaner 0.4 - 0.20 - - - - 5 - 9.5
: : - - - .= |0.,02 0,008 - 1 3 -
- - - 0.01{0.01 { - - 1 5 -
'Pb 2nd Cleaner 0.2 |0.20]0.10] .~ - 0.004 - 2 3 9.6
- - - 005 =~ - - 1 3 -
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Test No. 83 = Continued

Metallurgical Results - Test A

- 26 -

Assays, %

Weight % Distribution-
Products ' ‘
% Pb Zn Pb Zn
1. Pb Cleaner Concentrate 17.65 27.5 15.8 73.4 26.2
2. Pb 2nd Cleaner Tailing 5.19 11.1 27.0 8.7 13,1
3. Pb 1st Cleaner Tailing 14.14 4.11 13.7 8.8 18.2
4. Rougher Tailing 63.02 0.95 7.19 9.1 42,5
Head (calculated) 100,00 6.61 10.7 100.0 100.0
Calculated Grades énd Recoveries
Products 1 plus 2 22.84 23.8 -18.3 82.1 39.3
Products 1 to 3 36.98 16.3 16.6 90.9 57.5'
Metallurgical Results - Test B
1. Pb Cleaner Concentrate 18.55 25.9 16.2 72.5 29.6
<. Pb 2nd Cleaner Tailing 4,77 10.6 - 17.4 7.6 - 8.2
" 3. Pb 1st Cleaner Tailing 13.65 '5.31 13.2 10,9 17.7
4. Rougher Tailing 63.02 0.95 7.19 9.0 44.5
Head (calculated) 106.00 6.63 10.2 100.,0 100.0
Calculatéd Grades and Recoveries
Products 1 plus 2 23.32 22.8 16.45 80.1 37.8
Products 1 to 3 36.98 16,3 1.0 55.5
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Test No. 84

- 27 -

Purpose: . To repeat test No. 83, but 1nve»t1gate regrlndlng 1n the rod mill
in place of regrlndlng in the ball mill.
Procedure: As for test No. 83, but with the regrind in the rod mill.
Feed: ~ 2000 grams minus 10 mesh ore sample C.
Grind: 60 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton Time, minutes
Stage : - . ' ’ pH
Na, CO; | ZnSO, | NaCN |R=242 |[R-404|MIBC | Grind|Cond. |Froth
Primary Grind 5.0. {1.0 |0.30 |0.,08 | - - 60 - - -
Pb Rougher - - - - 0.02 |0.008 - 1 3 9.5
- - - 0.01 10,01 | - - 1 3 -
- - - 0.0L j0.01 | - - 1 3 -
- - - 0.01 10.01 {0.004 - 1 3 -
Filter roughef concentrate, split into two halves
A. Rod Mill ,
Regrind 1.0 - 0.20 j0.03 | - - 30 - - -
Pb 1lst Cleaner. - 0.50 | - - - - - .5 - 9.5
, - - ‘- 0.01 j0.0L | -~ - 1 5 -
Pb 2nd Cleaner - 0.2 (0.20 |0.10{ =~ - 0.009 - 2 3 9.5
o - - - 0.005{ ~ - - 1l 3 -
B. Ball Mill , : : o ;
' Regrind 1.0 [0.50 - 0.03 - - " 30 C e - -
Pb 1st Cleaner -0.4 - 0.20 | = |~ - - 5 - 2.6
: - - - "= 10.20 ]10.008 - 1 3 -
- - - 0.01 {0.01 | - - 1 5 -
Pb 2nd Cleaner 6.2 |0.20 |0.10] =~ - 0.004 - 2 3 9.5
- - - 10.005{ =~ - - i 3. -




Test No., 84 = Continued”

Metallurgical Results - Test A

_-‘28 -

Weight

% Distribution

Assays, %
Products ~
% Pb Zn Pb Zn
1. Pb Cleaner Concentrate 13.64 .36.4 15.8 74.3 21.4
2. Pb 2nd Cleaner Tailing 7.00 10.7 17.9 11.2 i2.4 .
3. Pb 1st Cleaner Tailing 18.97 2.51 13.0 7.1 24.4
4, Rougher Tailing 60.39 0.82 6.99 7.4 41.8
Head (calculated) 100.00 6.69 10.1 100.0 .~ { 100.0
Calculated Grades and Recoveries
“Products 1 plus 2 20.64 27.7 16.5 85.5 B
Products 1 to' 3 39.61 15.6 14.8 2.6 58.2
Métallurqical Results « Test B
1. Pb Cleaner Concentrate 14.55 31.9 15.5 73.1 22.9
2. Pb 2nd Cleaner Tailing ' 6.19 7.38 15.3 7.2 8.6
3. Pb 1lst Cleaner Tailing 18.86 4.00 - lz.9 11.9 24.7
4. Rougher Tailing 60.40 0.82 6.99 7.8 42,8
" Head (calculated) 100.00 6.35 9.86 100.0 100.0
Calculated Grades and Recoveries
Products 1 plus 2 20,74 . 24.6 15.4 80.3 32.5
Products 1 to 3 39.60 14.8 14.2 92.2 57.2




Test No. 85

 Purposes

- 29 -

A comparative test to study the effect of sodiumisulphite with

and without NaCN when regrinding in the ball mill.
Procedure: As for test No. 83, but in test A use Na,S0; in regrind.
Condition with NaCN and clean twice. In test B use Na,SO; and
NaCN in regrind and clean twice.
Feed: 2000 grams minus 10 mesh ore sample C.
Grind: 60 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Stage Reagepts Aéded, poundg per ton Time, m1nute§ oH
Na, CO5| ZnS0O, |Na, SO; | NaCN | R~242|R~404| MIBC {|Grind|Cond,|Froth
Primary Grind 5.0 | 1.0 - {0.30 |0.08 | - - 60 | - | = -
Pb Rougher - - - - - 0.02 |0.008 - 1 3 9.5
: - - - - 0.01 j0.01 | =~ - 1 3 -
- - - - 0.01 |]0.0L | =~ - 1 3 -
- - - - 0.01 10,01 |0.004 ~ 1 3 -
Filter rougher concentrate, split cake into two halves,
A. Ball Mill |
Regrind 1.0 - 1.0 - 0.03 | - - 23 - - -
Pb 1st Cleaner - - - 0.20 | =~ - - - 5 - S.7,
- - - - - 0.02 [0.008| =~ 1 3 -~ 1
- - - ~ 0.0t jo.01 | - - 1 5 -
Pb 2nd Cleaner 0.2 - 0.20 |0.10 } = - 0.004 - 2 3 -
- - - - 0.005| = - - 1 3 -
B, Ball Mill
Regrind 1.0 - 1.0 (0.20 |0.03 | = - 23 - - .-
Pb 1lst-Cleaner - - - - - 0.02 }0.008 - i 3 9.7
- - - - 0.01 |0.01 | = - 1 5 - f
Pb 2nd Cleaner . - - - - - - 0.004 - 2 3 -
- - - - 0.005; - - - 1 3 - %
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Test No, 85 - Continued

Metallurgical Rasults -~ Test A

Weight Assays, % % Distribution
Products : : . '
' % Pb Zn. Pb Zn

l. Pb Cleaner Concentrate , 13.19 29.1 - | 16.5 58.0 - 2l.2
2. Pb 2nd Cleaner Tailing 7.02 15.6 18.2 16.5 12.4
3. Pb 1st Cleaner Tailing 17.14 6.49 13.7 16.8 - 22.9
4. Pb Rougher Tailing 62,65 0.92 7.13 8.7 43.5
Head (caiculated) o 100.00 6.62 10.3 100.0 100.0

Calculated Grades and Recoveries

Products 1 plus 2 20.21 24.4 17.1 74.5 33,6

Products 1 +o 3 37.35 16.2 ~15.5 91.3 56.5

Metallurgical Results - Test B

1. Pb Cleaner Concentrate 14.20 29.1 15,9 61.2 22.0
2. Pb 2nd Clearer Tailing " 5,73 15.3 17.8 13.0 9.9
3. Pb 1st Cleaner Tailing 17.42 §|  6.70 14.5 17.3 24.6
4. Pb Rougher Tailing . 62.65 0.92 . 7.13 8.5 43.5
Head (calgulated) ' 100.00 6.75 10.3 100.0 100.0
Calculated Grades and Recoveries

Products 1 plus 2 : 19.93 26.0 16,4 74.2 . 31.9

Products 1 to 3 37.35 17.0 15.5 91.5 56.5
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Test No. 86
e aann . i
Purpose:.' To repeat test No. 85, but investigate regrinding in the rod mi1l
in place of regrinding in the ball mill, :
Procedures As for test No, 85, but with the regrind in the rod mill,
Feed: 2000 grams minus 10 mesh ore sample C,
Grind: 60 minutes at 65 percent solids in the laboratory bail mill,
Conditicns: |
Reagents Added, pounds Per ton Time, minutes
A : pH

Stage , — , ‘

) Na, CO, ZnSO, | Na, S0; | NaCN | R=242 R-404 MIBC | Grind|Cond, Froth
Primary Grind 5.0 {1.0 | - 0.30 {0.08 | - - 60 - - -
Pb Rougher - - - - - 0.02 [0.008 - 1 3 {l9.5

- - ~ - 0.01 jo0.01 | - - 1 3 -
- - - - 0.01° /0,01 | - - 1 3 -
- - - - 0.01 f0.01 |0.004 - 1 3 -
- Filter rougher concentrate; split cake inte two halves, .
A. Rod Mill :
Regrind . 1.0 | = 1.0 - 0.03 | - - 30 - - -
Pb lst Cleaner - - - 0.20 | =~ - ~- - - - -
- - - - - 0.02 0.004 - 1 3 2.8
- | = - - 0.01 jo0.01 | - - 1 5 -
Fb 2nd Cleaner 0.2 - 0.20 |o0.10| « - 0.004 - 2 3 9.7
- - -~ - 0.005| = - - 1 3 -
B. Rod Mil1
Regrind 1.0 - 1.0 0.20 | 0.03 | - - 30 - - -
Pb 1st Cleaner - - - - - 0.02 {0.004 - 1 3 9.5
- - - -  10.01 {0.01 | = - 1 5- -~
Pb 2nd Cleaner 0.20] « 0.20 Jo0.10§ - - 0.004 - 2 3 9.7
' - - - - 0.005} - - - 1 3 -




ShetaLva bt

&
Wit le

Balasd

oo
1
e
L]

vl

el

Sk

Keliihe

R TS

pRtabiy]

il

Rrrean

. Test No. 86 = Continued

. Metallurgical Results - Test A

C - 32 -

oo,

Weight Assays, % % Distribution
Products : v e
% Pb Zn Pb Zn

1. Pb Cleaner Concentrate 12,79 35.9 15.8 68.2 20.7
2. Pb 2nd Cleaner Tailing 6.32 i2.1 17.8 11.4 11.5
3. Pb 1st Cleaner Tailing 19.17 4,14 12.9 11.8 - 25.3
4. Pb Rougher Tailing 61.71 0.95 6.75 8.6 42.5
Head (calculated) 100.00 6.74 9.78 || 100.0 100.0
Calculafed.Grades and Recoveries
Products 1 plus 2 19.11 28.0 16.5 79.6 | 32.2
Products 1 to 3 38.29 16.1 14,7 91.4 57.5
Metallurgical Results =- Test B
1. Pb Cleaner Concentrate 11.38 38.1 15.7 68.3 18.7
2. Pb 2nd Cleaner Tailing 7.07 10.8 16.7 12.0 12.3
3. Pb 1st Cleaner Tailing 19.84 3.35 12.3 10.5 25.5
4. Pb Rougher Tailing 61,71 0.95 6.75 9.2 43.5
Head (calculated) 100.00 6.35 9.57 100.0 100.0
Calculated Grades and Recnveries
Products 1 plus 2 18.45 27.6 16.1 80.3 31.0
Products 1 to 3 _38.29 15,1 14,1 90.8 56.5
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Test No. 87

- 33 -

To repeat the conditions

of test No. 79, and attempt to improve

Purpose:
3 lead recovery. :
A :
Procedure: As for test No, 79.
g Feed: . 2000 grams minus 10 mesh ore sample C,
N Grind: ' 60 minutes at 65 percent solids in the laboratory ball mill,
k Conditions: - '
o
: .
& — Reagents Added, pounds per ton Time, minutes
.Stage ' ~— T : pH.
% Na, CO;{ ZnSO,| NaCN | R-242|R-404|MIBC || Grind Cond.| Froth
Primary Grind 5.0 11.0 |0.30|0.10 | = - |l 60 - - -
& Pb Rougher - - - - 0.02 |0.004 - 1 3 2.5
i - - - 0.02 j0.01 | -~ - 1 3 -
- - - 0.01°}10.01 | - - 1 3 -
s ‘ : - - - C.01 j0.01 }0.004 - 1§ 4 -
3 Pb 1st Regrind A 2.0 11.0 |0.30]0.05 | - ‘60 - - -
- Pb 1st Cleaner ~ - - - j0.01 | - - 1 4 2.8
- - - 0.01 [0.01 {6.004 - 1 6 -
E Pb.2nd Regrind 1.0 {1.0 |0.20[0.03 ]| - - 30 - - -
k| Pb 2nd Cleaner. - - - - 0.01 | - - 1 4 9.7
- - - 0.01 {0.01 [0.004 - 1 4 -
a5 Pb 3rd Cleaner 0.2 |0.20{0.,10] - - - - 2 3 9.6
3 : - - - (0,01 | - - - | 1 3 -
i Pb 4th Cleaner 0.2 -10.10 |0.10 | - - - - 2 3 3.6
. ~ - - - 0.005f - - - 1 2 -
E Pb 5th Cleaner 0.2 }o0.0510.05| - |- | -1 2] a 9.7
% Stage Pb Rougher 1st to 4th Cleaners
= Equipment 1000 gram D-1 500 gram D-1
Speed: r.p.m. 1500 1200
7 % Solids 33
€
Stage 5th Cleaner Pb Regrind _
@ Equipment 250 gram D=-1 Laboratory rod mill
2 iy :
3 Spaeedt r.p.m. - 900
3
3
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o investigate the effect of grinding in the pebble mill.

s for test No. 87, but replace ball and rod mllllng with
‘,,éitﬂe mlllan.

2000 grams minus 20 mesh ore sample C,

45 minutes at 65 percent solids in the 12 inch by 15 inch -
4bbe ceramic pebble mill.

- .Reagents Added, pounds per ton Time, minutes oH
Na, CO;| ZnSO, | NaCN | R-242|R-404] MIBC || Grind|Cond.|Froth

o 5.0 }1.0 }0.30!0.10 | - - 45 - “ -

S - -] - - 0.02 |0.004| - 1 3 2.5

. - - - |o.02 {o.01 | - - 1 3 -

R - - - jo.01 {0.01 | - - 1 3 -

. , - - - |o.01 |o.01 | - - 1 4 <
o 1.5 |1.0 {0.30]0.05 | - - 45 - - -

- - - - jo.or | - - 1 4 9.4

- - - |o,01 |0.01 | - - 1 6 -

S e 1.0 1.0 [0.20{0.03 | - - 20 - - -
ot L - - - - Jo.o1]. - - 1 4 9.4
T I - - - 0.01 |0.01} - - 1 4 -

- e 0.20 |0.20 |0.10| - - - - 2 3 9.5
- FEE - - - |o.01{ - - - - 3 -
P 0.20 |0.10 |0.10]| = - - - 24 3 |l 9.6

e s - - - 0.005| - - - - 2 -
L et 0.20 o..Qs | 0.03 2 4“ 9.7

i et e
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Test No. 88 - Continued

'Metallurqical Results

. Weight Assays, % % Distribution
Products —
% Pb Zn Pb Zn
1. Pb Cleaner Concentrate 7.00 49 .4 - 12.6 52.5 8.9
2. Pb 5th Cleaner Tailing 1.28 30.9 - 18.1 6.0 2.3
3. Pb 4th Cleaner Tailing 1.83 23.8 18,7 6.6 3.4
4. Pb 3rd Cleaner Tailing 3.42 15.9 19.0 8.2 6.5
5. Pb 2nd Cleaner Tailing 6.20 9.56 17.6 9.0 11.0
6. Pb 1st Cleaner Tailing 16.87 3.80 14.1 9.7 24.0
7. Pb Rougher Tailing 63.40 0.83 6.87 8.0 43,9
Head (calculated)‘ 100.00 6.59 9.93 100.0 100.0
. Lalgoulated Grades and Recoveries -
Products 1 plus 2 8.28 45.5 13.5 58.5 11.2
Products 1 to 3 1c.11 42,4 14.4 65.1 14,6
Products 1 to-4 13.53 -35.7 15,6 73.3 cl.1l
Products 1 to 5 19.73 27.5 16.2 82.3 32.1
. Products 1 to € 36.60 L~ 16.6 15.2 92.0 56.1
Screen Analysis - Pb Rougher Tailing
Mesh Size % Retained % Passing
(Tyler) Individual Cunulative Cumulative
+ 200 0.2 0.2 99.8
270 0.6 0.8 99.2
400 2.8 3.6 96.4
- 400 6.4 100.0 -
Total 10C.0 - -
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Test No.-88 - Continued

fawindy

Size Analysis = Cbmposite

fodeatndd

Particle Size _ * % Retained % -Passing
(Microns) . Individual Cumulative Cumulative

5 o+ 16.3 1.0 1.0 99.0

3 11,2 5.6 6.6 93.4

| 8.7 8.6 15.2 4.8
- 8.7 84,8 100.0 -

e

Specific Gravity = 4,99
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Test No, 89
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To repeat test No. 88, but attempt to increase lead recovery

'Purpose:
in cleaner flotatiocn.
Procedures: As for test No, 88, with following modlrlcatlons.
’ 1) eliminate 2nd leed regrind
2) reduce lst regrind from 45 to 23 minutes
3) reduce NaCN addition in lead cleaners by 50 % -
4) replace R-404 with Z-11, i
Feed: 2000 grams minus 20 mesh ore sample C.
-Grind: 45 minutes at 65 percent solids in the 12 inch by 15 inch ceramic
pebble mill, :
Conditions:
Reagents Added, pounds per ton ‘Time, minutes
Stage . ~ pH
Na&, CO; 1 2nS0, | NaCN | R-242|R-404| Z-11 || Grind Cond.| Froth
Primary Grind - 5.0 1,0 0.30 | 0.10 - - 45 - - -~
Pb Rougher - - - - 0.02 | ~ - 1l 3 2.5
- - - 0.02 [0.01 | - - 1 3 -
- | - - 0.01 jo.01 | - - 1 3 -
. - - - 0.01 (0,01 | - - 1 4 -
Regrind 1.5 (1.0 }0.i5]0.035] - - 22 - - 9.2
Fb 1st Cleaner 0.3 - - - - 0.01 - 1 4 2.4
» - - - 0.01 | - 0.01 - 1 6 -
Pb 2nd Cleaner '0.30 0.20 |0.10 | - - - - 2 3 9.5
. - - - 0.01 | - 0.005 - 1 -3 -
Pb 3rd Cleaner 0.20 10.10 }0.075} - - - - 2 3 9.5
- - - 0.01 | - - - 1 3 -
Pb 4th Cleaner 0.20 {0.10 j0.05 | - - - - 2 3 9.6
, . - - - 0.003} = - - 1 2 -
Pb 5th Cleaner 0.10 }0.05 {0.03 | - - - - 1 4 2.5
Stage Pb Rougher ' Pb Cleaner -Regrind:
Equipment 1000 gram D-1 500 gram D-1 , 12 inch by 15 inch
gpeed; r.p,m, 1400 1156 ceramic pebble mill
% Solids 33 -
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' ‘ Weight Assays, % % Distribution
wasducts
% Pb Zn Pb Zn
- ""’*‘M ’ ’ )
+z =caner Concentrate 11.08 38.0 14.2 63.7 15.8
" 4= =wn Cleaner Tailing 1.44 25.7 17.6 5.6 2.5
.- w=h Cleaner Tailing 1.98 19.0 18.5 5.7 3.7
;r; 4#d Cleaner Tailing 2.46 13.0 18.3 4.8 2.5
Lo Zad Cleaner Tailing 6.25 7.13 16.2 6.7 10.2
= 4t Cleaner Tailing 15.67 2.67 12.8 6.4 20.1
.- .zwugher Tailing 61.12 0.76 7.04 7.1 43,2
ez “ezlculated) 100.00 6.61 9.%6 || 100.0 100.0
oo aosed brades and Recoverie
2 12.52 36.6 14.6 69.3 18,3 |
14,50 34,2 15,1 75.0 22.0 i
16.96 31.1 15.6 79.8 26.5
23,21 24,7 15.8 86.5 36.7
38.88 15.8 14.6 92.9 56.8
s emilysis - Composite
B atmaal ’
e Size % Retained : % Passing
- . 52 6NS) Individual Cumulative Cumulative
s 0.4 99.6
eiud 1.3 98.7
ey 7.3 92.7
o 20.0 80.0
: o 31.2 68.8
z 100.0 -

P2 Gravity = 4,75

S A T T o S Y S P+ corim e h e~ <
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To repeat test No. 89, but investigate the effect of a coarser

Purpose:
g primary pebble mill grind.
g .
Procedure: As for test No. 89, but reduce prlmary grind time to 30 minutes
% from 45 minutes. : . g
' Feed: 2000 grams minus 20 mesh ore sample C,
0 ' .
= Grind: 30 minutes at 65 percent solids in the 12 inch by 15 inch ceramic
= v . pebble mill,
% Conditions:“
i; Stage ‘Reagenus Added, pounds per ton ) Time, minutes ot
Na, CO4 ZnSO, |NaCN | R-242|R~-404| Z-11 Grind|Cond.| Froth
Primary Grind. ‘5.0 |1.0 |0.30 |'0.07 | - - 30 - - -
Pb Rougher - - ~ - 0.01 | ~ - 1 3 2.5
5 - - - 0.02 001 | - - 1 3 -
e - - - 0.01 j0.01 | - - i 3 -
= - - - 0.01 j0.01 | - - 1 3 -
S Regrind o 1.8 /1.0 {0.15]0.03 | = - 22 - - -
5 Pb 1st Cleaner - - - ~ ~ 0.03 - 1 4 9.4
= o - - - - 0.01 |0.01 - | 1 6 -
Pb Znd Cleaner 6.30 |0.20 [0.10 | =~ - - - 2 3 9.6
E : - - - 0.01 | = 0.005 - 1 3 -
-3 Pb 3rd Cleaner 0.30(0.10 j0.07 | - - - - 2 3 9.5
- - - |- 0.01 § ~ - - ! 3 -
- Pb 4th Cleaner 0.20 |0.10 j0,05 | =~ - - - 2 3 9.6
_é - - - |o.005| - - - 1 2 -
- Pb 5th Cleaner 0.10 {0.05 10,03 | - - - - 2 4 2.6
Stage Regrind -
Equipment 12 inch by 15 inch ceramic pebble mill

e e e e - e T I S N T
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23 Test No. 90 = Continued
4 '
" Metallurgical Results
3
- Weight Assays, % % Distribution
3 Products - -
a % Pb Zn Pb Zn
1. Pb Cleaner Concentrate 11.71 33.4 15.3 59.8 118.1
3 2. Pb 5th Cleaner Tailing 2.45 23.4 18.1 8.8 4.5
3. Pb 4th Cleaner Tailing 1.96 19.0 19,2 . 5.7 3.8
3 4. Pb 3rd Cleaner Tailing ’ 3.28 12.3 8.1 - 6.2 6.0
3 5. Pb 2nd Cleaner Tailing 5.76 6.22 15.8 5.5 9.2
6. Pb lst Cleaner Tailing . 12.67 2.70 12.4 5.2 15.8
3 7. Pb Rougher Tailing : 62.17 0.94 6.81 8.8 42.6 -
b Head (calculated) 1100.00 6.55 9.92 || 100.0 100.0
Calculated Grades and Recoveries
Lo < > n > e Pt - = - ] ' .‘. 3
Products 1 plus 2 14,16 31.7 -15.8 68.6 22.6
Products 1 to 3 . 16.12 30.1 16.2 74.3 26.4
Products 1 to 4 19.40 27.1 “16.5 - 80.5 32.4
Products 1 to 5 25.16 22.3 16.4 86.0 41 .6
- Preducts 1 to 6 i 37.83 15.8 I 15.0 91.2 57.4
= i L 1 e .
3
i
Size Analvsis - Composite
2} .
i3 — : .
Particle Size % Retained % Passing
{(Microns) Individual . Cumulative Cumulative
+ 31,1 2.5 2.5 97.5
- 24.1 2.9 5.4 94.6
g 16.8 10.5 15.9 84.1
) 11.6 15.5 31.4 68.6
3 8.9 11.2 42.6 57.4
f - 8.9 57.4 100.0 -
Total . 100.0° - - | -
o , A

1
1

Specific Gravity = 4.74
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To repeat test No. 87, but include a ZnSO, conditioning stage

Purpose:
following regrinds, in place of ZnSQ, additien to regrinds.
Procedure: ‘As for test No. 87, but omit ZnSC, additions to regrinds and
include a ZnSC% condltlonlng stage following both regrlﬂds
Feed: 2000 grams minus 10 mesh ore sample PPC,
G:iﬁd: 60 minutes at 65 percant solids in the laboratory ball mlll
Conditions: ’
Stége | Reagents Added, pouﬁds peg ton Tlme,kmlputeé oH
” Na, CO;| ZnSO,| NaCN | R-242| R-404 | MIBC || Grind| Cond,|Froth
_ Primary Grind 5.0 1.0 |0.30}0.10| - - 60 - - -
- - - - 0.02 | 0.004 - 1 3 9.4
- - - 0.02 {0.01 - - 1 3 -
- - - 0.01 ;0.01 - - 1 3 -
- - - 0.01 |0.01 | 0.004 - 1 4 -
Pb 1lst Regrind. 2.0 - '0.30 | 0.05 | = - 60 - - -
Condition - 1.0 - - - - - 5 - 110,12
Pb lst Cleaner - - - - 0.01 - - 1 4 9.6
: - - - 0.01 [0.01 | 0.004 - 1 6 -
Pb 2nd Regrind 1.0 - 0.20 0.03 - - 30 - - -
Condition - ]1.0 - - - .} - - 5 - 9.9
Pb 2nd Cleaner - - - - 0.01 | 0.004 - 1 4 2.5
- - - 0.01 |0.01 - - 1 4 -
Pb 3rd Cleaner 0.2 {0.,204}0.,10 | - - - - 2 3 9.6
- - - 0.01 | - - - 1 3 -
Pb 4th Cleaner 0.2 |0,10}0.10} - - - - 2 3 9.6
- - - 0.005} - - - 1 2 -
Pb 5th Cleaner 0.2 {0.05}0.05; - - - - 2 4 9.5
- R }
Stage 'Pb Rougher Pb lst to 4th CI. Pb 5th Cleaner
Flotation Cell 1000 gram D-1 500 gram D-1 250 gram D-1
Speed: r.p.m. 1500 1150 900
% Solids - 33
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Test No, 92 = Continuéd
Metallurgical Results

. Weight Assays, % % Distribution

Products
% Pb Zn Pb Zn

1. Pb Cleaner Concentrate 10.34 49,1 13.0 76.1 13.9
_2. Pb 5th Cleaner Tailing 2.28 15.5 21.6 5.3 5.1
3. Pb 4th Cleaner Tailing 2.63 8.48 20.8 3.3 5.6
4, Pb 3rd Cleaner Tailing 4.29 4.45 17.6° 2.9 7.8
5., Pb 2nd Cleaner Tailing 8.68 2.04 13.7 2.7 12.3
6. Pb 1lst Cleaner Tailing -12.93 1.04 10.9 2.0 14.5
7« Pb Rougher Tailing 58.85 0.87 6.74 7.7 40.8
Head (calculated) IOO.OOF 6.67 9.70 100.0 100.0
Calgulated Grades and Recoyeries
Products 1 plus 2 12.62 43.0 14.55 81.4 19.0
Products 1 to 3 15.35 "36.8 15.53 84,7 24.6
Products 1 to 4 19,54 29.9 16.06 87.6 32.4
Products 1 to -5 28.22 21.3 15,34 90.3 44,7
Products 1 to 6 41.15 15.0 13.90 92.3 59.2
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To repeat test No. 87, but increase lead 2nd regrind time.

Speeds’ ropom.

900

proccdures As for test No. 87, but increase lead 2nd regrind time from
‘ 30 to 60 minutes. : '
S Feed: 2000 grams minus 10 mesh ore sample PPC.
Grind: 60 minutes at 65 percent solids in the laboratory ball mill,
Conditions:
. Reagents Added, pounds per ton Time, minutes »
Stage pH
Na, CO; | ZnSO, |NaCN | R~-242 |R-404 | MIBC || Grind|Cond. |Froth
Primary Grind 6.0 (1.0 }0.30] 0.10 | - e 60 - - -
Pb Rougher - o - - 0.02 | 0.004 - 1 ‘3 9.6
' - - - 0.02 {0.01 - - 1 3 -
- - - 0.0r l0.01 - - 1 3 -
- - - 0.01 [0.01 | 0.004 - i 4 -
P5 1st Regrind 2.0 {1.0 10,301 0.05 | - - .p 80 - - -
Pb 1st Cleaner - - - - 0.01 - - 1 4 .7
. - - - 0.01 {0.01 | 0:004 - 1 6 -
Pb 2nd Regrind 1.0 {1.0 }0,20}0.03 } - - 60 - - 9.2
Pb 2nd Cleaner 0.3 -~ - - 0.01 - - 1 4 a.5
Co - - - 0.01 |j0.01 | 0.004 - 1l 4 -
Fb 3rd Cleaner 0.2 0,20 j0.10) =~ - - 2 3 9.5
, - - - .01 | - - - 1 3 -
Pb 4th Cleaner 0.2 |0.10 j0.10} -~ - - - 2 3 9.6
. - - - 0.005{ - - - 1l 2 -
Pb 5th Cleaner 0.2 10.05(0.05}% - - - - 2 4 3.5
. Stage Pb Rougher Pb 1st to 4th Cleaners
Equipment 1000 gram D-1 500 gram D--1
Spacd: r.pem. 1500 1150
% Solids 33 -
Staago Pb 5th Cleaner Pb Regrind
Eruipment 250 gram D-1 Laboratory rod mill .
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Weight Assays, % % Distribution
Products v
% Pb Zn Pb Zn
). Pb Cleaner Concentrate 7.86 60.1 10.1 70,2 8.2
2, Pb 5th Cleaner Tailing 2.12 22.6 20.1 7.1 4,4 -
3, Pb 4th Cleaner Tailing 2.44 10.5 20.4 3.8 5.1
4, Pb 3rd Cleaner Tailing 5.31 5.10 0 17.7 4.0 9.7
6§, Pb 2nd Cleaner Tailing 10.30 3.25 16.2 5.0 17.2
6. Pb 1lst Cleaner Talling . 13.55 1.16 10.7 2.3 14.9
7. Pb Rougher Tailing 58.42 0.87 6.74 7.6 40.5
Head "(calculated) 100.00 6.73 9.71 || 100.0 | 100.0
Calculated Grades and Recoveries
Produchs 1 plus 2 9.98 52.1 2.2 77.3 12.6
Products 1 to 3 12.42 44.0 13.8 81l.1 17.7
Products 1 to 4 17.73 32.3 15.0 85.1 27.4
Products 1 to 5 28.03 21.6 15.4 50.1 44,6
Products 1 to 6 41,58 15.0 13.9 92.4 59.5
Size Pnalysis - Composite
Particle Size : % Retained. % Passing
(Microns) ‘Individual Cumulative Cumulative
+ 30.3 0.6 0.6 99.4
23,5 1.0 1.6 98.4
16.4 2.4 4.0 96.0
11.3 8.6 12.6 87.4
8.7 13.4 26.0 74.0
- 8,7 T30 - 2000 -
Total 100.0 - -

Specific Gravity = 4.94
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To investigate the effect of 50, in lead cleaner flotation.

G6rind and float .a lead rougher concentrate., Regrind with sQ,
and clean three times, ‘

2000 grams minus 10 mesh ore sample FPC, .

60 minutes at 65 percent solids in the laboratory ball mill.

Srmleds
wersitions:
. ' Reagents Added, pounds per ton Time, minutes
Ztage T . —— ; , PH
Na, CO; | ZnSO,  NaCN | sG, R-242/R~404 }; Grind|Cond.{Froth
Frirmary Grind 6.0 1.0 {0.30; = 0.10 ] - 60 - - ~
¥5 #ougher - - - - - 0.02 - 1l 3 9.6
- - - - 0.02 10.01 - 1 3 -
o - - - G.01 10,061 - 1 3 -
- - - - 0.01 jo.01 - 1 4 -
¥z kegrind - 1.0 |0.20{ 7.0 [0.05]| - 45 - -
' - - - S - - - - 9.5
SarEte - - - - - - - 2 - 6.2
#z 1st Cleaner. 10.0 | - . - - - 0.01 - - 1 "3 2.0
- - - - 0.01 ] 0.01 - 1 4 -

#x 2nd Cleaner 2.0 ]0.20 |0.10| -~ - 0.01 - 1 3 9.2
- - - ~ 0.01 jo.C1 - 1 3 -

Pz 2Zrd Cleaner 1.0 |0.20 |0.10| - - - - 1 3 g.2
‘ - - - - 0.01 1} - - 1 3 -

b

-

Timage
Zavipment

Pb is very slow to float, too much SQ, to regrind

Pb Regrind
Laboratory Ball Mill
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?g Test No. 96 - Continued
< . :
Metallurgical Results
Weight Assays, % % Distribution
Products - :
, % Pb Zn Pb Zn
4 1. Pb 3rd Cleaner Concentrate 5.50 29,4 16.1 23.8 8.8
“ 2. Pb 3rd Cleaner Tailing 4.62 21,1 | 16.8 || 144 7.7
3. Pb 2nd Cleaner Tailing 8.93 15.5 15.1 .. 20.4 13.4
e 4. Pb 1lst Cleaner Tailing : 21.51 10.8 13.3 34.3 28.5
4 5. Pb Rougher Tailing 59.44 0.81 7.04 7.1 - 41.6
5 Head (calculated) } 100.00 6.78 10.1 100.0 100,00
Calgulated Grades and Recoveries
- Products 1 plus 2 10.12 25,6 ~16.4 ] 38.2 16.5 ]
3 . Products 1 to 3 19.05 20.9 15.8 58.8 - 29.9- |
- Products 1 to 4 _ 40.55 15.5- 14.5 ' 92.9 58.4 ,
3
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Test No., 97

. Equipment

- Purposet To repeat test No. 96, but decrease S0, addition to regrind,
' followed by conditioning with depressants 1nstead of adding
to the regrind.
Procedure: As for test 96, but with reduced SC& to the regrind, and with
above-noted change in point of depressant addltlons
Feed: 2000 grams minus 10 mesh ore sample PPC,
Grind: 60 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, pounds per ton -Time, minutes v
Stage ’ ‘ ‘ - pH
Na, CO; |2nS0O, | NaCN | S0, | R-242|R-404 Crind|Cond.|{Froth
Primary Grind 6.0 J1.0 0.3 - 0.10 | - 60 - - -
Pb Rougher - - - - - 0.02 - 1 3 9.6
- - - - 0.02 {0.01 - 1 3 -
- ~ - - 0.01 10,01 - 1 3 -
: - - - - 0.01 {0.01 - 1 4 -
Pb Regrind - | - - 25 | - - 45 - ~ Il 6.7
Condition ) 4,0 ]0.5 0.25 - - - - 5 - 9.2
Pb 1st Cleaner - - - - - 0.01 . - 1 4 -
o - - - - 0.01]0.01 || =~ 1 4 -
Pb 2nd Cleaner 0.5 10.20 | 0.20 -~ | - - - 1 3 9.3
- - - - 0.0} - = - 1 3 -
Pb 3rd Cleaner 0.2 |0.10 | 0.10 - - - - 1 3 9.4
' - - - - 0.0} - || - 1 2 -
Pb 4th Cleaner 0.2 [0.10 | 0.10 - N - 1 4 9.4
Stage Pb Reqrind
Laboratory ‘Ball Mill
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3 Test No, 97 ~ Continued

S Metallurqical.ResulEs

- Weight Assays, % % Distribution

3 Products e

- % Pb Zn Pb Zn

¥ 1. Pb 4th Cleaner Concentrate 8.85 32.7 17.0 43,5 15.0

= 2. Pb 4th Cleaner Tailing ' 1.17 23.8 18.2 4.2 2.1
3. Pb 3rd Cleaner Tailing 3.74 - 20.2 17.5 11.3 6.5

E 4. Pb 2nd Cleaner Tailing ) 6.30 12.7 15.2 12.0 9.6

e} 5. Pb 1st Cleaner Tailing 21.59 7.02 12.8 22.8 27.6
6. Pb Rougher Tailing 58,35 0.71 - 6.71 6.2 39.2

3 Head (calculated) £100.00 6.66 10.0 || 100.0 100.0

§ - Calculated Grades and Recoveries

‘r,.;. B 3 A S22 i e ; - .

iz Products 1 plus 2 i0.02 31.7 . 17.1 47.7 17,1

o © Products 1 to 3 13.76 . 28.5 17.2 59.0 23.6

. FProducts 1 to 4 . 20.086 23,6 16.6 71.1 - 33.2

z Preducts 1 to 5 4) .65 15.0 ! 14.6 93.8 60.8

a% ——— ) . i . ] :

T N e
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Test No, 99
Purpose: . To repeat test No. 93, but with a 3rd regrind stage.
Procedure: . As for test 93.
Feed: © 2000 graﬁsvminus 10 mesh ore sample PPC,°
CGrind: ~ 60 minutes at 65 percent solids in the laboratory ball mill.
‘Conditions:
Reagents Added, pounds per ton Time, minutes :
Stage - ‘ , pH
’ Na, CO, | 2nSQ, | NaCN { R-242 |[R~404 | MIBC Grind{Cond.| Froth
Primary Grind 6.0 |1.0 |0.30 {0.10 | - - 60 - - -
Pb Rougher - | - - - 0.02 | 0.004 - 1 3 9.6
- - - 0.02 |0.01 - - 1 3 -
- - - 0.01 |0.0L - - 1 4§ 3 -
- - - 0.01 |0.01 | 0.004 - 1 4 -
Ph 1st Regrind 2,0 1.0 1C.30 10,05 | ~ - 60 - - -
Pt 1lst Cleaner - - - - 0.01 - - 1 4 9.7
: - - - 0.01 {0,01 - - 1 6 -
Pb 2nd Regrind 1.5 1.0 {0.20 03 | - - 60 - - -
Ph 2nd Cleaner - - - - 0.0l .§ = - 1 4 8.5
: - - - 0.01 j0.01 - - X 4 -
Pb 3rd Regrind 1.0, 1 1. 0.15 - - - 30 - - -
Pb 3rd Cleaner - - - - 0.01 - - 1 3 9.6
; - - - 0.01 |0.005) =~ - 1 3 -
Pb 4th Cleaner 0.2 [0.20 |0.10 | - - - - 2 3 -
- - - 0.075{ =~ - - 1 3 ¢.6
Pb 5th Cleaner 0.2 {0.10 {0.10| - . - - - 2 4 -
' - - - - - - - - - 9.5
Stage Regrind
Equipment Laboratory Rod Mill




Hideiamth siomy:

VB o wirieid

WL

MLV S E

LTINS | Araateinslo Widhleataal

Lt

etk

k)

- 51 -

Test No, 99 .- Continued

Metallurgical Results

Weight ' Assays, % % Distribution
Products - g
% Pb Pb Zn
1. Pb Cleaner Concentrate 8.98 57.4 76 .8 10.1
2. Pb 5th Cleaner Tailing 2.29 14.9 5.1 4.9
3., Pb 4th Cleadner Tailing 3.76 6.79 3.8 7.6
4, Pb 3rd Cleaner Tailing 5.70 3.77 3.2 9.9
5. Pb 2nd Cleaner Tailing 8.65 1.65 2.1 12.8
6., Fb 1st Cleaher Tailing 13.55 1.09 2.2 14.3
7. Pb Rougher Tailing 57.07 0.80 6.8 40.4
Head (calculated) 100.00 6.71 100.0 100.0
Calculated Grades and Recoveries
Products ‘1 plus 2 11.27 48.8 81.9 15.0
Products 1 to 3 15.03 38.3 85.7 22.6
Prcducts 1 to 4 20,73 28.8 - 88,9 32.5
Products 1 to 5 29.38 -20.8 91..0 45,3
Products 1 to 6 42,93 14.6 93.2 59.6
Size Analysis - Final Regrind Mill Discharge
Particle Size % Retainad % Passing
(Microns) Individual Cumulative Cunulative
+ 29,7 1.3 1.3 98,7
23.0 1.5 2.8 97.2
16.1 1.9 4.7 95.3
11.0 2.5 7.2 92.8
8.5 6.6 13.8 86.2
- 8.5 86.2 100.0 -
Total 100.0 - -

Specific Gravity = 5.16
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Test No. 101

To investigate the e

~Laboratory Rod Mill

‘Purposes ffect of a lime circuit in lead cleaner
flotation. ‘
. Procedure: As for test No. 87, but use Ca(OH), in place of NaCO; and
: xanthate in place of R-242 and 404 in lead cleaner flotation.
Feed: 2000 grams minus 10 mesh ore sample PPC.
Grind: 60 minutes at 65 percent solids in the laboratory ball mill;‘
Conditions: B
. . j
Reagents Added, pounds per ton. Time, minutes o
Stage - ' ' ' ; ' - B
Na, CO; | ZnSO, | NaCN |R-242| R=404|MIBC || Grind|{Cond. |Froth
Primary Grind 6.0 (1.0 j0.30(0,10 ] = - 60 - - -
Pb Rougher - - - - 0.02 |[0.004 - | 3 9.6
- - - |0,02 j0.01 | - - 1 3 -
- - -~ (0,01 |0.01 | - - 1 3 -
- - - ]0.01 |0.01 }0.004 - 1 4 -
Ca Z~4/
{oRn), Z=11
Pb 1lst Regrind 1.0 1.0 |(0.30(0.04 |0.02 | =~ 60 - - 9.3
Pb lst Cleaner 0.3 - - - 0.01 | =~ - 1 4 10.6
_ ’ - - - 10,01 0,01 | - - 1 6 -
Pb 2nd Regrind 1.2 1.0 (0.20{0.01 {0.02 | - - - - -
Pb 2nd Cleaner - - - - 0.01 | - - 1 4 10.8
- - - (0.01 }0.01 | - - 1 4 -
Pb 3rd Cleaner 0.3 j0.20]0.10] - - - - 2 3 11.0
‘ - - - 10,01 j0.01 | =~ - 1. 3 _—
Pb 4th Cleaner 0.3 |0.10 |0.10} ~ - - - 2 3 11.2
- - - 10.005{0.005] =~ - 1l 2 -
Pb 5th Cleaner 6.3 ]0.05}0.05] - - - - 2 4 11.3
Stage Regrinds
Equipment
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i ‘_,,,,‘,MM‘ i . .
o Weight Assays, % % Distribution

2t .:':,.l;fr':;j""g . V K . 2
o ‘ % Pb - Zn Fb Zn
T wer Concontrate 10.80 || 42.2 14.3 70.2 15.8
e 2jeBNED Tailing 2,07 17.6 - 19,0 5.5 - 4.0
... <iganer Tailing 2.40 11,0 | 18.3 4,0 4.5
e tiicaner Tailing 4.18 6.82 16.9 4.3’ 7.2
e “leaper Tailing . 6.81 4.26 15.0 4.3 10.5
. -:jeaner Tailing 16.01 . 2.04 10.9 4.9 17.9
gt Tailing 57.73 0.79 6.78 6.8 40.1

__MM”— .

_,'j’.\:._,;;__,,,,;,z_l:a‘ced) ' 100.00 6.67 9.76 100.0 100.0

- v«»a;-o.::srl-v'-“'-‘“"w y : : :

,.., .~ Grades_and Recoveries
s s

12.87 39.3 15.1 72.7 - 19.8
15.27 34.8 15.6 79.7 4.3
19.45 28.8 15.9 84.0 31.5
26.26 2.4 15.6 88.3 42,0
42.27 14.7 13.8 93.2 59.9
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To investigate the effect of eliminating Ng, CO; from lead

Equiprent

Laboratory Rod Mill.

Purpose:
rougher flotation.
Procedures - As for test No., 101, but omit Na, CO, addition to primary grind.
Feed: - 2000 grams minus 10 mesh PPC ore sample.
Grind: 60 minutes at 65 percent solids in the laboratory ball mill.
Conditionss -
Reagents Added, pounds per ton Time, minutes
Stage — ' PH
Ca- | ZnSO, | NaCN | R-242|R-404 | 2-4/ [MIBC || Grind|Cond.|Frothlf
(oH), Z-11 '
Primary Grind - 1.0 }0.30 {0.10 | - - - 60 - - -
Fb Rougher - - L 0.02 - 0.02 - 1 3 7.8
- - - 0.02 (0.01 - - - 1 3 -
- - - 0.01 {0.01 - - - 1 3 -
- -~ - 0.01 jo.01 - - - 1 4 -
Pb lst Regrind 2. 1.0 }0.30 {0.04 | - 0.02 | - o0 - - -
Fb ilst Cleaner - - - - - 0.01 ]| - - 1 4 10.9
, - - - 0.0L | - 0.01 | = - 1 € -
- Pb 2nd Regrind 1.0 {1.0 - - - - - 30 - - -
Pb 2nd Cleaner - - - - - 0,01 | - - 1 4 11.0
- - - 0.0 §{ - 0.0 | - - 1l 4 -
Pb 3rd Cleaner 0.3 }10.20 (0,10 | « - - - - 2 3 11,1
- - - 0.01 { - 0.01 | - - 1 3 -
Pb 4th Cleaner 0.3 }0.10 {0.10 | -~ - - - - -2 3 j11.2
- - - 0.005) -~ 0.005] - - 1l 2 -
-Pb 5th Cleaner 0.3 ji0.05 10,05 - - - - - 2 4 K 11.3
Stage Regrinds
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Test No., 103 - Continued

‘Metallurgical Results

j ' . ' Weight Assays, %. 1] % Distribution
Products ‘

% Pb Zn Pb Zn.

1. Pb Cleaner Concentrate 7.02 45.8 14.3 48.5 10.0

2. Pb Sth Cleaner Tailing 2.40 25.6 17.3 9.3 4.2

H 3. Pb 4th Cleaner Tailing 2.03 15.7 17.6 4.8 3.5

L 4, Pb 3rd Cleaner Tailing © 3.60 10.9 17.4 5.9 6.3

5. Pb 2nd Cleaner Tailing 8.74 6.93 17.1 9.1 - 15.0

3 6. Pb 1lst Cleaner Tailing 14.62 3.17 - 13.3 7.0 19,5

= 7. Pb Rougher Tailing 61.59 1.66 6.73 15.4 41.5

. .Hzad (calculated) 100.00 6.63 9.99 100.0 100.0
Calculated Grades and Recoveries

] roducts 1 plus 2 9.42 40.7 15.1 57.8 14.2

ES Productis 1 o 2 11.45 36.2 15.5 4 62,86 17.7

Products 1 to 4 ' 115,05 30.2 16.0 68.5 " 24.0

Products 1 to' 5 o 23.79 21.6 16.4 77.6 39.0

E Products 1 to 6 _ ' - 38,41 14.6 15.2 84.6 58.5
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To investigate the flotation of zinc.

Purposes
Procedure: Crind, lead rougher flotation, lead lst régrind and lstfbieaner
flotation as per standard conditions, except increase Na, CO; in
rougher to saturation level. Combine lead lst cleaner tailing
and lead rougher tailing as zinc circuit feed and float as
indicated below, e :
Feed: 2000 grams minus 10 mesh C ore sample.
'Grind; 60 minutes at 65 percent solids in the laboratory ball.mill.
Conditions:
| »vx“« xH "»{7,‘1 r’!i; . ‘
. Reagents Added, pounds per ton : Time, minutes ixf,;
‘Stage < : : : : pH
Na, CO;| ZnsO, | NalN | R~242|R~404 |MIBC || Grind|Cond, Frcth
Primary Grind 8.0 |1.0 | 0.30}0.10 ] - - 60 - | - -
Pb Circuit "
Ph Rougher . 0.5 - - - - - 1 - 16.1
b Rougher (1) - - - - c.02 134,004 ~ 1 3 10.1
Pb Rougher (2} - - - 0.02 [0.01 - - 1 3 -
Pb Rougher (3) - - - 0.01 j0.01 - - 1 .3 -
Pb Rougher (4) - - - 0.01 {0.01 {0,004 - 1 4 -
Pb 1st Regrind 2.0 |1.0 0.30{0.05 | - - €0 - - -
Pb lst Cleaner - - - - 0.01 - - - - -
- - 0.01 10.01 - - - - -
Zn Circuit Ca= |CusSQ, | K~ |2z-11-
(oH), Cr, 0, | Z=6
_ - - 0.05 | = ~ - - 2 - -
Zn Rougher (1) - - - 0.08 (0,012 | - - 1 4 -
Zn Rougher (2) - - - - 0.03 j0.02 | - - 1 4 -
Zn Regrind 1.0 - 0.04 0,01 | - - 20 - - -
Zn 1st Cleaner - - - - - - - 1 2 11.4
- - - 0.004 - 1 3 -
Pb 2nd Cleaner 0.3 - - - - - - 1 2 11.4
A : : - - - 0.005] =~ - - 1 2 -
‘Zn 3rd Cleaner 0.2 - - - - -~ - 1 3 11.5
‘Zn 4th Cleaner 0.2 - - - - - - 1 3 11.6
Stage Pb Regrinds Zn 1st-3rd Cl. Zn 4th C1, - Zn Regrind
Equipnent Lab. Rod Mill 500 g D-1 250 g D=1 _ Abbes Pebble MiTL
Speed: r.p.m. o

1200 S00
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2= pade
e

leight Assays, % © % Distribution
Products .
% Zn
| St ]
1. Pb lst Cleaner Concentrate 24,01 23.7 17.0 88.1 40.5
£. ¢4n Cleaner Concentrate 5.85 1.13 52.2 1.0 30.3
‘4, Yn 4th Cleaner Tailing 0.74 1.84 | 41.5 0.2 3.0
4, Zn 3rd Cleaner Tailing 2.31 2.07 36.0 0.7. 8.3
e Zn 2nd Cleaner Tailing 2.53 2.32 18.0 0.9 4.5
&, Zn lst Cleaner Tailing 5.63 1.90 - 8,59 1.7 4.8
Y. Zn Rougher Tailing 58.53 - 0.81 1.46 7.4 & 6
Heead (Cialculc_zted) 100,09 6.45 100.0
{alculated Grades and Recoveries
Products 2 plus 3 6.55 1.21 51.0 33.3
yroducts & to 4 g.on 1.43 47.1 4.6 .
froducts 2 to & 11.43 1.62 40.7 L6,.1
broducts 2 to 6 1.72 | 30.1 50,9

17.08
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