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ABSTRACT

A flotation procedﬁre fqr treatment of Grum ore (Progress Reports .
No. 9 and 10 - Pfojecﬁ 2027) was tested on Cyprus Anvil ore and on Mixtures of
Grum and Cyprus Anvil ores. Flotation tests carried ouf on Cyprus Anvil ore using the
Grum flowsheet indicated the following: |

1. The overall metallurgical results were similar to those obfained
when using standard Cyprus Anvil procedure. | |

2. The pyrite flotation in the zinc circuit was more pronounced when
usiné the Grum flowsheet. |

3. Test results on the mixﬁure of .Cyprus Anvil and Grum ores (50:50
ratio) were similar to those obtained on individual orés.

The stage-regrinding of the lead concent%ate was also examined in this

testwork. The results indicated that a two-stage lead concentrate regrind improved

the overall lead concentrate grade without,loés in lead recovery. ./ Coarser primary
grinding (75% minus 200 mesh) with mixtures of Cyprus Anvil and Grum ores produced

results similar to those with finer primary grinding (90% minus 200 mesh). 2‘?
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SUMMARY

l. Head Analyses

The head analyses of the Grum and Cyprus. Anvil Composite samples used

for flotation testwork were as follows:

Copper - (Cu)
Lead - (Pb)
Zinc (2zn)
Iron (Fe)
Sulphur (s)

Grum Ore

Composite

0.14
4.98
9.13
'33.10

33.90

Cyprus Anvil
Composite

0.18
3.15
4.43
3k.80
32.20

A detailed description of Grum and Cyprus Anvil Composites are contained

in the section SAMPLE PREPARATION of this report.

2. Flotation Testwork

The testwork was conducted on two ore composites (i.e. Grum and Cyprus

Anvil and on a mixture of Grum'and Cyprus Anvil ore) to test the developed Grum

flowsheet on Cyprus Anvil ore and on a Mixture of Cyprus Anvil and Grum ore. The

variables studied included:

a) Effect of primary grind

b) Evaluation of Grum flowsheet on Cyprus Anvil ore

c) Stage re-grinding of lead concentrate. -

d) Standard tests on refractory Grum samples and a mixture of' Grum samples

and Cyprus Anvil ore.
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Summary - Continued

3. Laboratory Procedure

The Laboratory procedure (Flowsheet - Figﬁre No. 1) described in
Pilot Plant Progréss Report No. 9 (Kerr'Addison Project 2027) was used in this
investigation. The procedure cqnsisted of ball mill grinding to 91% minus 200
mesh, with additions of NasCOsz and NaCN, foilowea by lead flotation with céllectors
Z-11 and R-2L2. The lead rougher concentréte was reground and cleaned once,
followed by a second regrinding of tﬁe cleaner concentrate and recleaning of the
reground'product in three stages. The combined lead flotation tailing and first
cleaner tailing were conditioned with additions of:lime and CuS04 followed by zinc
flotation ﬁith_collectors‘Z—ll and Z-200. The zinc rougher concentrate was reground
followed by four éleaninglstages.

. Flotation Results

4.1. Evaluation of Grum Flowsheet Using Cyprus Anvil Ore Composite

The basic flowsheet devéloped.for treatment of the Grum ore was used

to examine the flotation of Cyprus Anvil ore. Comparative tests were also carried

out (test No. 3) usingthe stesndard Cyprus Anvil Procedure. Typical results obtained

in these tests are summarized in Table No. 1 on page 6.
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Summary - Continued
4. Flotation Results:-

4.1. Evaluation of Grum Flowsheet Using Cyprus Anvil Ore Composite:

Table No. 1 - Comparison of Cyprus Anvil and Grum Procedure Using Cyprus Anvil Ore

Test Primary Grind _ . Pb Regrind
No Flowsheet
: Time, %4 Passing Time, % Passing
Minutes |. 200 Mesh Minutes 20 um
3 20 T3.0 20 89 Cyprus Anvil
5 30 88.0 20 S - Cyprus Anvil
6 20° 73.0 20 + kLo - : Grum
10 20 73.0 20 + 4o - Grum.
Test Product ' | Weight Assays, % % Distribution
No. % Fb Zn Pb Zn
3 Pb Cleaner Concentrate 3.51 73.1 3.38 86.3, 2.8
' Pb 1lst Cleaner Conc. 6.80 41.6 6.49 95.2 10.3
Zn Cleaner Concentrate T.48 . 0.48 49.10 1.2 85.4
Zn Rougher Concentrate 16.7h 0.36 | 22.50 1.9 87.7
Zn Flotation Tailing 76.46 0.11 0.11 2.9 2.0
5 Pb Cleaner Concentrate 3.76 T2.7 3.21 91.8) 2.8
Pb 1lst Cleaner Conc.: 6.08 46.6 5.91 95.2 % 8.3
Zn Cleaner Concentrate T7.92 0.50 48.60 1.3 88.3
Zn Rougher Concentrate 23.18 0.28 16.90 2.1 90.1
Zn Flotation Tailing T0.Th 0.11 0.10 2.7 1.6
6 Pb Cleaner Concentrate 3.15 T6.7T 1.61 86.1] 1.1
. Pb 1lst Cleaner Conc. 7.70 34.8 -~ 6.12 95.6 10.5
Zn Cleaner Concentrate T.51 0.49 48.5 1.3 79.3
Zn Rougher Concentrate 48.31 0.15 8.40 2.5 88.3
7n Flotation Tailing 43.99 0.12 0.12 1.9 1.2
10 Pb Cleaner Concentrate 3.01 4.9 1.81 81.7) 1.3
Pb 2nd Cleaner Conc. h.61 54.8 4.31 91.5 4.6
Zn Cleaner Concentrate 6.04 0.36 52.8 0.8 4.3
Zn Rougher Concentrate 30.81 0.34 12.9 3.9 92.9
Zn Flotation Tailing 64.58 0.20 0.17 4.6 2.5
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Summary - Continued
L. Flotation Results:
4.1. Evaluation of Grum.Flowsheet Using Cyprus Anvil Ore Composite: .

The overall metallurgical results using the Grum procedure were similar
to those obtained with the Cyprus Anvil procedure with the exception that less zinc
was recovered in the flnal zinc concentrate (tests 6 and 10). It should Be pointed
out that the high weigﬁ? recovery-in the zinc rougher concentraté (tests 6 and 10)
was the result of higher CuSO4 additions, which were commonly used when floating zinc

from Grum ore.

4.2. Standard Flotation Test on Grum Compdsite
The Grum composite was prepared from 14 individual samples that were dried
and stored after completion of the pilot plant. The composite was similar to that

used for the pilot plant operation and reported in Progress Report 9 (Project 2027 —

Kerr Addison). Typical results‘obtaineq in these tests are summarized in Table No. 2

below.

Table No. 2 - Standard Test Results on Grum Ore domposite

Test Prlm. ~ Pb Product Weight Assays, % 4 Distribution
No. Grind} Regr. . g
Min. Min. Pb Zn Pb Zn
1 30 30° Pb Cleaner Concentrate 6.85 | L9.6 10.5 73.0 8.0
. Pb 1st Cleaner Conc. - 15.51 27.1 12.9 90.2 22.4
Zn Cleaner Concentrate| 11.42 0.59 |51.8 1.k 66.0
Zn Rougher Concentrate| 23.63 0.84% |27.7 L.2 73.0
Zn Flotation Tailing 60.86 0.42 0.68 5.6 L.6
"2 | 30 "|20+k0 Pb Cleaner Concentrate 6.49 | 60.3 7.52 81.3 5.4
Pb 1st Cleaner Conc. 20.65 | 21.6 12.20 92.5 | 27.9
Zn Cleaner Concentrate 10.27 ~0.50 51.7 1.1 58.5
Zn Rougher Concentrate| 27.25 0.65 | 22.8 3.7 68.4
Zn Flotation Tailing 52.10 0.36 0.65 3.8 3.7

The above metallurgical results were similar to those obtained with the

pilot plant sample tested during 1977. -



Summary - Continued_
Y. Flotation Results:

4,3. Standard Flotation Tests on Mixture of Grum Composite and Cyprus Anvil Ore

A series of three tests was conducted on a mixture of Grum Composite
and Cyprus Anvil ore (50:50 mixture) to investigate.the flotation characteristics
of the mixture when using the standard Grum flowsheet. The results and conditions

for these tests are summarized in Table No. 3.

j _ Table No. 3 - Standard Test Results on Mixture of Grum and Cyprus Anvil Ore (50:50 Ratio)

‘ Test Primary Grind - Pb Conc. Regrind Zn Concentrate
) No » » Regrind
) . Passing . Passing Minutes
Minutes 200 Mesh Minutes 20 um
T 30 89.4 | 20 + ko 98.0 30
9 20 76.3 20 + Lo - ‘ 30
13 20 76.3 20 + 20 95.0 '- 20
Test Product Weight Assays, % % Distribution
No. ‘ ~ s Pb Zn Pb Zn
. T - Pb Cleaner Concentrate h.72 68.6 - L.57 85.1 3.2
; - | Pb 1st Cleaner Conec. - 12.27 28.8 10.70 92.8 19.6
- Zn Cleaner Concentrate 8.38 0.51 .| 52.5 1.1 65.9
Zn Rougher Concentrate 23.80 - 0.53 21.6 3.3 76.9
Zn Flotation Tailing 63.93 0.23 0.36 3.9 3.5
9 Pb Cleaner Concentrate k.67 69.1 4.89 84.8 3.4
Pb 1st Cleaner Conc. 8.13 . ho.7 9.06 91.1 10.9
Zn Cleaner Concentrate T.05 0.43 55.00 0.7 57.7
Zn Rougher Concentrate 19.09 0.69 29.2 3.4 83.1
Zn Flotation Tailing 69.83 0.31 0.45 5.7 4.8
13 Pb Cleaner Concentrate - _ 5.13 63.9 6.80 86.7 5.3
. Pb 1st Cleaner Conc. 8.08 42.6 9.82 91.1 12.1
Zn Cleaner Concentrate 8.45" 0.64 53.5 1.4 68.8
Zn Rougher Concentrate 17.71 0.73 30.3 3.k 87.9
Zn Flotation Tailing Th.21 0.28 B_._gg 5.5 6.3

The results obtained in the above tests fell between those obtained when
floating the individual Grum and Cyprus Anvil ores. It is interesting to note that

using a coarser grind on the mixture, no significant difference in the overall
A —

; | metgl e ical results (tests 9 and 13) were obtained.
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Summary - Continued
k. Flotation Results:

4.4, Test Results on Individual Grum Samples and Mixtures of Grum Samples
and Cyprus Anvil Ore ' '

Standard'tests on several refractory Grum samples (Composite "K", "g"
and "B" Sample) and én a mixture of individual Grum samples and Cyprus Anvil ore
were cénducted to compare the_response of Cyprus Anvil ore when mixing with re-
fractory Grum samples. The Grum "K" composite (i.e..K—TG, K-81 and K-68 -
1:1:1 ratio). "JY" sample and "B" sample are refractory and represented 40 percent
of the pilot plant composite. Detailed flotation cﬁaraéferistics of these samples
are described in Progress Reporf No. 10(Project 2027 - Kerr Addison). The test
results on individual samples and mixtures of individual samples and Cypfus Anvil

ore are compared in Table No. 4 on the foilowing-page.
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L, Flotation Results:
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4.4, Test Results on Individual Grum Samples and Mixtur&;of Grum Samples
and Cyprus Anvil Ore:

Table No. 4 - Test Results on Individual Grum Samplesand Mixtures of Grum
Samples and Cyprus Anvil Ore

Test Product Weight Assay;,% % Dist'n

No. % Pb ~ Zn Pb Zn
15 "K" Composite | Pb Cleaner Conc. 8.94 | 52.5 9.99 |83.5 9.0
' (1:1:1 ratio) | Pb 2nd Cl. Conc. 15.57 | 31.9 12.5 88.5 |19.6
Zn Cleaner Conc. 12.00 1.10 53.0 2.3 64.2

Zn Rougher Conc. 21.76 1.16 | 32.3 4.4 |[T70.8

Zn Flotation Tailing 62.67 | "0.63 1.50 7.1 9.6
16 "K" Comp. + Pb Cleaner Conc. 4 .87 | 68.4 4.73 | B1.6 3.3"
Cyprus Anvil Pb 2nd Cl. Conc. 8.68 | k2.2 9.22 |89.8 |11.3

Ore Zn Cleaner Conc. 7.72 0.74+ | 62.60 1.4 | 57.7

(1:1 ratio) Zn Rougher Conc. 16.94 0.82 |33.4 3.5 | 80.5

Zn Flotation Tailing T4.38 0.37 0.77 6.7 8.2

17 |"J" Sample Pb Cleaner Conc. 8.25 | 56.3 9.55 | Th.1 8.5
' Pb 2nd Cl. Conc. 17.66 | 32.3 13.20 | 90.7 | 25.1
Zn Cleaner Conc. 9.89 | '1.05 |51.50 1.7 | 5kh.7

Zn Rougher Conc. 17.37 1.13 [ 35.2 3.2 | 65.7

Zn Flotation Tailing 64.97 0.59 1.32 6.1 9.2

18 "J" Sample + Pb Cleaner Conc. 5.55 | 67.2 5.57 | 83.0 4.5
Cyprus Anvil Pb 2nd Cl. Conc. 10.01 | k1.0 10.20 | 91.3 | 1k.9

Ore - Zn Cleaner Conc. 8.33 0.69 |52.2 1.3 | 63.7

(1:1 ratio) Zn Rougher Conc. 15.78 0.79 | 33.0 2.8 | 76.5

Zn Flotation Tailing Th.21 0.36 0.79 5.9 | 8.6

19. - | "B" Sample Pb Cleaner Conc. '10.41 | 52.5 16.4° | 66.1 | 11.6
‘ 'Pb 2nd Cl. Conc. 21.46 | 31.8 21.5 82.6 | 31.3
Zn Cleaner Conc. 2.29 1.98 [ L46.9 0.5 T.3

Zn Rougher Conc. 23.51 2.22 | 33.6 6.2 | 53.7

Zn Flotation Tailing 55.03 | 1.69 | k.03 [ 11.2 | 15.0

20 "B" Sample + Pb Cleaner Conc. 6.78 | 61.4 11.0 | 715.2 7.9
Cyprus Anvil Pb 2nd Cleaner Conc. 13.34 | 36.5 17.0 88.0 | 24.0

Ore Zn Cleaner Conc. 10.30 '} 1.09 |L4k4.8 2.0 | 48.9

(1:1 ratlo) Zn Rougher Conc. 19.53 1.19 | 32.3 L.2 | 66.9

Zn Flotation Tailing 67.13 0.6k4 1.28 7.8 9.1

The results on  individual Grum samples were poor.

Mixing these samples with

Cyprus Anvil ore, reasonable concentrates grades and recoveries were obtained. The

results were similar to the averages of the individual semples before mixing.
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k. Flotation Results:

4.5. Evaluation of Stagze Lead Concentrate Regrind'

-11 -

regrinding of the lead concentrate on the grade and recovery'of lead concentrate.

A series of six tests was conducted to-investigate the effect of stage

Comparative tests on Grum ore, Cyprus Anvil ore and a mixture were carried out.

The results and conditions for these tests are éummarized in Table No. 5.

Table No. 5 - Effect of Stage Regrinding - Results from Selected Tests

Pest Regrind Product Weight Assays,% % Dist'n

No. |S8mPle | yo of | Time, % Pb |2Zn |Pb| Zn
Stages |[Minutes

10 Cyprus 2 20+L0 Pb Cleaner Conc. 3.01 | T4.9 1.81(81.7] 1.3

Anvil Pb 1st Cl.Conc. - 4h.61 | 54.8 | 4.3191.3]| k.6

Zn Cleaner Conc. 6.0k 0.36|52.80| 0.8]|7L4.3

Zn Rougher Conc. 30.81 0.31|12.9. | 3.9]|92.9

Zn Flot. Tailing 64 .68 0.20| 0.17| 4.6| 2.5

11 Cyprus 1 60 Pb Cleaner Conc. 3.06 | 72.8 | 2.03(79.8| 1.4

Anvil - Fb 1lst Cl. Conc. 5.68 } Lk.,9 | 5.21191.4| 6.8

' 7Zn Cleaner Conc. 5.48 0.34]53.8 | 0.7]|67.8

Zn Rougher Conc. 13.00 0.48]29.5 | 2.2|88.3

Zn Flot. Tailing 81.32 0.22| 0.26| 6.4| 4.9-

2 Grum 2 20+40 Pb Cleaner Conc. 6.49 | 60.3 | 7.52(81.3| 5.4

. Pb 1lst Cl. Conc.. 20.65 | 21.6 |12.20|92.5|27.9

Zn Cleaner Conc. 10.27 0.50(51.70| 1.1(58.5

Zn Rougher Conc. 27.25 0.65|22.80( 3.7|68.4

Zn Flot. Tailing 52.10 0.36] 0.65( 3.8] 3.7

1L Grum 1 60 Pb Cleaner Conc. 6.85 | 56.2 | 9.12(80.6| 6.9

Fb 1lst Cl. Conc. 15.12 | 28.8 |12.4 [91.2]20.7

Zn Cleaner Conc. 10.21 0.63|52.8 | 1.3]59.6

Zn Rougher Conc. 21.60 0.70|31.1 | 3.2]7k.1

Zn Flot. Tailing 63.28 0.43] 0.73| 5.6 5.2

T Mixture 2 20+40 Pb Cleaner Conc. 4,72 | 68.6 | 4.57(85.1] 3.2

Cyprus : Pb 1st Cl. Conc. 12.27 | 28.8 |10.70|92.8]|19.6

Anvil + Zn Cleaner Conc. 8.38 | 0.51/52.5 | 1.1]65.9

Grum Zn Rougher Conc. 23.80 0.53|21.60| 3.3|76.9

Zn Flot. Tailing 63.93 0.23| 0.36( 3.9| 3.5

12 Mixture 1 60 Fb Cleaner Conc. 4.4 | 69.8 | 5.30(80.5| 3.5

Cyprus Pb 1st Cl. Conc. 9.30 | 37.3 | 9.65(|91.2|13.5

Anvil + Zn Cleaner Conc. 8.01 0.38]53.50| 0.8|6k4.9

Grum Zn Rougher Conc. 20.87 0.56]25.8 | 3.1181.7

" 7Zn Flot. Tailing 69.83 0.31] 0.45| 5.8} 4.8
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L. Flotation Results:
4.5. Evaluation of Stage Lead Concentrate Regriﬁd:
The two-stage.lead concentrate regrind resulted in an incréase in .
the lead concentrate grade and the lead recovery when using Grum ore and a mixture
of Grum ore and Cyprus Anvil ore. '

5. Conclusions

The testwérk carried out on Grum Composite ore and Cyprus Anvil ore
indicated the following: | |

1. The results obtained on Grum composite and individual samples were
similar to those obtained in 1977, when using fresh samples.

2. The Grum flowsheet .could be successfully applied to CYprus Anvil ore.

3. The fesults obtained on the Mixture of Cyprus Anyil ore and Grum
Composite were between those obtained on the individual samples.

4. Stage-regrinding of the lead concentrate improved lead metallurgical
results on Grum ore and on the mixture of Grum Composite and Cyprus Anvil ore.

5. A coarser primary~grind could be appliéd when treating a mixture of

Grum composite and Cyprus Anvil ore.
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l. Grum Pilot Plant Composite

i

About 18 drums containing 15 different sémples (10 tons) were received

. o
at Lakefield and given our reference No. 7921860. REach sample was screened on

50.8 mm screen.

was returned to original drum. The list of_sampleé and the amount used for

The plus 50.8 mm fraction was cruéhed to 10 mesh, and minus

preparation of pilot plant composite are shown in the table below.

Grum Samples used for Preparation of Pilot Plant Composite

' Weight % Weight Weight kg
Sample "Received, kg for Composition Composited
K-T6-1 800 5 6
K-80-1 1000 10 12
K-68-1 900 10 12
J-T6 900 15 18
B-5 860 5 6
c-4 660 15 18
Fv-4 L0 5 6
D-L 800 5 6
c-L 900 15 18
FQ-k4 T00 5 6
A-2 800 5 6
H-3 800 -5 6
Total 9860 100 120

50.8 mm

About 60 kg pilot plant composite was prepared and riffled into 2 kg

charges. Three two kg charges were also removed from each individual sample.

2. Cyprus Anvil Ore .

A shipment of approximately 100 kilograms of Cyprus Anvil .core samples

was received at Lakefield on June 10, 1979 and given our reference No. 7921863.

Each core sample (i.e. five feet interval) was crushed to ten mesh and a head .

sample was removed for assays. The core rejects were combined, mixed and riffled

into 2 kg charges for testwork.

The list and assays of the individual samples are shown in the table

on the following page.
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Sample Preparation - Continued

2. Cyprus Anvil Ore:

-1k -

S.G. Assays, %
Feet /cma
‘ & Cu Fb Zzn = | ag(1) |T.Fe | Mn | Po(2) | Py(3) | s
139.2 - 140 { 3.40 {o0.30 2.55 . 1.69 h1.85 - - - - 11.8
1bo - 1Ls L.57 |o0.24 6.89 6.43 | 124.17 - - - - 29.9
145 - 150 4.55 |[0.16 6.76 - 5.96 | 111.4h8 - - - - 29.1
150 - 155 4.68 |0.11 T.49 T7.62 | 100.50 - - - - 29.2
155 - 160 .72 lo0.17 T.46 6.41 | 112.16 - - - - 29.5
160 -165 | L.7h to0.15 6.39 5.56 90.55 - - - - 31.3
165 - 170 4.58 |0.13 7.15 5.98 | 10k.10 - - - - 27.0
170 - 175 4.60 |0.09 3.7Th 3.90 | 57.62 - - - - 36.5
175 - 180 4L.67 |0.08 L.T0 5.83 34.30 | - - - - 33.9
180 -185. | L.78 |o0.02 3.51 5.72 46.65 - - - - ho.T
180 - 188.5| k.01 |0.09 3.47 10.30 52.48 - ~ - - 29.8 |.
227.5 - 230.0| 4.08 |o0.15 3.36 3.63 29.16 - - - - 35.8
230 = 235 4.09 |o0.13 0.69 . 0.46 8.58 - - - - 39.3
235 - 2ko 4L.43 |o0.24 2.15 3.46 20.58 - - - - LL.s5
2ko - 245 L.sh fo.o7 1.19 1.Lk9 10.98 - - - - 45.9
245 - 250 L. 46 {0.18 1.h42 1.93 L.46 | 42.3 {0.36 | 13.0 | 72.9 | 39.8
250 - 255 L.61 }0.15 6.50 9.71 Lk.93 | 35.6 | 0.30 9.8 | 60.4 | 39.5
255 - 260 L.70 |o0.16 2.66 k.10 13.03 | k2.5 } 0.19 8.9 | 76.8 | Lk.5
260 - 265 4.36 {0.17 5.73 8.92 20.58 | 32.6 | 0.10 8.4 | 58.7 | 37.7
265 -~ 270 3.80 ]o0.11 3.87 - 3.k49 78.55 | 26.2 | 0.03 2.1 | 53.3 | 31.3
270 - 275 3.78 10.11 L.03 | 8.02 18.18 | 23.2 | 0.03 3.8 | 43.2 | 29.6
275 - 280 4.16 |0.12- | L4.90 8.1 23.67. | 30.6 | 0.18 8.1 | 53.5 | 37.6
280 - 285 4.08 |0.16 L.96 | 9.70 12.69 | 28.5 | 0.28 | 10.9 | 4L5.2 | 31.4
- 285 - 290 4.03 |[0.19 0.36 3.38 2.06 | 34.3 | 0.29 | 12.4 | L47.9 | 32.7
290 - 295 3.75 |0.2k 0.14 1.20 3.09 | 29.4 | 0.18 9.3 | k6.2 [ 28.7
295 - 300 4.01 |0.36 0.065 1.61 2.06 | 33.0 | 0.18 8.6 | 55.0 | 32.8
300 - 305 3.77 lo0.62 0.058 0.97 h.12 | 29.9 | 0.17 8.6 | 6.4 | 29.3
205 - 310 3.98 (0.4 0.27 1.53 2.06 | 35.2 | 0.25 | 13.9 | 5k.2 | 33.0
310 - 315 4.11 {o.25 0.13 1.36 2.06 | 36.1 | 0.26 | 12.1 | 57.0 | 3k.0
315 - 320 L.01 |0.43 0.27 1.68 3.77 | 34.6 | 0.17 9.4 | 60.0 | 34.2
320 - 325 4.30 }0.55 0.06k4 0.87 3.43 [ 38.9 | 0.15 | 7.5 | Thk.0 | 37.5
325 -~330. | 4.39 |o0.52 0.016 0.81 2.0 | L0o.8 | 0.15 8.5 | 76.3 | k1.6
330 - =.335 t+L4.27 |0.18 0.017 1.1k 1.03 | 39.4 | 0.13 7.6 | 7TL4.6 | Lo.2
335 - 3ho L.43 1o0.11 0.35 - 2.1 1.72 | 39.8 |0.12 | 6.7 | 75.3 | 43.3
340 - 345 4L.48 ]0.08 L.69 9.12 9.26 | 33.4 | 0.08 6.1 | 63.2 | 43.8
345 - 350 4.31 Jo.027 | 7.46 12.1 22.30 | 26.6 | 0.02 3.2 | 49.7 | 36.7
350 - 355 L.33 {0.033 | 5.13 11.0 18.18 | 28.4 | 0.02 3.5 | sh.b | 37.4
355 - 360 3.57T {0.0L0 | 1.45 L.6L 7.55 | 21.2 | 0.06 5.5 | 38.3 | 23.6
360 -~ 365 3.7+ J0.059 | 0.95 3.10 6.86 | 25.6 | 0.02 3.9 | 48.8 | 28.6
365 -~ 370 L.70 }o0.017 | 2.37 4.96 13.38 | 38.4 | 0.01 2.6 | 79.5 | k6.2 |
370 - 375 4.89 J0.008 | 0.94 0.66 6.86 | 4k5.3 | 0.007| 2.4 | 87.3 | 52.5
375 - 380 4.86 | 0.008 { 0.075 0.17 0.69 | k5.4 | 0.006| 2.8 [ 90.9 | 52.1
380 - 385 4.86 j0.016 { 0.96 1.82 6.86 | Lk.0 | 0.01 3.5 | 86.0 | 45.1
385 - 390 4.51 |[o0.054 | 0.78 2.01 17.15 | 4.0 | 0.02 5.3 | 78.7 | 20.9
390 - 395 3.38 | 0.11 0.48 1.65 8.92 | 20.0 | 0.01 5.0 | 36.5 | 18.3
395 - hoo | 3.35 {0.088 | 2.70 L. o2 50.08 | 15.9 | 0.03 5.4 [ 26.2 | 17.3
hoo - Lo1 3.12 | 0.085 | 2.95 3.26 78.20 | 10.2 | 0.0k 7.4 | 12.2 9.18
(1) g/t, (2) Pyrrhotite, (3) Pyrite
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DETATLS OF TESTS

Test No. 1

Purpose: To perform the standard lead and zinc flotation procedure on
the newly received Grum ore composite.

Procedure: Grind and float a lead concentrate. Regrind the concentrate and
clean four times. Combine the lead rougher and 1lst cleaner tail=-
ings, condition and float a zinc concentrate. Regrind the zinc

-concentrate and clean four times.

Feead: 2000 grams-minﬁs 10 mesh Grum Composite.

_Grind: 30 minutes at 65 percent solids in the laboratory ball mill.

Conditiohs;

Reagents Added, grams~per tonne Time, minutes
Stage pH
NaCOs |ZnS0y |NaCN [Z-11|MIBC |R-2L42 Grind|Cond. [Froth
Primary Grind 2500 [500 150 | a5 | - - 30 - - -
Pb Rougher - - - 10 |15 - - 1 3 9.5
- - - 10 |10 - - 1 3 -
- - - 5 |10 - - 1 3 -
Pb Conc. Regr. 500 250 100 - - 15 30 - - -
Pb 1st Cl. - - - 2.5 - - - 1 3 9.6
. - - - 2.5 - 5 - 1 3 -

Pb 2nd C1. 150 |[100 50 - | - - - 1 3 9.6
- - - 2.5 - |2.5 - 1 1 -

Pb 3rd Cl. 50 50 25 -1 - - - 1 3 9.6

Pb Lth Cl. 50 - 25 -1 - - - 1 2 9.7

Combine lead rou%her andllst c}eanezl- ta.i'.ILings for zincl: circult.

; o 1

Stage
Flotation Cell
Speed: r.p.m.
% Solids

Pb Rougher
1000 g D - 1
1800

Pb Regrind

Rod

-

Mill

Pb lst + 2nd Cl.
500 g D - 1
1200

' Pb 3rd + Lth Cl.
250 gD -1
1000
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Test No. 1 - Continued

- 16 -

Conditions:
Reagents Added, grams per tonne Time, minutes
Stage - pH
Ca(0H) 5 [CuS0y4 [2-11 [M-TL48 |DF-250 Grind |[Cond. |Froth
Condition 1250 600 - - - - 3 - 11.2
Zn Rougher - - 10 30 10 - 2 3 -
- 1150 5 |20 > - 2 p] -
Zn Conc. Regr. 500 250 - |20 - 15 - - -
Zn 1lst Cl. - - 5 - - - 1 3 11.1
- - 10 - 2.5 - 1 3 -
Zn 2nd C1. 250 - - - - 1 2 11.3
- - 5 - 2.5 - 1 2 -
Zn 3rd Cl. 250 - 2.5 | - 2.5 - 1 3 11.5
Zn bth Cl. © 250 - - - - - 1 2 11.6
Stage Zn Rougher Zn Regrind Zn Cleaners
Flotation Cell 1000 gD - 1 Pebble Mill 500 g D-1
Speed: r.p.m. - 1800 - 1200 .
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Test No.il - Continued -

Metallurgical Results

, Weight Assays, . % .| . % Distribution
Product
% . Pb .| Zn. _.Pb. _Zn

1. Pb Cleaner Conc. 6.85 49.6 |10.5 73.0 8.0
2. Pb bth Cl. Tail. "~ 1.98 19.5 |15.6 8.3 3.4
3. Pb 3rd Cl. Tail. .- 1.56 13.5 | 16.5 k.5 2.9
4. Pb 2nd Cl. Tail. 5,12 4,00 | 1Lk.1 L. L 8.1
5. Zn Cleaner Conc. 11.L42 0.59 | 51.8 1.4 66.0
6. Zn Lth Cl. Tail. 0.86 1.55|18.8 0.3 1.8
T. Zn 3rd Cl. Tail. 1.17 1.60 |13.7 - 0.L 1.8
8. Zn 2nd Cl. Tail. 3.63 1.32| 5.4 1.0 . 2.2
9. 7Zn 1lst Cl. Tail. 6.55 0.79| 1.68 1.1 1.2
10. Zn Rougher Tail. 60.86 . 0.%2| 0.68. 5.6 4.6
Head (Calculated) 100.00 . L.65| 8.97 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 8.83 k2.9 [11.6 81.3 11.h
Products 1 to 3 10.39. 38.4 [12.4 85.8 1L4.3
Products 1 to L 15.51 27.1. | 12.9 90.2 22.h.
Products 5 and 6 12.28 0.66 [ 4b9.5 1.7 67.8
Products 5 to T 13.45 " 0.7Th | k6. 2.1 69.6
Products 5 to 8 - 17.08. 1 0.86 [ 37.T 3.1 71.8
Products 5 to 9 23.63 0.84 | 27.T ) 73.0
Products 5 to 10 8L. L9 0.54 { 8.2k 9.8 7.6
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Test No. 1 - Continued

Screen Analysis

Zn Rougher Tailing:

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

+ 100 0.2 0.2 99.8
150 1.7 1.9 98.1
200 6.4 8.3 91.7
270 T.T 16.0 8k.0
Loo 16.0 32.0 68.0

- koo 68.0 100.0 -

Total 100.0 - -

30 Minute Grind

+ 65 0.1 0.1 99.9
100 0.3 0.4 99.6
150 1.8 2.2 97.8

~ 200 7.0 9.2 90.8
270 8.7 17.9 82.1
Loo 17.7 35.6 6. b

- Loo 6h. L 100.0 S -

Total - 100.0 . - -

20 Minute Grind -

+ 65 0.k 0.k 99.6
100 1.6 2.0 98.0
150 5.4 T.4 92.6
200 12.8 20,2 79.8
270 11.3 31.5 68.5
koo 17.4 48.9 51.1

- koo 51.1 100.0 -

Total 100.0° - -




Test No. 1 - Continued

Screen Analysis

Composite Pb Cleaner Products

- 19 -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 25.0 pm 9.9 9.9 90.1
19. 4 10. 4 20.3 79.7
13.5 21.7 k2.0 58.0
9.3 - 18.1 60.1 39.9
7.2 9.6 69.7 30.3
- T.2 30.3 100.0 -
Total 100.0 - -
Specific Gravity L.oL
Composite Zn Cleaner Products
+ 200 mesh 0.6 0.6 99.L4
270 1.5 2.1 97.9
29.2 um 15.6 17.7 82.3
22.6 10.8 28.5 T1.5
15.8 16.3 L4.8 *55.2
10.9 1k.0 58.8 1.2
8.4 8.2 67.0 33.0
- 8.4 33.0 100.0 -
Total 100.0 . - -

Specific Gravity 3.91
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Test No. 2
Purpose: To investigate the effect of .two-stage regrinding of the lead -
- rougher concentrate and of adding depressant 1902 to the Zn
circuit. :

Procedure: Grind and float a lead concentrate. Regrind the concentrate and
clean ‘once. Regrind the lst cleaner concentrate and clean four
more times. <Combine the lead rougher and lst cleaner tailings,
condition and float a 2zinc concentrate. Regrind the Zn concentrate
and clean four times.

Feed: 2009% grams minus 10 mesh Grum Composite.

Grind: 30 minutes at 65 percent .solids in the laboratory ball mill.

Conditions:

Reagents Added, grams per tonne Time, minutes
Stage PH
NaCOs |ZnS04 {NaCN [Z-11|MIBC |R-242 | Grind |Cond. |Froth
Primary Grind | 2500 {500 |[150 |25 - - I 30 - - -
Pb Rougher - - - |10 |20 - - 1 3 9.5
- - - |10 |1lo - - 1 3 -
- - - 5 |10 - - 1 3 -
- - - 5 |10 - . - 1 3 -
Pb 1lst Regr. 375 250 (100 | 5 - |15 20 - - -
Pb 1st Cl. - - - 2.5 - | - - 1 4 9.5
- - - |2.5| - 5 - 1 L -
Fb 2nd Regr. 300 |150 ™15 - |20 40 - - -
Pb 2nd Cl. - - - le.5|2.5 ] - - 1 L 9.3
- - - |2.5|2.51] 5 - 1 L - .
Pb 3rd Cl. 150 50 50 | - - - - 1 3 9.4
- - - |le.s|2.5] 5° - 1 3 -
Fb 4th Cl. 100 50 25 | - - - - 1 2 9.4
- - - - - 12.5 - 1 2 -
Pb 5th Cl. 50 ] - 25| - 2.5 | - - 1 3 9.5
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Test No. 2 - Continued

- 2] -

Conditions:
Reagents Added, grams per tonne Time, minutes
Stage 1 c pH
Ca(OH);]Cu804 1902|z-11 [M-TL8|DF-250 } Grind |Cond. |Froth
7n Circuit (lead jrougher ﬂlus lét cllaner tailings)
Condition 1250 |600 - - - - - 3. - 11.2
Zn Rougher - - - |10 |30 10 - 2 3 -
- 150 - |10 |20 10 - 2 5 -
Zn Conc. Regr. 500 |250 - - |20 - 15 - - -
Zn 1lst Cl. - - 20 5 - - - 2 3 11.2
- - - 10 - 2.5 - 1 3 -
Zn 2nd Cl. 250 - 10 - - - - 2 2 11. 4
- - - 5 - - - 1 2 -
Zn 3rd Cl. 250 - 5 2.5 | - - - 2 3 11.5
Zn Wth C1. 250 - 5 - - - - 2 2 11.6
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Test No. 2 - Continued -

Metallurgical Results .

- 22 -

_ Weight Assays, % # Distribution
Product . -
’ % Tb 7n Pb! Zn

1. Pb Cleaner Conc. 6.49 60.3 T.52 81.3 5.4
2. Pb 5th Cleaner Tail. 0.91 12.5 15.8 2.4 1.6
3. Pb bth Cleaner Tail. 2.52 6.79 15.3 3.6 4.3
4. Pb 3rd Cleaner Tail. 3.95 2.98 13.7 2.4 6.0
5. Pb 2nd Cleaner Tail. 6.78 2.01 1.2 2.8 10.6
6. Zn Cleaner Conc. 10.27 0.50 51.7 1.1 58.5
7. Zn Lth Cleaner Tail. "~ 0.8k 0.98 26.4 - 0.2 2.k
8. Zn 3rd Cleaner Tail. 1.94 1.06 15.8 0.4 3.k
9. Zn 2nd Cleaner Tail. L .ok 0.9k 5.93 0.8 2.6
10. Zn lst Cleaner Tail. 10.16 0.57 1.33 1.2 1.5
11. Zn Rougher Tailing 52.10 0.36 . 0.65 3.8 3.7
Head (Calculated) 100.00 L.82 9.07 | 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 7.k 544 8.54 83.7 7.0
Products 1 to 3 9.92 42,3 10.25 87.3 11.3
Products 1 to b4 13.87 31.1 11.2 89.7 17.3
Products 1 to 5 20.65 21.6 12.2 92.5 27.9
Products 6 and T 11.11 0.5h 49.8 .1.3 60.9
Products 6 to 8 13.05 0.61 L. 7 1.7 64.3
Products 6 to 9 17.09 0.69 35.6 2.5 66.9
Products 6 to 10 27.25 0.65 22.8 3.7 68. 4
Products 6 to 11 79.35 0.46 8.26 7.5 T2.1
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Test No. 2 — Continued

Screen Analysis

- 23 -

Composite Pb Cleaner Products

Particle % Retained % Passing

Size Individual Cumulative Cumulative
+ 25.0 ym 2.5 2.5 97.5
19.4 1.k 3.9 96.1
13.5 8.0 11.9 88.1
9.3 18.3 -30.2 69.8
T.2 1k.2 L. L 55.6
- T.2 55.6 100.0 -
Total 100.0 - -

Specific Gravity 4.98
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Test No. 3.
Purpose: To investigate the flotation of lead and zinc from the Cyprus
Anvil Drill-Core Composite.
Procedure: As for test No. 1.
Feed: 2000. grams minus 10 mesh Cyprus—-Anvil Drill Core Composites.
Grind: o 20 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
" Reagents Added, g/tonne. . Time, minutes
Stage : ' pH
Na>C03 |ZnS04{NaCN| 2-11 {MIBC Grind|Cond. |Froth
Grind : 2500 [500 50 |25 - 20 - - -
Pb Rougher - - - - 20 - 1 3 9.9
: - - - 115 5 - 1 3 -
_ ‘ - - - 10 | 5 - 1 3 -
Pb Conc. Regr. 1000 [250 |75 3115 | - 20 - - -
Pb 1lst Cl. - - - 5 5 - 1 3 10.2
, - - - 5 2.5 - 1 3 -
Pb 2nd C1. 100 |100 50| - |[2.5 - -1 2 10.0
- - - 5 2.5 - 1 2 -
Pb 3rd Cl. 100 | 50 |25 - | - - 1 2 9.9
- - - |2.5 |2.5 - 1 1 -
Pb 4th C1. 50 | - 25 - |a. - 1 2 9.9
Combine lead rqu%her and]lst c+eane¥ tailings for zinclflotafion
] I
Stage Pb Rougher . Pb Regrind Fb 1lst to.3rd Cl. Pb L4Lth Cleaner
Flotation Cell 1000 g D - 1 Rod Mill 500 g D-1 250 g D -1
Speed: r.p.m. 1800 ) - 1200 1000

4 .Solids 33 ~ : - -



Test No. 3 - Continued

Conditions:

- 25 -

Flotation Cell 1000 g D -
Speed: r.p.m. 1800.

1

Pebble Mill

560 g D - 1
1200. .

Reagents Added, grams per tonne Time, minutes
Stage pH
Ba(.0H) 2| CuS0y|Z-11|M~T48 [DF-250{1902 | Grind |Cond. |Froth :
Condition 1250 - - - - - - 2 - -
‘ - 750 - - - - - 3 - 11.4
Zn Rougher - - 20 |20 20 - - 1 5 -
= - 10 |10 10 - - 1 5 -
Zn Conc. Regr. - T50 |250 - |ao0 - - 20 - - .-
Condition - - - - - 50 . - 2 - 11.3
Zn 1st Cl. - - 5 - 2.5 - - 1 -3 L -
S - - 5 | - - - - |1 |3 -
Zn 2nd Cl. 250 - - - - 25 - 2 .2 . 11.5
' o - - 5 - 2.5 - - 1 2 . -
Zn 3rd Cl. 250 - - - - 15 - 2 . 2 11.6
- - 2.5 | - 2.5 - - 1 1 -
Zn Wth Cl. 250 - - - - 10 . - la...| 2. 11.6
Stage : Zn Rougher Zn Regrind . Zn Cleaners -
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Test No. 3 - Continued

- Metallurgical Results

Weight Assays, % % Distribution
Product -
- % Gu Pb Zn  |Ag¥ Cu Pb Zn Ag
1. Pb Cleaner Conc. 3.51 0.26 | 73.1 | 3.38]580.12 L.6| 86.3| 2.8(67.3
— 2. Pb 4th Cl. Tail. 0.ko 1.11 |29.3 | 8.96|251.67 2,2 3.9| 0.8| 3.3
3. Pb 3rd Cl. Tail. 0.80 0.87 [12.0 |10.5 |111.57 3.5| 3.2 2.0| 3.0
4. Pb 2nd Cl. Tail. 2.09 0.4k | 2.50| 9.72| 33.11 L6 1.8 L.7| 2.3
_ 5. Zn Cleaner Conc. 7.48 1.35 | 0.48|Lk9.1 | 23.67 50.8| 1.2] 85.4| 5.9
6. Zn Lth Cl. Tail. 0.23. 2.76 | 1.57|10.4 | 41.82 3.2 0.1] 0.6 0.3
- T. 2n 3rd Cl. Tail. 0.57 0.76 | 0.66| L.L9| 22.1L 2.2| 0.1] 0.6 0.k
8. Zn 2nd Cl. Tail. 1.83 0.36 | 0.35]| 1.82] 19.55 3.3 o0.2| o.7| 1.2
- 9. Zn 1lst Cl. Tail. 6.63 0.10 | 0.15| 0.29| T.55 3.3| 0.3] o0.4| 1.6
10. Zn Ro. Tailing T6.46 0.058| 0.11|-0.11| 5.83 | 22.3| 2.9| 2.0|1Lk.T
- Head (Calculated) 100.00 0.20 | 2.98| L4.30| 30.26 | 100.0{100.0|100.0 |100.0
Calculated Grades and Recoveries
Products 1 and 2 3.91 - 0.35 | 68.6 | 3.95|546.52 6.8] 90.2} 3.6]| T70.6
- Products 1 to 3 L.71 0.L4k4 |59.0 | 5.06|L4T2.65 10.3]| 93.4} s5.6| 73.6
Products 1 to L 6.80 0.44 |h1.6 | 6.49337.56 14.9| 95.24 10.3| 75.%
Products 5 and 6 T.71 1.39 | 0.51|47.9 | 2Lk.22 54.0| 1.3} 86.0| 6.2
- Products 5 to T 8.28 1.35 | 0.52|45.0 | 2k.07 56.2| 1.4| 86.6| 6.6
Products 5 to 8 10.11 1.17 | 0.49|37.1 | 23.25 59.5| 1.6} 87.3] 7.8
- Products 5 to 9 16. 7k 0.75 | 0.36|22.5 | 17.0L 62.8| 1.9l 87.7] 9.4
_ Products 5 to 10 93.20 - 0.18 | 0.15| L.1k4| T.84 85.1| L4.8] 89.7| 2Lk.1

* _g/'b




_27_'

Test No., 3 - Continued’

Screen Analysis

C.A. Composite - 20 Minute Gzrind

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 65 0.1 0.1 99.9
100. . . 1.9 2.0 98.0
_ 150 . . 8.2 10.2 89.8
200 - 16.8 27.0 73.0
270 . 11.9 38.9 61.1
Loo. . 16.6 .55.5 Lk, 5
- - koo . IV . 100.0 -
Total 100.0 . - -

Zn Rougher Tailing

- + 65 0.2 0.2 99.8
100 - 2.4 2.6 9T7.4
- 150 8.6 11.2 88.8
200 . 17.2 28. 4 T1.6
270 11.8 L4o.2 59.8
- Loo . 16.3 . 56.5 - 43.5
- koo . _ L3.5 - 100.0.. -
- Total 100.0 - -
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Test No. 3.- Continued

Screen Analysis

Composite Pb Cleaner Products

- 28 -

Particle % Retained : % Passing
Size Individual " Cumulative Cumulative
+ 23.4 um 7.0 7.0 93.0
18.2 ‘5.0 12.0 88.0
12.7 18.3 30.3 69.7
8.7 21.0 51.3 48. 7
6.7 11.8 63.1 36.9
- 6.7 36.9 100.0 -
Total 100.0 - -
Specific Gravity 5.47
Composite Zn Cleaner Products
+ 200 mesh 0.3 0.3 99.7
270 0.8 1.1 98.9
27.5 um 13.2 14.3 85.7
21.3 10.8 25.1 4.9
“1k.9 16.8 1.9 58.1
10.2 1k.9 56.8 43.2
T.9 9.0 65.8 34,2
- 7.9 3k.2 100.0 -
Total 100.0 . - -

Specific Gravity 4.19
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Test No. U4
Purﬁose: . To investigate the effect of adding a portion of the coarse
tailing to the cleaner stages to improve selectivity.
Procedure: See flowsheet.
Feed: 2000 grams minus 10 mesh Grum Composite.
Grinad: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, grams per tonne.. Time, minutes
Stage _ pH
Na>CO03 [ZnS04| NaCN Z-11| MIBC [R-242 | Grind |Cond.|Froth
Primary Grind | 2500 |500 150 [25 | - | - 30 - - -
Pb Rougher - - - {10 .}20 .| - - 1 3 9.5
- - - |10 {10 | - - 1 3 -
- - - > |10 .| - - 1 3 -
. - - = 5 (10| - § - 1 '3 -
Pb 1lst Regr. 500 |250 . |100. ] 5 - |15 © 30 - - -
Add 10 % of the Pb rougher tailing to pell ?nd conde-+ -~ - { 10 -
Pb 1lst Cl. - - - l2.5| 5 - - 1 L 9.5
: = - - |2.5 ] - 5 - 1 L -
Pb 2nd Regr. 500 {150 ™ | 5 - |15 30 .} - - -
Add 20 % of the Pb rougher tkiling to pell gnd condition |10 .| - -
Pb 2nd Cl. - - - la.5| - - - 1 L 9.6
- - - (2.5 - 5 - 1 L -
Fb 3rd Cl. 100. | 50 50 | - - - - 1 3 9.7
- |- .1- 12.5| - |2.5 - 1 "3 -
Pb Lth C1. 100 |50 .| 50 | - - - - 1. 2 9.7
- - - - - |2.5 - 1 2 -
Pb 5th Cl. . 50 | - 25 | - - - - 1 .3 9.8
Combine Pb rougher and'lst and>2nd;cleaner.tailings‘for.Zﬁ.flot?tion.
i 1 . 1 [] 1 ]
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Test No. L4 - Continued

- 30 -

Cbnditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH) 5 |CusS04 |Z-11 [M~-TL8|DF-250 | Grind|Cond. |Froth
Zn Circuit
Condition 1250 |600 - - - - 3 - -
Zn Rougher - - 10 30 10 - 2 3 11.1
' - 150 - fo 30 10 - 2 5 -
Zn Conc. Regr. 500 250 - 20 - 30 - - -
Deslime Zn tailing and adi| 20 % ,of sand fraction to Zn lst cleaner.
Condition - - - - | - - | 10 - -
Zn lst Cl. - - 5 - - - 1 3 11.0
- - 5 - - - 1 3 -
Zn 2nd Cl. 250 - - - - - 1 2 11.2
- - 5 - - - 1 2 -
Zn 3rd Cl. 250 - |- - - - 1 2 11. k4
- - 2.5 - - - 1 1 -
Zn Lth Cl. 250 - - - - - 1 2 11.5
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Test No. 4 - Continued

Metallurgical Results

_ Weight Assays, % % Distribution
. Product
% 7n Pb 7n

1. Pb Cleaner Conc. T.07 9.3 8.50 86.L4 - 6.7
2. Pb 5th Cleaner Tail. 0.82 9.22 17. 1.6 1.6
3. Pb bth Cleaner Tail. 1.63 5.12 17. 1.7 3.1
4. Pb 3rd Cleaner Tail. 2.75 2.36 1k, 1.3 k.6
5. Zn Clenaer Conc. 11.67 0.5k 53. 1.3 69.1
6. Zn Uth Cleaner Tail. 1.11 1.09 32. 0.2 k.o
T. Zn 3rd Cleaner Tail. 1.19 1.37 17. 0.3 2.3
8. Zn 2nd Cleaner Tail. 2.62 1.13 6. 0.6 2.0
9. Zn 1lst Cleaner Tail. 15.80 0.60 - 1. 2.0 2.6
10. Zn Tailing Sand 28.21 0.39 0. 2.3 2.0
11. Zn Tailing Slime 27.13 0.1 0. 2.3 2.0
- Head (Calculated) 100.00 4.85 9. 100.0 100.0

Calculated Grades and Recoveries
Products 1 and 2 7.89 9.4 88.0 8.3
Products 1 to 3 9.52 10.8 89.7 11.L4
Products 1 to L 12.27 11.7 91.0 16.0
Products 5 and 6 12.78 51.5 1.5 73.1
Products 5 to T 13.97 48.6 1.8 75. 4
Products 5 to 8 " 16.59 k2.0 2.k 7.4
Products 5 to 9 32.39 22.2 L. L 80.0
Products 5 to 11 87.73 8.62 9.0 8Lk.0
Reconstituted Zn Ro. Tail. | 62.39 0.65 5.1 k.5
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Test No. 4 - Continued
Flowsheet
. Feed
Primary Grind
Lead Rougher ={ Zinec Rougher Deslime
10 4 of 20 | of
Tailing Tailing t
Pb lst Regrind Zine Regrind | 20 % Ff Sand
= N "
Condition Condition
V ]
Pb 1st Cleaner I 7n lst Cleaner ——e;fzq lSt.
Cl. Tail.
—
. Zn énd
=
Pb 2nd Regrind Zn 2nd Cleaner 01, Tail.
LY M) q,
Condition '
Zn 3rd
—=>
,W Zn 3rd Cleaner oL Tail.
Pb 2nd Cleaner
: Zn L4th
—
7n Uth Cleaner CL. Tail.
. . Pb 3rd
T
Pb 3rd Cleaner c1l. Tail.
Zn Cleaner Concentrate
Pb 4th
—
Pb bth Cleaner Gl. Tadil.
' Pb 5th
=
Pb 5th Cleaner cl. Tail.

| Zn Tail.

Slime

Sang—=7n Tail.

Sand
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Test No. 5
Purpose: To repeat test No. 3, but with a finer primary grind.
Procedure: As for test No. 3.
Feed: 2000 grams minus 10 mesh Cyprus Anvil Drill Core Composite.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, g/tonne | Time, minutes
Stage pH
NazC03 |ZnS04|NaCN |Z2-11 |[MIBC | Grind [Cond. |Froth
Grind 2500 | 500 {150 | 25 | - - 30 - - -
Pb Rougher - - - - |20 - 1 3 9.8
- - - “15 > - 1 3 -
- - - 10 | 5 - 1 3 -
Pb Conc. Regr. 750 |-250. | 75 | 15 | - 20 - - -
Pb 1st Cl. - - - 5 12.5 - 1l 3 10.0
- - - 5 12.5 - 1 3 -
Pb 2nd C1. ‘100 | 100 | .50 - | - - 1 2 -
o - - |- 5 |2.5 - || 2. -
Pb 3rd C1.. 100 50 | 25 -] - - 1. 2 9.9
: - |l - - | 2.5]2.5" - 1. 1 S
Pb hth C1. 50 - 25 | - |2.5 - 1-| 2 10.0
dtion.
[
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Test No. 5 - Continued

Conditions:

Reagents Added, grams per tonne - Time, minutes
Stage T

ca(0H)2|CuS0,4 | Z-11[M-T48 |DF-250 |1902 | Grind|Cond.|Froth

Condition 1250 - - - - - - 3 -

. - 600 - - - - - 3 -

Zn Rougher -. - 10 |30 20 - - 1 5

T - 150 10 20 10 - - 1 5

Zn Conc. Regr. TS50 |250 - |20 - - 20 - -

Condition - - - - - |50 - 2 -

Zn 1st Cl. - - 5 - 2.5 | - - 1 3

_ - - 5 - - - - 1 3

Zn -2nd Cl. 250 - - - - |25 - 2 2

- - 5 - 2.5 | - - 1 2

Zn 3rd Cl. 250 - - - - |15 - 2 -2

- - 2.5 | - 2.5 | - - 1 1

Zn bth C1. 250 - - - - |10 - 2 2
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Test No. 5 - Continued

Metallurgical Results
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Assays, %,g/t

: Weight %4 Distribution
Product -
% Cu Pb Zn | Ag Cu | Pb Zn | Ag

1. Pb Cleaner Conc. 3.76 0.35 |72.7 | 3.21(589.96 6.4]191.8 2.8 |Tk.1
2. Pb Lth Cleaner Tail. 0.27 1.56 |14.6 | 9.75[153.n 2.0 1.3 0.6 1.k
3. Pb 3rd Cleaner Tail. 0.36 0.91 | 6.23|11.0 | 7Lk.96 1.6| 0.8] 0.9 | 0.9
4. Pb 2nd Cleaner Tail. 1.69. 0.46 | 2.32]10.2 | 37.73 3.8 1.3| Lk.0| 2.1
5, Zn Cleaner Conc. 7.92 1.60 | 0.50|48.6 | 26.07| 61.5| 1.3| 88.3| 6.9
6. Zn b4th Cleaner Tail. 0.30 0.94 | 0.76| 6.00( 28.51 1.4| 0.1 o.4] 0.3
7. Zn 3rd Cleaner Tail. 0.77 0.29 | 0.k0| 2.10( 15.09 1.1| 0.1| o.k| o.k4
8. Zn 2nd Cleaner Tail. 2.85 0.16 | 0.25| 0.97| 9.60 2.2| 0.2| 0.6 0.9
9. 7Zn 1lst Cleaner Tail. | 11.3L 0.058| 0.11]| 0.16| L.20 3.2 0.4| o.k| 1.6
10. Zn Rougher Tailing TO.Th 0.049| 0.11| 0.10| L.80| 16.8| 2.7| 1.6|11.5
Head (Calculated) 100.00 0.21 | 2.98( 4.36| 29.9 | 100.0 [100.0 [100.0 {L00.0
Calculated Grades and Recoveries

Products 1 and 2 .03 0.43 |68.8 | 3.65(560.71 8.4193.1| 3.4 T5.5
Products 1 to 3 4.39 0.47 |63.7 | 4.25(520.88| 10.0| 93.9| L.3|76.4
Products 1 to b 6.08 0.47 |46.6 | 5.91|386.58| 13.8]95.2| 8.3| 78.5
Products 5 and 6 8.22 1.58 | 0.51|47.0 | 26.16| 62.9| 1.4]| 88.7| T.2
Products 5 to T 8.99 1.47 | o.50|43.2 | 25.22| 64.0| 1.5( 89.1| 7.6
Products 5 to 8 11.84 1.15 | 0.44]33.0 | 21.45]| 66.2| 1.7| 89.7| 8.4
Products 5 to 9 23.18 0.62 | 0.28/16.9 | 13.01| 69.4| 2.1|90.1|10.0°
Products 5 to 10 93.92 0.19 | 0.15| Lk.26|. 6.83| 86.2 h.8) 91.7| 21.5
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Test No. 5 - Continued

Screen. Ané.lysis

C.A. Compogite - 30 Minute Grind

Mesh Size %4 Retained % Passing
(Tyler) Individual Cumulative Cumulative

+ 65 0.1 0.1 99.9
100 . 0.3 0.4 99.6
150 2.4 2.8 97.2
200 9.2 12.0 88.0
270 10.1 22.1 TT7.9
koo 19.7 41.8 58.2

- Loo 58.2 100.0 -

Total 100.0 - -

Zn Rougher Tailing .

+ 150 3.1 3.1 96.9
200 10.6 13.7 86.3
270 9.7 23.L4 76.6
koo 17.8 "h1.2 58.8

- Loo 58.8 100.0 -

Total 100.0 - -




"

[

ToUT

-1

1

[

=

[

——y

Test No. 6
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Purpose: To investigate the effect of using the C.A. coarse primary grind
followed by the Grum two stage lead regrinding.
Procedure: As for test No. 2.
Feed: 2000 grams minus 10 mesh Cyprus-Anvil Drill Core Composite.
Grind: 20 minutes at 65 percent solids in the laboratory ball mili.
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
NasCOs [ZnSO04 |NaCN |2-11 [MIBC|R-242 | Grind [Cond. |Froth
Grind 2500 |s00 150 |25 | - | - 20 - - -
Pb Rougher - - - - |20 - - 1 3 9.9
- - - |15 |5 |- - 1 3 -
- - - 10 | 5 - - 1 3 -
Pb 1lst Regr 500 |250 |100 51 - |15 20 - - -
Pb 1lst Cl. - - - 2.5|12.5 | - - 1l 3 9.8
- - - 2.5 - > - 1 3 -
Pb 2nd Regr koo |150 75 51~ |15 Lo - - -
Pb 2nd Cl. - - - 2.5| - - - 1 3 9:8
_ - - - 2.5| = 5 - 1 3 -
Pb 3rd Cl. 100 50 50 | - [ - - - 1 2 9.8
- - - 2.5 - 5 - 1 2 -
Pb bth C1. 100 | 50 25 - |- - - 1 2 9.8
- - - - |- ]2.5 - 1l 1 -
Pb 5th Cl. 50 | - 25 - - - - 1 2 9.9
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Test No. 6 — Continued
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Conditions:
Reagents Added, g/tonne Time, minutes
Stage ' pH
Ca(0H)5 |CuS0,|Z-11 |[M-TL8{DF-250 | Grind |Cond. lF‘roth
Zn Circuit (Lead |rougher j|lus 1|t cleaner tailings)
Condition 1250 |500 - - - - 5 - 11.3
Zn Rougher. - - 10 |30 20 - 2 5 -
- 250 |10 |20 10 = 2 5 -
Zn Conc. Regr. T50 |250 - la0 - 30 - - -
Zn 1lst Cl. - - 5 - > - 1 3 1.1
- - 5 - 2.5 - 1 3 -
Zn 2nd Cl. 250 - - - - - 1l 2 -11.3
- - 5 - 2.5 - 1 2 -
Zn 3rd Cl. 250 - - - - - 1 2 1.4
- - 2.5 | - - - 1 1 -
Zn Wth C1. 250 - - - - - {1 2 11.5




Test No. 6 - Continued

Metallurgical Results

- 39 -

\OCDNO\U'I-J-"UJI\)!.—'

: Weight Assays, % % Distribution
Product -

% Cu Fb Ag* Cu -Pb Zn Ag

Pb Cleaner Conc. 2.94 0.30 | 79.0 1.32 [63L4.55 L.4| 82.9 0.8 | 6L4.5

Fb 5th Cl. Tail. 0.21 1.10 | 43.9 5.66 [354.81 1.2 3.2 0.3 2.6

Pb Lth Cl. Tail. .0.53 1.03 | 26.0 8.10 |237.80 2.7 k.9 0.9 h

Pb 3rd Cl. Tail. 1.08 0.59 5.90 9.57 | 68.60 3.2 2.3 2.3 2.6

Pb 2nd Cl. Tail. 2.94 0.35 2. 9.73 | 30.53 5.2 2.3 6.2 3.0

Zn Cleaner Conc. 7.51 1.56 0. 48.5 2hk.70 | 58.6 1.3 | T79.3 6.4

Zn 4th Cl. Tail. 0.17 0.78 0. 6.31 | 25.73 0.6 - 0.2 0.2

Zn 3rd Cl. Tail. 1.43 0.59 0. 5.35 | 22.30 L.2 | 0.3 1.7 1.1

. Zn 2nd Cl. Tail. 5.59 0.10 0. 0.37 6.86 2.8 0.2 0.4 1.3

10. Zn 1lst Cl. Tail. | 33.61 0.036| oO. 0.92 L.80 6.1 0.7 6.7 5.6

11. Zn Rougher Tail. | L43.99 0.050| oO. 0.12 5.9 | 11.0{ 1.9 1.2 8.3

Head (Calculated) 100.00 0.20 2. 4.60 | 28.93 | 100.0 | 100.0 | 100.0 |100.0

Calculated Grades and Recoveries .

Products 1 and 2 3.15 0.35 | T6. 1.61 |615.90 5.6 | 86.1 1.1 | 67.1

Products 1 to 3 3.68 0.45 | 69. 2.54 |561.L45 8.3| 91.0 2.0 | T1.5

- Products 1 to L L.76 0.48 | 55. b1k |Lk9.62 | 11.5| 93.3 h.3 | Th.1

Products 1 to 5 7.70 0.43 | 3L. 6.27 |289.61 | 16.7| 95.6| 10.5 | T77.1
Products 6 and T 7.68 1.54 0. 47.6 [2Lk.72 59.2 1.3| T9.5 6.6
Products 6 to 8 9.11 1.39 0. 40.9 2h. 34 | 63.4 1.6| 81.2 7.7

Products 6 to 9 14,70 0.90 0. 25.5 | .I7T.70 | 66.2 1.8] 81.6 9.0

Products 6 to 10 48.31 0.30 0. 8.40 8.72 | T2.3 2.5| 88.3 | 1k.6

* g/t
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Test No. 7
_ Purpose: To investigate the flotation of lead and zinc from a 1:1. mlxtu.re
of Grum and Cyprus-Anvil ores using the Grum procedure.
‘ Procedufe: As for test No. 2.
- Feed: _ 2000 grams of l:1 mixture of Grum and Cyprus-Anvil - 10 mesh' ores.
I, _ .
- Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
o Conditions:
: . Reagents Added, grams per‘tonne Time, minutes :
— Stage pH
NasCOsz |ZnS0y| NaCN{ Z-11 |MIBC|R-242 | Grind Cond. [Froth
- Primary Grind 2500 |500 |150 |25 - - 30 - - -
Pb Rougher - - - ]10 20 - - 1 3 9.7
. - - - |10. |10 - - 1 3 -
- - - 5 |10 - - 1 3 -
— - - - 5 |10 - - |11 3 -
Pb 1st Regr. " 500 |250 |100 | 5 - 15 20 - - -
: Pb 1st Cl. - - - |2.5 | - - - 1 L 9.8
i - - - |2.5| - 5 - 1 L -
Pb 2nd Regr. 350 |150 51 5 - 15 Lo - - -
Pb 2nd Cl. - - - |25 |- | - - 1 L 9.6
~ - |- 1-1l25]|-| 5 - 1| b
“ Pb 3rd Cl. 150 | 100 | 50 | - - - - 1 3 9.7
. - - - 2.5 | - 2.5 - 1l 3 -
Pb bth C1. 100 | 50 | 25| - | - - - 1 2 9.7
- : - - - - - 2.5 - 1 2 -
- Pb 5th Cl. 50 | - 251 - - - - 1 3 9.8
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Test No. T - Continued

Conditions:

-

Stage

Reagents Added, grams per .tonne

Time, minutes

pH
Ca(OH)2 |CuSO4| M-T48|2-11 {DF-250|1902 | Grind |Cond.|Froth .
Zn Circuit (Pb rougher tailing |lus P) lstlcleaner tailing)

Condition 1250 |600 - - - - - 3 - 11.2
Zn Rougher - - 30 10 10 - - 2 3 -
- 150 |20 10 10 - - 2 5 -

Zn Conc. Regr. T50 250 |20 - - - 30 - - -
Zn 1st Cl. - |- - 5 - 20 - 2 3 11.3
- - - > 2.5 - - 1 3 -

Zn 2nd Cl. 250 - - - - 10 - 2 2 -
- - - 5 - - - 1 2 -
Zn 3rd Cl1. 250 - - - - 5 - 2 2 11.5
_ - - - 2.5 - - - 1 1 -
Zn 4th C1. 250 - - - - 5 - 2 2% 11.6
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Test No. 7 — Continued

Metallurgical Results

Total - 100.

o
1

Weight' . .Assays,.%.... % Distribution
Product -
’ % Cu Pb Zn Ag¥* Cu |.Pb Zn Ag

‘1. Pb Cleaner Conc. L. 72 - 0.35 | 68.6 L, 782.73 10.1 | 85.1 3.2] T1.3
2. Pb 5th Cl. Tail. 0.26 0.77 | 16.0 | 1kL. 199.81 1.2 1.1 0.6 1.0
3. Pb Lbth C1. Tail. 0.91 0.57 | 1.7 | 15. 158.09 3.2 2.61 2.1 2.8
4. Pb 3rd Cl. Tail. | 1.71 0.4 3.98 1 15. 65.86 4.3 1.8 3.8 2.2
5. Pb 2nd Cl. Tail. h.67 0.31 1.76 | 1k 40.82 8.9 2.2 9.9 3.7
6. Zn Cleaner Conc. 8.38 . 0.ko 0.51 | 52 29. 84 20.5 1.1 5.9 4.8
7. Zn Wth Cl. Tail. 0.79 0.66 0.86 | 25. 40.82 3.2 0.2 3.1 0.6
8. Zn 3rd Cl. Tail. 1.23 0.61 0.90 | 13. 36.36 h.6 0.3 2.5 0.9
9. Zn 2nd Cl. Tail. 3.46 0.55 0.76( T 25.0k 11.6 0.7 3.9 1.7
10. Zn 1st Cl. Tail. 9.9k 0.17 o.hbo| 1 13.38 10.3 1.0 1.5 2.6
11l. Zn Rougher Tail. | 63.93 0.057} 0.23| O© 6.86 22.1 3.9 3.5 8.4
Head (Calculated) 100.00 0.16 3.80 1 6. 51.79 |100.0 |100.0] 100.0} 100.0
Calculated Grades and Recoveries :
Products 1 and 2 ' 4.98 0.37 | 65.9 5. 752.31 11.3 | 86.2 3.8] T2.3
Products 1 to 3 1 5.89 0.40 | 57.4 6. 660.51 ih.5 | 88.8 5.9/ 75.1
Products 1 to b 7.60 0.4%0 | Ls.h 8. 526.71 18.8 | 90.6 9.7 77.34
Products 1 to 5 12.27 0.37 | 28.8 | 10. 341.78 27.7 | 92.8] 19.6} 81.d
Products 6 and T 9,17 0.42 0.54 | s0. 30.79 23.7 1.3| 69.0 5.4
Products 6 to 8 ° 10. 40 0.4k 0.58 1| k5. 31. 4k 28.3 1.6} T1.5 6.3
Products 6 to 9 13.86 0.k7 0.62 ] 36. 29.84 39.9 2.31 T75.4 8.4
Products 6 to 10 23.80 0.34 0.53 1} 21, 22.97 50.2 3.3] 76.9| 10.4]
Products 6 to 11 87.73 0.1k 0.31| 6 11.23 72.3 7.2] 80.4] 19.q}
¥g/t
Screen Analysis
30 Minute Grind _ (1:1 Grum:C.A.)
Mesh Size % Retained % Passing

(Tyler) Individual Cumulative Cumulative
+ 65 0.1 0.1 99.9

100 0.3 0.4 99.6

150 2.1 2.5 97.5

200 8.1 10.6 89.4

270 9.4 20.0 80.0

400 18.7 38.7 61.3
- Loo 61.3 100.0 -
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Test No. .7 - Continued

Screen Analysis

Composite Pb Cleaner Products

Particle % Retained % Passing
Size Individual Cumulative Cumulative

+ 25.3 um 1.0 1.0 99.0

- 19.6 2.k 3.4 96.6
13.7 2.6 6.0 9k.0
9.4 7.5 13.5 86.5
7.3 - 11.9 25.4 Th.6

- T.3 TLh.6 100.0 -

Total 100.0 - -

Composite Zn Cleaner Products Specific Gravity .86

+ 270 mesh 0.4 . 0.4 99.6
28.4 ym T-T 8.1 91.9
22.1 9.1 17.2 - 82.8
15.4 17.6 3L4.8 65.2
10.6 16.6 51.L 48.6

8.2 10.1 61.5 38.5
-~ 8.2 38.5 100.0 -
Total 100.0 - -

Specific Gravity 3.98
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Test No. 8

Purpose: To repeat test No. I (Carrier Flotation) on a 171 mixture but
deslime the tailing and add 10 % of the sands to each of the
lead 1lst and 2nd cleaner tailings.

Procedure: See flowsheet.

- Feed: 2000 grams of 1l:1 mixture of Grum and Cyprus-Anvil - 10 mesh ores.
Gringd: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions: |

Reagents Added, grams per tonne. Time, minutes
Stage i pH
NaxC0s|ZnS04|NacN| z-11 |[MIBC|R-242 | Grind |Cond. Froth.'| ...
Primary Grind 2500 |500 |150 25 | - - 30 - T- -
Fb Rougher - - - |10 . |20 | - - 1 |3 9.6
' - - - J10 . (10 .| - - 1 3 -
- - - 5 |10 .| - - 1 3" -
- - - 5 [10 .| - - 1 .3 -
Pb 1lst Regr. 500 |250 |100.] 5 - |15 - 30 - - -
Deslime lead rqugher tpiling and add 20 g ¢f the gand to 1st clleaner. |
Condition - - - - - - - 10 - 9.7
Pb 1st Cl. - - - 2.5 |12.5 | - - 1 L -
- - - 2.5 - | 5 - 1 L -
Pb 2nd Regr. 500- | 150 ™1 5 - 115 - 30 - - -
Add 200 g of the tailipg sand and condition. - - 10 - -
Pb 2nd Cl. - - - Ja2.5 | - - - 1 -4 9.8
- - - 2.5 | - 5 ~ 1 k. -
Pb 3rd Cl. 100 | 50 50 | - - - - 1 .3 9.8
- - - 2.5 | - |2.5 - 1 "3 -
Pb Wth C1. 100 | 50 50 | - - - - 1| 2. 9.8
- = = 1-1- las - 1] 2. -
Pb 5th Cl. 50 | - 25§ - - - - A fA3:ﬂ ...9.9
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Test No. 8 - Continued
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Conditioné:
Reagents Added, grams per tonne Time, minutes
Stage . pH
Ca(0H)2|CuS04|M-TL48|Z-11 [DF-250 | Grind |Cond. |Froth
Zn Circuit (combined Pb rougher) 1ét And 2ld’ cleaner tailings)
Condition 1250 |600 - - - - 3 - 11.1
Zn Rougher- - - 30 10 10 - 2 3 -
- 150 |20 10 10 - 2 5 -
Zn Conc. Regr. 500 150 - 20 - 30 - - -
Deslime Zn tailiyg and add 20 % of sand fraction to Zn 1lst clealer.
Condition - | - - - - - |10 - 11.0
Zn 1lst Cl. - - - 2.5 - - 1 3 -
- - - 2.5 - - 1 3 -
Zn 2nd Cl.- 250 - - - - - 1 2 11.2
- - - 2.5 - - 1 2 -
Zn 3rd Cl. 250 | - - - - - 1 2 1.k
- - - 1.3 - - 1 1 -
Zn Lth C1. 250 - - - - - 1 2 11.5




Test No. 8 - Continued

Metallurgical Results

_ 46 -

Weight Assays, % % Distribution
Product :
% Pb Pb 7n

1. Pb Cleaner Conc. L. 83 69.2 87.0 3.4
2. Pb 5th Cleaner Tail. 0.33 1k.9 1.3 0.8
3. Pb Lth Cleaner Tail. 0.84 9.01 2.0 2.0
4. Pb 3rd Cleaner Tail. 1.78 3.18 1.5 3.7
5. Zn Cleaner Conc. 8.87 0.L2 1.0 70.1
6. Zn bth Cleaner Tail. 1.l 0.84 0.3 6.9
T. Zn 3rd Cleaner Tail. 1.86 0.96 0.5 3.7
8. Zn 2nd Cleaner Tail. . 3.86 0.73 0.7 2.8
9. Zn 1lst Cleaner Tail. 17.84 0.39 1.8 3.1
10. Zn Flot. Tail. Sand 25.59 0.21 1.L4 1.3
11. Zn Flot. Tail. Slime 32.79 0.31 2.5 2.2
Head (Calculated) 100.00 3.8k 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 5.16 65.7 5.40 88.3 L.2
Products 1 to 3 6.00 57.8 6.83 90.3 6.2
Products 1 to L 7.78 45.3 8.40 91.8 9.9
Products 5 and 6 10.28 0.L48 49.9 1.3 77.0
Products 5 to T 12.1k 0.55 Lk, 3 1.8 80.7
Products 5 to 8 16.00 0.60 34.8 2.5 83.5
Products 5 to 9 33.8k4 0.49 17.1- 4.3 86.6
Products 5 to 11 92,22 0.35 6.52 8.2 90.1
Reconstituted Tailing 68.38 0.26 0.39 L.6 h.1
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Test No. 8 - Continued

-Flowsheet

- L7 -
Feed
¥
Primary Grind
Y
Lead Rougher Deslime {-8iime=* Zinc Rougher Deslime |—>Zn Tail.
Slime
Sahd \ Sand.
Pb 1lst Regrind g/?z\\' Zinc Regrind
T 200 = T 200 n Tail,
Condition Condition
w 20)g
Pb 1st Cleaner = y
: Zn 1lst
—
Zn lst Cleaner Cl. Tail.
Fb 2nd Regrind v
j - Zn 2nd
> .
’ Zn 2nd Cleaner 01, Tail.
Condition
C
| ~7n 3rd
Zn 3rd Cleaner Cl. Tail.
Pb 2nd Cleaner = —*“h-‘:F“"——F
‘ Zn Lth
—=
7n bth Cleaner o1, Tail.
Pb 3rd
—=
Fb 3rd Cleaner ==, ngs1..
Zn Cleaner Concentrate
Fb lWth
—
Pb bth Cleaner Ccl. Tail.
Pb 5th Cleaner [ Fb Sth

Cl. Tail.

Cleanéf Concentrate
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Test No. 9
Purpose:

Procedure:

Feed:

Grind:

Conditions:

To repeat test No. T;. but with a coarser primary grind.

As for test No. 2, except Pb 2nd cleaner tailing passed to the

zine circuit.

- 48 -

2000 grams minus 10 mesh 1:1 mixture Grum and C.A. samples.

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

Reagents Added, grams per tonne

Time, minutes

Stage pH
NaCOs |ZnS0y [NaCN|2-11 |MIBC [R-242 | Grind |Cond. |Froth ’
Primary Grind 2500 |500 |150 |25 - - 20 - - -
Pb Rougher - - - |10 |20 - ~ 1 3 9.8
~ - - |10 |10 - - 1 3 -
- - - 5 |10 |-- - 1 3 -
-~ - < 5 |10 - - 1 3 -
Fb 1lst Regr. 500 |250 [100 | 5 - |15 - 20 - - ~
Fb 1st Cl. - - - 2.5 |2.5 | - - 1 L 9.8
_ - - - |a.5 | - 5 - 1 bl -
Fb 2nd Regr. 350 [150 751 5 - |20 Lo - - -
Pb 2nd Cl. - - - 2.5 |2.5 | - - 1 L 9.7
e - - - 2.5 | - 5 - 1 L -
Pb 3rd Cl. 150 |100 50 | - - - - 1 3 9.8
- -~ - |2.5 | - |a.5 - 1 3 -
Pb 4th C1. 100 | 50 25 | - - - - 1 2 9.8
- - - - - |2.5 - 1 2 -
Pb 5th Cl. 1100 | - 25 | - - - - 1| 3 9.9
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Test No. 9 - Continued'
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Conditions:
Reagents Added, grams per tonne Time, minutes :
Stage - pH
Ca(OH)2 [CuS04|M~T812-11 |MIBC [1902 | Grind (Cond. [Froth
Zn Circuit (Pb rougher and lst snd 2nd Pb ¢leangr tailings)
Condition 1250 |600 - - - - - 5 - 11.2
Zn Rougher - -, (5@ (10 |20 - -] 2 3 -
- 150 |20 10 |10 - - 2 5 -
Zn Conc. Regr. T50 200 20 | - - - 30 - - -
Zn 1lst Cl. - - - 5 - 20 - 2 3 11.2
- - - 15 |- [- -1 1] 3 -
Zn 2nd Cl. 250 - - - - |10 - 2 2 11.h
- - - 5 - - - 1 2 -
Zn 3rd Cl. 250 - - - - 5 - 2 2 11.5
- - - - - - - 1 1 -
Zn Wth C1. 250 - - - - 5 - 2 2% 11.6
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Test No. 9 - Continue_d
Metallurgical Results

Weight Assays, % % Distribution

Product
% Pb Zn Pb Zn

1. Pb Cleaner Conc. L.67 69.1 L.89 84.8 | 3.k
2. Pb 5th Cleaner Tail. '0.45 19. L bk 2.3 0.9
3. Pb 4th Cleaner Tail. 0.91 11.1 16.2 2.6 . 2.2
4, Pb 3rd Cleaner Tail. 2.10 2.6L4 1h.1 L. b L4
5. Zn Cleaner Conc. 7.05 0.43 55.0 . - 0.7 S 5TT
6. Zn Lth Cleaner Tail. 1.17 0.86 Lo.o 0.3 7.0
T. Zn 3rd Cleaner Tail. 1.93 0.98 -~ 30.2 0.5 " 8.7
8. Zn 2nd Cleaner Tail. 3.k40 1.05. 1Lk.5 .0.9 7.3
9. Zn 1lst Cleaner Tail. 5.54 0.70 . 2.87 1.0 . 2.4
10. Zn Rougher Tailing T2.78 .0.28 0.55. | ..5.5 .|.... 6.0 .
Head (Calculated) 100.00 . 3.80. 6.71.|. 100.0 .100,0
Calculated Grades and Recoveries
Products 1 and 2 5.12 6h.T 5.72 87.1" k.37
Products 1 to 3 6.03 56.6 7.30 | 89.7 - 6.5 -
Products. 1 to k4 8.13 ha.7 9.06. 91.1 10.9
Products 5 and 6 8.22 . 0.69 52.9 ° 1.0 | 6h.T
Products 5 to 7 10.15 1 0.56 48.6 1.5 3.}
Products 5 to 8 13.55 0.68 ho.2 2.4 - 80.7
Products 5 to 9 19.09. - 0.69 29.2 3.4 | 83.1
Products 5 to 10 91.87 ... .0.36. ..6.50.]... .8.9]...89.1
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INTRODUCTT d N

In a telex dated May 11, 1979, Mr. P. Taggart of Cyprus Anvil Mining
Corporétion requested the testwork on ijrus Anvil and Grum Composite and mixtures
of Grum and Cyprus Anvil ore, té examine the use of Grum flowsheet on Cyprus_Anvil
ore. The testwork was authorized by Cyprus Anvil Purchase Order No. 88309. |

The resul£s were discussed with Mr. I. Muir and Mr. P. Taggart in
telephone conversations and during a meeting at Lakefield on July 9, 1979.

Summary results were frequently issued by telex.

LAKEFIELD RESEARCH OF CANADA LIMITED

D.M. Wyslouzil, P. Eng.,

Manager.

Investigation by: C.W. Payne S. Bulatovic, P. Eng.,

Project Metallurgist.
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Test No. 9 - Continued

Screen Analysis

20 Minute Grind.

51 -

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

+ 65 0.2 0.2 99.8
100 1.8 2.0 98.0
150 " 6.8 8.8 91.2
200 14.8 23.6 6.4
270 11.6 35.2 64.8
koo 17.0 52.2 L7.8

- Loo 47.8 100.0 -

Total 100.0 - -
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Test No. lb.
Purpbsé: To repeat test No. 6, but pass Pb 2nd cleaner tailing to
Zn circuit and replace Z-1l with Z-200 in Zn circuit.
Procedure: As for test No. 9.
Feed: 2000 grams minus 10 mesh Cyprus-Anvil Drill Core Composite.
Gring: 20 minutes at 65 percént solids in the laboratory ball mill.
Conditions: .
Reagents Added, grams per tonne " Time, minutes
Stage pH
NazCO0s |[ZnSOy, |[NaCN|Z-11 |MIBC |[R-242 | Grind [Cond. |Froth
Primary Grind 2500 500 |150 |25 - - 20 - - -
Pb Rougher - - - - la0 - - 1 3. 9.8
- - - |15 5 - - 1 3 -
- - - (10 | 5 - - 1 3 -
Pb 1st Regr. 500 | 250 100 | 5 - |15 20 - - -
Pb 1st Cl. - - - |2.5 |2.5 | - - 1 3 9.8
- - - 2.5 | - 5 - 1 3 -
Pb 2nd Regr. hoo [150 | 75 | 5 - |15 Lo - - - -
Fb 2nd Cl. - - - |2.5 | - - - 1 3 9.7
Pb 3rd Cl. ¢ 100 50 | 50 | - - - - 1 2 9.8
- - |- 25| - |5 - | x| 3 -
Pb 4th C1. 100 50|50 - |- |- - 1 2 9.8
- - - - - 12.5 - 1 2 -
Pb 5th Cl. 50 - 25 | - - - - 1 3 9.9
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Test No. 10 - Continued
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Conditions:
Reagents Added, grams per tonne).. .Time, minutes
Stage pH
Ca(0OH) 2| CuSOy [M-T48 |Z-200 {MIBC { Grind|Cond. |Froth -
Zn Circuit (Pb rougher + lst and 2nd cleaney tailings)
Condition 1250 500 - - - - 5 - 11.2
Zn Rougher - - 30 . |10 20 - 2 L -
' - 250 |20 10 . 110 - 2 L -
Zn Conc. Regr. T50 [250 |20 - - 30 - - -
Zn 1lst Cl. - - - 5 2.5 - 1 3 11.2
, - - - 5. - - 1 3 -
Zn 2nd Cl. 250 - - - - - 1 2 11.5
' - - - 5 - - 1l 2. -
Zn 3rd Cl. 250 - - - - - 1 2 11.6
= - - Ja.s | - - 1 1 -
Zn 4th C1. 250 - - - - - 1 2 11.7
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Test No. 10 - Continued
Metallurgilical Results

Weight Assays, % % Distribution

Product -
% Pb 7n Pb - vn

1. Pb Cleaner Conc. 2.79 7.1 1.50 78.0 1.0
2. Pb 5th Cleaner Tail. 0.22 46,5 5.67 3.7 0.3
3. Pb 4th Cleaner Tail. - 0.72 27.9 7.81 7.3 1.3
L. Pb 3rd Cleaner Tail. 0.88 7-96 10.0 2.5 2.0
5. Zn Cleaner Conc. 6.0k 0.36 52.8 0.8 4.3
6. Zn 4th Cleaner Tail. 1.h7 0.65 ho,2 0.3 13.8
7. Zn 3rd Cleaner Tail. 0.64 1.27 16.1 0.3 2.4
8. Zn 2nd Cleaner Tail. 2.45 0.79 2.25 0.7 1.3
9. Zn 1lst Cleaner Tail. 20.21 0.23 0.23 1.7 1.1
10. Zn Rougher Tailing 64.58 0.20 0.17 h.6 2.5
Head (Calculated) 100.00 2.76 k.30 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 3.01 . Th.9 1.81 81.7 1.3
Products 1 to 3 3.73 - | 65.8 2.97 89.0 2.6
Products 1 to L k.61 54.8 h,31 91.5 h.6
Products 5 and 6 7.51 0.k2 50.3 1.1 88.1
Products 5 to T 8.15 0.48 LW7.6 1.k 90.5
Products 5 to 8 10.60 0.55 37.2 2.1 91.8
Products 5 to 9 30.81 0.3k 12.9 3.9 92.9
Products 5 to 10 - 95.39 0.25 L.29 8.5 95.k
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Test No. 11

Purpose:

Procedure:

Feed:
Grind:

Cbnditions:

- 55 -

To investigate the effect of .consolidating the two lead regrinds
into one 60 minute regrind and of making just one addition of
ClJ.SOq.

Grind. and float a lead concentrate. Regrind the concentrate and
clean four times. Combine lead rougher and lst cleaner tailings,
condition and float a Zn concentrate. Regrind the Zn concentrate
and clean four times.

2000 grams minus 10 mesh Cyprus-Anvil Drill Core Composite.

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

Reagents Added, grams per tonne Time, minutes
Stage - pH
Na>COs |ZnS0y |NaCN-|Z-11|MIBC |R-2k42 Grind|Cond.| Froth
Primary Grind 2500 [500 150 | 25 | - - 20 - - -
Pb Rougher - - - - 120 | - - 1 3 9.8
| - |- - fs|s5 |- - | 1| 3 -
- - - 10 5 - - 1 3 -
Pb Conc. Regr. 750 |250 (100 | 10 | - |25 60 - - -
Pb 1st Cl. - - - 2.5| - - - 1 L 9.9
_ : < - - - 2.5 - > - 1 L -
Pb 2nd Cl. 100 50 50 - | - - - 1 3 9.9
' - - - 2.5 - |2.5 - 1 3 -
Fb 3rd Cl. 100 50 " 50 - | - - - 1 2 9.9
- - | - - | - 2.5 - 1 2 -
Pb Wth Cl. 50 | - 5. | -] - - - 1 3 10.0
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Test No. 1l - Continued

Conditions:

- 56 -

Reagents Added, grams per tonne Time, minutes

Stage , pH
o Ca(0H)5 |CuSO02 [M~T48 |Z-11 [DF-250 |Z2-200 | Grind|Cond.|Froth
Zn Circuit (_Pb rougher and lst dleaner tailings)

Condition 1250 - - - - - - 3 - -
T - 600 - - - - - 3 - 11.3
Zn Rougher - - 30 10 30 - - 2 5 -
- - 20 10 10 - - 1 3 -
Zn Conc. Regr. T50 200 20 - - - 30 - - -
Zn 1lst C1. - - - - 5 - - - 1 3 11.2
- - - 2.5 - - - 1 3 -
Zn 2nd Cl. 250 - - - - - - 1 2 11.5
- - - 2.5 - |2.5 - 1 2 -
Zn 3rd Cl. 250 - - - - ]2.5 - 1 3 11.7
Zn hth Cl. 250 - - - - - - 1 2 - | 11.8




Test No. 11 - Continued

Metallurgical Results
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Weight Assays, % % Distribution
Product

' % Pb 7n Pb Zn
1. Pb Cleaner Conc. 2.77 75.6 1.61 75.0 1.0
2. Pb bth Cleaner Tail. 0.29 . L6.0 6.02 1.8 0.k
3. Pb 3rd Cleaner Tail. 0.88 26.2 7.93 8.2 1.6
4. Pb 2nd Cleaner Tail. 1.7k 5.38 9.k42 3.4 3.8
5. Zn Cleaner Conc. ' 5.48 0.34 53.8 0.7 67.8
6. Zn 4th Cleaner Tail. 1.24 0.55 h2.9 0.2 12.2
7. Zn 3rd Cleaner Tail. 0.86 0.95 19.9 0.3 3.9
8. Zn 2nd Cleaner Tail. 1.k 0.75 7.69 0.4 2.5
9. Zn 1lst Cleaner Tail. k.01 0.46 2.01 0.6 1.9
10. Zn Rougher Tailing 81.32 0.22 0.26 6.4 4.9
Head (Calculated) 100.00 2.79 4.35 100.0 100.0

Calculated Grades and Recoveries .
Products 1 and 2 3.06 72.8 2.03 79.8 1.4
Products 1 to 3 3.9k 62,k 3.35 | 88.0 3.0
Products 1 to k4 5.68 Lh. 9 5.21 91.4 6.8
Products 5 and 6 6.72 0.38 51.8 0.9 80.0
Products 5 to T 7.58 0.4k L8.2 1.2 83.9
Products 5 to 8 . 8.99 0.k9 41.8 1.6 86.4
"Products 5 to 9 13.00 0.48 29.5 2.2 88.3
Products 5 to 10 9k4.32 0.26 k.30 8.6 93.2
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Test No. 11 - Continued
Screen Analyses
Composite Pb Cleaner Products
Particle % Retained % Passing
Size Individual Cumulative Cumulative-
+ 22.6 pm 2.2 2.2 97.8
17.5 2.} h.6 95.4
12.2 .o b3 8.9 91.1
8.4 12.2 21.1 78.9
6.5 12.1 33.2 66.8:
- 6.5 66.8 100.0 -
Total 100.0 . - -

Specific Gravity 5.61
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Purpose:

Procedure:
Feed:

Grind:

Test No. 12

Conditions:.

~ 59 -

To investigate the effect of the longer one-stage regrind on

As for test No. 1l.

2000 grams l:1 mixture of Grum and C.A. - 10 mesh ores.

the mixture of Grum and Cyprus-Anvil ores.

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

Reagents Added, grams per tonne

Time, minutes

pH
NaCO03 |ZnS0y| NaCN |Z~11|MIBC {R-242 | Grind |Cond. |Froth
Primary Grind 2500 |500 150 | 25 | - - 30 - - -
Pb Rougher - - - 10 |20 - - 1 3 9.6
- - - - 10 |10 - - 1 3 -
- - - 5 |10 - - i 3 -
~ - - 5 |10 - - 1 3 -
Pb Conc. Regr. 750 |250 [100 | 10| - |25 60 - - -
Pb - - - 2.5 - - - 1 5 9.8
. - - - 2.5 - 5 - 1 5 -
Pb 100 | 50 50 -1 - - - 1 L 9.8
- - - 2.5 - | 5 - 1 L -
Pb 100 | 50 50 -1 - - - 1 3 9.8
- - - -| - 5 - 1 3 -
Pb 50 | - 25 -1 - 2.5 - 1 L 9.9
Pb 5 | - 25 -1 - - - 1 3 9.9
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Test No. 12 - Continued

Conditions:

Reagents Added, grams per tonne

Time, minutes

Stage pH
Ca(0H)2 |CuSO4 |M-Th9 }|2-11| MIBC|2~-200 | Grind [Cond. |[Froth

Zn Circuit (Pb rougher + lst cleaner tailings)
Condition 1250 - - - - - - 3 - -
- 750 - - - - - 3 - 11.0
Zn Rougher - - 30 10 30 - - 2 5 -
- - 20 10 10 | - - 1 3 -
Zn Conc. Regr. T50 250 |20 - - - 30 - - -
Zn 1lst Cl. - - - 5 5 | - - 1 3 11.1
- - - la.5| - - - 1 3 -
Zn 2nd Cl. 250 - - |- |2.5] - - 1 | 2 11.3
- - - 2.5 - |a.5 - 1 2 -
Zn 3rd Cl. 250 - - - - l2.5 - 1 3% 11.5
Zn Wth C1. 250 - - - - - - 1 3 11.6
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Test No. 12 - Continued
Metallurgical Results

- Weight Assays, % % Distribution

Product
% Pb Zn Pb 7n

1. Pb Cleaner Conc. L. b1 69.L4 5.30 80.5 3.5
2. Pb 5th Cleaner Tail. 0.45 33.8 2.4 4.0 0.8
3. Pb 4th Cleaner Tail. 0.46 19.3 13.9 2.3 1.0
4. Pb 3rd Cleaner Tail. 1.45 |l T.15 15.2 2.7 3.3
5. Pb 2nd Cleaner Tail. 2.53 2.61 12.8 1.7 k.9
6. Zn Cleaner Cone. . 8.01 0.38 53.5 0.8 64.9
7. Zn 4th Cleaner Tail. 1.89 0.80 37.5 0.4 10.7
8. Zn 3rd Cleaner Tail. 1.08 1.06 1.1 0.3 2.3
9. Zn 2nd Cleaner Tail. 2.31 0.77 h.T2 0.5" 1.7
10. Zn 1lst Cleaner Tail. T.58 . 0.55 1.79 1.1 2.1
11. Zn Rougher Tailing 69. 83 0.31 0.k45 5.7 4.8
Head (Calculated) 100.00 3.80 6.60 100.0 100.0
Calculated érades and Recoveries
Products 1 and 2 .86 66.1 5.96 8Lh.5 4.3
Products 1 to 3 5.32 62.1 6.6L4 86.8 5.3
Products 1 to L 6.77 50.3 8.48 89.5 8.6
Products 1 to 5 9.30 37.3 9.65 91.2 13.5
Products 6 and 6 9.90 0.46 - 50.L4 1.2 75.6
Products 6 to 8 10.98 0.52 46.9 1.5 )
Products 6 to 9 13.29 0.56 39.5 2.0 79.6
Products 6 to 10 20.87 . 0.56 25.8 3.1 81.7
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Test No. 12 - Continued
Screen Analyses
Composite Pb Cleaner Products
Particle % Retained % Passing
Size Irdividual Cumulative Cumulative.
+ 23.7 um 0.9 0.9 99.1
18.4 1.6 2.5 97.5
12.8 8.6 11.1 88.9
8.8 20.8 31.9 68.1
6.8 13. 4 15.3 S5h.T
-~ 6.8 5L.T 100.0 -
Total 100.0 - -

Specific Gravity 5.12
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Test No. 13
Purpose: To repeat test No. 9, but. decrease the 2nd Pb regrind stage
to 20 minutes.
Procedure: As for test No. 9.
Feed: 2000 grams minus 10 mesh 1:1 mixture Grum and C.A. samples.
Grind: 20 minutes at 65 percent solids in the laboratory ball mill.
Conditions:-
Reagents Added, grams per tonne Time, minutes
Stage pH
NaxCOs [ZnS04 |NaCN [Z-11 (MIBC |R-2L42 Grind {Cond. | Froth
Primary Grind 2500 500 |150 25 | - - 20 - - -
Pb Rougher - - - 10 |20 - - 1 3 9.7
- - - 10 (10 - - 1 3 -
- - - 5 |10 - - 1 3 -
- - - 5 |10 - - 1 3 -
Pb 1lst Regr. 500 250 {lo0 S |- 15 20 - - -
Fb lst Cl. - - |- l|as5]2.5] - - 1 4 9.7
: - - - 2.5|- 5 - 1- L -
Pb 2nd Regr. 350 | 150 | T5 >|- |10 20 - - -
Pb 2nd Cl. - - - 2.5|12.5 ] - = 1 b - 9.6
. - . - -1 2.5|- -} 5~ - 1l L -
Pb 3rd Cl. 150 | 100 50 - |- - . - 1 3 9.8
_ ‘ - - - 2:5|- 2.5 -~ 1 3 -
Pb Lth Cl1. 100 50 {25 | - |- - - ~ 1 2. '9.8
- - - - |- 2.5 - 1 2 -
Pb 5th Cl. 100 - 21 - |- - - 1 3 9.9
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Test No. 13 - Continued

Conditions:
Reagents Added, grams per tonne Time, minutes
Stage
Ca(0OH)2 |CuS04|M-TL48|Z-11|MIBC [1902 |Z-200 | Grind |Cond.|Froth
Zn Circuit (Pb rJugher + 1st and 2nd Pb clfaner tailings) |
Condition , 1250 - - - - - - - 3 -
- 600 - - - - - - 3 -
Zn Rougher Co- - 30 10 |30 - - - 2 5
- - |20 10 10 - - - 1 3
Zn Conc. Regr. T50 200 20 - - - - 20 - -
Zn 1st Cl. - - - 5 5 |20 - - 2 3
o - - - 5 2.5 | - - - 1 3
Zn 2nd Cl. 250 - - - 2.5 |10 - - 2 2
- - | - 5 2.5 | - - - 1 3
Zn 3rd Cl. 250 - - - 2.5 5 - - 2 2
- - - 2.5 |2.5 - 2.5 - 1 2
Zn bth C1. 250 - - - l2.5 15 |2.5 - 2 3
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Test No. 13 - Continued
Metallurgical Results

: : Weight .. Assays, %. .| % Distribution

Product
y ..Pb.. ..Zn . TPb.. . .7n.

1. Pb Cleaner Conc. 5.13 63.9 6.86 86.7 5.3°
2. Pb 5th Cleaner Tail. 0.k 1k.5 15.5 1.6 1.0
3. Pb bth Cleaner Tail. 0.9k T.24 16.0 1.8 2.3
4. Pb 3rd Cleaner Tail. 1.60 . 2.32 k.2 1.0 . " 3.5
5. Zn Cleaner Conc. 8.45 0.6k '53.5 ~1.h 68.8
6. Zn Uth Cleaner Tail. 0.68 0.9k " 3k.0 0.2 3.5
T. Zn 3rd Cleaner Tail. 0.82 1.13 22.6 0.2 2.8
8.  Zn 2nd Cleaner Tail. 2.13 1.0l 1k.9 0.6 L.8
9. Zn 1lst Cleaner Tail. 5.63 0.67 1.98 1.0 . 1.7
10. Zn Rougher Tailing Th.21. 0.28. . ~.0.56 | .. .5.5." 6.3
Head (Calculated) 100.00 . 3.78 ..6.57. | .100.0..|..100.0
Calculated Grédes and Recoveries
Products 1 and 2 5.5h4 60.2 7T.50 | 88.3 6.3
Products 1 to 3 6.48 52.6 8.73° 90.1 8.6
Products 1 to L 8.08. k2.6 9.82 91.1 12.1
Products 5 and 6 9.13 - 0.66 52.1 1.6 . T2.3
Products 5 to T 9.95 0.70 . k9.6 1.8 S T5.1
Products 5 to 8 12.08. 0.76 43.5 2.k 79.9
Products 5 to 9 17.71 0.73 ' 30.3 . 3.4 81.6
Products 5 to 10 91.92 . .. 0.37. 6.29.|. 8.9 .| . .87.9
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Test No. 13 - Continued
Screen Analysis
Composite Pb Cleaner Products
Particle ' % Retained % Passing
Size - Individual Cumulative Cumulative
+ 23.2 um .1.8 1.8 98.2
18.0 3.k 5.2 9Lk.8
12.6 12.6 17.8 82.2
8.6 23.7 h1.5 58.5 -
6-7 lSt)'" 56-9 )43-1
- 6.7 43.1 100.0 -
Total 100.0 - -

Specific Gravity 5.45
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Test No. 1k
Purpose: To investigate the effect of the longer one-stage regrind on
the Grum composite alone. )
Procedure: - As for test No. 1ll.
Feed: 2000 grams minus 10 mesh Grum composite.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
NaoC0s |ZnS0,, |NaCN [Z-11 [MIBC|R-2k2 Grind |Cond. | Froth
Primary Grind 2500 500 150 | 25 | - | - 30 - - -
Fb Rougher - - - 10 |20 - - 1 3 9.4
- - - 10 |10 - - 1 3 -
- - - 5 |10 - - 1 3 -
- - - 5 |10 - - 1 3 -
Pb Conc. Regr. 750 [250 |100 | 10 | - |25 60 - - -
Pb 1st Cl1. - - - 2.5| - - - 1 5 9.5
- |- |- |as5/- |5 - 1] 5 -
Pb 2nd Cl. 100 | 50 50 -l2.5 ]| - - 1 L 9.6
) - - - 2.5l - | 5 - 1 L -
Pb 3rd Cl. 100 50 50 - 2.5 - - 1 3 9.6
- - - - - 5 - 1 3 -
Pb L4th C1. 50 | - 25 - |2.5 |2.5 - ‘1 L 9.7




Test No. 1b - Continued
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Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(0H) 2 |CuS04 | 2-11 [M-T48|MIBC [1902|Z2-200 | Grind |Cond. |Froth
Zn Circuit (Pb rougher pius lsk cleaner: tailing)
Condition 1250 [ - - - - - - 3 - -
- 750 - - - - - - 3 - 11.1
Zn Rougher - - 10 30 20 - - - 2 5 -
- - 10 |20 10 - - - 1 3 -
Zn Conc._Regr. T50 |250 - ta0 - - - 30 - - —
Zn 1st Cl. - - 5 - 5+ |20 - - 1 3 11.1
- - 10 - - - 5 - 1 3 -
Zn 2nd Cl. 250 - - - 2.5 |10 - - 2 2 11.3
- - 5 - - - l2.5 - 1 3 Co=
Zn 3rd Cl. 250 - - - - 5 - - 2 2 11. 4
_ - - 2.5 1] - - - 12.5 - 1 2 -
Zn 4th C1. 250 - - - - 5 |2.5 - 2 3 11.5
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Test No. 1b4 - Cc;ntinued
Metallurgical Results

_ Weight Assays, % % Distribution

Product
% Pb Zn Pb Zn

1. Pb Cleaner Conc. 6.85 56.2 9.12 80.6 6.9
2. Pb 5th Cleaner Tail. 0.91 20.1 16.4 3.8 1.6
3, Pb Lth Cleaner Tail. 1.48 10.5 16.6 3.3 2.7
4. Pb 3rd Cleaner Tail. 1.98 5.21 16.6 2.2 3.6
5. Pb 2nd Cleaner Tail. 3.90 1.59 13.6 1.3 5.9
6. Zn Cleaner Conc. 10.21 0.63 52.8 1.3 59.6
7. Zn L4th Cleaner Tail. 1.29 0.97 33.k 0.3 4.8
8. Zn 3rd Cleaner Tail. 1.59 1.17 23.0 0.4 o}
9. Zn 2nd Cleaner Tail. 2.34 0.92 11.0 0.5 2.8
10. Zn 1lst Cleaner Tail. 6.17 0.57 k.29 0.7 2.9
11. Zn Rougher Tail. 63.28 0.43 0.73 5.6 5.2
Head (Calculated) 100.00 L.78 9.05 100.0 100.0
Caiculated Grades and Recoveries
Products 1 and 2 7.76 52.0 9.97 8L4. L 8.5 .
Products 1 to 3 9.24 45.3 11.0 87.7 11.2
Products 1 to L 11.22 38.2 12.0 89.9 1L4.8
Products 1 to 5 15.12 28.8 12.k 91.2 20.7
Products 6 and T 11.50 0.67 50.6 1.6 6L. k4
Products 6 to 8 13.09. 0.73 LT.3 2.0 68.4
Products 6 to 9 . 15.43 0.76 41.8 2.5 T1.2
Products 6 to 1 21.60 0.70 31.1 3.2 Th.1
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Test No. 1k - Continued

Screen Analyses

Composite Pb Cleaner Products

- 70 -

Particle % Retained % Passing

Size Individual Cumulative Cumulative

+ 24,7 um 1.6 1.6 98.4
19.2 4.8 6.4 93.6
13.L4 16.8 23.2 76.8
9.2 23.0 Lh6.2 53.8
T.1 13.5 - 59.7 4o.3

- T.1 40.3 100.0 -

Total 100.0 - -

Specific Gravity L4.88
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Test No. 15
Purpose: To investigate the flotation of lead and zinc from a composite of
the "K" samples using the standard Grum procedure.
Procedure: As for test No. 9.
Feed: 2000 grams minus 10 mesh samples K-68; K-T6: K-80 in ratio 1:1:1.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage : ) PH
| Na>COs |ZnS0,4|NaCN|Z-11 |MIBC R-2L2 Grind |Cond. |Froth
Primary Grind 2500 |500 150 |25 - - 30 - - -
Pb Rougher 1000 | - - |10. |20 - - 1 3 8.2~
9.4
- - - |10 |10 - - 1l 3 -
- - - 5 |10 - - 1 3 -
- - - 5 |10 - - 1 3 -
Pb 1lst Regr. T50 |250 100 5 - 15 20 - - -
Pb 1lst Cl. - - - |2.5 |2a.5 | - - 1 L 9.6
: - - - 2.5 | - 5 - 1 L -
Pb 2nd Regr. 500 |150 75| 5 - a0 Lo - - 9.5
Pb 2nd Cl. - - - 2.5 |2.5 | - - 1 L -
- - - la.5 | - 5 - 1 L -
Pb 3rd Cl. 150 50 50 | - - - - 1 3 9.7
- - - |2.5]|12.5 ]| 5 - 1 3 -
Pb kth Cl. 100 | 50 50 | - - - - 1 2 9-T
: _ - - - - - 2.5 - 1 2 -
Pb 5th Cl. 50 | - 25 | - 2.5 | - - 1 3 9.8
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Test No. 15 - Continued

_"{2

Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(0OH) 5 |CuS04| Z-11{M-TL8 |[MIBC|1902|Z-200 | Grind [Cond.|Froth
Zn Circuit (Lead rougher plus 1lst and 2nd cleandr tailings)
Condition 1500 - - - - - - - 3 - -
- T50 - - - - - - 3 - 11.1
7Zn Rougher - - 10 }30 20 - - - 2 5 -
- - 10 |20 10 - - - 1 3 -
Zn Conc. Regr. T50 250 - a0 - - - 20 - - -
Zn 1lst Cl. - - 5 - - |20 - - 2 3 11.1
y - - 10 - 2.5 | - - - 1 3 -
Zn 2nd Cl. 250 - - - - |10 - - 2 2 11.3
| - - s |- |- 1]- |25 - 1| 3 -
Zn 3rd Cl. 250 - - - - 5 - - 1 2 11.5
- - 2.5 | - - - 2.5 - 1 2 -
Zn Lth Cl. 250 - - - - 5 |2.5 - 1 3 11.6
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Test No. 15 - Continued
Metallurgical Results

Weight Assays, % % Distribution

Product
: % Pb Zn Pb " Zn

1. Pb Cleaner Conc. 8.94 52.5 9.99 83.5 9.0
2. Pb 5th Cleaner Tail. 1.73 T7-98 -17.9 2.5 3.1
3. Pb bth Cleaner Tail. 1.83 L L7 16.6 1.5 3.1
4. Pb 3rd Cleaner Tail. 3.07 1.91 1k.1 1.0 L.L
5. Zn Cleaner Conc. 9.55 1.08 55.8 1.8 53.8
6. Zn Uth Cleaner Tail. 2.45 1.17 2.1 0.5 10.4
7. Zn 3rd Cleaner Tail. 1.35 1.73 21.8 0.k4 3.0
8. Zn 2nd Cleaner Tail. 2.35 1.55 .23 0.6 1.8
9. Zn 1lst Cleaner Tail. 6.06 1.02 | .00 1.1 1.8
10. Zn Rougher Tailing 62.67 0.63 .50 T.1 9.6
Head (Calculated) 100.00 5.62 .90 100.0 100.0
Calculated'Grades and Recoveries
Products 1 and 2 10.67 45,3 11.3 86.0 12.1
Products 1 to 3 12.50 39.3 12.1 87.5 15.2
Products 1 to L 15.57 31.9 12.5 88.5 19.6
Products 5 and 6. 12.00 1.10 53.0 2.3 6Lh.2
Products 5 to T 13.35 - 1.16 49.8 2.7 67.2
Products 5 to 8 15.70 1.22 43.5 3.3 69.0
Products 5 to 9 21.76 1.16 32.3 L.} 70.8
Products 5 to 10 84.143 0.7T 9.43 11.5 80.




Test No. 15 - Continued

Screen Analysis

K Composite 30 Minute Grind

- Th -

Mesh Size % Retained % Passing
(Tyler) Individual .Cumulative . . - Cumulative. .
+ 65 0.1 0.1 99.9
100 . 0.1 0.2 99.8
150 . 0.9 1.1 98.9
200. 5.6 6.7 93.3
270 . 6.6 13.3 86.7
Loo - 15.7 29.0 T1.0
- koo T1.0 ..100.0 =
Total 100.0 . - .. -
Composite Pb Cleaner Products
+ 23.2 pm 2.0 . 2.0 . 98.0
18.0 . \ 5.0 . T.0 . 93.0
12.6 18.4 25.4 Th.6
8.6 2kh.0 . “L9. L 50.6
6.7 13.3 62.7 37.3
- 6.7 37.3 .100.0 . N
Total 100.0 - -

Specific Gravity 5.32
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Test No. 16 .
Purpose: To investigate the flotation of lead and zinc from a 1l:1 mixture
of "K" composite and C.A. using the Grum procedure.
Procedure: As for test No. 9. -
Feed: 2000 grams minus 10 mesh 1:1 mixture "K" composite and Cyprus—
Anvil ores.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, grams per tonne Time, minutes _
Stage - pH
NazCOs [ZnS04| NaCN|Z-11|MIBC|R-242 | Grind [Cond.|Froth
Primary Grind 2500 [500 |150 |25 - - 30 - - -
Pb Rougher 250 | - - |10 |20 - - 1 3 9.2-
) ‘ 9-6
- - - 110 .]10 - - 1 3 -
- - - 5 |10 - - 1 3 -
- - - 5 |10 - - 1 3 -
Pb 1lst Regr. T50 [250 100 | S - |15 20 - - -
Pb 1st Cl. - - - |2.5 2.5 | - - 1 L 9.7
- - - |2.5| - 5 - 1 L -
Pb 2nd Regr. 500|150 75| 5 - |20 Lo - - -
Pb 2nd C1. - - - 2.5 |2.5 | - - 1 L 9.8
- - - |2.5| - 5 - 1 L -
Pb 3rd Cl. 150 50 50 | - - - - 1 3 9.7
- - - |2.5 2.5 |2.5 - 1 3 -
Pb Uth C1. 100 | 50 5 | - - - - 1 2 9.8
- - - - - l2.5 - 1 2 -
Pb 5th Cl. 50 | - 25| - 2.5 | - - 1 3 9.9
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Test No. 16 -~ Continued
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage ‘ pH
Cca(0H) 5 |CuS04| Z-11| M~TL8|MIBC | 2~200 Grind |Cond. | Froth
|
Zn Circuit (Pb rougher plus lst’ and Bnd clLaner taili_ngs)
Condition 1500 - - - - - - 3 - -
- 750 - - - - - 3 - 11.1
Zn Rougher - -~ 20 20 20 - - 2 5 -
- - 10 10 10 - - 1 3 -
Zn Conc. Rege. T50 250 5 10 - - 20 - - -
Zn 1lst Cl. - - 5 - - - - 2 3 11.2
- - 10 - 2.512.5 - 1 3 -
Zn 2nd Cl. 250 - - - - = - 2 2 11. k4
- - s~ |- |25 - 1] 3 -
Zn 3rd Cl. 250 - - | - - - - 2 2 11.5
- - 2.5 - - 2.5 - 1 2 -
Zn bth Cl. 250 - - | - - |2.5 - 1 3
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Test No. 16 - Continued

Metallurgical Resulté

_ Weight' . Assays, %. .. .| % Distribution
Product
% Fb .Zn Pb . .Zn.
1. Pb Cleaner Conc. 4.87 68.L L.73 81.6 3.3
2. Pb 5th Cleaner Tail. 0.58 23.L4 14.8 3.3 1.2
3. Pb 4th Cleaner Tail. 1.28 10.6 15.6 3.3 2.8
4. Pb 3rd Cleaner Tail. 1.95 " 3.28 1L.6 1.6 4.0
5. Zn Cleaner Conc. T.72 0.7k 52.6 1.4 5T7.7T
6. Zn Wth Cleaner Tail. 1.78 - 0.87 k1.0 . 0.k 10. 4
T. Zn 3rd Cleaner Tail. 1.50 1.03. 27.7 0.k 5.9
8. Zn 2nd Cleaner Tail. |. 1.9k '1.02 15.2 0.5 k.2
9. Zn lst Cleaner Tail. L.oo. 0.79 k.00 0.8 2.3
10. Zn Rougher Tailing T4.38 0.37. 077 6.7 . ..8.2
Head (Calculated) 100.00 . 4.08. 7.03 100.0. 100.0
Calculated Grades and Recoveries
Products 1 and 2 5.45 63.6 5.80 8L4.9 L.5
Products 1 to 3 6.73 " 53.5 T.67 88.2 7.3
Products 1 to k4 8.68 Lo.2 9.22 89.8 11.3°
Products 5 and 6 9.50 0.76 50. 4 1.8 68.1
Products 5 to T 11.00 . - 0.80 47.3 2.2 4.0
Products 5 to' 8 12.94 0.83 42.5 2.7 .78.2
Products 5 to 9 16.9k 0.82 .33.L 3.5 80.5
Products 5 to 10 . 91.32 . 0.45 . 6.83 .]..10.2. © 88.7
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Test No. 16 - Continued
Screen Analysisg
30 Minute Grind
1:1 C.A. : "K" Composite
Mesh Size %. Retained % Passing
(Tyler) Individual Cumulative ' Cumulative
+ 65 0.1 0.1 99.9
100 0.2 0.3 99.7
150 1.6 1.9 98.1
200 T4 9.3 90.7
270 8.4 17.7 82.3
Loo 7.7 35.4 6L4.6
- Loo 6L.6 . 100.0 -
Total 100.0 - -
Compogite Pb Cleaner Products
Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 21.9 um 1.8 1.8 98.2
17.0 2.1 3.9 96.1
11.9 5.1 9.0 91.0
8.2 18.4 27.4 T2.6
6.3 17.1 LL.5 55.5
- 6.3 55.5 - 100.0 -
Total 100.0 - -

Specific Gravity 5.66
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Test No. 17
Purpose: To investigate the flotation of lead and zinc from sample J-T6
using the Grum procedure.
Procedure: As for test No. 9.
Feed: - 2000 grams minus 10 mesh sample J-T6.
Grind: 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage PH
NasCO0s |ZnS04|NaCN |2-11|MIBC|R-242 | Grind |[Cond. [Froth
Primary Grind 2500 [500 |150 |25 - - 30 - - -
Pb Rougher - - - |10 |20 - - 1 3 9.6
- - - |10 {10 - - 1 3 -
- - - |5 |wo |- - 1 3 -
- - - 5> |10 - - 1 3 -
Pb 1st Regr. T50 |250 |100 | 5 - |15 20 - - -
Pb 1lst Cl. - - - |2.5 |2.5 ] - - 1 L 9.8
- - - 2.5 | - - - 1 L -
Pb 2nd Regr. 500 |150 75| 5 - |20 Lo - - -
Pb 2nd Cl. - - - |2.5 |2.5 | - - 1 L 9.8
- - - l2.5] - 5 - 1 L -
Pb 3rd C1. 150 | 50 50 | - - - - 1 3 9.8
' - - - (2.5 |12.5 |2.5 - 1 3 -
Pb Lth C1. 100 | 50 50 [ - | - - - 1 2 9.7
- - - - 2-5 2-5 - l 2 -
Pb 5th Cl. 50 | - 25| - 2.5 ]| - - 1 3 9.8
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Test No. 17 - Continued

- 80

Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(0OH)2]CuS04}2-11|M-T48|MIBC jZ-200 | Grind |Cond. |Froth
Zn Circuit (Pb rougher plus lst'and fnd cleaner ta.ili.nés)
Condition 1500 - - - - - - 3 - -
- 750 - - - - - 3 - 11.3
Zn Rougher - - 20 20 20 - - 2 5 -
- - 10 |10 10 - - 1 5 -
Zn Conc. Regr. T50 250 5 110 . - - 20 - - -
Zn 1st Cl. - - 5 - - - - 1 3 11.2
- - 10 - 2.5 - 1 3 -
Zn 2nd Cl. 250 - - - - - 1 2 11.4
- - 5 | - - |a.s5 - 1 3 -
Zn 3rd Cl. 250 - - - - - - 1. 2 11.5
- - 2.5 | - - 2.5 - 1 2 -
Zn Wth Cl1. 250 - - - - |2.5 - 1 3
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Test No. 1T - Continued

Metallurgical Results

- 81 -

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

1. Pb Cleaner Conc. 8.28 56.3 9.55 T4 1 8.5
2. Pb 5th Cleaner Tail. 2.30 ah.L 16.5 8.9 L1
3. Pb bth Cleaner Tail. 2.92 11.2 17.6 5.2 5.5
4., Pb 3rd Cleaner Tail. L.16 3.83 15.7 2.5 7.0
5. Zn Cleaner Conc. 9.89 1.05 51.5 1.7 54,7
6. Zn 4th Cleaner Tail. 1.13 1.48 35.54 0.3 4.3
T. Zn 3rd Cleaner Tail. 1.10 1.52 2L4.8 0.3 2.9
8. Zn 2nd Cleaner Tail. 1.88 1.45 15.1 0.4 3.0
9. Zn lst Cleaner Tail. 3.37 0.95 2.0k 0.5 0.8
10. Zn Rougher Tailing 6L.97 0.59 1l.32 6.1 9.2
Head (Calculated) 100.00 6.29 9.31 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 10.58 9.4 11.1 83.0 12.6
Products 1 to 3 13.50 .1 12.5 88.2 18.1
Products 1 to k4 17.66 32.3 13.2 90.7 25.1
Products 5 and 6 11.02 1.09 49.8 2.0 59.0
Products 5 to T 12.12 1.13 47.6 2.3 61.9
Products 5 to 8 1k.00 1.18 43.2 2.7 6L.9
Products 5 to 9 17.37 1.13 35.2 3.2 65.7
Products 5 to 10 82.3Lk 0.70 8.L7 9.3 TL.9
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Test No. 1T - Continued

Screen Analysis

30 Minute Grind - Sample J-T6

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

+ 100 . 0.3 0.3 99.7
150 1.3 1.6 98.4
200 6.1 T-T 92.3
270 8.2 15.9 8Lh.1
Loo 17.8 33.7 66.3

- koo 66.3 100.0 -

Total 100.0 - -

Composite Pb Cleéner Products

Particle % Retained % Passing
Size Individual Cumulative - Cumulative

+ 23.5 um 1.8 1.8 - 98.2
18.2 L.1 5.9 9k.1
12.7 17.6 23.5 76.5

8.7 2Lh. L 47.9 52.1
6.8 1k.0 61.9 38.1
- 6.8 38.1 100.0 -
Total 100.0 - -

Specific Gravity 5.21°
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Test No. 18
Purpose: To investigate the flotation of lead and zinc from a 1:1
- mixture of J-76 and C.A. using the Grum procedure.
Procedure: As for test No. 9.
Feed: 2000 grams minus 10 mesh 1l:1 mixture Grum sample J—76_and C.A.
Grind: 30 minutes at 65 percent solids in the laboratory- ball mill.
Conditions: ‘
Reagents Added, grams per tonne Time, minutes
Stage - pH
NaxC03|ZnS04|NaCN |Z-11 |MIBC R-2kL2 Grind| Cond. |Froth
Primary Grind 2500 |500 150 |25 - - 30 - - -
Pb Rougher - - - 10 20 - - 1 3 9.7
' - - - 10 10 - - 1 3 -
- - - 5 10 - - 1 3 -
- - - 5 10 - - 1 3 -
Pb 1lst Regr. T50 |250 100 5 - 15 20 - - -
Pb 1st Cl. - - - la.5 |2.5 | - - 1 L 9.8
- - -.la.5 | - - - 1 L -
Pb 2nd Cl. 500 |150 75 5 - Jao Lo - - -
Fb 2nd Regr. - - - Ja.5 |2.5 | - - 1 L 9.8
- - - la.5 | - 5 - 1 L -
Pb 3rd Cl. 150 | 50 50 - - - - 1. 3 9.7
- - - 2.5 |2.5 | 2.5 - 1 3 -
Pb Lth c1. 100 | 50 50 { - - - - 1 2 9.8
- | - - - 2.512.5 - 1 2 -
~Pb 5th Cl. 50 - 25| - 2.5 | - - 1 3 9.9




Test No. 18 - Continued

- 8l -

Conditions:
Reagents Added, grams per tonne Time, minutes
Stage - pH
Ca(OH) 2| CuS04|Z-11 [M-TL8[MIBC [Z-200 | Grind|Cond. |Froth
Zn Circuit (Pb rcugher plus lst!and ind cl?aner taili;gs)
Condition 1500 - - - - - - 3 -
- T50 - - - - - 3 - 11.2
Zn Rougher - - 20 20 20 - - 2 5 -
- - 10 |10 10 - - 1 5 -
Zn Conc. Regr. T50 |250 5 10 - - 20 - - -
Zn 1lst Cl. - - 5 - - - - 1 3 11.3
- - 10 | - 2.5 | 5 - 1 ‘3 -
Zn 2nd Cl. 250 - - - - - - 1 2 11.5
- - 5 - - |2.5 - 1 3 -
Zn 2nd Cl. 250 - - - - - - 1 2 11.6
- - 2.5 | - - |2.5 - 1 2 -
Zn Lth C1. 250 - - - - |2.5 - 1 3 11.6
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Test No. 18 - Continued
Metallurgical Results

Weight Assays, % % Distribution

Product .
% Pb Zn Pb Zn

1. Pb Cleaner Conc. 5.55 | 67.2 5.57 82.9 L.5
2. Pb 5th Cleaner Tail. 0.57 22.3 15.7 2.8 1.3
3. Pb bth Cleaner Tail. 1.61 10.2 16.7 3.7 3.9
L. Pb 3rd Cleaner Tail. 2.28 3.67 15.6 1.9 5.2
5. Zn Cleaner Conc. 8.33 0.69 52.2 1.3 63.7
6. Zn bth Cleaner Tail. 0.75 1.0L 32.5 0.2 3.6
T. Zn 3rd Cleaner Tail. 1.18 1.13 23.5 0.3 L.1
8. Zn 2nd Cleaner Tail. 1.77 1.06 12.9 0.L 3.3
9. 7n lst Cleaner Tail. 3.75 0.73 3.10 0.6 1.8
10. Zn Rougher Tailing Th.21 0.36 0.79 5.9 8.6
Head (Calculated) 100.00 L.50 6.82 100.0 100.0
Calculated Grades and Recoveries
Products 1 and 2 6.12 63.0 6.51 | 85.7 5.8
Products 1 to 3 T.73 52.0 8.6L4 89.4 9.7
Products 1 to L 10.01 1.0 10.2 91.3 1Lk.9
Products 5 and 6 9.08 0.72 50.6 1.5 67.3
Products 5 to T 10.26 0.77 7.5 1.8 1.4
Products 5 to 8 12.03. 0.81 oL 2.2 Th.T
Products 5 to 9 ©15..78 0.79 33.0 2.8 76.5
Products 5 to 10 89.99 0.4k 6.45 8.7 85.1




Test No. 18 - Continued

Screen Analysis

86 -

30 Minute Grind - 1:1 C.A. : J-76 -
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 100 0.3 0.3 99.7
150 1.8 2.1 9T7.9
200 T.T 9.8 90.2
270 9.2 ©19.0 81.0
Loo 18.7 37.7 62.3
- koo 62.3 .100.0 -
Total 100.0 - -
Composite Pb Cleaner Products
Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 22,0 um 1.3 1.3 98.7
17.1 2.0 3.3 96.7
11.9 . 4.8 8.1 91.9
8.2 17.8 25.9 TLh.1
6.3 17.2 43.1 56.9
~ 6.3 56.9 100.0 -
Total 100.0 - -

Specific Gravity 5.69
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Test No. 19
Purpose: To investigate the flotation .of lead and zinc from sample B-5
using the Grum procedure. '
Procedure: As for test No. 9.
Feed: 2000. grams minus 10 mesh sample B-5.
Grind: - 30 minutes at 65 percent solids in the laboratory ball mill.
Conditions:
Reagents Added, grams per tonne . . . Time, minutes
Stage pH
NazCOsz |ZnS0, |NaCN| Z-11| MIBC [R-242 | .Grind [Cond. |Froth.
Primary Grind | 2500 [500 |[150 |25 | - | - 30 - - -
Pb Rougher 1000 | - - |10 |20 .| - - 1 7.7~
' 9.3
- - - |10 |10 | - - 1 3 -
- - - 5 |10 - - 1 3 -
- - - 5 110 | - - 1 .3 -
Pb 1lst Regr. T50 |250 |100.|. 5 - |15 20 - - -
Fb 1st Cl. - - - |a2.5 2.5 | - - 1 L 9.5
_ - - - la.5]| - |5 - 1 L -
Pb 2nd Regr. 500 |150 ™15 - |20 Lo - - -
Pb 2nd Cl. - - - |2.5|2.5 | - - 1 L 9.7
- - - la.5| - 5 - 1 L -
Pb 3rd C1. 150 | 50 50| - - - - 1 3 9.8
- - - l2.5]12.5 |2.5 - 1 3 -
Pb 4th C1. 100 | 50 50 | - - - - 1 2 9.8
- - - - |2.5 |2.5 - 1 2 -
Pb 5th Cl. 50 | - 25| - 12.5 | .= . 21 3. 9.9
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Test No. 19 - Continued

Conditions:

Reagents Added, grams per tonne. . | . .Time, minutes..
Stage ' . PH
Ca(0H) 2 {CusS0y |Z-11|M-7L8 |MIBC |2-200. | .Grind|Cond. |Froth |

Zn Circuit (Pb rougher plus lst'and Pnd cleaner tailings).

Condition : 1500 - - | - - - - '3 -
- 10 | - | - - |- - |3 | - 10.8

‘Zn Rougher - - 20 {20 . - - - 2 '3 -
250 |250 |30 J10 [10 .| - = 1 5 -

Zn Conc. Regr. 1000 {250 . |10 |10 - |- 20 | - - -

Zn 1st CLl. - |- 5 | - - |- - 1 | 3 11.3
- - 10 | - 2.5 |.5 - 1 3 -

Zn 2nd Cl. 250 | - - |- - |z - 1 2 11.5
- - 5 | - - J|e.s - 1 |3 -

Zn 3rd Cl. 250 | - - | - - |- - 1 2 11.6
- - |e.s] - - a5 - 1 2 -

Zn 4th C1. 250 | - - | -1 - ]2.5.. -] .1 .]1.3. 11.7
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Test No. 19 - Continued
Metallurgical Results
Weight Assays, % %4 Distribution
Product
% Pb Zn Pb 7n
1. Pb Cleaner Conc. 10.L41 52.5 16.4 66.1 11.6
2. Pb 5th Cleaner Tail. 3.02 23.1 26.5 8.4 5.4
3. Pb lbth Cleaner Tail. 3.23 11.9 27.7 4.6 6.1
4. Pb 3rd Cleaner Tail. 4.80 5.71 25.3 3.5 8.2
5. Zn Cleaner Conc. 2.29 1.98 L6.9 0.5 7.3
6. Zn Lth Cleaner Tail. 2.03 2.17 L. 7 0.5 6.2
7. Zn 3rd Cleaner Tail. 3.66 2.17 43.2 1.0 10.7
8. Zn 2nd Cleaner Tail. 5.07 2.36 35.7 1.k 12.3
9. Zn 1lst Cleaner Tail. 10.46 2.22 2h.2 2.8 17.2
10. Zn Rougher Tailing 55.03 1.69 k.03 11.2 15.0
Head (Calculated) 100.00 8.27 1h.7 100.0 100.0
Calculated Grades and Recoveriés
Products 1 and 2 13.43 45.9 18.7 TL.5 17.0
Products 1 to 3 16.66 39.3 20.4 79.1 23.1
Products 1 to L 21.46 31.8 21.5 82.6 31.3
Products 5 and 6 L.32 2.07 45.9 1.0 13.5
Products 5 to T 7.98 2.12 L, 2.0 2h.2
Products 5 to 8 13.05 2.21 hi.1 3.4 36.5
Products 5 to 9 "23.51 2.22 33.6 6.2 53.7
Products 5 to 10 78.54 1.85 12.9 17.k 68.7
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Test No. 19 - Continued

Screen Analysis

Sample B-5 - 30 Minute Grind

- 90 -

Mesh Size % Retained %-Pas_sing
(Tyler) Individual Cumulative Cumulative
+ 150 1.6 1.6 98. 4
200 T.1 8.7 91.3
270 Tk 16.1 83.9
koo 15.7 31.8 68.2
- Loo 68.2 100.0 -
Total 100.0 - -
Compogite Pb Cleaner Products
Particle % Retained %4 Passing
Size Individual Cumulative Cumulative
+ 23.7 um 1.8 1.8 98.2
18.4 2.2 4.0 96.0
12.8 8.2 12.2 87.8
8.8 22.8 35.0 65.0
6.8 17.8 52.8 47.2
- 6.8 L7.2 100.0 -
Total 100.0 - -

Specific Gravity 5.23
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Test No. 20
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Purpose: To investigate the flotation of lead and zinec from 1l:1 mixture
of a sample of B-5 and Cyprus-Anvil composite using the Grum
procedure.

Procedure: As for test No. 9.

Feed: 2000 grams minus 10 mesh 1l:1 mixture sample B-5 and C.A. composite.

Grind: 30 minutes at 65 percent solids in the laboratory ball mill.

Conditions:

Reagents Added, grams per tonne Time, minutes
Stage PH
Na2COs |ZnS0y |NaCN| Z-11| MIBC jR-242 | Grind [Cond.|Froth
Primary Grind | 2500 [500 [150 |25 | - | - 30 - - -
Pb Rougher 500 - - 10 20 - - 1 9.1-
' : 9.6
- - =- 110 {10 - - 1. 3 -
- - - 5 |10 - - 1 3 -
- - - 5 |10 - - 1l 3 -

Pb 1lst Regr. T50 |250 |100 5 - 15 20 - - -

Pb 1st Cl. - - - |2.512.5 | - - 1 L 9.8
- - - |la.51 - 5 - 1 L -

Fb 2nd Regr. 500 |150 75| 5 - |20 Lo - - -

Pb 2nd Cl1. - - - |2.5]2.5 | - - 1 L 9.8
- - - la.s5| - 5 - i L -

Pb 3rd Cl. 150 50 50 | - - - - 1 3 9.8
- - - |2.5]|2.5 |2.5 - 1 3 -

Pb Lth Cl. 100 | 50 50 | - - - - 1 2 9.7
- - - - | 2.5 |2.5 - 1 2 -

Pb 5th Cl. 50 | - 25| - 2.5 | - - 1 3 9.8
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Test No. 20 - Continued

Conditions:

Reagents Added, grams per tonne .

.. 'Time, minutes

Stage ' : pH
Ca(0H) 5 |CuS04{2-11 [M=T48 [MIBC|Z-200 | Grind|Cond. |Froth. .|
1
Zn Circuit (Pb rdugher plis lst, and énd cléaner'tai‘li;lgés)
Condition 1500 | - - - - - - 3 - -
: - 750 | - - - - - -3 - 11.2
Zn Rougher - - 20 (20 |20 | - - 2 > -
- - 30 {10 . |10 ;| - - 1 | 3 -
- Zn Conc. Regr. 1000 . {250 |10 .f10 . | - - 20 - - -
Zn 1st Cl. - 1- 5 - - - - 1 3 11.3
_ - - |0 - |a2a.5] 5 - 1 3 -
Zn 2nd Cl. 250 | - - - - - - 1 2 11.5
- - > - - l2.5 - 1 3 -
Zn 3rd Cl. 250 - - - - - - 1 2 11.6
- - 2.5 -. | - |2.5 - 1 2 -
Zn Wth C1. 250 | - -\ -~ Jfe.s. | = 1.} .3...] 1171
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Test No. 20 - Continued
Metallurgical Results

Weight Assays, % % Distribution

Product
: % Pb 7n Pb Zn

1. Pb Cleaner Conc. 6.78 61.4 11.0 75.2 7.9
2. Pb 5th Cleaner Tail. 1.46 23.9 22.7 6.3 3.5
3, Pb bth Cleaner Tail. 1.96 11.7 2h.9 L.1 5.2
4. Pb 3rd Cleaner Tail. 3.1h4 k.20 22.3 2.4 T.4
5. Zn Cleaner Conc. .85 0.90 4,8.8 0.8 25.1
6. Zn bth Cleaner Tail. 2.kh9 1.19 .0 0.5 11.6
T. Zn 3rd Cleaner Tail. 2.96 1.33 38.8 0.7 12.2
8. Zn 2nd Cleaner Tail. 3.91 1.45 27.5 1.0 11.L4
9. Zn lst Cleaner Tail. 5.32. 1.20 11.6 1.2 6.6
10. Zn Rougher Tailing 67.13 0.6L4 ©1.28 7.8 9.1
Head (Calculated) 100.00 5.54 9..43 100.0 100.0
Calcuiated Grades and.Recoveries
Products 1 and 2 8.24 54.8 13.1 81.5 11.h
Products 1 to 3 10.20 L6.5 15.3 85.6 16.6
Products 1 to k4 13.3k4 36.5 17.0 88.0 2k.0-
Products 5 and 6 T.34 1.00 L7.2 1.3 36.7
Products 5 to T 10.30 1.09 . L4, 8 2.0 418.9
Products 5 to 8 1kh,21 1.19 Lo.o 3.0 60.3
Products 5 to 9 19.53 1.19 32.3 h.2 66.9
Products 5 to 10 86.66 0.77 8.27 12.0 76.0
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Test No. 20 - Continued

Screen Analysis

B-5+C,A., 1l:1 - 30 Minute Grind

- 94 -

Mesh Size % Retained %4 Passing
(Tyler) Individual Cumulative Cumulative
+ 100 0.2 0.2 99.8
150 2.0 2.2 97.8
200 8.2 10. k4 89.6
270 8.8 19.2 80.8
400 17.2 - 36. 4 63.6
- koo - 63.6 100.0 -
Total 100.0 - -
Composite Pb Cleaner Products
Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 23.3 um 2.2 2.2 97.8
18.1 2.2 L. 95.6
12.6 _ L2 8.6 91.4
8.7 16.6 25.2 TL4.8
6.7 18.1 43.3 56.T
- 6.7 56.7 100.0 -
Total 100.0 - -

Specific Gravity 5.28

LAKEFIELD RESEARCH OF CANADA LIMITED
Lakefield, Ontario

Mugust 23, 1979 / slb, tmg




