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ABSTRACT

The results of the laboratory testwork on the Vangorda lead-zinc ore are

presented in this report. The development work was carried out on seven ore samples prepared

according to the mineralogical and geological characteristics of the orebody. The laboratory

procedure developed was then incorporated into locked cycle tests yielding the following results.

TABLE NO. 1 : Locked Cycle Test Results on Composites 2, 3. 4, 1B and 1A

: Weight Assays %, g/t % Distribution
Test Product |Comp
No. % Pb Zn Fe Au | Ag Pb Zn Fe Au Ag
69 | PbClConc 2 6.7 |65.4 8.93| 4.7211.2 |705 89.3 | 10.8 1.3 | 74.4] 741
Zn Cl Conc 7.7 1.07 |54.7 7.091 084 | 56.9 1.7 | 76.9 2.2 6.5] 7.0
Zn Scav Tail 85.6 0521} 0.79 | 27.6 0.22 | 14.0 9.0| 123 | 96.5 19.0f 18.9
Head (Calc) 100.0 4881 551 ] 245 1.00 | 63.4 }100.0 }100.0 |100.0 |100.0] 100.0
41 Pb Cl Conc _ 55 |66.2 717 417 | 8.56 |814 8841 7.6 1.0 65.0] 753
Zn Cl Conc 3 8.0 | 1.03|55.3 6.72 | 0.28 | 485 20| 858 24 3.2 6.5
Zn Scav Tail 86.4 | 046 040 25.7 | 0.27 | 12.6 96| 6.6 ] 96.6 | 31.9] 18.2
Head (Calc) 100.0 414 | 5.19 ] 23.0 0.73 | 59.7 |100.0 |100.0 }100.0 |100.0f 100.0
84 Pb Cl Conc 2.8 |59.2 5.27 5.80 | 5.22 |670 80.9 3.9 21 34.1] 645
Zn ClConc 4 6.2 0.61 | 53.6 8.58 | 0.44 | 39.1 1.8 | 88.1 6.8 6.3] 83
Zn Scav Tail 90.9 0.39 | 0.33 7.90 ] 0.28 8.8 17.3 8.0 ] 911 59.6] 27.2
Head (Calc) 100.0 2.07 | 3.80 7.90 | 0.43 | 29.4 |100.0 |100.0 |100.0 }100.0] 100.0
7 Pb Cl Conc 7.6 |63.9 717 5.56 | 6.17 |701 83.5 . 8.3 1.5 5§9.9] 70.8
Zn Ci Conc 1B 9.5 1.03 |57.2 6.40 | 0.31} 384 1.7 | 82.2 2.1 3.8] 438
Zn Scav Tail 82.9 1.06} 0.76 | 33.6 034} 223 | 14.8 9.5 | 96.4 36.3] 244
Head (Calc) 100.0 5.85 | 6.61 | 28.9 0.79 | 75.6 |100.0 |100.0 |100.0 |{100.0] 100.0
>85_ Pb Cl Conc 5.3 |43.1 |12.6 12.6 |{10.1 |[448 61.3| 17.0 25 70.8] 50.7
Zn ClConc 1A 4.5 2.92 [|52.4 8.70 | 049 | 73:8 35| 59.6 1.5 29| 7.0
Zn Scav Tail 90.2 1.46 | 1.02 | 28.0 0221 22.1 | 35.2] 23.4 | 96.0 26.3| 423
Head (Calc) 100.0 3.74 | 3.95] 26.3 0.76.] 47.1 |100.0 |100.0 |100.0 [100.0} 100.0




Abstract - Continued

With the exception of Composite 1A, the results obtained on the locked cycle tests were
consideréd satisfactory and were comparable to the results obtained on the Faro 3 ore.

From the laboratory testwork results the following conclusions can be made:

a Respectable concentrate grades and metal recoveries can not be obtained on
the Vangorda ore using the current flowsheet and reagent scheme. Modifications in both reagent
scheme and flowsheet would be required to obtain high lead and zinc concentrate grades with
satisfactory recoveries. | '

b) Modifier and depressant additibns on Vangorda ore would be higher than those
currently used in the mill. This is largely attributed to i) the presence of pyrrhotite in the ore and i)
the presence in part of the ore body of carbonaceous pyrite and secondary copper minerals,
resulting in high cyanide consumption.

c) The Vangorda ore is slightly softer than Faro No. 3 ore and, for the same power
consumption, a slightly finer primary grind may be expected (i.e. K8o =50 um). Slightly finer
regrinds of the corresponding lead and zinc concentrates would be beneficial for the concentrate
grade.

In this report, the details of the testwork, thé results and the problems associated with
processing of the ore are described in detail. '
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This report describes the metallurgical results obtained on the Vangorda ore
during the period May 1988 to December 1988. The scope of the work was described inMr. B.
Scheding's letter dated April 15, 1988 and discussed with Mr. R. Coleman. '

The testwork was to include the following:

a Conduct detailed laboratory testwork on Composite No. 3 ore to evaluate the
primary grinding requirements and to test the levels of the reagents currently used in the plant.

b) Evaluate lead and zinc concentrate regrinding requirements.

) Determine the processing characteristics of 6 different ore types.

d) Conduct final locked cycle tests on the individual composite samples to

“determine the final metallurgical results.
e) Conduct impurity smelter analyses on the lead and zinc concentrates from the
locked cyéle tests.
f) Identify the potential processing problems of the varous ore types.
Q) Conduct grindability tests on the major ore types.

The results of the testwork were discussed with Mr. R. Coleman, Consultant and
Mr. B. Scheding of Curragh Resources. Periodic monthly progress reports were issued. '

LAKEFIELD RESEARCH
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/
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SUMMARY AND NCL I1ON

1. Description of Samples Used in the Laboratory Testwork

A total of 6 different composites were examined during the laboratory testwork.
The ore composites were prepared according to mineralogical characteristics and geological
“setting. Most of the development testwork was carried out on Composite No. 3 and only
preliminary tests were performed on Composite No. 5 and the Master Composite. The head '
analyses of the composites examined in the laboratory testwork are shown in Table No. 2.

IABLE NO. 2 : Head Analyses of Different Laboratory Composites,

Composite Assays %, gt
Cu Pb Zn Fe S Mn Hg Au Ag | CM | Clg)| Po

Comp 1A 0.26)] 395| 420 | 26.8 | 28.5 | 0.45 }0.0018| 0.57} 49.1 | 1.47 |0.057| 11.2
Comp 1B 022 | 575| 6.69 ) 28.1 | 28.9 | 1.16 {0.0049| 0.79f 77.8 | 1.71]0.049] 17.0

Comp 2 020 475| 5.70 | 245 | 26.8 | 0.79 | 0.0036 | 0.93} 64.5 | 1.67 [0.049] 125
Comp 3 0.15]| 396 | 535 21.7 |} 28.2 | 0.61 |0.0043| 1.57] 64.8 | 0.20 10.015] 10.3
Comp 4 0.037] 2.20 | 3.87 | 7.54] 8.83 0.0540.0023| 0.44] 31.2 | 2.20 |0.64 | 125
Comp S 036 072 ] 0.89| 29.1 | 26.6 | 0.58 |0.00023 1.60] 12.7 | 1.01 [0.060| 9.40
Master 0221 3.76 | 4.47| 242 | 27.1| 0.71 ]0.0025| 0.96] 579 | 1.37 |0.081] 17.2

The Master composite was prepared from individual composites 1 to 5 and represents
100,000 tons of ore to be tested in the plant towards the end of 1989. The individual composite
samples were prepared from 16 drill hole samples from the 1987 Vangorda drilling program.

2. Processing Characteristics of Vangorda Ore

The Vangorda Ore is a complex, massive sulphide ore in which the individual minerals are
finely disseminated and the flotation characteristics of both galena and sphalerite vary within the
orebody. In addition, the ore contains appreciable amounts of pyrrhotite and secondary copper
minerals which interfere with the rate of flotation of galena and sphalerite. Following are the major
processing characteristics of the individual ore composites.

(a) Composite 1A is the most refractory of the ore types and contains carbonaceous
pyrite ahd seoondafy copper minerals. The secondary copper minerals were responsible for the
extremely poor selec{ivity between lead and ziné minerals. During the lead rougher flotation, up
to 70 % of the total zinc reported in the lead rougher concentrate. In addition, the lead rougher
concentrate was heavily contaminated with pyrrhotite resulting in a low lead grade in the cleaner
concentrate.



\Summary - Continued

b) Composite 1B is a high grade lead-zinc ore with high pyrrhotite content. This ore
contains less carbonaceous pyrite than Composite 1A. Production of high grade lead and zinc
concentrates with respectable recoveries did not represent a significant problem.

c) Composite No. 2 is the coarsest grained of the composites examined, and gave the
highest lead recovery. However, because of the presence of secondary copper minerals, the
selectivity between lead and zinc was somewhat reduced, and up to 30 % of the total zinc
reported in the lead rougher concentrate.

d) mm& represents the largest portion of the orebody and most of the
laboratory development testwork was conducted on this composite. Although good metallurgical
results were obtained, it was positively established that Vangorda ore cannot be processed using
the plant flowsheet and reagent scheme. The most prominent feature of this ore, using the plant
reagent scheme, was slow lead flotation during the lead cleaning and reduced selectivity. With a

| high dosage of cyanide in the rougher and cleaning and the use of a modified collector, the lead
cleaning efficiency improved dramatically.

e) Composite No. 4 represents graphitic quartzite ore with high amounts of carbon and
carbonaceous pyrite. Using the conventional reagent scheme, a low grade lead concentrate was
obtained. With the use of an organic base depressant DS20, the lead concentrate grade
improved dramatically. -

f) Composite No. 5 is a low-grade ore (i.e. 0.66 % Pb and 0.91 % Zn). In spite of the
low head grade, good lead metallurgical results were obtained. This ore made up about 20 % of
the Master composite. ,

g) Master Composite. The processing characteristics of the Master Composite were
similar to that of Composite No. 2.

Deveiopm work
11 Grindability of the O | Pri Grinding Requi I

The grindability of the ore differed within the orebody and the Ball Mill Bond Work indices
(Table No. 3) varied between 7.9 and 11.6 metric. The Vangorda ore, however, is somewhat
softer than the Faro 3 ore and a slightly finer grihd can be expected in the plant than that obtained
on Faro 3 ore. The fineness of grind examined in the laboratory on the various composites is
shown in Table No. 4. It appeared that a primary grind of about kgo = 50 to Kgo = 40 is the

optimum.
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TABLE NO. 3 : Ball Mill Grindabllity Test Resuilts

Description Composite Composite Composite Composite Composite
‘ No. 3 No. 2 - No. 4 No. 1A - No. 1B
Work Index (metric) 7.9 7.6 8.9 9.8 |11.57 - 9.96 | 10.9 | 9.70 -
Screen Size, pm 104 | 74 104 | 74.0 | 104 - 104 74 104 -
Product per revolution {3.07 | 2.22 | 2.36 | 1.85 | 1.80 - 2.29 | 1.72 | 2.33 -
Product KgO, um 81 53 78 59.0 81 - 83.0 60 82.0 -
. Feed Kgo, um 890 | 1800 1123011230 | 1150 - 980 980 | 1000 -
T 4 : mm f Finen f_Grin in the L ratory Testwork
Grinding Composite 1A Composite 1B Composite 2 Composite 3 Composite 4
Time % Pass Cum |K8o % Pass Cum K80 | % Pass Cum }K8o % Pass Cum K8o % Pass Cum K8o
minutes 270M 400M | um | 270M 400M| um | 270M| d00M | um | 270M| 400M | um 270M 400M| pm
20 . - - - - . - . 88.5 42.0 . - -
30 81.0] - 50.0] 83.6|66.5|51.0| 84.8 46.5| - - - 78.1 [62.8 | 58.0
40 89.5 40.0| 89.1]76.4}41.0] 91.8 37.01 93.3| - 36.0 84.9 l67.2 | 48.0
50 92.0| - 38.0| - 92.7| 81.4[36.0{ 95.0 33.0| 95.7| 86.9 | 31.5 91.2 l749] 410
60 96.4| 87.0 | 31.0] - . - . - g97.6| 91.3 | 275 - . -
70 97.1) - 29.0 89.3| 91.3 | 30.0°
.2, nd Zin ncentr Regrin

The grade of both the lead and zinc concentrates was determined by the fineness of

regrinding of the corresponding lead and zinc rougher concentrates. A regrind of the '

total lead rougher and scavenger concentrates would be mandatory in order to maintain a
high lead concentrate grade. The present lead regrind flowsheet configuration used in the
plant would not be suitable for processing the Vangorda ore.

greatly improve both lead and zinc metallurgy. An estimate of the regrinding
“requirements for the lead and zinc concentrates is shown below:
(a) Lead Concentrate 90 % <25 um
(b) Zinc Concentrate 80 % <25 um.

it should be noted that an improved sharpness of classification in the plant would
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3.3, Summary of Laboratory Development Testwork
3.3.1, Composite 1A .

Problems with Composite 1A were experienced in obtaining satisfactory
selectivity between lead and zinc minerals. In most of the tests, over 60 % of the zinc
reported in the lead rougher concentrate. The major variables examined on Composite
1A included: a) fineness of primary grind

b) type of zinc depressant
c) regrinding requirements.

The effect of the variables examined on the lead and zinc metallurgical results can
be described as follows: ‘ .

1. The fineness of regrind in the range tested (i.e. Kgo = 29-50 pm) had no
significant effect on lead and zinc rougher concentrate grades and recoveries.

2. The use of an organic based zinc depressant (i.e. LS8) improved lead
concentrate grade slightly but at the expense of recovery.

3.3.2. Composite 1B

On this composite, standard roughing tests at different finenesses of grind and
cleaning tests using different finenesses of regrind were performed. The results
obtained indicated a) an improvement in the lead and precious metal recoveries at a finer
primary grind and b) the lead concentrate grade improved significantly with a finer
regrind of the lead rougher concentrate.

3.3.3. Composite No. 2 .

On this composite the fineness of primary grind and regrind and the levels of
cyanide addition were examined.

Note that with this composite problems were experienced in obtaining a high
grade zinc concentrate. The effects of the variables examined on this composite can be
described as. follows:

_ a)  afiner primary grind and a finer regrind of the lead concentrate had no
effect on lead metallurgical results. A finer regrind of the zinc concentrate, however,
improved both zinc concentrate grade and recovery.

b) Higher cyanide additions to the lead rougher and cleaners did not effect
lead metallurgical results. _

It appeared that the zinc in this ore type is more finely disseminated than in the
other ore types.
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3.3.4. Composite No. 3

and the data generated in this testwork served as the basis for metallurgical evaluation of

Most of the laboratory development testwork was performed on this composite

the other composites.
The major variables examined on this ore included:
a) fineness of primary grind

b) fineness of lead and zinc concentrate regrind

c) grinding media

d) level of depressant and collector additions

e) type of collector and pyrrhotite depressant.

The results obtained in this testwork showed the following:

a) The fineness of grind had little or no effect on lead and zinc recoveries,

however precious metal recoveries increased with a finer primary grind. Replacing

ball mill grinding with rod mill grinding media significantly improved lead rougher

recovery.
b) Using the plant reagent scheme, the lead and zinc metallurgical results

were satisfactory. However, the upgrading of the corresponding lead and zinc

concentrates represented a significant problem, because both lead and zinc dropped

during the cleaning operation. Typical results obtained in the lead cleaning are shown in

Table No. 5.

TJABLE NOQ. 5 : ni llurgical R ! in Plan il

Metallurgical Results

Test Product Weight Assays %, g/t % Distribution

No. % Pb Zn Au Ag Pb Zn Au Ag

24 Pb Cleaner Conc 35 63.6 6.03 12.6 855 57.6 4.1 60.7 52.8
Pb Rougher Conc 10.7 | 32.0 9.98 4,78 423 89.9 21.2 71.4 80.8
Pb Rougher Tail 89.3 0.43 4.45 0.23 12.0 10.1 78.8 28.6 19.2

———— )

Head (Calc) 100.00{ 3.81 5.04 0.72 ’\559/‘: 100.0 | 100.0 | 100.0 100.0
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Note that the lead concentrate recovery was dramatically reduced during the cleaning
operation . An improvement in the lead cleaning efficiency was realized with the introduction of
collector A317:3418A mixture (1:1 ratio). Table No. 6 shows the results obtained with the

above collector mixture.

Test Product Weight Assays, % % Distribution

No. % Pb Zn Pb Zn

32 | Pb Cleaner Concentrate 4.81 69.0 4.93 83.1 4.8
Pb Rougher Concentrate 13.40 27.9 9.74 93.5 26.1
Pb Rougher Tailing 86.60 0.30 4.27 6.5 73.9
Head (Calc) 100.00 4.00 5.00 100.0 100.0

Figure No. 1 compares the lead metallurgical results obtained with the standard
and with the new collector mixture.

100
90 —_
\\
5 ‘ A
N TN

~

ol | | <

~ .8  Test24 - A343
50 [~ ® Test32- A317/A3418A(1:1)
. @ Test33 - A317/A3418A(1:1)

" 40 po & & ¢ 3 & ¥ } i
10 20 30 40 50 60 70 80

% Lead Recovery

% Lead Concentrate Grade
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This is the only reagent change which should be transferred to the plant operation

before processing Vangorda Ore.

c) The testwork results obtained with different pH's and cyanide levels
indicated that higher cyanide additions are required for Vangorda ore than those normaily
used in the current plant.

d) In the zinc flotation, the most pronounced improvement was achieved in
the rate of zinc flotation by introducing high-speed high-power conditioning after the
regrind.

In general, satisfactory lead and zinc metallurgical results were obtained with
higher depressant additions and changes in the type of collector. High cyanide and soda
ash consumptions were mainly attributed to the presence of appreciable amounts of
pyrrhotite.

3.3.5, Composite No. 4

The major problem in processing this ore type was in achieving a high lead
concentrate grade. The presence of carbon and carbonaceous pyrite was the major reason
for the low lead concentrate grade. '

The use of an organic based depressant in place of cyanide resulted in a significant
improvement in the lead concentrate grade. Table No. 7 compares the lead metallurgical
results obtained with cyanide and with organic depressant DS20.

with NaCN

Test | Depressant Product wt Assays % % Distribution
No. Used % Pb Zn Pb Zn
66 NaCN Pb Cleaner Concentrate | 2.37 40.9 4.76 46.2 3.0
Pb 1st Cleaner Conc 4.94 34.0 5.30 80.1 6.9
Pb Combined Taliling 95.06 0.43 3.69 19.9 9;3.1
Head (Calc) ‘ 100.00 2.10 3.79 | 100.0 100.0
77 DS20 Pb Cleaner Concentrate 1.71 57.4 4.74 47.3 2.1
Pb Rougher Concentrate | 15.23 11.6 5.85 84.9 23.2
Pb Rougher Tailing 84.77 0.37 3.49 15.1 76.8
Head (Calc) 100.00 2.08 3.85 100.0 100.0
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3.3.6. C ite No. 5 and Master C i

Only prelimnary tests were conducted on these two composites. Composite 5 was a low
grade ore and was included in the Master Composite (i.e. 20 %). The metallurgical results
obtained on these two composites were similar to that obtained on Composite 3.

4. Impurity Analyses of the Lead and Zinc Concentrates

The lead and zinc concentrates from the final locked cycle tests were submitted for
impurity analyses. The impurity analyses of the lead concentrate are given in Table No. 8 and
the impurity analyses for the zinc concentrate are shown in Table No. 9.

TABLE NO. : P ncentrate Impurity Anal
Assays %, gt

Element Comp. 2 Comp. 3 Comp. 4 Comp. 1A Comp. 1B
Iron (Fe) 4.90 4.12 5.86 11.6 5.15
Copper (Cu) 0.40 - , 0.27 2.75 0.95
Nickel (Ni) <0.002 <0.002 0.004 <0.002 <0.002
Lead (Pb) 63.5 66.2 59.0 42.6 64.6
Zinc (Zn) 8.97 7.20 5.19 12.5 7.02
Bismuth (Bi) <0.002 0.002 <0.002 <0.002 <0.002
Cadmium (Cd) 0.014 0.011 0.008 0.019 0.012
Chromium (Cr) 0.003 0.022 0.003 . 0.003 0.002
Cobalt (Co) <0.002 <0.002 0.004 0.005 <0.002
Manganese (Mn) 0.082 0.10 '0.037 0.079 0.076
Uranium (U) <0.001 - 0.005 <0.001 -
Arsenic  (As) 0.032 <0.001 0.50 0.031 0.051
Antimony (Sb) 0.14 0.23 0.16 0.12 0.39
Tin (Sn) <0.001 0.002 <0.001 <0.001 <0.001
Fluorine (F) 0.053 0.093 0.033 0.021 0.038
Chlorine (Cl) <0.005 - 0.008 0.011 -
Sulphur (S) 18.4 17.8 17.2 25.4 18.0
Carbon Total 0.20 - 1.78 0.23 -
Silica (SiO2) 0.76 2.36 6.42 0.56 0.52
Alumina (Al2O3)] 0.06 0.085 0.61 0.11 0.13
Magnesia (MgO) - 0.92 0.19 0.14 : -
Lime (CaO) - 0.12 0.17 0.10 -
Sodium (Nas0) 0.002 - 0.010 . 0.003 -
Potassium (K20)] 0.003 - 0.13 0.007 -
insol 2.79 5.79 7.53 1.26 0.96
Mercury (Hg) 0.0067+] 0.0050 55| 0.0030 3 0.0063 ¢ 0.0068¢F
Gold (Au) 14.0 8.60 5.67 10.3 7.32
Silver (Ag) 684. 813. 651. 490. 739.
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TABLE NO. 9 : Zn Concentrate Impurity Analyses

Assays %, g/t

Element Comp. 2 Comp. 3 Comp. 4 Comp. 1A Comp. 1B
fron (Fe) 7.44 6.72 8.86 8.54 6.56
Copper (Cu) 0.89 - 0.26 0.53 0.23
Nickel (Ni) <0.002 <0.002 <0.002 <0.002 <0.002
Lead (Pb) 1.15 1.03 0.55 2.64 1.02
Zinc (Zn) 54.2 54.9 53.0 51.2 57.2
Bismuth (Bi) <0.002 <0.002 <0.002 <0.002 <0.002
Cadmium (Cd) 0.071 0.069 0.062 0.071 0.075
Chromium (Cr) 0.002 0.036 0.003 0.003 0.002
Cobalt (Co) <0.002 <0.002 0.003 0.002 <0.002
Manganese (Mn) 0.22 0.33 0.11 0.21 0.18
Uranium (U) <0.001 - <0.002 <0.001 -
Arsenic  (As) 0.004 0.007 0.12 0.021 -
Antimony (Sb) 0.003 0.006 0.005 0.006 -
Tin (Sn) | <0.001 <0.001 <0.001 <0.001 -
Fluorine (F) 0.030 0.11 0.021 0.015 -
Chlorine (Cl) 0.045 - <0.005 0.009 -
Sulphur (S) 31.3 33.3 32.9 31.1 -
Carbon Total 0.31 - 0.91 0.39 -
Silica (SiO9) 0.30 0.25 3.15 0.43 0.25
Alumina (Al2O3)}] 0.07 0.034 0.43 0.13 0.07
Magnesia (MgO) 0.13 0.14 0.085 0.14 -
Lime (Ca0) 0.34 0.40 0.22 0.39 -
Sodium (Naz0)| <0.002 - 0.007 0.003 <0.002
Potassium (KoO)] 0.004 - 0.097 0.008 0.003
Insol 1.89 2.00 3.82 1.09 .0.87
Mercury (Hg) 0.046%] 0.0282, 0.029%% 0.016 %o 0.033%,
God (Au) 0.59 0.28 0.33 0.57 0.37
Silver (Ag) 40.1 48.5 31.5 65.7 38.2

5. QOverall Treatment Process

5.1. Flowsheet

In order to obtain marketable lead and zinc concentrate grades on Vangorda Ore,
the current plant flowsheet (Figure 2) should be modified as follows (Figure 3).
(A) " Both lead rougher and scavenger concentrates should be reground before

cleaning.

(B) The lead first cleaner should be performed in open circuit cleaning with
the addition of an extra cleaner scavenger stage. '

(C) The zinc first cleaner feed should include a high speed conditioner.
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The modified flowsheet is shown in Figure 3. Comparative locked cycle tests
were performed using both plant and modified flowsheets. These resuits are shown in
Table No. 10.

-TABLE NQ. 10 : in

Test | Flowsheet Product wt Assays %, g/t % Distribution

No. % Pb Zn | Fe Au Ag Pb Zn| Fe Au | Ag

41 Modified |PbCleanerConc | 55 | 66.2 | 7.17 | 4.17 {8.56 |814 8841 76| 10| 650 73.5
ZnCleanerConc | 8.0 1.03 {553 | 6.72|0.28 | 485| 20| 858} 24) 32| 6.5
2Zn Scav Tailing | 86.4 0.46 | 0.40 125.7 |0.27]| 126] 96| 6.6] 966 31.9 | 182
Head (Caic) 100.0 4.14 | 5.19 |23.0 }0.73 | 59.7 |100.0 |100.0]100.0 |100.0 |100.0

83 Plant PbCleanerConc | 7.8 | 49.1 |11.7 | 8.37 |8.80 |603 923 ] 17.3| 27| 80.0 | 86.4
ZnCleanerConc | 7.3 065552 | 7031023 | 41.0| 11| 76.7] 2.1 19 55
Zn Scav Tailing | 84.9 0.32) 037 ]272 |o.18] 52| 65| 6.0 95.2| 18.1 8.1
Head (Calc) 100.0 4.14 | 526 |24.2 }10.86 | 54.3 |100.0 |100.0{100.0 {100.0 |100.0

Using the plant flowsheet (Test 83), the production of a high grade lead
concentrate was not possible. The zinc recovery was about 10 % lower than that
obtained using the modified flowsheet.

5.2. ReagentBalance

Table No. 11 shows the reagent balance developed for treatment of the Vangorda
Ore. The basic plant reagent scheme was retained with the addition of modified lead

collector and additions of sodium silicate to the lead cleaners.

TABLE_NO. 11 : Reagent Scheme Developed. for Vangorda Ore

_ Reagent Additions, g/t
Reagent . Pb Pb Zn Zn
Ro + Scav Cleaners Ro + Scav Cleaners

Modifi & D i
NaoCO3 2000 - - -
NaCN 200 195 - -
NasSiO3 (Silicate O) - 250 - -
Ca(OH)2 - - 2500 2500
CuSQ4 x 5H20 - - 800 100
Collectors & Frothers
A317:3418A (1:1 rajio) 12.5 38 - -
A350 - - 40 40
MIBC 35 28 - -
DF1012 - - 15 10
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The addition of NasSiO3 io the lead cleaner improved the rate of lead flotation in
the cleaners. The use of collector A317:3418A mixturé resulted in a significant
improvement in the lead cleaner recovery and also improved precious metal recoveries.

High levels of depressant additions in the laboratory testwork does not
necessarily mean that the same reagent levels would be required in the commercial
scale. It rﬁay be possible to reduce reagent levels in the plant especially with the use of
plant recycle water. It is, however, clear that higher levels of cyanide addition may be
required.

2.3, Overall Metallurgical Resuits

In general, most of the composite samples gave satisfactory metallurgical
results.

Composites 2, 1B and 3 gave similar metallurgical results and may be considered
as ores of similar processing characteristics. This can also be said for Composite 5 and
the Master composite. Composite 1A, however, can be considered a refractory ore type
which may represent significant problems during processing of the ore. One of the
major problemsvwith Composite 1A is the poor selectivity between lead and zinc
minerals and the active pyrrhotite and carbonaceous pyrite flotation in the lead
concentrate.

Table No. 12 shows the results of batch tests on the various ore composites.
Table No. 13 shows the results obtained in the continuous locked cycle tests on the
varous composites.

Note that an improvement in the metallurgical results from Composite 4 was
achieved with the use of an organic based depressant (i.e. DS20). Depressant DS20 was
found very effective for rejection of carbonaceous pryite and carbon. '
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TABLE N 12 : Pr le T R |
Test § Composite Product Wit Assays % % Distribution
No. % Pb Zn Pb Zn
67 2 Pb 4th Cleaner Conc 5.26 65.4 9.40 73.3 9.1
Pb 1st Cleaner Conc 8.07 52.1 9.80 89.6 14.7
Zn 4th Cleaner-Conc 3.95 0.91 55.5 0.8 40.6
Zn Rougher Conc 19.33 1.03 21.7 4.2 77.5
Zn Rougher Tail 72.21 0.38 0.49 5.8 6.5
Head (Cak) 100.00 469 5.40 100.0 100.0
40 3 Pb 4th Cleaner Conc 4.38 65.9 7.34 71.3 6.1
: | Pb 1st Cleaner Conc 7.00 51.2 8.24 88.6 10.9
Zn 4th Cleaner Conc 7.10 1.27 56.0 2.2 75.4
Zn Rougher Conc 17.09 1.30 26.2 5.5 84.8
Zn Rougher Tail 75.63 0.30 0.24 5.6 3.4
Head (Calc) 100.00 4.04 5.27 100.0 100.0
78 4 Pb 4th Cleaner Conc 2.83 53.8 5.49 71.4 4.1
Pb 1st Cleaner Conc 5.63 30.7 6.39 81.0 9.4
Pb Rougher Conc 13.07 13.9 6.10 85.3 20.8
Pb Rougher Tail 86.93 0.36 3.49 14.7 79.2
Head (Calc) 100.00 2.14 3.83 100.0 100.0
68 1B Pb 4th Cleaner Conc 6.60 63.3 8.55 721 8.6
: Pb 1st Cleaner Conc 9.99 50.1 9.70 86.3 14.8
Zn 4th Cleaner Conc 4.19 0.95 57.0 0.6 36.5
Zn Rougher Conc 20.96 1.46 243 5.3 77.7
Zn Rougher Tail 68.28 0.64 0.41 7.5 4.3
Head (Calc) 100.00 5.80 6.54 100.0 100.0
72 1A Pb 4th Cleaner Conc 3.61 44.0 14.2 44.0 13.2
' Pb 1st Cleaner Conc 8.47 32.0 15.2 751 33.2
Zn 4th Cleaner Conc 2.40 1.22 53.0 0.8 32.8
Zn Rougher Conc 10.83 2.43 16.1 7.3 44.9
Zn Rougher Tail 79.96 0.72 0.83 15.9 17.1
Head (Calc) 100.00 3.61 3.88 100.0 100.0
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TABLE NO. 13 : Lock le T Resul n m i 2.3.4.1B and 1A
Test { Composite Product wt Assays %, g/t % Distribution
No. % Pb Zn | Fe Au Ag Pb Zn ] Au | Ag
69 2 Pb Cl Conc 6.7 | 654 | 8.93| 4.72j11.2 |705 89.3] 10.8] 1.3 744 741
Zn Cl Conc 7.7 1.07 |54.7 | 7.09] 0.84| 5691 1.7 ]| 7691 22| 65| 7.0
Zn Scav Tail 85.6 0.52| 0.79 j27.6 | 0.22] 140 | 9.0 | 123] 96.5]| 19.0 | 189
Head (Calc) 100.0 488 ] 5.51 |24.5 | 1.00] 63.4 |100.0 }100.0{100.0 |100.0 {100.0
41 3 | PoCl Conc 55 | 66.2 | 7.17 ] 4.17 | 8.56}814 884 | 76/ 10| 650 753
Zn Cl Conc 8.0 1.03 1553 | 6.72] 0.28} 485 2.0} 858] 24| 32| 65
2Zn Scav Tail 86.4 0.46 ] 0.40 |25.7 | 0.27] 126 | 9.6 | 6.6f 966 | 318 | 18.2
Head (Calc) 100.0 414 5.19123.0 | 0.73| 59.7 |100.0 |100.0]100.0 }100.0 |100.0
84 4 Pb Cl Conc ©28 | 59.2 | 5.27{ 5.80} 522|670 809 | 3.9 2.1] 34.1| 645
Zn Cl Conc 6.2 0.61 |53.6 | 8.58 | 0.44| 39.1 1.8 88.1] 68| 63| 83
Zn Scav Tait 90.9 039 033]| 790 0.28] 88| 17.3 | 8.0} 91.1] 596 | 27.2
Head (Calc) 100.0 207 | 3.80 ] 7.90 | 0.43| 29.4 |100.0 }100.0{100.0 |100.0 |100.0 K
7 1B Pb Cl Conc 7.6 63.9 7.17 ] 5.56 1 6.17{701 83.5 83] 15| 599 | 70.8
Zn Cl Conc 9.5 1.03|57.2 | 6.40| 0.31]| 384 | 1.7 | 822] 21| 38| 48
2Zn Scav Talil 82.9 1.05] 0.76 |33.6 | 0.34] 223 148 | 9.5| 96.4 | 363 | 24.4
Head (Calc) 100.0 5.85] 6.61 1289 | 0.78f 75.6 |100.0 ]100.0}100.0 {100.0 |100.0
85 1A Pb Cl Conc 53 | 431 |126 126 [10.1 |448 61.3 | 170 25| 708 | 50.7
ZnCl Conc 45 292|524 | 870 049] 738} 35| 59.6] 15| 29 7.0
Zn Scav Tail 90.2 1.46 § 1.02128.0 | 0.22] 22.1 | 35.2 | 23.4] 96.0 | 263 | 423
Head (Caic) 100.0 3.74 | 3951263 | 0.76] 47.1 }100.0 |100.0{100.0 {100.0 ]100.0
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6. Conclusions

1. The Vangorda orebody is a Massive sulphide ore in which the sulphide
minerals are finely disseminated. In most of the ore types, about 90 % of the valuable
minerals are liberated at about 40 pm and less. In addition, the ore contains high
amounts of pyrrhotite and marcasite which are major contributors to slow lead and zinc
flotation and also increase depressant consumption.

2. The processing characteristics of the Vangorda Ore are different than
those of Faro 3 ore and in order to produce satisfactory metallurgical results,
modifications in both the reagent scheme and the flowsheet are required. This would
necessitate a careful examination of the plant flowsheet and reagent scheme, especially
the grinding and regrinding capacities and efficiencies, in order to adapt the present
_plant to processing the Vangorda ore.

3. Changes in the treatment procedure would include regrinding of total lead
and zinc concentrates and cleaning the lead concentrate in open circuit. Addition of the
new collector mixture would also be part of the modified procedure. Introduction of
high-speed high-power conditioning of the zinc 1st cleaner feed would be beneficial, not
only for the Vangorda zinc circuit, but also for Faro 3 and Grum ore.

4. In general, ore Composites 3, 2 and 1B gave similar metallurgical results
and high grade lead and zinc concentrates with satisfactory recoveries were readily
préduced.r Composite 1A was the most refractory and a high-grade lead concentrate
cannot be produced using the standard reagent scheme. Using the standard reagent
scheme, a low lead concentrate grade was also obtained on Composite No. 4. Organic based
depressant (DS20) improved lead concentrate grade on Composite 4 significantly.
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RECOMMENDATIONS

Recommendations proposed in this section are based on the results obtained in
the laboratory testwork. ‘

1. If the Vangorda ore is to be processed with Faro 3 ore, further laboratory testwork
should be carried out on blends of Faro 3 ore and Vangorda ore.

2. In preparation for processing the Vangorda ore, adoption of both the modified
flowsheet and reagent scheme should be carried out immediately. With regard to this, the
following is suggested:

(A) Conduct plant tests with the modified lead collector on Faro 3 ore (i.e.
A317:3418A mixture). This may be beneficial for the lead metallurgy on Faro ore as well.

(B) Conduct a complete plant grinding survey to examine possible improvements in
the grinding efficiency, because Vangorda ore will require finer primary grinding and regrinding,
than does Faro 3 ore.

(9] Conduct laboratory tests on plant pulp to examine the effect of high-speed high-
power conditioning on zinc concentrate upgrading and to provide data for plant design of a high-
speed conditioning unit.

(D) Conduct a plant survey of the lead cleaning circuit to provide data for
reduirements of the 1st cleaner capacity for open circuit lead 1st cleaning.

3. Conduct a pilot plant test on a representative bulk sample of Vangorda ore in
order to provide operating conditions for plant processing. '
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1. Description of Samples and Composites Used In the Laboratory Testwork

A total of five composites and a Master composite were used in the laboratory testwork.
Following is a description of each composite:

a) Composite 1B is an "E" and "G" ore from both the Eastern and Westem
sections of the deposit. This is weathered ore and shows signs of oxidation. This composite

consisted of 45" intervals of non-porous core.
12

b) Composite 1A is from the same location as Composite 1B, but consists only of

porous and oxidized cores. 78 Zarecv4<j

c) Composite 2 is an "E" and "G" ore type from the Eastern section of the deposit

which is non-porous and is slightly oxidized. This composite consists of about 50 intervals.

d) Composite 3 represents "E" and "G" ore type from the Western section of the
deposit which is non-porous and has an oxidation scale of less than 5. The composite consisted
of 240 intervals.

e) Composite 4 is an "A" type ore from both the Eastern and Western sections of
the deposit, which is non-porous. Oxidation is not a consideration with this ore with an oxidation
indicator of less than 3.

f) Composite 5 represents "E" and "C" ore from both the Eastern and Western
sections of the orebody. It is low grade ore and has a low oxidation level (<3). Most of this ore
type is within the final pit envelope and can be considered as an over burden.

o)) Master Composite consisted of 15 % of Composites 1A and 1B divided
equally, 20 % of Cdmposite 5 and the remainder was made up'of Composite 2. This material
would represent the 100,000 tonnes of Vangorda ore to be treated in the plant in late 1989.
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Prim rindin ize Distributi

The size distributions of the different grinds used in the laboratory testwork on the various
composites is shown in Table No. 14 for Composite 1A, Table No. 15 for Composite 1B, Table No.
16 for Composite No. 2, Table No. 17 for Composite No. 3 and Table No. 18 for Composite No. 4.

In general, most of the ore types had a ball mill Bond Work Index of below 10 (metric) at 74
um size and the ore is considered a soft ore. .

From the size distribution data and the grindability test data, it can be concluded that with
the present grinding capacity of the plant, the Vangorda ore may give a grind of Kgo 52 um. This

is the minimum requirement for achieving high lead and zinc rougher recoveries.

TABLE N : Grindin ize Distribution on Composite 1A

30 minute Grind 40 minute Grind 50 minute Grind 60 minute Grind 70 minute Grind
Particle % Retained % Pass Particle % Retained % Pass Particle % Retained % Pass Particle % Retained % Pass Particle % Retained % Pass
Size ind Cum Cum Size ind Cum Cum Size ind Cum  Cum Size Ind Cum Cum Size ind Cum Cum

+150M 1.5 1.6 985 - - - - - - - - +200M 0.9 0.9 991 - - -
200M 4.9 6.4 936 +200M 3.3 3.3 96.7 +200M 1.9 1.9 98.1 270 2.7 3.6 96.4 +200M 0.3 0.3 99.7
270M 12.0 18.4 81.6 270 7.2 10.5 89.5 270 6.1 8.0 92.0 400 9.4 13.0 87.0 270 2.5 2.8 97.2
27.8um 28.0 46.4 53.6 27.8um 25.9 36.4 63.6 27.8um 26.8 34.8 65.2 28.1jpm11.4 24.4 756 28.1um 18.7 21.5 78.5
21.6 11.2 57.6 42.4 21.6 12.5 48.9 51.1 216 12.8 476 652.4 21.8 11.4 358 642 218 12.7 34.2 65.8
- 1841 11.3 68.9 311 1561 13.6 62.4 37.6 15.1 13.7 61.3 38.7 162 159 61.7 48.3 15.2 16.2 50.4 49.6
10.4 8.3 77.2 228 10.4 9.8 72.2 27.8 10.4 10.3 7t.6 28.4 104 128 645 355 104 13.1 63.5 36.5

8.0 4.8 82,0 18.0 8.0 4.7 76.9 23.1 8.0 5.8 77.4 22.6 8.1 7.4 719 28.1 8.1 7.4 70.9 291
-8.0 18.0 100.0 . -8.0 23.1100.0 - -8.0 22.6 100.0 - -8.1 28.1 1000 - - -8.1 29.1100.0
Total 100.0 - - Total 100.0 - - Total 100.0 - - Total 100.0 - - Total 100.0

TABLE NO. 15 : Grinding Size Distribution on Composite 1B

30 minute Grind 40 minute Grind 50 minute Grind

Particle | % Retained |% Pass | Particle | % Retained | % Pass Particle | % Retained [% Pass

Size Ind Cum Cum Size Ind Cum Cum Size Ind Cum | Cum
+200M 6.3 6.3 | 93.7 +200M 3.4 34 96.6 +200M 1.5 15| 98.5
270 10.1| 16.4 | 83.6 270 751 10.9 89.1 270 5.8 731 92.7
400 17.1] 335 | 66.5 400 12.7 | 23.8 76.4 400 11.3] 186 | 814
+27.0um| 12,9 | 46.4 | 53.6 +27.0um | 15.1 | 38.7 61.3 +26.9um 143 | 329} 67.1
20.9 10.7 | . 57.1 | 42.9 20.9 12.0 | 50.7 49.3 20.9 12.1 | 45.0] 55.0
14.6 12.1 | 69.2 | 30.8 14.6 13.7 | 64.4 35.6 14.6 14.7 | 59.7 | 403
10.0 881} 78.0 | 22.0 10.0 10.1 | 745 25.5 10.0 11.00] 70.7 | 29.3
7.8 45| 825 | 175 7.8 531 79.8 20.2 7.7 6.1 76.8 | 23.2
-7.8 17.5 }100.0 - -7.8 20.2 |100.0 - 7.7 23.2 1100.0 -

Total 100.0 - - Total 100.0 - - Total 100.0 - -
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TABLE NO. 16 : Grindin ize Distribution on m No. 2
30 minute Grind . 40 minute Grind 50 minute Grind

Particle | % Retained [% Pass | Particle | % Retained | % Pass Panticle | % Retained |[% Pass

Size Ind Cum .| Cum Size Ind Cum Cum Size Ind Cum ] Cum
+150M 1.0 1.0 ] 99.0 +150M 0.5 0.5 99.5 - - - -
200 4.0 501 95.0 200 1.8 2.3 97.7 +200M 15 1.5] 985
270 10.2 ]| 15.2 | 84.8 270 5.9 8.2 91.8 270 35 50] 95.0
27.2um | 273 ) 425 | 57.2 27.1um | 26.1 | 343 65.7 27.1um 243 | 29.3 | 70.7
211 12.0 | 545 | 455 211 13.0 | 47.3 52.7 21.1 13.2 | 425 | 57.5
14,7 126 | 67.1 | 329 14.7 143 | 61.6 38.4 14.7 153 | 57.8 | 42.2
10.1 92| 76.3{ 23.7 10.1 10.7 | 723 27.7 10.1 11.7 | 695 | 305
7.8 481 81.1 ] 189 7.8 55| 77.8 22,2 7.8 6.1 ]| 75.6 | 24.4
-7.8 18.9 1100.0 - -7.8 22.2 [100.0 - -7.8 24.4 1100.0 -
Total 100.0 - - Total 100.0 - - Total 100.0. - -

JABLE NO, 17 ; Grinding Size Distribution on Composite 3

20 minute Grind

Particie % Retained % Pass

40 minute

Grind

50 minute Grind

60 minute Grind
Particle % Retalned % Pass Particle % Retained % Pass Particle % Retained % Pass Particle % Retained % Pass

70 minute Grind

Size Ind Cum Cum Size Ind Cum Cum Size Ind Cum Cum Size Ind Cum Cum Size _lnd Cum Cum
+200M 3.7 3.7 96.3 - . - +270M 4.3 4.3 95.7 +270M 2.4 2.4 97.6 +270M 0.7 0.7 99.3
270 7.8 11.5 88.5 +270M 6.7 6.7 93.3 400 8.8 13.1 86.9 400 6.3 8.7 91.3 400 8.0 8.7 91.3
27.7um 28.9 40.4 59.6 27.8um 24.7 31.4 66.6 27.8um 11.6 24.7 75.3 27.8um10.8 19.6 80.4 27.8um 20.1 28.8 71.2
21.5 12.3 52.7 47.3 21.6 13.3 44.7 55.3 216 12.3 37.0 63.0 21.6 123 31.9 68.1 21.6 163 451 54.9
15.0 13.8 66.5 33.5 15.1 15.7 60.4 39.6 151 16.9 53.9 46.1 151 17.7 49.6 50.4 151 17.8 62.9 37.1
10.3 9.6 76.1 23.9 10.4 11.3 71.7 28.3 10.4 12.8 66.7 33.3 10.4 140 63.6 36.4 104 11.5 744 25.8
8.0 4.9 81.0 19.0 8.0 6.1 77.8 22.2 8.0 7.0 73.7 26.3 8.0 7.9 71.5 28.5 8.0 5.7 80.1 19.1
.8.0 19.0100.0 -8.0  22.2100.0 .8.0  26.3100.0 .8.0 28.5 1000 - -8.0 19.9 100.0
Total 100.0 Total 100.0 Total 100.0 Total 100.0 - = Total 100.0
JABLE NO. 18 : Grinding Size Distribution on Composite No. 4

30 minute Grind ‘ 40 minute Grind 50 minute Grind :

Particle | % Retained |% Pass | Particle | % Retained | % Pass Particle | % Retained [% Pass

Size Ind Cum Cum Size Ind Cum Cum Size Ind Cum | Cum
+150M 1.5 1.5 98.5 - - - - - - - -

200 7.6 9.1 | 90.9 +200M 4.4 4.4 95.6 +200M 2.4 24| 97.6
270 128 ]| 21.9 | 78.1 270 10.7 } 15.1 84.9 270 6.4 88| 91.2

400 156.3 | 37.2 | 62.8 400 17.7 | 32.8 67.2 400 16.3 } 25.1 ] 74.9
34.8um 40| 41.2 | 58.8 34.6um 39| 36.7 63.3 34.8um 44] 295} 705
27.0 84| 496 | 504 26.8 83| 45.0 55.0 27.0 93| 3881 61.2
18.8 138 | 63.4 | 36.6 18.7 156.3 | 60.3 39.7 18.8 169 | 55.7 | 44.3
12.9 11.1] 745 | 255 12.9 11.9 | 722 27.8 12.9 13.4 | 69.1 | 30.9
10.0 59| 8041 19.6 9.9 6.0 1] 782 21.8 10.0 6.8 ] 75.9 | 24.1
-10.0 19.6 {100.0 - -9.9 21.8 |100.0 - -10.0 24.1 |100.0 -

Total 100.0 - - Total 100.0 - - Total 100.0 - -
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3. Lead Regrind Size Distribution -
A detailed evaluation of the lead regrinding requirements was conducted on Composite 3

ore. On the other composites, the optimum regrind developed on Composite 3 ore was used.

The lead regrinding size distribution is shown in Tables 19 (Composite 1A), Table 20 (Composite

1B}, Table 21 (Composite 2), Table 22 (Composite 3) and Table 23 (Composite 4).

' TABLE NO. 19 : Pb Regrind Size Distribution on Composite 1A

No Regrind

20 minuie Regrind

Particle % Retained % Pass Particle % Retained % Pass
Size Ind. Cum Cum Size Ind Cum Cum
+270 mesh 2.3 2.3 97.7 - - - -
27.8 um 15.1 174 82.6 +29.0 um| 0.1 0.1 99.9
21.6 10.6 28.0 72.0 22.5 0.9 1.0 99.0

~-15.1 15.7 43.7 56.3 15.7 9.2 10.2 89.8
10.3 12.8 56.5 43.5 10.8 8.0 28.2 71.8

- 8.0 6.9 63.4 36.6 8.3 13.1 41.3 58.7
-8.0 36.6 100.0 - -8.3 58.7 100.0 -
Total 100.0 - - Total 100.0 - -

TABLE NO. 20 : Pb Regrind Size Distribution on Composite 18

No Regrind

Particle % Retained % Pass
Size Ind. Cum Cum
+270 mesh 1.2 1.2 98.8
26.8 um 22.6 23.8 76.2
20.8 13.6 37.4 62.6
14.5 17.0 54.4 45.6
9.0 11.2 65.6 34.4
7.7 4.8 70.4 29.6
-7.7 29.6 |100.0 -
Total 100.0 - -
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TABLE NO. 21 : Pb Reqrind Size Distribution on Composite 2

No Regrind 30 minute Regrind
Particle % Retained % Pass Particle % Retained % Pass
Size Ind. Cum Cum Size ind Cum Cum
+270 mesh 3.1 3.1 96.9 - - - -
-26.8 um 16.6 19.7 80.3 33.9 um 0.5 0.5 99.5
20.8 9.1 28.8 71.2 26.3 1.4 1.9 98.1
145 15.4 442 55.8 18.4 10.2 12.1 87.9
9.0 11.4 55.6 44 .4 12.6 19.1 31.2 68.8
7.7 5.4 61.0 39.0 9.8 12.6 43.8 56.2
-7.7 39.0 100.0 - -9.8 56.2 100.0 -
Total 100.0 - - Total 100.0 - -
TABLE NQ. 22 : Pb Reqrin ize Distribution on m i
No Regrind : 5 minute Grind 10 minute Grind

Particle | % Retained |% Pass | Particle | % Retained | % Pass Particle | % Retained [% Pass

Size Ind Cum Cum Size Ind Cum Cum Size Ind Cum | Cum
+24.6um| 28.2 | 28.2 | 71.8 246 um 15.4 | 15.4 84.6 246um - 8.7 6.7 1 93.3
19.0 145 | 42.7 | 57.3 19.0 13.9 | 29.3 70.7 19.0 10.3 | 17.0}] 83.0
13.3 16.2 ]| 589 | 411 13.3 18.7 | 48.0 52.0 13.3 9.7 | 26.7 | 73.3
9.1 116 ]| 705 | 295 9.1 149 ] 62.9 37.1 9.1 2.1 288 | 71.2
7.1 59| 764] 236 |71 80| 709 | 291 | 7.1 6.1 | 349 65.1
-7.1 236 [100.0 | - -7.1 29.1 [1000 ]} - 7.1 65.1 {100.0 | -
Total 100.0 - - Total 100.0 - - Total 100.0 - -

20 minute Regrind

Particle % Retained % Pass
Size ind. Cum Cum
+24.6 um 55 5.5 94.5
19.0 8.3 13.8 86.2
13.3 17.6 31.4 68.6
9.1 18.0 49.4 50.6
7.1 10.2 59.6 40.4
71 40.4 100.0
Total 100.0 -




26

Discussion - Continued

TABLE NQ. 23 : Pb Reqgrin jze Distribution on mposite 4

No Regrind 20 minute Regrind

Particle . % Retained % Pass Particle % Retained % Pass
Size Ind. Cum Cum Size Ind Cum | Cum
+270 mesh 3.9 3.9 96.1 - - - -
34.6 um 11.2 15.1 84.9 35.1 um - - 100.0
26.8 8.1 23.2 76.8 27.2 0.6 0.6 99.4
18.7 14.3 375 62.5 19.0 7.1 7.7 92.3
12.9 13.1 50.6 49.4 13.1 16.4 24 .1 75.9
9.9 7.7 58.3 41.7 10.1 12.8 36.9 63.1
-9.9 417 100.0 - -10.1 63.1 100.0 -
Total 100.0 - - Total 100.0 - -

The best metallurgical results were obtained using a regrind of 20 minutes. In
order to obtain a similar size distribution in the plant, 4 inch cyclones are required.
These cyclones would operate at a lower pulp density (i.e. 25 % solids). Under these
conditions, a similar regrind fineness to that obtained in the laboratory may be achieved
with the present regrinding capacities.

4. _ Flotation Testwork
4. i ite 1

Composite 1A consisted of oxidized ore and contained secondary copper minerais.
A total of eight tests were performed on this composite, five of which were roughing
tests and three cleaning tests. In general, problems were experienced with this
composite in obtaining selectivity between lead and zinc minerals and with production of
a high grade lead concentrate.

4.1.1. Lead and Zinc Rougher Tests

A series of five tests were conducted in which the primary grinding time varied
from 30 minutes to 70 minutes per 2000 grams. The results of several tests are shown
in Table No. 24.

The results obtained in these tests indicated the following:

1. Finer primary grinding improved lead and zinc rougher recovery
sli_ghtly.
2. An average of 65 % of the total zinc reported in the lead rougher

concentrate. Even with high cyanide additions, zinc rejection was not possible.
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TABLE NO, 24 :
Effect of Finen
hem m ite1
Test Grind Product Waeight Assays, %, gt % Distribution
No. Time | % Pass 1 % Cu Pb | 2n Fe Au Ag Cy Pb Zn | Fe Au Ag
min. | - 28um .
Pb ro. conc. 1429 1 1.40 |21.9 143 1 19.7 ] 3.23 |256 725 784§ 48.6] 103 62.7 | 72.8
52 60 75.6 | Pb Scav conc. 3.73] 0.36 | 4.52 179 | 26.3| 2.44] 889 49| 4.2 15.9 3.6 12.4 6.6
Pbro + Scavcond 18.02 1 1.18 [18.3 15.4 | 21.1{ 3.07 j221 77.4] 82.7| 645 13.9 75.1 | 79.4
Zn 10. conc. 4611 022 | 2.10 16.2 1 27.3] 0.40| 446 3.71 24 17.8 4.6 25 4.1
Zn Scav'conc 245 0.24 | 2.27 2.60] 348 | 0.61] 446 2.1 14 1.5 3.1 2.0 2.2
Znto+ Scaveond 7.06 § 0.23 | 2.16 115 ] 29.9] 047} 446 58] 3.8 19.3 7.7 4.5 6.3
2Zn Flot. tail -1 7492 § 0.062] 0.72 0.91] 28.5] 0.20 9.6 16.8] 13.5] 162} 78.3 204 | 143
Head (calc.) 100.00 | 0.28 | 3.99 4.20] 2731 0.74 ] s0.2 }100.0] 100.0}100.0 |100.0 106.0 100.0
. Pb ro. conc. \ 12.85 | 1.53 |23.6 167 | 17.2| 3.25 ]286 738| 77.4| 49.2 8.2 623 ] 70.6
53 70 78.5 | Pb Scav conc 4221 037 |5.09 16.1 | 276 ] 1.17] 868 58 5.5 16.6 4.3 7.4 7.0
Pbro + Scavcond 17.07 | 1.24 ]19.0 158 | 19.8) 2.74 |237 79.4] 829} 658| 12.6 69.7 | 77.6
Zn ro conc. 4411 0.20 | 2.03 15.9 | 26.2 | 0.91 ] 47.2 3.3 23 17.1 43 6.0 4.0
Zn Scav conc. 224} 022 | 2.42 2.48) 33.7] 0.47 | 455 1.8 1.4 1.4 2.8 1.6 2.0
Znro+ Scaveond 6.64 | 0.21 | 2.16 114 | 28.7] 0.76 | 46.6 5.1 3.7 18.4 741 7.6 6.0
Zn Flot. tail 76.29 | 0.0541 0.69 0.85] 28.3{ 0.20] 11.2 15.4] 13.4] 158 803 22.8 | 164
Head (calc.) 100.00 § 0.27 | 3.92 4.10] 26.9 0.67] 52.1 }100.0 100.0]100.0 |100.0 ]100.0 | 100.0

4.1.2. Lead Cleaning Tests

Three lead cleaning tests were perfdrmed in which different zinc depressants
were examined. The conditions and results for these tests are summarized in Table 25.

From the results obtained, the following conclusions ban be made:

1. No efficient zinc rejection during the lead cleaning was obtained.
Moreover, high lead losses occurred in the cleaner tailings.

2. With the use of LS8 depressant (Test 74), lead concentrate grade and zinc
rejection during lead cleaning improved significantly.

Depfessant DS20 had no significant effect on either lead concentrate grade or
recovery.

3. No problems were experienced with zinc flotation and upgrading (Test
72). | ‘
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TABLE N : Preliminar leaning T ite 1A Or
) Condi
Test [ Re EHE&“"T""“'E&E&?"ﬂiﬁo’&,’}ﬁ"““""}i“*
No. Pb Circuit | Zn Circuit Pb Circuit Zn Circuit Pb | Zn
Time | Media |Time| Media | Depressant Collector| Depressant | Collector
72 20 RM 30 PM | NaxCO5=5000 | A317/ Ca(OH),=5000| A350=70| 9.6 | 11.7-
NaCN=345 3418A= | CuS0O4=900 12.3
Na,Si04=250 |44.0 )
74 20 RM . - Na,C0,=5000 | A317/ |- - 9.3-] -
LS8 = 350 3481A= 8.9
N323103=1 50 80.0
Oxalic Acid=940
NaCN=500
76 20 RM - - NayCO3=5000 | A317/ - - 9.4 -
DS20-370 3418A=
NaySi03=250 77.5
b) Results
Test Product Weight Assays, %,g/t % Distribution
No. : % Pb Zn Pb Zn
72 Pb 4th Cleaner Concentrate 3.61 44.0 14.2 44.0 13.2
Pb 1st Cleaner Concentrate 8.47 32.0 15.2 75.1 33.2
Zn 4th Cleaner Concentrate 2.40 1.22 53.0 0.8 32.8
Zn Rougher Concentrate 10.83 2.43 161 7.3 44.9
Zn Rougher Tailing 79.96 0.72 0.83 15.9 17.1
Head (Calc) 100.00 3.61 3.88 100.0 100.0
74 Pb 4th Cleaner Concentrate 2.11 51.5 12.6 30.4 6.5
Pb 2nd Cleaner Concentrate - 3.70 448 13.6 46.4 12.3
Pb Rougher Concentrate 15.04 18.9 14.4 79.5 52.9
Pb Rougher Tailing 84.96 0.86 2.27 20.5 47 1
Head (Calc) 100.00 3.57 4.10 100.0 100.0
76 | Pb 4th Cleaner Concentrate 3.06 41.6 15.6 34.3 11.8
Pb 2nd Cleaner Concentrate 6.58 32.9 16.3 58.2 26.6
Pb Rougher Concentrate 17.95 16.9 12.4 81.7 55.3
Pb Rougher Tailing 82.05 0.83 2.20 18.3 44.7
Head (Calc) 100.00 3.72 4.04 100.0 100.0
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12 Flotation Testwark on C ite 1B

4.2.1, Lead and Zinc Rougher Tests

performed at different primary grinds. The results from these tests are summarized in

During the initial testwork, preliminary lead and zinc flotation tests were

- Table No. 26. The results obtained in these tests showed the following:
With an increase in fineness of primary grinding, the lead and precious

metal recoveries improved slightly.

were reasonably good. However, the lead losses in the final tailing were relatively high
and averaged about 15 % of the total lead.

1.

2.

At all finenesses of grind, the lead and zinc rougher concentrate grades

Test Grind Product Weight Assays, %, ght % Distribution
No. Time |% Pass % Cu Pb | 2n Fe Au Ag Cu Pb Zn | Fe Au Ag
min 27um :
Pb ro. conc. 9.49 | 1.13 {425 10.7 | 11.6 | 4.86 |487 49.4] 68.2] 15.1 3.8 55.5 | 59.7
54 30 56.6 | Pb Scav conc. 494 | 052 |16.3 13.3 | 24.3 ] 2.35 {205 11.8] 13.6 9.8 42 14.0 | 13.1
Pbro + Scavcond 14.44 1 0.92 |33.5 11.6 | 16.0 | 4.00 {391 61.2] 81.8] 249 8.0 695 | 728
Zn ro conc. 13.02 ] 0.21 | 2.62 § 347 | 17.7| 039 | 56.8 126| 5.8 | 67.2 8.0 6.1 9.5
Zn Scav conc 8.66 1 0.26 | 3.75 3.27] 36.0] 0.65] 70.0 104] 655 42| 109 6.8 7.8
Znro + Scaveond 21.67 | 0.23 | 3.07 | 22.1 | 25.0 | 0.49 | 62.1 229] 11.3] 7t.4] 18.9 1291 174
Zn flot. tail 63.89 | 0.054] 0.64 0.39] 32.8| 0.23] 11.9 15.9] 6.9 3.7 731 17.7 9.8
Head (calc.) 100.00 | 0.22 | 5.92 6.72{ 28.7] 0.83 | 77.4 }100.0f 100.0}100.0 {100.0 }100.0 1100.0
_ Pb ro. conc. 9.28 } 1.19 [44.2 10.2 { 10.6 | 5.03 |527 §2.4] 69.7| 143 3.5 63.0 | 62.4
55 40 61.3 | Pb Scav conc. 4,75 | 0.59 {16.8 153 | 23.6 | 1.61 |214 13.3] 138 110 4.0 103 | 13.0
Pbro+ Scavcond 14,03 | 0.99 |34.9 11.9 | 15.0] 3.87 |421. 65.7] 833 ] 25.2 7.5 7341 754
Zn ro. conc. 9481 017} 165 | 433 | 123 ] 0.25 ] 44.1 76] 2.7 | 61.8 4.2 3.2 53
Zn Scav conc. 9.84 ] 0.26 | 4.22 6.35| 34.4] 061 ] 75.6 121 71 941 121 8.1 9.5
Znro+ Scaveond 19.32] 0.22 | 2.96 | 245 | 23.6 | 0.43 | 60.1 198} 9.7 | 71.3| 163 11.3 ]| 148
Zn flot. tail 66.64 | 0.046] 0.62 0.35{ 32.0| 0.17} 115 145 7.0 35| 76.2 15.3 9.8
Head (cake.) 100.00 | 0.21 | 5.89 6.64] 28.0 0.74] 78.4 |100.0f 100.0}100.0 }00.0 100.0 }100.0
Pb ro. conc. 10.11 ] 1.20 43.3 9.871 11.5] 4.80 [502 56.2| 734 ] 148} 4.1 63.7 | 63.9
56 50 67.1 | Pb Scav. conc. 451 | 0.65 15.0| 158 1 225 | 2.09 j221 136 11.4}1°106 | 3.6 12.4] 125
Pb ro+Scavconc} 1462 ] 1.03 | 346 | 11.7 | 149 | 3.96 |415 69.7] 848 254 | 7.7 76.1] 76.4
Zn ro. conc. 9.78 | 0.15 1.59 43.7 | 125 0.21 ] 50.4 6.8 26 ] 634] 43 2.7 6.2
Zn Scav conc. 8.89 | 0.27 4171 5.92| 35.0} 0.62| 747 1141 6.2 7.8 110 7.2 8.4
Znro + Scavecond 18.66 | 0.21 2.8 25.7 | 23.2| 0.41} 62.0 179 88 | 71.2 153 99| 146
Zn fiot tail 66.71 | 0.040 0.57] 0.35] 326 ] 0.16 | 10.8 124] 6.4 351770 14.0 9.1
Head (calc.) 100.00 | 0.22 | 5.96 6.74] 28.3 0.76] 79.5 |100.0] 100.0}100.0 }00.0 100.0 j100.0
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4.2.2 | ead and Zin Cleaning Test
Only standard lead cleaning tests at different finenesses of regrind were
performed on this composite. The results obtained indicated that both lead and zinc
rougher concentrates can be upgraded successfully and with the finer regrind, the grade
of the lead concentrate improved significantly (Table 27). The zinc cleaner recovery at

finer regrind also improved.

Test Regrind Reagent Additions, g/t pH
No. Pb Circuit | Zn Circuit Pb Circuit Zn Circuit Po | 2n
Time | Media |Time| Media | Depressant Collector| Depressant | Collector
- 63 20 RM 20 | PM | NagC0O3=2000 | A317/ |Ca(OH),=5000}A350=50}9.8 | 12.3
NaCN=395 3418A= | CuS0O,=800
NaZSiO3=250 46.5
64 |30 | RM | 30 | PM | NayC0O;=2000 |A317/ |Ca(OH),=5000{A350=65| 9.8 | 12.3
NaCN=395 3418A= | CuSO4=900
Na,Si03=250 | 46.5
b) Results
Test Product Weight Assays, % % Distribution
No. % Pb Zn Pb Zn
63 | Pb 4th Cleaner Concentrate 6.46 61.0 8.31 70.7 8.2
Pb 1st Cleaner Concentrate 9.82 49.0 9.20 86.4 13.8
Zn 4th Cleaner Concentrate 498 0.86 56.6 0.8 43.3
Zn Rougher Concentrate 20.94 1.48 249 5.6 80.2
Zn Rougher Tailing 68.47 0.59 0.34 7.3 3.6
Head (Calc) 100.00 5.57 6.51 100.0 100.0
64 | Pb 4th Cleaner Concentrate 5.24 68.9 6.11 63.3 5.0
Pb 1st Cleaner Concentrate 9.13 53.4 8.30 85.5 11.8
Zn 4th Cleaner Concentrate 6.19 0.89 56.8 1.0 54.4
Zn Rougher Concentrate 21.40 1.61 24.8 6.0 82.0
Zn Rougher Tailing 68.61 0.61 0.36 7.3 3.8
Head (Calkc) 100.00 5.71 6.46 100.0 100.0
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4.3 Eictation Testwort C ite 2
4.3.1, Lead and Zinc Rougher Tests

Initially, a series of lead and zinc rougher tests were performed using the
conditions developed with Composite No. 3. In these tests, the grinding time was varied
from 30 minutes to 50 minutes per 2000 grams. The conditions and results for these
tests are shown in Table 28.

TABLE NO. 28 : Preliminary R hing T n m ite 2

Test |Grind Product Waeight Assays %,g /t % Distribution

No. |[Time* : % - Pb Zn Au Ag Pb Zin| Au Ag

45 30 |PbRo + Scav Conc 13.61 |30.91 12.36 |4.36 | 365.28 | 88.0 | 30.2] 69.6 | 76.1
Zn Ro + Scav Conc 16.22 | 2.00 | 22.21 |0.45] 5457] 6.7 )| 63.6] 85 ] 13.3
Zn Scavenger Tail 69.97 | 0.37 0.50 |0.27| 10.0 53 6.2] 21.9] 10.6
Head (Calc) 100.00 | 4.85 5.66 }0.86]| 66.30 [|100.0 |100.0]100.0 }100.0

46 40 |PbRo+ Séav Conc 1356 |31.02 | 12.12 |5.16 ] 3749 | 89.4 | 29.9] 79.8 | 76.9
Zn Ro + Scav Conc 1477 | 193 | 23.88 }0.28| 5414 6.1} 64.1] 4.6 ] 121
Zn Scavenger Tail 71.67 | 0.30 0.46 |0.19]| 10.1 4.6 6.0] 155 | 11.0
Head (Calc) 100.00 | 4.71 550 |0.88| 66.06 |100.0 [100.0]100.0 |100.0

47 50 | PbRo + Scav Conc 13.90 ]30.78 | 12.22 |4.72| 373.34 | 89.6 | 30.0] 75.7 ] 76.6
Zn Ro + Scav Conc 14.29 1.78 | 2430 j042| 7574} 53| 63.1] 7.0] 16.0
Zn Scavenger Tail 7160 | 0.34 0.47 jo0.21 7.0 5.1 6.1} 174 7.4
Head (Calc) 100.00 | 4.78 551 ]0.87 | 67.76 |100.0 100.0| 100.0 |100.0

The results from these tests indicated the following:

1. With an increase in fineness of grind, the lead rougher recovery
improved'only slightly. The zinc grade and recovery, however, remained unchanged.
' 2. The precous metal recoveries improved significantly with the increase i
grinding time from 30 minutes to 40 minutes. A further increase in grinding time had
no effect on precious metal recoveries.

n




32

Discussion - Continued

4.3.2_ | ead and Zinc Cleaning Test

A series of four tests was performed to examine a) fineness of regrind and b)
level of cyanide in the cleaners. The conditions and results for these tests are
summarized in Tables 29 (a) and (b).

JABLE N ;_Preliminar leaning T i
) Conditi :
Test Regrind . Reagent Additions, g/t pH
No. :
Pb circuit Zn circuit Pb Circuit 4 Circuit Pb Zn
Time | Media] Time |Media | Depressants | Collectors |Depressants | Collectorg circuit | circuit
: NayCOg = 2000 |A317/3418A| Ca(OH), = 2250 | A350 = 4519.6-9.5 | 11.5-11.9
51 20 RM.}] 10 P.M. }NaCN =320 =46.5 CuSQ, =800
Na,SiO3 = 250
v Na,COq = 2000 |A317/3418A| Ca(OH), = 5000 | A350 = 45| 9.7 12.2
60 20 | RM.| 10 P.M. |NaCN =395 =465 CuSO, = 800
Na,SiO5 = 250
' NayCOg=2000 |A317/3418A| Ca(OH), =5000 | A350'=45| 9.7 12.2
61 20 RM.| 20 P.M. |NaCN =395 =46.5 CuSO, = 800
Na,SiO4 = 250
NayCO5 = 2000 JA317/3418A] Ca(OH), = 5000 | A350=55| 9.7 12.2
62 30 RM.{| 30 P.M. |NaCN =395 =46.5 CuSQ, = 800
Na,SiO; = 250
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Tabl - i
D) Results

Test Product Weight Assays, % % Distribution
No. % Pb Zn Pb Zn -
Pb 4th Cleanerconc.| ~ 5.14 60.4 11.0 68.1 ©10.3
51 Pb 1st Cleaner conc. 7.97 50.3 10.5 88.0 15.2
Zn 4th Cleaner conc. 8.02 1.61 49.4 2.8 71.9
Zn rougher conc. 17.43 1.49 “24.3 . 5.7 76.9
2Zn rougher tail 74.08 0.35 0.46 5.7 6.2
Head (Calc.) 100.00 4.56 5.51 100.0 100.0
Pb 4th Cleaner conc. 6.15 57.2 11.7 75.8 13.2
60 Pb 1st Cleaner conc. 9.11 45.9 10.9 90.1 18.2
2Zn 4th Cleaner conc. 6.41 1.17 51.6 1.6 60.8
Zn rougher conc. 17.53 117 23.1 4.4 74.3
Zn rougher taii 72.77 0.32 0.44 5.0 5.9
Head (Calc.) 100.00 4.64 5.44 100.0 100.0

Pb 4th Cleaner conc. 5.10 60.1 10.6 67.8 10.1
61 Pb 1st Cleaner conc. 8.35 47.9 10.2 88.5 15.9
2Zn 4th Cleaner conc. 5.20 1.20 54.5 1.4 52.8
Zn rougher conc. 17.24 1.26 23.6 48 | 75.8
Zn rougher tail 73.91 0.38 0.49 6.2 6.7
Head (calc.) 100.00 4.52 5.37 100.0 100.0
Pb 4th Cleaner conc. 4.88 60.6 9.88 - 65.6 8.9
62 Ph 1st Cleaner conc. 8.08 49.3 9.70 88.4 145
2Zn 4th Cleaner conc. 6.00 1.22 55.0 1.6 60.8
Zn rougher conc. 18.43 1.27 229 5.2 77.7

2Zn rougher tail 72.89 0.36 0.45 5.8 6.1
Head (calc.) 100.00 4.51 5.42 100.0 }100.0

From the resuits obtained the following conclusions can be made:
1. Finer regrinding of the lead concentrate (Tests 61 and 62) had no effect

on lead metallurgical results. A finer regrind of the zinc concentrate improved both zinc

concentrate grade and recovery.

2. Higher cyanide additions to the lead rougher and cleaner did not effect lead

metallurgical results.

Although the behaviour of the lead and zinc flotation in the corresponding rougher

and scavenger stages was similar to that of Composite 3, the upgrading of the lead and
zinc concentrates was not as efficient as that obtained on Composite 3. it appeared that
this ore type contains more weathered ore than the ore type of Composite 3.
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4.4, _ Flotation Testwork on Composite 3

This composite was used for a detailed evaluation of the Vangorda ore, since the
ore types included in this composite reprdsented the largest portion of the orebody. A
large portion of the testwork was devoted to a detailed evaluation of the current plant
reagent scheme and flowsheet in order to accomodate the standard plant procedure used
~ for Faro 3 ore on processing of the Vangorda ore. During the testwork, it became
obvious that the Vangorda ore cannot be processed using the Faro 3 procedure exactly as
is. In this testwork, minimum changes in the reagent scheme and flowsheet have been
indicated to obtain satisfactory metallurgical results on Vangorda ore. The effect of the
parameters examined on the Vangorda ore Composite 3 are described in‘ the following
sections.

+.4.1. Roughing Test
1.4.1.1, Effect of Fi f Pri Grind

Two series of tests with different finenesses of grind were performed. In the
first series of tests (Table 30), the plant reagent scheme was used and in the second
séries of tests Table 31, the modified collector mixture was tested. The results from
these tests showed the following:

1. The fineness of grind in the range tested had little.or no effect on lead and
zinc recoveries, however, precious metal recoveries increased with the finer grind
(Table 30). '

TABLE N : i i i nR her Fl i -
Comp. 3
Test Primary Grind : Product | Wght Assays,%,g/t % Distribution
No. Miil | Time |% passing % Pb Zn Fe Au Ag Pb Zn Fe Au Ag
Type | min 28um :
Pb Conc 9.7 |36.3110.4)13.0{2.35) 181 |86.7|19.0] 5.5 |]27.2]24.0
1 Bail 30 | 59.8 ZnConc |15.71.92|26.1}119.012.99| 312 | 7.4 }77.2]113.0{55.9!67.2
Zn Tail 174.610.3210.27]125.2}10.1918.60| 5.9 | 3.8 181.5]16.9} 8.8 |.
Head(calc){100.0{4.07 15.30}23.110.84[172.91100.0/100.0/100.0/100.0/100.0
; Pb Conc 9.2 138.3}9.73}12.1{4.12| 200 |86.1]|16.3} 4.9 {60.833.1
2 Ballt 40 68.6 ZnConc [ 13.42.15|32.7]116.6/0.73| 224} 7.1 }79.9] 9.8 |15.6]54.0
Zn Tail 77.4]10.3610.27}125.1]0.19{9.30} 6.8 3.8 185.3]123.6{12.9
Head(calc) {100.0] 4.0915.49122.810.62155.6100.0{100.0{100.0[100.0{100.0
Pb Conc 9.3 |37.819.06[12.215.56| 499 {85.0{15.31 4.9 {67.1175.0
3 Ball 50 75.3 ZnConc }13.012.55134.1}15.5/0.33157.5| 8.0 {80.6| 8.81 5.6 |12.1
Zn Tail 77.710.3710.29}125.5{0.27110.2} 7.0 4.1 186.3127.3112.9
Head(calc)]100.0{4.12}15.49123.0]0.77161.7 |100.0{100.0{100.0{100.0{100.0
Pb Conc 9.3 138.318.57112.3|4.591508|88.1|14.4]1 5.0 {71.4(79.9
4 Ball 60 80.4 ZnConc }13.3|1.96|34.3§15.9(10.31|47.5| 6.4 |81.9] 9.2 6.7 {10.6
_2nTal |177.410.29]10.26125.3/10.1717.30}| 5.5 ] 3.6 {85.7121.9{ 9.5
Head(calc){100.0{4.06 | 5.55122.810.60{59.4[100.0{100.0{100.0§{100.0{100.0
PbConc [10.9135.0{10.3]15.3|5.68] 486 [91.5]20.3] 7.1 176.4(77.9
5 Raod 70 71.2° ZnConc [13.2{1.01}131.9]118.6[0.41]70.3] 3.2 [76.3}10.4} 6.7 |13.7
Zn Tail 75.910.2910.25125.610.1817.50}| 5.3 3.4 182.5]16.9{ 8.4
Head(calc){100.0{4.16 15.51123.6[0.81[67.8{100.0{100.0/100.0{100.0[100.0
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2. Rod mill grinding gave much better lead and precious metal recoveries
than did the ball mill for the same fineness of grind. It appeared that the grinding media
plays a significant role in the flotation behaviour of lead. In the commercial plant,
however, classificationvefficiency may be as critical as the grinding media in the
laboratory testwork. _

3. Using the modified collector and a coarser grind, lead recovery improved
significantly (Table 31). At the finer grind no significant changes in the lead recovery

occurred.

TABLE NO. 31 : Eff f Finen f Grin -Zn _Fl i in

Modif R n heme - mposi -

Test Grind Product wt Assays % % Distribution

No. |Time| %Pass % Pb Zn Pb Zn

min | 28um

42 30 | 59.6 | Pb Rougher Concentrate | 9.52 36.0 10.2 83.1 18.7
Pb Scavenger Conc 5.50 7.26 10.2 9.7 10.8
Pb Ro + Scav Conc 15.02 255 10.2 92.7 29.4
Zn Rougher Concentrate | 9.94 0.87 34.0 2.1 65.0
Zn Scavenger Conc 3.61 1.36 3.14 1.2 2.2
Zn Ro + Scav Conc 13.55 1.00 - 25.8 3.3 67.1
Zn Flotation Tailing 71.43 '0.23 02.5 4.0 3.4
Head (Calc) 100.00 4.13 5.20 100.0 100.0

43 40 | 68.6 | Pb Rougher Concentrate | 8.73 37.9 9.57 81.5 16.2
Pb Scavenger Conc 2.29 9.38 12.8 5.3 5.7
Pb Ro + Scav Conc 11.02 32.0 10.2 86.8 21.9
Zn Rougher Concentrate | 10.66 1.83 35.2 48 | 728
Zn Scavenger Conc 3.93 3.58 2.36 3.5 1.8
Zn Ro + Scav Conc 14.58 2.30 26.4 8.3 74.6
Zn Flotation Tailing 74.40 0.27 0.24 4.9 3.5
Head (Calc) 100.00 4.06 5.15 100.0 100.0

44 50 | 75.3 | Pb Rougher Concentrate | 7.24 44 1 8.55 77.7 11.5
Pb Scavenger Conc 2.79 13.0 13.5 8.8 7.0
Pb Ro + Scav Conc 10.03 35.5 9.93 86.6 18.5
Zn Rougher Concentrate | 8.85 1.64 44 1 3.5 72.6
Zn Scavenger Conc 5.35 4.07 5.43 5.3 5.4
Zn Ro + Scav Conc 14.20 - 2.55 29.5 8.8 78.0
Zn Flotation Tailing 75.78 0.25 0.25 4.6 3.5
Head (Calc) 00.00 4.1 5.38 100.0 100.0




36

Discussion - Continued

4.4.1.2. Effect of Level of Cyanide

Using a 46 minute ball mill grind, a series of four tests was performed in which the levels of
cyanide addition to the grind were varied from 50 g/t to 200 g/t. The conditions and results for
these tests are shown in Table No. 32. '

TABLE NOQ. 32 : Eff of NaCN Level on Rougher Filotaiton - m i

Test NaCN Product | Wght Assays,%.g/t % Distribution
No. g/t % Pb Zn Fe Au A9 Pb Zn fe Au A
. Pb Conc 9.2 138.3{9.73}12.1 12| 200(86.1]16.31 4.9 {60.8|33.1
2 150 ZnConc | 13.4[2.15132.7]16.6 731224 | 7.1 179.9| 9.8 |15.6154.0
Zn Tail 77.410.3610.27 | 25. 1919.304{ 6.8 3.8 {85.3123.6112.9
Head(calc) [100.01 4.0915.49 |22, 62 155.61100.01100.0[100.0{100.0{100.0
: PbConc 8.1 134.717.62[13. 591 477170.3]12.3] 4.4 |69.3]70.3
6 50 ZnConc |16.115.88{26.2]18. .41167.3123.8184.7|12.7} 7.5 |19.9
Zn Tail 75.810.31]0.20] 26. 271 7.1 5.9 |1 3.0 182.9(23.2) 9.8
Head(calc)[100.013.9815.00|23. 88 154.71100.0{100.0{100.0/100.0[100.0
Ph Conc 9.6 134.8{8.90}11. 13| 475185.0|16.8) 5.0 73.0177.0
7 100 ZnConc |14.4|2.14128.1(17. .37151.0] 7.9 |80.0|10.8} 7.8 |12.4
Zn Tail |76.0{0.37]10.21|25. .1718.201 7.1 1 3.2 184.21138.2110.6
Head(calc)}[100.0{3.9215.04 | 22. .67 159.0[100.0{100.0]{100.0!{100.0/100.0
PbConc {11.5}29.7{8.72}12. .12 390(86.1]20.2] 6.2 |72.6|79.4
8 - 200 ZnConc 113.9|2.45]27.2118.9|0.37149.8] 8.6 {76.3111.0] 7.9 112.3
Zn Tail |74.610.28|0.2326.4]0.17]6.30} 5.3 | 3.5 |82.8119.5}| 8.3
Head(calc)|100.0{ 3.9514.95 0.65]56.41100.0(100.0{100.0}100.0{100.0

o[ © wlolw n v|ojo o wjo|-

n
w
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The results from these tests showed that during the processing of Vangorda ore,
the cyanide consumption would be much greater than the cyanide consumption for
processing Faro 3 ore. Under laboratory conditions, the optimum level of cyanide
addition would be between 100 g/t and 150 g/t. It is interesting to note that silver
recovery increased significantly with the increase in cyanide addition.

4 f Lev llector

Three tests were performed in which the level of collector was varied between
12 g/t and 25 g/t. The conditions and results for these tests are shown in Table No. 33.

TABLE NO. 33 : Effect of Collector A343 Level on Pb Rougher Flotation - Composite 3

Test A343 Product | Wght Assays, %, g/t % Distribution
No. g/t % | Pb | Zn Fe_| Au A Pb | Zn Fe | Au A
Pb Conc 9.2 138.3[9.73{12.1}4.12}1 200|86.1]16.3| 4.9 | 60.8|33.1
2 12.5 ZnConc- | 13.4|2.15|32.7|16.6|0.73| 224} 7.1 |79.9] 9.8 | 15.6|54.0
Zn Tait |77.410.3610.27125.110.19]9.30| 6.8 | 3.8 185.3123.6112.9
Head(calc)|100.0[ 4.09(5.49|22.8]0.62|55.6 1100.0{100.0/100.0]100.0{100.0
PoConc |11.0}131.8{9.76|14.3(4.46| 428 |188.1}121.0| 6.5 |68.6]80.1
9 18.75 ZnConc |13.411.97]28.7118.7]0.55143.4| 6.7 |75.5110.4[10.3| 9.9
Zn Tail |75.6]0.27]0.23]26.5{ 0.2 | 7.7 |1 5.2 | 3.4 |83.1]121.1] 9.9
Head(calc)}{100.0{3.96 | 5.10]24.1]0.72]58.7100.0/100.0{100.0{100.0}100.0
PoConc |11.0]133.2]10.2]15.3|4.23} 434 ]90.0|22.1}| 6.9 |65.182.7
10 25 ZnConc [ 13.6]1.54|27.6118.8|0.45|36.5| 5.2 |74.4]10.5| 8.6 | 8.6
: ' ZnTail }75.4]0.2610.23|26.6]0.25}6.70] 4.8 | 3.5 182.6126.3}| 8.7
Head(calc}|{100.0[ 4.05]5.05]24.3]0.72}57.81100.0{100.0{100.0{100.0/100.0
PoConc |[11.5]29.7]8.72112.9{4.12] 390 |86.1]20.2| 6.2 |72.679.4
8 20 ZnConc | 13.9]2.45127.2118.910.37]|49.8| 8.6 |76.3|11.0] 7.8 j12.3
Zn Tail 74.610.2810.23(26.4}10.17]16.30] 5.3 3.5 182.8]19.5¢{ 8.3
Head(calc)|100.0}3.95]4.95]|23.810.65{56.4]100.0{100.0/100.0{100.0 100.0
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The higher level of collector gave slightly better lead recovery but the selectivity
between lead and zinc minerals deteriorated. The precious metal recoveries improved
with the higher additions of collector.

4.4.1.4. Effect of High S | Conditioni

The effect of different high speed conditioning times was investigated in Tests 11,
12 and 13. These results are compared with the results of the standard test in Table No.
34. The results obtained indicated that high speed conditioning reduces lead recovery
significantly.

TABLE NOQ. 34 : i itioni ion -
Test HSCond | Product | Wght i Assays,%,g/t . % Distribution
No. min % Pb Zn Fe Au Aq Pb Zn Fe Au Aq
Pb Conc 9.2 138.319.73{12.1]4.1212001(86.1716.3| 4.9 |60.8133.1
2 0 ZnConc |13.412.15{32.7}16.6(0.73| 224 7.1 |79.9] 9.8 115.6|54.0

Zn Tail 177.410.36]0.27125.110.19/9.30| 6.8 | 3.8 |185.3(23.6{12.9
Head(calc)|100.0{4.0915.49122.810.62155.6 [100.0[100.0{100.0{100.0{100.0
Pb Cone 9.8 134.919.63(13.515.56424181.7|17.9| 5.4 |75.0]75.3
11 10 ZnConc | 15.5)3.34|26.7119.8]0.40}61.8]12.4}78.8}12.5| 8.5 [17.5
Zn Tail |74.7]0.33]0.23126.910.16} 5.3 | 5.9 | 3.3 {82.1[16.5] 7.2
Head(calc) |100.0] 4.17 | 5.26 | 24.5 {0.72 }55.0]100.0{100.01100.0{100.0/100.0
PbConc |.8.3 |37.018.56)12.4|5.54|500|74.7|13.7} 4.2 |66.3]69.7
12 20 ZnConc |16.014.94126.9(17.6(0.56]/80.9|19.2|83.1]11.6[12.9]21.7
Zn Tail [75.710.33]0.22[27.1{0.19(6.70| 6.1 | 3.2 1 84.2120.8]| 8.6
Head(calc)[{100.0/4.1115.18 |24.410.69}59.5[100.01100.0{100.0{100.0{100.0
Pb Conc 7.7 |40.618.79]11.215.88)552|74.7|12.7| 3.5 {76.0{70.9
13 30 ZnConc |15.6|14.83(28.3{18.5(0.27|70.0(18.1{83.4|11.9) 7.1 |18.4
Zn Tail _176.710.3910.27126.8/10.1318.30| 7.2 | 3.9 |[84.6]16.9]10.7
Head(calc)]100.0/14.1615.30124.3[/0.59]59.6{100.0]100.0{100.0[100.0{100.0

442 L | Zing Cl
1 4.2.1. Prelimi Lead Cleaning T

Initially, a series of eight tests were performed in which the regrinding time,
type of regrinding mill and cleaning conditions were examined. The conditions and
results from these tests are shown in Table No. 35.
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TABLE NO. 35 : Prelimi Lead Cleaning T . C .
a) Conditions

Primary Grind Concentrate Regrind HS Cond
Test Mill Time % Passing Mill | Time | % Passing | after regr
No. Type min 28 pum Type | min 28 um min.
14 Ball 40 ' 68.6 - - 29.5 -
15 Ball 40 68.6 Pebble}] 5 37.1 -
16 Ball 40 68.6 Pebble] 10 - -
17 Ball 40 68.6 Pebble] 20 50.6 -
18 Ball 40 68.6 Pebble| 20 50.6 20
22 Ball 50 75.3 Rod 10 - -
23 Rod 70 71.2 Rod 10 - -
24* Rod 60 61.1 Rod 10 - -
*SO2 to pH 7.5 in cleaning
b) Results
Test Product Wght Assays,%,g/t % Distribution _
No. % Pb Zn Fe Au A Pb Zn Fe Au Ag
Pb Cl Conc 4.9 148.2]14.2]7.266.07] 607 |58.0|12.9]| 1.5 {38.7]53.0
14 PbRoConc 10.7133.3110.1|14.8|4.25} 412 |87.3119.9} 6.7 |59.2}78.5
PbRo Tail |89.3/0.58]4.83]24.8/0.35]13.5/12.7|80.1193.3!140.8]21.5
Head(calc)  [100.0]/4.0615.39123.7(0.77156.01100.0{100.0 100.0{100.0{100.0
Pb Cl Conc 3.8 153.9]10.8]5.94|6.57]| 689 |52.5| 8.0 | 0.9 {41.3[46.7
15 PbRoConc |10.6|31.5|9.88|15.3|4.19| 400|86.8|20.7| 6.7 |74.6|76.8
PbRo Tail |89.4}0.57}14.50(25.5/0.17|14.4113.2179.3]93.3125.4123.2
Head(calc) [100.0/3.86[5.07]24.4]0.60}55.5]100.0 100.0]100:0{100.0/100.0
Pb Cl Conc 3.0 |57.8]8.66]|5.4710.2| 787 |44.2| 4.9 | 0.6 38.9]42.1
16 Pb Ro Conc 8.7 [35.4(9.23[14.1]4.92 461 |78.7115.1]1 4.9 |54.5|71.6
PbRoTail |91.3]/0.91}4.95{26.2{0.39}17.4121.3184.9|95.1145.5]28.4
Head(calc) |100.0{3.90]5.32[25.1]0.78155.9{100.0 100.0]100.0{100.0{100.0
| PbCiConc 3.3 |59.4]8.16{5.71111.3| 781 |50.3| 5.1 0.8 | 52.0|47.5
17 Pb Ro Conc 9.8 |33.6{10.2]15.1|5.22| 423 {85.3[19.3} 6.0 72.2177.3
PbRo Tail |90.210.63}4.66}25.7{0.22}113.6]14.780.7|94.0]27.8(22.7
Head(calc) |100.0{3.87|5.20{24.7]0.71}153.9(100.0 100.0]100.0{100.0{100.0
Pb Cl Conc 2.7 162.417.91]4.42|13.7| 820 |43.0| 4.1 0.5 | 59.4]41.1
18 Pb Ro Conc 9.7 134.0|9.82|14.714.53]| 421 83.3|18.0} 5.7 |69.8}75.1
PbRo Tail |90.3/0.73]4.81126.1]0.21}15.0(16.7]82.0]94.3 30.2124.9
Head(calc) [100.0{3.95}5.29125.0/0.63|54.3 100.0/100.0}100.0{100.0{100.0
Pb Cl Conc 26 167.713.95]13.60(12.1| 952 |49.1| 1.9 | 0.4 [|51.2]67.6
22 PbRoConc | 6.8 |38.5|7.69]13.4|5.91|521|71.6} 9.7 | 3.7 | 64.2|95.0
PbRo Tail |93.2]1.1115.22125.110.24] 2.0 {28.4]90.3]96.335.8 5.0
Head(calc) 1100.0{3.65[5.39124.3]0.62|37.2{100.0{100.0{100.0}100.0 100.0
PbClConc | 5.2 |58.5|7.29[6.39|9.25|737|78.5} 7.5 | 1.3 |70.0]|67.4
23 PbRoConc |11.1.{32.1]9.49|17.1|4.69| 408 [91.6|20.8] 7.7 75.5179.4
Pb Ro Tail 188.9]/0.37]4.51125.8/0.19/13.2] 8.4 |79.2192.3]124.5/20.6
Head(calc) |100.0{3.8915.06|24.8]/0.69|57.1{100.0 100.0{100.0{100.0{100.0
PbClConc | 3.5 | 63.66.03]4.44|12.6| 855|57.6| 4.1 | 0.6 }60.7|52.8
24 PoRoConc |10.7132.0{9.98|16.9|4.78| 423 |89.9|21.2| 7.3 |71.4}80.8
PbRo Tail |89.310.4314.45|25.710.23]12.0/10.1]78.8}92.7 28.6]19.2
— - — e =1 = - - -~ s ~2 A A A re Anldann Aldaan ntann nl1n0n ni4ANN N
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From the results obtained the following observations can be made:

1. Regardless of the fineness of regrind, the lead during cleaning floated
slowly resulting in low lead recovery in the cleaner concentrate. It was observed that
“the flotability of the lead changed significantly from roughing to cleaning.

2. With increasing fineness of regrind, the lead concentrate grade improved
‘but without significant changes in recovery. '

3. The type of regrinding mill (Tests 18 and 22) had no significant effect on
lead flotation performance in the cleaning.

4. High collector additions to the cleaner (Test 23) significantly improved
lead cleaner recovery.

5. The addition of SO» to the lead cleaners (Test 24) was not effective.

1422 Effect of Levels of Cyanid the Rearind and Cleani

Comparative tests were carried out with different levels of cyanide added to the
regrind and cleaning stages. The results of these tests are shown in Table No. 36.

The results obtained showed that the use of high cyanide additions to the regrind
and the cleaners resulted in a dramatic improvement' in the lead cleaner recovery. It
appeared that the level of cyanide additions to the cleaners was more critical than the
level of cyanide additions to the primary grind.

TABLE NO. 36 : Effect of Levels of Cyanide in the Regrind - Composite 3

Test NaCN Product wi Assays % % Distribution

No. Cleaners* ' % Pb Zn Pb Zn

30 60 Pb Cleaner Concentrate | 2.73 61.4 8.01 43.7 4.4
Pb Rougher Concentrate | 14.10 25.4 11.9 93.3 33.6
Pb Flotation Tailing 85.90 0.30 3.89 6.7 66.4
Head (Cak) 100.00 3.84 5.03 100.0 100.0

31 150 Pb Cleaner Concentrate | 4.02 66.3 4.44 69.4 3.5
Pb Rougher Concentrate | 13.95 25.4 9.36 92.2 25.6
Pb Flotation Tailing 86.05 0.35 4.40 7.8 74.4
Head (Calk) 100.00 3.84 5.09 100.0 100.0 ~

*NaCN Cleaners g/t




40

Discussion - Continued
4.4.2 3 Effect of Type of Collector

A series of three tests was performed in which different types of collectors were used.
The purpose of these tests was to find an effective lead collector that would maintain a high rate of
lead flotation in the cleaners. Collector A317/3418A mixture and collector CD3 were included in
these tests. The conditions and results for these tests are summarized in Table No. 37.

TABLE NO. 37 : Eff fT f Coll r - Composi
Test | Collector Product wt Assays % % Distribution
No. Type , % Pb Zn Pb Zn
31 A343 Pb Cleaner Concentrate’ 4.02 66.3 4.44 69.4 3.5
Pb Rougher Concentrate | 13.95 25.4 9.36 92.2 25.6
Pb Rougher Tailing 86.05 0.35 4.40 7.8 74.4
Head (Calc) 100.00 3.84 5.09 100.0 100.0
32 |A317/3418A | Pb Cleaner Concentrate 4.81 69.0 4.93 83.1 4.8
1:1 ratio Pb Rougher Concentrate | 13.40 27.9 9.74 93.5 26.1
Pb Rougher Tailing 86.60 0.30 4.27 6.5 73.9
Head (Calc) 100.00 4.00 5.00 100.0 100.0
33 cD3* Pb Cleaner Concentrate 5.20 64.0 5.99 82.4 6.1
Pb Rougher Concentrate | 15.57 245 9.37 94.8 28.4
Pb Rougher Tailing 84.43 0.25 4.35 5.2 71.6
Head (Calc) 100.00 4.03 5.13 100.0 | 100.0
*cleaners
From the results obtain'ed, the following observations can be made:
1. Collector A317/3418A mixture gave an excellent rate of lead flotation in the

cleaners. As compared to the results obtained with collector A343, the lead cleaner recovery was
about 14 % higher when using the collector mixture. The lead concentrate grade was also higher.
2. Collector CD3 also gave higher lead cleaner recovery, but because of the
complex preparation procedure, no further work was performed with this collector.
Collector A317/3418A mixture is considered as a standard lead collector for treatment of
Vangorda Ore. |
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Effect of Primary Grinding Media on Lead Cleani

Tests were performed using both rod mill and ball milf primary grind to determine the effect

of grinding media on the lead cleaning. These results are compared in Table No. 38.

Test | Grinding Product Wi Assays % % Distribution
No. Media % Pb Zn Pb Zn
32 Rod Mill Pb Cleaner Concentrate 4.81 69.0 4.93 83.1 4.8
Pb Rougher Concentrate | 13.40 27.9 9.74 93.5 26.1
Pb Rougher Tailing 86.60 0.30 4.27 6.5 73.9
Head (Cak) 100.00 4.10 5.15 100.0 100.0
37 Ball Mill Pb Cleaner Concentrate 5.35 60.8 6.92 79.3 7.2
Pb Rougher Concentrate | 9.12 40.48 8.45 90.0 15.0
Pb Rougher Tailing ©190.88 0.45 4.82 10.0 85.0
Head (Cak) 100.00 4.10 5.15 100.0 100.0

As shown with the lead roughing tests (Table 39) the rod mill grinding media
gave superior results compared to that obtained using the ball mill grinding media
(Table 37).

in subsequent testwork, ball mill primary grinding was retained in order to
maintain a grinding product size distribution similar to that of the plant. Note that the
rod mill grind gave a product containing less slimes th'an the ball mill grind.

4.4.2.5, Effect of Coarse Primary Grind

At the request of Mr. Bill Schedding of Curragh Resources, comparative lead and
zinc flotation tests were carried out at grinding times of 40 min/2000 g and 20
min/2000 g, respectively. These results are shown in Table No. 39.
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TABLE NO. 39 ; Effect of Coarse Primary Grind Fineness on Pb-Zn Cleaning Efficiency

Composite 3
) Condil
Primary Grind Reagent Additions, g/t
Test . ,
No. Time % Passing K8o ‘Pb Circuit Zn Circuit
min. | 270M |28 pm pm Depressants Collector Depressants Collector
40 40 | 93.3 | 68.6 36.0 |NayC0O3=2000 {A317/ Ca(OH)»=2250 | A350=45
NaCN=320 3418A=44 | CuSO4=800
Nazsi03=250
73 | 20| 88.5 | 59.6 | 42.0 {Nay;CO,;=2000 }|A317/ Ca(OH),=2250 | A350=45
NaCN=320 3418A=44 | CuS0O4=800
Na,Si0;=250
b) Results
Test Product Weight Assays, % % Distribution
No. % Pb Zn Pb Zn
40 | Pb 4th Cleaner Concentrate 4.38 65.9 7.34 | 71.3 6.1
Pb 1st Cleaner Concentrate 7.00 51.2 8.24 88.6 10.9
Zn 4th Cleaner Concenrate 7.10 1.27 56.0 2.2 75.4
Zn Rougher Concentrate 17.09 1.30 26.2 5.5 84.8
Zn Rougher Tailing 75.63 0.30 0.24 5.6 3.4
Head (Calc) 100.00 4.04 5.27 100.0 100.0
73 | Pb 4th Cleaner Concentrate 5.64 57.0 10.0 81.3 10.9
Pb 1st Cleaner Concentrate 7.83 44.7 10.1 88.6 15.3
Zn 4th Cleaner Concentrate 7.57 1.62 50.1 3.1 73.3
Zn Rougher Concentrate 18.65 1.28 22.1 6.0 79.6
- 1 Zn Rougher Tailing 73.02 0.27 0.26 5.0 - 3.7
Head (Calc) 100.00 3.95 5.17 |100.0 |100.0




43

Discussion - Continued

Reducing the primary grind from 40 minutes to 20 minutes did not change the
size distribution of the ground product significantly, but the lead and zinc metallurgical
results were affected in the following ways.

a) Lead cleaner concentrate grade was reduced by 9 %.

b)  Significantly more zinc reported to the lead cleaner concentrate.

c) Zinc concentrate grade was significantly reduced.

Note that the overall lead and zinc recoveries with the coarser grind were not
effected.

14.2.6. Zinc Cleaning T
A series of four zinc cleaning tests was performed to determine the zinc cleaning
performance. In all tests, the lead 1st cleaner tail was combined with the lead scavenger
tail for zinc flotation and cleaning. The results of these tests are summarized in Table
No. 40.
In most of the tests good zinc cleaner concentrate grade at satisfactory recovery
was obtained.
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TABLE 40 : Zin leaning T _- i

Test Product Weight Assays, % % Distribution

No. % Pb Zn Pb Zn

.35 Pb 1st Cleaner Concentrate 8.41 43.25 7.92 89.6 12.4

Zn Cleaner Concentrate 7.42 0.87 57.8 1.6 79.6
Zn Rougher Concentrate 13.87 1.09 32.47 3.7 83.6
Zn Rougher Tailing 77.72 0.35 0.28 6.7 4.0
Head (Calc) . 100.00 4.06 5.39 100.0 100.0

36 Pb 1st Cleaner Concentrate 9.94 35.81 8.21 89.1 16.0
Zn Cleaner Concentrate 7.01 0.92 56.2 1.6 77.4
Zn Rougher Concentrate 13.12 1.14 31.27 3.7 80.5
Zn Rougher Tailing 76.94 0.37 0.23 71 3.5
Head (Calc) 100.00 3.99 5.09 100.0 | 100.0

37 Pb 1st Cleaner Concentrate 9.12 40.48 8.45 90.0 15.0°
Zn Cleaner Concentrate 7.23 1.78 55.6 3.1 78.1
Zn Rougher Concentrate 14.03 1.40 29.89 4.8 81.5
Zn Rougher Tailing 76.84 0.28 0.24 5.2 3.6°
Head (Cak) 100.00 4.10 5.15 100.0 100.0

40 F"b 1st Cleaner Concentrate 7.27 49.41 8.53 88.9 11.8
Zn Cleaner Concenrate 7.10 1.25 57.0 2.2 75.4
Zn Rougher Concentrate 17.09 1.30 26.16 55 84.8
Zn Rougher Tailing 75.63 0.30 0.24 5.6 3.4
Head (Calc) 100.00 4.04 5.27 100.0 100.0

4.5, Flotation Testwork on Composite 4

test were performed on this composite.

This composite is a low-grade ore with relatively low pyrite content but high in
carbon and carbonaceous gangue. A total of 10 laboratory batch tests and a locked cycle
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Discussion - Continued

4.5.1. Leadand Zinc Rougher Tests

Initially, three tests were performed on Composite 4 to examine the effect of
primary grind on lead and zinc rougher and scavenger flotation. The conditions and
results for these tests are summarized in Table No. 41.

The results obtained showed that with an increase in the fineness of primary
grind from 78 % <270 mesh to 85 % <270 mesh, the lead recovery improved from 78
% to 85 %, respectively. The zinc recovery, however, was not effected by changes in
the fineness of primary grind.

TABLE NO. 41 : Lead and Zin¢ Roughing Test Results - Composite 4

Test Grinding Product Weight Assays %, gh % Distribution
No. | Time |%Pass % Pb In Au Ag Pb Zn| Au Ag
min | 270M :

57 30 78.0 |PbRo+ScavConc| 11.65 |14.69 5.86 |1.26| 19823 | 779 | 17.4] 42.0 | 68.6
Zn Ro+ScavConc | 18.43| 1.19 | 16.70 ]0.57 | 33.04 |100 78.6] 30.0 | 18.1
Zn Scav Tailing 69.92 ] 0.38 0.22 |0.14 6.4 | 121 3.9] 28.0 | 13.3
Head (Calc) 100.00 | 2.20 3.92 10.35 33.7 |100.0 }100.0]100.0 {100.0

58 40 849 |PbRo+ScavConc| 14.94 |12.61 578 }1.34] 168.7 | 84.6 | 22.01 525 | 76.7
ZnRo+ScavConc | 16.58 | 0.62 | 1752 [0.51 | 27.13| 4.6 | 74.0] 223 | 13.7
Zn Scav Tailing 68.47 | 0.35 0.23 |0.14 4.6 10.8 4.0] 25.2| 9.6
Head (Calc) 100.00 | 223 | 3.93 |0.38| 32.9 |100.0 |100.0}100.0 {100.0

59 50 | 91.2 |PbRo+ScavConc| 13.74 |14.0 5.79 |1.32] 1623 | 85.0 | 19.8] - 77.2
ZnRo+ScavConc | 17.54 | 0.81 1277 (054 | 25.8 6.2 771 - 15.7
Zn Scav Tailing 68.71 | 0.29 0.18 |- 3.0 8.8 3.1 - 7.4
Head (Calc) 100.00 | 2.27 402 |- 28.9 [100.0 | 10.0] - }100.0

Note that both lead and zinc rougher concentrate grades were much lower than
those obtained on Composite 3.
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Two prelihinary tests were performed on this composite to examine the effect of

fineness of regrind on lead and zinc cleaning. These results are summarized in Table No.

42,

The results obtained showed that increasing the fineness of the lead regrind had

no effect on lead concentrate grade.

TABLE NO. 42 : in -
\ Conditi
Test Regrind Reagent Additions, g/t pH
No.
Pb circuit Zn circuit Pb Circuit Zn Circuit Pb Zn
Time Min. |Time Min. Depressants | Collectors |Depressants | Collectorg circuit | circuit
Na,CO3=2000 |A317/3418A| Ca(OH), = 5000 | A350 =50} 10.0 125
65 20 20 NaCN = 395 =50.5 CuSO, = 800 :
NaZSiO;; =250
Na,CO,3=2000 [A317/3418A| Ca(OH), = 5000 A350 10.1 12.5
66 30 30 NaCN =395 =505 CuSO, = 800 =
Na,SiO3 = 250
b) Resylts
Test Product Weight Assays, mg/L, g/t % Distribution
No. % Pb Zn Pb Zn
Pb 4th Cleaner conc 2.52 42.7 5.52 51.0 3.6
65 Pb 1st Cleaner conc. 5.11 32.7 5.60 79.2 7.5
Zn 4th Cleaner conc. 5.26 0.54 54.1 1.3 74.6
Zn rougher conc 12.20 1.13 27.3 6.5 87.3
Zn rougher tail 82.26 0.35 0.20 13.6 4.3
Head (Calc.) 100.00 2.11 3.81 100.0 100.0
Pb 4th Cleaner conc. 2.37 40.9 4.76 46.2 3.0
66 Pb 1st Cleaner conc. 4.94 34.0 5.3 80.1 6.9
Zn 4th Cleaner conc. 5.18 0.58 54.4 1.4 74.4
Zn rougher conc. 14.17 1.08 23.7 7.3 88.7
Zn rougher tail 80.57 0.32 0.18 12.3 3.8
Head (Calc.) 100.00 2.10 -3.79 100.0 |100.0
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Discussion - Continued

In general, the problem in these tests was to obtain a satisfactory grade of lead
concentrate. In both tests the lead concentrate was contaminated with carbonaceous
gangue. The zinc metallurgical resuits on this ore were satisfactory.

1522 Evaluation of O ic Based [ . ite 4

In a search for improvements in the lead concentrate grade, a number of tests
were conducted with organic depressants LS8 and DS20. The results of these tests are
compared to the results obtained with cyanide addition in Table No. 43.

1. Depressant LS8 at reduced additions (Test 78) gave significantly
improved lead concentrate grade over that obtained with cyanide. Higher LS8 additions
produced a high lead concentrate but at reduced recovery.

2. Depressant DS20 gave similar results to depressant LS8.

Note that the two depressants are specifically developed for depression of
marcasite and carbonaceous gangue.
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TABLE NO. 43 : i - i

—Comp 4

Test Depressants . Product wi Assays % % Distribution

No. Pb Ro Pb Ci % - Pb Zn Pb Zn

Type | g/t | Type] oft

66 NaCN | 200} NaCN| 195 | Pb 4th Cl Conc 2.37| 409 4.76] 46.2 3.0
Pb tst Ci Conc 494 34.0 - 5.30] 80.1 6.9
Zn 4th Cl Conc 5.18 0.58 54.4 0.5 74.4
Zn Ro Conc 14.17 1.08 23.7 7.3 87.7
Zn Ro Tail 80.57 0.32 0.18] 123 3.8
Head (Calc) 100.00 2.10 3.79] 100.0 100.0

75 LS8 | 300] LS8 | 195 | Pb4th ClConc 0.58] 73.3 2.68| 21.4 0.4
Pb 1st Cl Conc 4.63| 329 6.27) 771 7.4
Pb Ro Conc 12.07} 13.7 6.12] 83.5 18.9
Pb Ro Tail 87.93 0.37 3.60|] 16.5 81.1
Head (Calc) 100.00 1.98 3.90| 100.0 100.0

77 DS20 1 200} DS20] 195 | Pb 4th Cl Conc 1.71] 57.4 4741 47.3 2.1
Pb 1st Cl Conc 6.22f 26.9 6.36] 80.5 10.3
Pb Ro Conc 15.23 11.6 5.85 84.9 23.2
Pb Ro Tail - 84.77 0.37 3.49| 156.1 76.8
Head (Calc) 100.00 2.08 3.85] 100.0 100.0

78 LS8 | 150 | LS8 | 97.5| Pb 4th Cl Conc 2.83] 53.8 5.49) 71.4 4.1
Pb 1st Cl Conc 5.63} 30.7 6.39] 81.0 9.4
Pb Ro Conc 13.07| 13.9 6.10] 85.3 20.8
Pb Ro Tail 86.93 0.36 3.49| 147 79.2
Head (Calc) 100.00 2.14 3.831 100.0 100.0
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Only standard batch tests were performed on Composite 5 and the Master composite.

Composite 5 is a low grade ore (i.e. below cut-off grade) and may only be considered as dilution

material. The Master composite represents ore that would be treated in the plant towards the end

of the year 1989. The results obtained on Composite 5 are shown in Table No. 44 and on the

- Master Composite in Table No. 45.

TABLE NO. 44 ; imi

Conditions

Test Product Weight Assays, %,g/t % Distribution

No. % Pb Zn Pb Zn

82 Pb 4th Cleaner Concentrate 0.96 54.0 1.50 78.2 1.6
Pb 1st Cleaner Concentrate 2.06 28.3 1.88 88.3 4.2
Zn Rougher Concentrate 9.86 0.24 7.21 3.6 77.7
Zn Rougher Tailing 87.60 0.054 0.18 7.2 17.2
Head (Calc) 100.00 0.66 0.91 100.0 100.0

TABLE NO. 45 : Preliminary Cleaning Tests on Master Composite Using Standard Flotation

Conditions

Test Product Weight Assays, %, % Distribution

No. % Pb Zn Pb Zn

81 Pb 4th Cleaner Concentrate 5.49 58.0 9.46 81.7 11.6
Pb 1st Cleaner Concentrate 8.28 42 .2 9.60 89.6 17.6
Zn 4th Cleaner Concentrate 4.96 1.34 52.8 1.7 58.4
Zn Rougher Concentrate 17.33 0.90 19.4 4.0 75.0
Zn Rougher Tailing 73.83 0.32 0.36 6.1 5.9
Head (Calc) 100.00 3.90 4.49 100.0 100.0

Composite 5 gave good lead metallurgical resuits in spite of the low head grade.

Only a zinc rougher concentrate was floated from this composite.

The flotaiton response of the Master Composite was similar to that of Composite
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Eleven 200 liter drums of drill core samples were received at Lakefield on March 16, 1988.
The ore was identified as Vangorda ore from the 1987 drilling program

On the instruction of Mr. B. Schedding of Curragh Resources, composite samples were
prepared from the drill core intervals.

Initially, Composite 3 was prepared by combining 240 intervals. The composite was
crushed to 10 mesh and test charges were prepared. Other composites were prepared in the
same manner. The number of intervals per composite were as follows:

Composite 1A 48 intervals
Composite 1B 12 intervals
Composite 2 50 intervals
Composite 4 25 intervals

All core samples and crushed composites were stored in the freezer.
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Test No. 1

Purpose: - The first in a series of tests to determine the effect of fineness of primary grind on
Pb and Zn flotation.

Procedure: As shown below.

Feed: " 2000 g of minus 10 mesh Composite 3.
Grind: 30 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO; | NaCN| A343 [ MIBC | Ca(OH),| CuSO, A350 | Grind | Cond.| Froth
Grind 2500 150 - - - - - 30 - - 10.2
Pb Rougher - - 5 10 - - - - 1 4 -
Pb Scavenger - - 5 10 - - - - 1 3
- - 25 5 - - - - 1 3 -
DF
1012
Zn Conditioning 1 - - - - -] 1250 - - - 5 - 11.5
Zn Conditioning 2 - - - - - 800 - - 5 - 11.5
Zn Rougher - - - 10 - - 20 - 2 4 -
Zn Scavenger - - - 10 - - 10 - 1 3 -
Size Analysis : Combined Product
Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 200 mesh 3.7 3.7 96.3
270 mesh 7.8 11.5 88.5
27.7 um 28.9 40.4 59.6
21.5 12.3 52.7 47.3
15.0 13.8 66.5 33.5
10.3 9.6 76.1 23.9
8.0 4.9 81.0 19.0
- 8.0 19.0 100_.0_ -
Total 100.0 - -
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Test No. 1

b etallurgical Balanc e

Product

Assay, %, git

% Distnbution

Weight
%

Pb

Zn

Fe

Au

Ag

Pb

Zn

Fe

Ay

1. Pb R Cone, 1015 S5 1 49.0 7.1 .5 3.57 292 ki k.9 1.7 216 | 204
2. b Scaw. Cor, 923 | 4.6 224 13.90 15,6 1.01 ) 255 12.1 3.7 9.6 37
4.2n Ho Cone, 1784 8.94 1.449 424 106 2.31 hib.6 3.3 715 4.1 2456 ° 8.2
4. Zn Seay, Conc, 134.7 b.7% 2.51 4.44 an 444 B3, 4.1 0.7 R 31.3 59.0
8. &n Seay, Tal. 14895 | 74.61 0.3 27 1 2540 011 n.bl 5.4 4.8 d1.h 16.9 8.3
Heaid Cale. 19964 | 100.00 | 4.0 a0 | 2305 1. g4 Faad TN jotono poinng | 1000 ] 100.0

Combined Products

Froducts 1+ 179 3653 | i0 a8 ] 130 FAT T TEN ST | 867 ign 5g 27.2 24.0
15 66 Ta 2607 1 190 T AR AR T 4 i7.0 (EX EL 7 7.0

Froducts 3+4

™~

Page 1
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Test No. 2

Purpose: Repeat the conditions of Test 1, but increase the Primary grinding time to 40
minutes.

Procedure: As shown below.

Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Stage ‘ Reagents Added, grams per tonne Time, minutes
Na,CO; | NaCN| A343 | MIBC| Ca(OH),| CuSO,| A350 | Grind | Cond.| Froth
Grind 2000 150 - - - - - 40 - -
Pb Rougher - - 5 10 - - - - 1 4
Pb Scavenger - - 5 10 - - - - 1 3
- - 25 5 - - - - 1 3
DF
1012
Zn Conditioning 1 - - - -1 1250 - - - 5 -
Zn Conditioning 2 - - - - - 800 - - 5 -
Zn Rougher - - - 10 - - 20 - 2 4
Zn Scavenger - - - 10 - - 10 - 1 3
Size Analysis : Combined Product
Particle Size _ . % Retained - % Passing
' Individual Cumulative Cumulative
+ 270 mesh 6.7 6.7 93.3
27.8 um 24.7 31.4 68.6
21.6 13.3 44.7 55.3
15.1 15.7 60.4 39.6
10.4 11.3 71.7 28.3
8.0 6.1 77.8 22.2
- 8.0 22.2 100.0 -
Total 100.0 - . -

S.G. 4.32



Melallurgical Balance

TestNo. 2
Product Weight Assay, %, git ’ % Distribution
g % Pb . Zn Fe Au Ag Pb Zn Fe | Au
1.PbRo.Conc. . 974 4.88 48.2 6.21 8.30 3.29 58. 57.5 5.5 1.8 25.8
2.Pb Scav.Conc. 86.3 4.32 27.1 13.70 16.4 5.05 361.0 28.6 10.8 3.1 35.0
3.Zn Ro.Conc. 187.7 9.40 1.56 44.3 10.7 0.25 51.5 3.6 75.9 44 3.8
4.Zn Scav.Conc. 80.0 4.01 3.54 5.38 30.6 1.84 628. 3.5 39 54 11.8
5.Zn Scav. Tail. 15445 77.38 | 0.360 | 0.27 25.1 0.19 9.30 6.8 3.8 85.3 23.6
Head Calc. 1995.9 | 100.00 | 4.09 549 | 22.77 | 0.62 5563 | 100.0 | 100.0 | 100.0 | 100.0
Combined Producls
Products 1+2 9.20 38.29 973 12.1 412 1200.13| 86.1 16.3 4.9 60.8 33.1
Products 3+4 1341 2.15 32.67 16.6 73 223.78 7.1 79.9 9.8 15.6 54.0

Page 1
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Test No. 3
Purpose: Repeat the conditions of Test 1, but increase the Primary grinding time to 50
minutes.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 50 minutes at 65% solids in a {ab ball mill
. Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
NaCO; [ NaCN| A343 | MIBC | Ca(OH),| CuSO,] A350 | Grind | Cond.| Froth
Grind 2000 150 - - - - - 50 - - 9.7
Pb Rougher - - 5 10 - - - - 1 4 -
Pb Scavenger - 5 10 - - - - 1 3 -
- - 25 5 - - - 1 3 -
DF
1012
Zn Conditioning 1 - - - - | 1250 - - - 5 - 11.7
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4 -
Zn Scavenger - - - 10 - - 10 - 1 3 -
i in
Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 270 mesh 4.3 4.3 95.7
400 8.8 13.1 86.9
27.8 um 11.6 24.7 75.3
21.6 12.3 37.0 63.0
15.1 16.9 53.9 46.1
10.4 12.8 66.7 33.3
8.0 7.0 73.7 26.3
- 8.0 26.3 100.0 -
Total 100.0 - -




Metallurgical Balance

e
TestNo. 3 .
Product Weight Assay %, git % Distribution

g % Pb Zn Fe Au Ag Pb Zn Fe Au Ag

1.PbRo.Conc. 134.9 6.77 44.8 746 | 9.90 5.08 574. 73.6 9.2 2.9 44.8 63.0
2. Pb Scav.Conc. 49.9 2.50 18.8 134 18.3 6.84 295. 114 6.1 2.0 22.3 12.0
3.Zn Ro.Conc. _177.2 8.89 1.52 46.8 94 0.23 46.4 33 75.8 3.7 2.7 6.7
4.Zn Scav. Conc. 81.6 4.10 4.78 6.37 28.8 0.55 81.7 4.7 4.8 5. 2.9 54
5.Zn Scav. Tail. 1549 | 7774 | 0.370 0.29 255 0.27 10.20 7.0 4.1 86.3 21.3 12.9
Head Calc. 1992.6 | 100,00 | 4.12 549 | 2297 0.77 61.65 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
Combined Products
Products 1+2 9.27 37.78 9.06 12.2 556 |49866 [ 85.0 15.3 4.9 67.1 75.0
Products 3+4 12.99 2.55 34.05 15.5 .33 57.53 8.0 80.6 8.8 5.6 121

W

~J

Page 1
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Test No. 4
Purpose: Repeat the conditions of Test 1, but increase the Primary grinding time to 60
minutes.

Procedure: As indicated below - increased collector to the Pb scavenger.

Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 60 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO, | NaCN| A343 | MIBC| Ca(OH),| CuSO4| A350 | Grind | Cond. Froth
Grind 2000 150 - - - - - 60 - - 9.7
Pb Rougher - - 5 15 - - - - 1 4 -
Pb Scavenger - - 5 10 - - - - 1 3 -
- - 5 10 - - - - 1 3 -
DF
1012
Zn Conditioning 1 - - - -| 1250 - - - 5 - 11.7
" Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4
Zn Scavenger - - - 10 - - 10 - 1 3 -
Size Analysis : Combined Product
Particle Size % Retained % Passing
individual Cumulative Cumulative
+ 270 mesh 2.4 2.4 97.6
400 6.3 8.7 91.3
27.8 um 10.9 19.6 80.4
21.6 12.3 31.9 68.1
15.1 17.7 49.6 50.4
10.4 14.0 63.6 36.4
8.0 7.9 71.5 28.5
- 8.0 28.5 100.0 -
Total 100.0 - -

S.G. 4.32



Metallurgical Balance

TestNo. 4
Product YWeight Assay, %, git % Distribution

g % Pb Zn Fe Au Ag Pb Zn Fe Au Ag
1.PbRo.Conc. 117 5.85 47.9 6.23 9.14 5.09 638. 69.0 6.6 2.3 49.5 62.8
2.Pb Scav.Conc. 69.9 349 22.1 12.5 17.7 3.7 290. 19.0 79 2.7 21.8 17.1
3.Zn Ro.Conc. 180.3 9.01 1.38 47.8 9.52 0.20 43.3 3.1 1.7 3.8 30" 6.6
4.2Zn Scav.Conc. 84.9 4.24 3.18 553 29.3 0.53 56.5 3.3 4.2 54 3.7 4.0
5.2n Scav. Tail. 15484 | 7740 | 0.290 0.26 25.3 0.17 7.30 5.5 36 85.7 21.9 9.5
Head Calc. 2000.5 [ 100.00 | 4.06 555 | 22.84 0.60 5940 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
Combined Products
Products 1+2 9.34 38.25 8.57 12.3 459 [507.85| 88.1 144 5.0 714 79.9
Products 3+4 13.26 1.96 34.27 15.9 .31 47.53 6.4 81.9 9.2 6.7 10.6

Page 1
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S.G. 4.32

Test No. 5
Purpose: Repeat the conditions of Test 1, but increase the Primary grinding time to 70
minutes in the rod mill.
Procedure: As indicated below .
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 70 minutes at 65% solids in a lab rod mill
- Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO; | NaCN| A343 [ MIBC| Ca(OH),[ CuSO,| A350 | Grind | Cond.] Froth
Grind 2000 | 150 - - - - - 70 . - 9.7
Pb Rougher - - 5 15 - - - - 1 4 -
Pb Scavenger - - 5 10 - - - - 1 3 -
- - - 5 10 - - - - 1 3 .
DF
1012
Zn Conditioning 1 - - - -| 1250 - - - 5 - 11.7
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4 -
Zn Scavenger - - - 10 - - 10 - 1 3 -
ined Pr
Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 270 mesh 0.7 0.7 99.3
400 8.0 8.7 91.3
27.8 um 20.1 28.8 71.2
21.6 16.3 45.1 54.9
15.1 17.8 62.9 37.1
10.4 11.5 74.4 25.6
8.0 5.7 80.1 19.9
- 8.0 19.9 100.0 -
Total 100.0 ) - -
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Test No. 6
Purpose: First of a series of tests to investigate various levels of NaCN i n the Primary grind.
Procedure: As for Test 2.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: * 40 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne , Time, minutes pH
Na,CO;| NaCN| A343 | MIBC] Ca(OH),| CuSO4| A350 Grind | Cond.] Froth
Grind 2000 50 - - - - - 40 - - 9.5
Pb Rougher - - 5 10 - - - - 1 4 -
Pb Scavenger - - 5 10 - - - - 1 3 -
- - 25 5 - - - - 1 3 -
DF
1012
Zn Conditioning 1 - - - -1 1250 - - - 5 - 11.7
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - - 10 - - 20 - 2 4 -
Zn Scavenger - - - 10 - - 10 - 1 3 -




Metallurgical Balance

TestNo. 6
Product Weight Assay, % git % Distribution

g %X | Pb Zn Fe Au Ag Pb Zn Fe Au Ag
1.PbRBo.Conc. 135.8 6.82 38.0 7.32 12.0 7.53 512. 65.1 10.0 34 58.1 63.8
2. Pb Scav. Cone. 24.8 1.24 16.7 9.27 19.0 7.92 284. 5.2 2.3 1.0 11.2 6.5
3.Zn Ro.Conc. 219.3 11.01 4.64 37.3 12.6 0.23 59.1 12.8 82.1 5.8 2.9 11.9
4.2n Scav. Conc, 102.3 5.13 8.53 2.54 31.5 0.81 84.9 11.0 2.6 6.8 4.7 8.0
S.Zn.Scav.Tajl. 15102 | 75.80 [ 0.310 0.20 26.0 0.27 7.10 5.9 3.0 82.9 23.2 9.8
Head Calc. 19924 | 100.00 3.98 5.00 23.77 0.88 5468 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
Combined Products
Products 1+2 8.06 34.71 7.62 13.1 759 [476.79] 70.3 12.3 44 659.3 ?0.3
Products 3+4 16.14 5.88 26.29 18.6 41 67.31 23.8 84.7 126 | 7.6 19.8

Page 1
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Test No. 7
Purpose: Repeat Test 6, but increase the NaCN to 100 g/ in the primary grind.
Procedure: As shown below. '
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO; [ NaCN| A343 | MIBC| Ca(OH),| CuSO,4f A350 | Grind Cond.] Froth
Grind 2000 100 - - - - - 40 - - 9.6
Pb Rougher - - 5 10 - - - - 1 4
Pb Scavenger - - 5 10 - - - - 1 3 -
- - 2.5 5 - - - - 1 3 -
DF
1012
Zn Conditioning 1 - - - -} 1250 - - - 5 - 11.7
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4 -
Zn Scavenger - - - 10 - - 10 - 1 3




Metallurgical Balance

TestNo. 7
Product Weight Assay, %%, git % Distribution
g % Pb Zn Fe Au Ag Pb Zn Fe Au Ag

{.PbRo.Conc. 129.1 6.45 43.4 7.21 9.35 5.90 577. 71.5 9.2 2.6 56.6 63.1
2. Pb Scav.Conc. 62.3 3.1 17.0 12.40 17.3 3.53 263. 13.5 7.7 24 16.3 13.9
3.2n Bo.Conc. 174.8 8.74 1.20 43.3 9.93 0.19 45.1 2.7 75.0 3.8 2.5 6.7
4.Zn Scav. Conc. 112.7 563 3.61 443 264 0.64 60.1 5.2 4.9 7.0 54 5.7
5.2n Scav. Tail. 1521.3 ] 76.06 0.370 0.21 25.3 0.17 8.20 7.2 3.2 84.2 19‘.2 10.6
Head Calc. 2000.2 1 100.00 3.92 5.04 22.85 0.67 §5.00 | 100.0 [ 100.0 [ 100.0 | 100.0 | 100.0
Combined Producls
Products 1+2 9.57 34.81 8.90 11.9 513 |474.79] 850 16.9 5.0 73.0 77.0
Products 3+4 14.37 2.14 28.06 17.2 .37 50.98 7.9 80.0 10.8 7.8 12.4

<))

(¥, ]
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Test No. 8
Purpose: Repeat Test 6, but increase the NaCN to 200 g/t in the primary grind.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mil
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO;[ NaCN| A343 | MIBC | Ca(OH),] CuSO,| A350 Grind | Cond.| Froth
Grind 2000 200 - - - - - 40 - - 9.7
Pb Rougher - - 5 10 - - - - 1 4 -
Pb Scavenger - - 5 10 - - - - 1 3 -
- - 25 5 - . - - 1 3 .
DF
1012
Zn Conditioning 1 - - - -1 1250 - - - 5 - 11.7
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4 -
Zn Scavenger - - - 10 - - 10 - 1 3 -




Metallurgical Balance

TestNo. 8
Product Wejxght — Assay, % git % Distribution
g Pb Zn Fe Au Ag Pb Zn Fe Au Ag

1.PbRo.Conc. 1704 | 890 33.9 7.66 | 11.00 | 4.80 433, 76.4 4.1 4.1 65.7 68.4
- [2.Pb Scav.Conc. 511 2.58 149 | 11.70 | 19.3 1.75 242, 9.7 5.1 2.1 5.9 11.0

5.2n Ro.Conc. 1629 | 9.17 1.62 304 11.9 0.22 | 45.7 3.8 73.1 | 4.6 3.1 74

.2n 5cav. Lang. 9.3 473 4.05 | 343 | 324 0.65 7.7 49 3.3 6.4 4.7 438

YA 1488.2 | /4.64 | 0.280 | 0.23 | 264 0.17 6.30 53 3.5 §2.8 18.5 8.3

Head Calc. 79959 | 10000 | 3.95 | 4.95 | 23.80 | 065 | 56.35 | 100.0 [ 100.0 | 100.0 [ 100.0 } 100.0

Combined Products .

Products 1+2 1146 | 29.66 | 8.72 | 12.8 412 | 390.29] 86.1 20.2 6.2 72.6 79.4

Products 3+4 13.90 | 245 | 27.16 | 18.9 3¢ | 49.18 | 8.6 76.3 11.0 7.8 12.3
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Test No. 9
Purpose: Repeat the general conditions of Test 2, but increase the A343 in the Pb circuit
by 50 %. '
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO; [ NaCN] A343 [ MIBC | Ca(OH),| CuSO4] A350 | Grind | Cond.| Froth
Grind 2000 150 - - - - - 40 - - 9.6
Pb Rougher - - 7.5 10 - - - - 2 4 -
Pb Scavenger - - 7.5 10 - - - - 1 3 -
: - - | 378 5 - - - - 1 3 -
DF
1012
Zn Conditioning 1 - - - - | 1250 - - - 5 - 11.7
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4 -
Zn Scavenger - - - 10 - - 10 - 1 3 -




Metallurgical Balance

""TestNo. 9
Product Weight Assay, % _git % Distribution
0 % Pb Zn Fe % Au - Ag Pb Zn Fe Au Ag
1.PbRo.Conc. 169.6 8.49 3.1 | 6.92 11.60 513 501, 81.7 14.8 % 60.9 72.5
2.Pb Scav. Conc. 50 2,50 10.2 12.60 | 235 2.20 179, 6.4 6.2 24 | 7 7.6
3.Zn Ro.Conc. 180.5 9.03 1.54 40.9 12 0.27 41.3 3.5 7124 4.5 3.4 6.4
4.Zn Scav. Conc. 87.9 4.40 2.36 3.61 325 1.12 476 3.2 3.1 5.9 6.9 3.6
5.2n Scay. Tail. 1510 75.58 | 0.270 0.23 26.5 0.20 7.70 5.2 34 83.1 21.1 9.9
Head Calc. 1993 | 10000 | 3.86 510 | 24.11 0.72 €8.65 | 100.0 | 100.0 | 100.0 | 100.0 [ 100.0
Combined Products
Products 1+2 10.99 | 3175 9.78 14.3 446 42768 88.2 21.0 6.5 55.6 80.1
Praducts 3+4 13.43 1.97 28.69 18.7 55 43.36 6.7 75.6 10.4 10.3 9.9
[=A]
o
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T No. 1
Purpose: Repeat the general conditions of Test 2, but increase the A343 in the Pb circuit
by 100 %.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mili
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO;| NaCN| A343 | MIBC | Ca(OH),| CuSO,| A350 | Grind | Cond.| Froth
Grind 2000 150 - - - - - 40 - - -
Pb Rougher - - 10 10 - - - - 1 4 -
_Pb Scavenger - - 10 10 - - - - 1 3 -
- - 5 5 - - - - 1 3 -
DF
1012
Zn Conditioning 1 - - - -| 1250 - - - 5 - -
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4 -
Zn Scavenger - - - 10 - - 10 - 1 3 -




Metallurgical Balance

TestNo. 10 v
Product Weight Assay, %, git % Distribution -

g % Pb Zn Fe ﬁ Au Ag Pb Zn Fe An_l Ag
1.PbRo.Conc. 158.5 7.93 41.7 5.94 11.60 4.67 537. 81.6 14.0 3.8 51.8 73.7
2. Pb Scav. Conc. 651.5 3.08 11.1 1330 [ 247 3.08 168. 8.4 8.1 3.1 13.3 8.9
3.Zn Bo.Conc. 185.1 9.26 1.29 39.1 12.1 0.24 34.5 2.9 1.7 4.6 3.1 5.6
4, Z2n Scav.Conc. 87.5 4.38 2.07 3.14 32.9 0.90 40.0 2.2 2.7 5.9 5.5 3.0
5.2Zn Scay. Tall. 1506.4 | 7536 | 0.260 0.23 2h.B 0.25 B.70 4.8 34 82.5 26.3 8.7
Head Calc. 1999 | 100.00 | 4.05 505 | 2429 0.72 57.77 | 100.0 [ 1000 | 100.0 | 100.0 | 100.0
Combined Products
Products 1+2 11.01 33.15 | 1016 15.3 423 [433.85] 90.0 22.1 6.9 B5.0 §2.7
Products 3+4 3.64 1.54 27.56 16.8 45 3647 5.2 744 10.5 8.6 8.6
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T No. 11
Purpose: The first of a series of tests to investigate High Speed conditioning and its effect
on Pb and Zn flotation. :
Procedure: As for Test 2.
Feed: © 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO;| NaCN| A343 | MIBC| Ca(OH),| CuSO,] A350 | Grind | Cond.{ Froth

Grind 2000 150 - - - - - 40 - - -
H.S. Cond. - - 5 10 - - - - 10 - 9.7
Pb Rougher - - - - - - - - 4 - -
Pb Scavenger - - 5 10 - - - - 1 3 -

- - 2.5 5 - - - - 1 3 -

DF
1012

Zn Conditioning 1 - - - - .| 1250 - - - 5 - 11.7

- - - - - 1800 - - 5 - .
Zn H.S. Cond. - - - 10 - - 20 - 10 - -
Zn Rougher - - - - - - - - - 4 -
Zn Scavenger - - - 10 - - 10 - 1 3 -
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Test No. 12

Purpose: Repeat the conditions of Test 11, but increase the High Speed conditioning time
to 20 minutes in the Pb circuit.

Procedure: As shown below.

Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes’
Na,CO; | NaCN] A343 | MIBC | Ca(OH),| CuSO,4| A350 | Grind | Cond.| Froth
Grind 2000 150 - - - - - 40 - -
H.S. Cond. - - 5 10 - - - - 20 -
Pb Rougher - - - - - - - - - 4
Pb Scavenger - - 5 10 - - - - 1 3
- - 25 5 - - - - 1 3
DF
1012
Zn Conditioning 1 - - - - | 1250 - - - 5 -
- - - - - | 800 - - 5 -
Zn H.S. Cond. - - - 10 - - 20 - 10 -
Zn Rougher - - - - - - - - - 4
Zn Scavenger - - - 10 - - 10 - 1 3




betallurgical Balance

TestMo. 12
Product Weight Assay, % git % Distnbution

g % Pb Zn Fe Au Ag Pb Zn Fe Au Ag
1.PbRo.Cone. | ‘ 85.6 4 .64 45.1 5.83 9.61 549 634, 53.2 5.5 1.9 59.3 51.6
2.Pb Scav. Conc. 68.1 345 256 12.410 16.3 1.41 312. 215 8.3 2.3 7.0 18.1
3.2n Ho.Conc, 177.7 9.00 2.98 44.9 992 (.85 994 6.5 78.0 3.7 11.0 15.0
4.7n Scay, Cone. 137.7 5.97 7438 3.75 27.b 0.19 57.0 12.7 5.0 7.9 1.9 6.7
E.Zn Scav. Tail. 14955 | 75.74 N.330 0.22 271 0.19 6.7 k.1 3.2 84.2 20.8 8.5
Head Calc. 19746 | 100.00 4.11 5.18 24 .37 .69 5945 joa g [ 1000 [ 1000 [ 1000 | 100.0
Combined Products
Products 1+72 8.29 3699 L 124 554 |500.05] 747 13,7 4.2 bb.3 6Y.7
Products 3+4 15.97 4. 94 26.93 17.6 .56 80.89 19.2 83.1 11.6 12.9 21.7
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I No. 1

Purpose: Repeat the conditions of Test 11, but increase the High Speed conditioning time
to 30 minutes in the Pb circuit.

Procedure: As shown below.

Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes
Na,CO3] NaCN| A343 | MIBC| Ca(OH),| CuSO,| A350 | Grind | Cond.| Froth
Grind 2000 150 - - - - - 40 - -
H.S. Cond. - - 5 10 - - - - 30 -
Pb Rougher - - - 5 - - - - - 4
Pb Scavenger - - 5 10 - - - - 1 3
- - 25 5 - - - - 1 3
DF
1012
Zn Conditioning 1 - - - -1 1250 - - - 5 -
- - - - - | 800 - - 5 -
Zn H.S. Cond. - - - 10 - - 20 - 10 -
Zn Rougher - - - - - - - - - 4
Zn Scavenger - - - 10 - - 10 - 1 3




Metallurgical Balance

TestNo. 13
Product Weight Assay, X, gl‘t % Distribution

g % Pb n Fe Au Ag Pb Zn Fe ‘Au Ag
1. PbRo.Conc, 115.9 5.81 46.7 b.62 9.28 710 630, 65.2 7.5 2.2 69.7 614
2. Pb Scav.Conc. 36.8 1.84 21.5 1500 1 174 2.02 307, 9.5 5.2 1.3 6.3 9.5
3.Zn Ho.Cone, 170.7 8.95 248 45.2 10 n.14 50.9 5.1 73.0 3.5 2.0 7.3
4.Zn Scav. Cone. 141.1 707 7.65 7.78 28.8 043 93.2 13.0 10.4 5.4 5.1 11.1
5.2n Scav. Tall, 15309 [ 76,72 | 0390 [ 027 26.8 0.13 8.3 7.2 39 4.6 16.9 10.7
Head Calc. 19954 J 10000 | 416 530 | 24.31 0.59 59.57 | 100.0 | 100.0 ] 1000 | 100.0 | 1000
Combined Products
Products 1+2 765 40.63 | 8.79 11.2 588 (55216 ] 74.7 12.7 3.5 76.0 70.9
Products 3+4 15.63 4.83 | 2827 | 185 27 70.04 18.1 83.4 11.9 7.2 18.4
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Test No. 14

Purpose: T?e first in a series of tests to examine Pb cleaning, using the rougher conditions
of Test 2.

Procedure: As shown below.

Feed: 2000 g of minus 10 mesh Composite 3.

Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage ‘ pH
NaxCOg3 NaCN A343 MIBC| Grind | Cond. | Froth
Grind 2000 150 - - 40 - - -
Pb rougher - - 5 10 - 1 4 9.7
Pb Scavenger - - 5 10 - 1 3 -
- - 2.5 5 - 1 3 -
Pb 1st Cleaner 50 50 - - - 2 3 9.7
- - 25 5 - 1 3 -
Pb 2nd Cleaner 25 25 - - - 2 3 9.7
Pb 3rd Cleaner 25 10 - 2.5 - 2 3 9.7
Pb 4th Cleaner 25 10 - 2.5 - 2 2 9.6
- - 1.0 - - 2 1 -
i ner P
Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 24.6 um 28.2 28.2 71.8
19.0 145 42.7 57.3
133 16.2 58.9 41.1
9.1 11.6 70.5 29.5
71 5.9 76.4 , 23.6
- 7.1 23.6 100.0 -
Total ' ~100.0 - -

S.G. 5.05



Metallurgical Balance

Test No. 14
Product Weight Assay, % git % Distribution

g % Pb Zn Fe ‘T Au Ag Zn Fe Au
I.Pbt’:leaner.Canb. 974 4,84 48.2 14.21) 7.26 6.07 607, 0 12.9 1.5 38.7
2. Pb4th Cl. Tail 10.8 0.54 38.7 6.84 15.5 1.71 438, .2 N .3 1.2 °
3. Pb 3rd Ci. Tail 29.1 146 30.2 7.57 19.7 3.73 340. 10.9 2.1 1.2 71
4. Ph 2nd Cl. Tail 24.7 1.24 26.3 £.40 19.9 1.87 314 0 1.5 1.0 3.0
5. Pb 1st ] Tall 50.3 253 8.34 6.00 240 2.76 120. .2 2.8 2.6 9.1
§. Pb Scavy. Tail, 778.8 349.34 0.58 463 24.8 0.35 135 2.7 801 93.3 40.8
Head Cale. 100,00 | 4.06 .34 2373 0.77 56.03 1000 | 100.0 [ 100.0
Combined Products
Products 1+ 2 543 47 2% | 13417 3.1 563 (59013 63.2 156 1.8 40.0 57.2
Products 1-3 .90 4364 | 12.22 105 523 [537.12] 74.0 15.6 3.1 47.1 66,1
Products 14 8. 14 410,949 11.33 ] 11.96 472 |[503.10( 821 17.1 4.1 50.1 73.1
Products 1-5 10.5E 33.26 | 10.07 | 14.81 425 [412.33] &7.3 19.9 5.7 59.2 78.5
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T No. 1 s
Purpose: Repeat Test 14, but regrind the Pb Ro + Scav concentrate 5 minutes.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage : pH
Na>COg3 NaCN A343 MIBC| Grind | Cond. | Froth
Grind 2000 150 - - 40 - - -
Pb Rougher - - 5 10 - 1 4 9.7
Pb Scavenger - - 5 10 - 1 3 -
- - 2.5 10 - 1 3 -
Pb Regrind 300 50 - - 5 - - 9.9
Pb 1st Cleaner - - - - - - 4 -
Pb 1st Cl Scav - - 25 5 - 1 3 -
Pb 2nd Cleaner 25 25 - 2.5 - 2 4 9.8
Pb 3rd Cleaner 25 10 - 2.5 - 2 3 9.7
Pb 4th Cleaner 25 10 - 2.5 - 2 2 9.6
Size Analysis : Combined Product
Particle Size % Retained %'Passing
Individual Cumulative Cumulative
+ 24.6 um 15.4 15.4 84.6
19.0 13.9 29.3 70.7
13.3 18.7 48.0 52.0
9.1 14.9 62.9 37.1
7.1 8.0 70.9 29.1
- 7.1 29.1 100.0 -
Total 100.0 - -

S.G. 4.99
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Test No. 16 . :
f .
Purpose: Repeat Test 15, but increase the Pb regrinding time to 10 minutes.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
‘Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
NagCO3 | NaCN A343 MIBC| Grind | Cond. | Froth
Grind 2000 150 - - | 40 - - -
Pb Rougher - - 5 10 - 1 4 9.7
Pb Scavenger - - 5 10 - 1 3 -
- Co- 25 10 - 1 3 -
Pb Regrind 300 50 - - | 10 - - 9.8
Pb 1st Cleaner - - 1.0 2.5 - - 6 -
Pb 1st Cl Scav - - 2.5 5 - 1 3 -
Pb 2nd Cleaner - 25 25 .- 25 - 2 5 9.8
Pb 3rd Cleaner 25 10 - 25 - 2 4 9.7
Pb 4th Cleaner 25 10 - 2.5 - 2 3 9.6
ize Analysis : Combined Produ
Particle Size : % Retained % Passing
Individual Cumulative Cumulative
+ 246um 6.7 6.7 93.3
19.0 10.3 17.0 83.0
13.3 9.7 26.7 73.3
9.1 2.1 28.8 71.2
7.1 6.1 34.9 65.1
- 7.1 65.1 100.0 -
T_otal 100.0 - -

S.G. 5.01
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Test No. 17 "
Purpose: Repeat Test 15, but increase the Pb regrinding time to 20 minutes.
Procedure:  As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage ' pH
NaxCO3 | NaCN| A343 |MIBC| Grind | Cond. | Froth
Grind 2000 150 - - | 40 - - -
Pb Rougher - - 5 10 - 1 4 9.7
Pb Scavenger - - 5 10 - 1 3 -
- - 2.5 10 - 1 3 -
Pb Regrind 300 50 5 -1 20 - - 9.8
Pb 1st Cleaner - - - 2.5 - - 6 -
Pb 1st Cl Scav - - 2.5 5 - 1 4 -
Pb 2nd Cleaner 25 25 - 25 - 2 5 9.8
Pb 3rd Cleaner 25 10 - 2.5 - 2 4 9.7
Pb 4th Cleaner 25 10 - 2.5 - 2 3 9.6
ize Analysis : mbin Produ
Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 246um 5.5 55 94.5
19.0 8.3 13.8 86.2
13.3 17.6 31.4 68.6
9.1 18.0 49.4 50.6
7.1 10.2 59.6 40.4
- 7.1 40.4 100.0 -
Total 100.0 - -

S.G. 5.05
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Test No. 18
Purpose: Repeat Test 17, but condition the reground rougher scav concentrate at high
speed for 20 minutes.
Procedure:  As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
NaCO3 | NaCN A343 | MIBC| Grind | Cond. | Froth
Grind 2000 150 - - | 40 - - -
Pb Rougher - - 5 10 - 1 4 -
Pb Scavenger - - 5 10 - 1 3 -
- -1 25 10 - 1 3
Pb Regrind 300 50 - -1 20 - - -
Hi Speed Cond - - 5 5 - 20 - -
Pb 1st Cleaner - - - - - - 6 9.8
Pb 1st Cl Scav - - 2.5 5 - 1 4 -
Pb 2nd Cleaner 25 25 - 2.5 - 2 5 9.7
Pb 3rd Cleaner 25 10 - 2.5 - 2 4 9.6
Pb 4th Cleaner 25 10 - 2.5 - 2 3 9.6
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Test No. 19 ;
Purpose: Te investigate replacing NapgCOg with lime in the Pb flotation circuit.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 50 minutes at 65% solids in a lab ball mill
Conditions:

Reagents Added, grams per tonne Time, minutes

Ca(OH)2 | NaCN | A343 MIBC | NapCO3 | Grind |Cond. | Froth | pH

Grind 1000 | 150 10 - - 50 - - 10.3
Pb Rougher - - 15 10 1000 - 1 3 -
Pb Scav - - 10 10 - - 1 3 -

- - 10 10 - - 1 3 -




betaliurgical Balance

TestHo. 19
Product Weight Assay %6 % Distribution

g % Pb n Fe Al Ag Pb Zn Fe Au Ag
1.FbRo.Con, 87.1 4 34 41.2 €37 10.10 11.20 605, 44 .9 45 1.8 §2.1 46.3
2. FPbScay. Conc. 56.5 2.8 36.3 9.70 12.6 1.97 417, 257 53 1.5 7.1 20.8
3. Pb Scav. Tail 1862 9204 |2 4.9 25.3 026 20.0 294 30.1 96.7 | . 30.8 52.9
Head Calr, 20056 | 160.00 %.93 514 24248 .73 56 .50 e | 1000 100.0 100.0 100.0
Counbined Products
[Praducts 1+2 | [V 1 3927 | Y07 | | 117 [ 757 [59@2] 706 | 499 | 33 I 69.2 | &7

68
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Test No. 20

Purpose:

Procedure:
Feed:
Grind:

-Conditions:

90

Repeat Test 19, but condition 20 minutes in the Wemco High Speed conditioner
prior to Pb rougher flotation.

~ As shown below.
2000 g of minus 10 mesh Composite 3.

50 minutes at 65% solids in a lab ball mill

Reagents Added, grams per tonne Time, minutes
Ca(OH)2 | NaCN | A343 MIBC |208:242*| Grind |Cond.| Froth | pH

Grind

H.S. Cond

Pb Rougher
_Pb Scav

1000 150 10 - - 50 - - -
- - 20 10 - - 20 - 9.8
- - 5 - 25 - - 4 8.5
- - 10 - - - 1 3 -
- - 10 - - - 1 3 -
- - 10 - - - 1 2 -

*208:242 = 80:20




betadiurgical Badane

TesiMo. 26
Product Weight Assay. %, % Distribution
g % Ph n Fe Au Ag Pb Zn Fe Au Ag
1. FhRo. Conc. 101.9 ] 421 545 9.1k 1060 Fit. T 5.3 2.0 £3.5 545
2. Pb Seav. Cong, 650.8 3.03 34 .3 10.99) 127 Bt 363 255 5.3 1.6 2.2 19.2
3. Pb Scav. Tall 1843.2 1 91.84 1.03 5 04 25.0 0.25 16.3 229 354 96 4 292 28.2
Head Cale. 20059 1 1an.ng 4.14 £ 24 2582 [INE) 5r.2T 100 [ 1000 mo.o | 1o 1000
Combirsed Produits
[Froducts 1+2 | 78I T 3937 [ 749 1 105 [ EEp 52146 ] Te1 ] 116 [ 36 | 0B | 738

Page 1
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Test No. 21
Purpose: To reproduce the resuits of Test 3.
Procedure: As for Test No. 3.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 50 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO;[ NaCN] A343 | MIBC| Ca(OH),| CuSO,| A350 | Grind | Cond.| Froth
Grind 2000 150 - - - - - 50 - - -
Pb Rougher - - 5 10 - - - - 1 4 -
Pb Scavenger - - 5 10 - - - - 1 3 -
- - 2.5 10 - - - - 1 3 -
DF
1012
Zn Conditioning - - - -1 1250 - - - 5 - 11.7
- - - - - | 800 - - 5 - -
Zn Rougher - - - .10 - - 20 - 2 4
Zn Scavenger - - - 10 - - 10 - 1 3 -




Metallurgical Balanc e

TestNo. 21
Product Weight Assay, %, git ‘% Distribution

9 % Pb In Fe Au Ag - Pb Zn Fe Au Ag
1. PbRo.Cone. 126 4 6.32 | 4386 | 661 10.3 5.23 563. 66.0 ?8 2.8 46.9 68.2
2. Pb Scav.Conc. 754 3.77 4.2 14.0 18.8 3.26 283. 21.9 3.9 30 174 20.5
3.Zn Ro.Conc. 170.7 8.9¢ 0.99 45.0 9.86 0.19 215 2.0 722 3.6 2.3 4.5
. Zn Scav.Conc, 91.6 4.58 2.86 7.22 304 161 44.2 3.1 6.2 6.0 10.5 39
5. Zn Scav. Tail. 1535.3 ] 76.79 | 0.380 | 0.28 25.8 0.21 2.00 7.0 3.8 846 | 229 2.9
iHead Calc. 19994 | 10000 | 418 | 532 | 2341 [ 070 522 | 1000 | 1000 | 100.0 [ 100.0 | 100.0
Combined Products
Products 1+2 Tl 71009 3635 | 937 | 13s 449 17458 [ 879 [ 178 | S8 644 | 887
Products 3+4 1312 1 1e4 [ 318 | 170 0.69 33. 5.2 785 | 95 12.8 8.4

Page 1
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Test No. 22
Purpose: To-investigate the effect of a rod mill regrind on Pb cleaning efficiency.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 50 minutes at 65% solids in a lab bail mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NasCO4 NaCN | A343 MIBC | NasSiO3| Grind |{Cond. | Froth | pH
Grind 2000 | 150 - - - 50 - - -
Pb Rougher - - 5 10 - - 1 4 -
Pb Scav - .- 5 10 - - 1 3 -
- - 5 10 - - 1 3 -
" Pb Regrind 50 10 10 - - 10 - - 9.3
Pb 1st Cl - - - 10 - - 1 5 -
- - 10 - 150 - 1 5 -
Pb 1st Cl Scay - - - 7.5 - - 1 5 -
Pb 2nd Cl - 10 5 - 150 - 1 5 9.9
- - - 7.5 - - 1 5 -
Pb 3rd CI - 10 5 2.5 150 - 1 5 10.1
- - - 2.5 - - 1 5 -
Pb 4th CI - 10 5 2.5 150 - 1 4 |103
- - - 2.5 - - 1 4 -
Stage Rougher 1st Cleaner ond Cleaner  3rd & 4th Cleaners
Flotation Cell 1000g D-1 500 g D-1 500 g D-1 250 g D-1
Speed rpm 1900 1500 1500 1200




- Metallurgical Balance

Test Ne. 22
‘Product Weight Assay %, git % Distribution

g % Cu Pb Zn Fe Au Ag Pb Zn Fe Ay
1. PbCleaner.Conc. | 525 | 264 | 105 677 ] 395 3.60 2.1 952. | 49.1 1.9 04 51.2
2 Pb4th Cl. Tail 4.2 0.21 302 656 | 119 | 194 388. | 23 3 9.1 7
(3. Pb 3rdCl.Tall 10.1 | 051 481 | 6.88 103 1.74 | 490 6.7 6 0.2 1.4
4_Pb 2nd I, Tail 16.1 | 081 307 | 101 15.9 2.76 | 364 6.8 15 05 [ .36
5 Pb 1stCl. Scav.Cong 5.5 0.28 223 | 14.2 210 | 667 | 325 17 1 0.2 3.0
6.Pb 1stCl Scav.Tall. | 46.3 | 2.33 783 106 238 1.18 129. 5.0 4.6 23 14
7 Pbocav. Tal.  [1851.1] 93.22 i1 | 522 25 1 0.24 200 | 284 | 903 | 963 | 358
HeadCale. 1985.8| 100.00 3651 539 | 24.3 062 37.2 | 100.0 | 100.0 | 100.0 | 100.0
Coembined Products
[Products 1+2 2.86 656 | 414 [ 421 [ 113 [ 910 | 514 2.2 5 518 [ 599
Products 1-3 336 629 | 456 | 513 959 | 847 | s8.1 28 7 533 | 766
Products 14 417 567 | 563 | 7.23 8.51 753 | 649 44 1.2 568 | 845
Products 1-5 445 5451 B.17 8.08 839 | 726. | ©6.6 5.1 15 598 | 869
‘Products 16 678 385 | 7.69 154 | 591 521. | 716 97 3.7 64.2 | 95.0
Products 6+7 ] 9555 1.27 | 535 25.1 0.28 | 510 | 334 | 949 | 985 | 40.2 131

Page 1

66



96

T No. 2
Purpose: Repeat the conditions of Test 22, but use a 70 minute rod mill primary grind.
Procedure:  As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 70 minutes at 65% solids in a lab rod mill
Conditions:
Reagents Added, grams pertonne Time, minutes
NazCOg NaCN | A343 MIBC | NasSiO3{ Grind |Cond. | Froth | pH
Grind 2000 | 150 - - - 70 - - 9.7
Pb Rougher - - 5 15 - - 1 4 -
Pb Scav - - 5 15 - - 1 3 -
- - 5 15 - - 1 3 -
Pb Regrind 50 10 10 - - 10 - - 9.4
Pb 1st Cl. - - - 10 150 - 1 10 -
- ‘- 5 5 - - 1 4 -
Pb 1st Cl Scay - - 2.5 - - - 1 2 -
Pb 2nd Cl. - 10 5 25 150 - 1 5 9.9
- - 2 5 - - 1 5 -
- - 2 5 - - 1 3 -
Pb 3rd Cl. - 10 5 2.5 150 - 1 5 10.1
- - 25 5 - - 1 5 -
Pb 4th Cl. - 10 5 25 150 - 1 5 10.3
- - 5 5 - - 1 5 -
- Stage Rougher
Flotation Cell 1000g D-1
Speed rpm 1900




Metalurgical Balance

¥estNo. 23
Product Weight Assay, % git Q___ % Distribution .
g % Cu Pb Zn Fe Au Ag Pb Zn Fe Au Ag
1 Pbleaner. Conc. | 104.6 | 522 | 117 | 585 | 7.29 6.39 925 737. 1 785 | 15 1.3 70.0 | 674
2 Pb4thCl. Tail 11.2 | 0.56 - 1305 111 16.1 .11 361, 4.4 1.2 04 0.9 35
3. Pb 3rd I, Tail 7.8 039 - 21871 135 196 1.00 | 244 22 0 03 0.6 1.7
4_Pb 2nd C\. Tall 218 | 109 | - 1.7 ] 144 4.2 0.87 162. 33 31 i1 14 3.
5 Pb istCl. Scav.Cond_ 2.6 0.13 - 883 325 179 039 116. 3 08 | 01 0.2 0.3
B.Pb IstCl Scav. Tall. | #4.6 | 372 - 1306 | 9.68 299 [ 047 | 529 | 239 71 | 45 25 35
7.Pb Scav. Tail. 17806 8689 | - | 037 | 451 258 0.19 13.2 8.4 7927179235 | 245 | 2058
Head Calc 200321 16000 [ - 389 | 506 | 2483 | 0.69 571 | 100.0 | 100.0 | 100.0 | 100.0 | 1000
Combined Praducits
Products 1+2 578 - 1558 7.66 7.33 8.46 701 ] 829 8.7 1.7 709 [ 710
Products 1-.3 ~ | 6.17 - 15371 803 8.10 799 [ 672 | 851 | 98 20 1S5 | 7286
Products 14 7.26 - 1474 ©5.98 105 6.92 | 595. | 883 129 3.1 728 | 157
Products 1-5 ] Thw - 1467 | 940 106 6.82 | 567 | 866 13.7 3.2 73.0 | 76.0
Products 1-6 1AL |- (321 ] 949 171 | 469 | 408 | 916 | 208 | 7.7 3565 | 794
Products 647 ] s2s1 - 048] 4.72 26.0 | 020 148 | 114 | 363 | 968 | 270 | 24.0

L6
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I No. 2
Purpose: Repeat Test 23, but reduce the primary grind to 60 minutes and use SOz in the
Pb cleaning.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 60 minutes at 65% solids in a lab rod mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na;CO;| N2CN| A343 | MIBC| NagSiOz | SO, Grind | Cond| Froth
Grind 2000 150 - - - - 60 - - 9.7
Pb Rougher - - 10 15 - - - 1 4
Pb Scavenger - - 5 15 - - 1 3 -
- - 5 15 - - - 1 3 -
Pb Regrind (RM) 50 10 10 - - - 0 - -1 95
Pb 1st Cleaner - - - 5 150 500 - 1 5 7.0
- - 10 10 - - - 1 5 -
Pb 1st Cl Scav - - 5 5 - - - 1 5 -
Pb 2nd Cleaner - 10 5 10 150 375 - 1 5 9.5-7.0
- - 5 20 - - - 1 5 R
- - 5 - - - - 1 5 .
Pb 3rd Cleaner - 10 10 10 150 250 - 1 5 9.7-7.4
- - 5 5 - - - 1 5 -
Pb 4th Cleaner - 10 10 - 150 - - 1 4 9.7-7.5
- - 5 - - - 1 4 -
Size Analysis ;: Pb Scavenger Tailing
Particle Size % Retained % Passing
individual Cumulative Cumulative
+ 270 mesh 2.1 2.1 97.9
27.0 um 36.8 38.9 61.1
20.9 15.4 54.3 45.7
14.6 13.8 68.1 31.9
10.0 9.2 77.3 22.7
7.8 4.8 82.1 17.9
- 7.8 17.9 100.0 -
Total 100.0 - -

S.G. 4.22




Metallurgical Balance

Test No_ 24
Product Weight Assay, %, git % Distribution
a % Cu Pb ZIn Fe Au Ag Pb Zn Fe Au Ag
1.Pb Cleaner. Conc. 69.1 345 | 164 | 636 | 6.03 4 44 126 855, 57.6 41 06 60.7 52.8
2 Pb4thCl.Tail 0.5 0.02 - 325 7.96 139 145 820. 0.2 0.0 0.0 S 4
3.Pb 3rd Cl. Tail 22 011 - 3211 10.2 13.7 1.72 386. 0.9 02 | o0t 3 K
4 Pb 2ndCl_Tail 18.0 0.90 - 3271 102 13.2 145 356. 17 18 0.5 1.8 57
5 Pb 1stCl. Scav.Cond  10. 052 - 250 | 137 18.9 0.96 284. 34 14 04 7 2.7
6. Pb I1stCl. Scav. Taill. | 113.7 | 5.68 - 134 | 12.0 250 093 182 200 135 57 74 185
7. Pb Scav. Tail. 1786.1| 89.30 - 043 | 445 257 0.23 12.0 101 7838 927 | 286 19.2
Head Calc. 2000.1| 100.00 - 381 | 5.04 24.8 032 569 | 1000 | 100.0 [ 100.0 | 100.0 [ 100.0
Combined Products
Products 142 348 - 634 | 6.04 451 1256 855 | 579 | 4.2 L3 61.2 53.2
Products 1-3 359 | - 624 | 6.17 474 1273 840 53.8 44 3 61.5 539
Products 1-4 ) 449 | - 565 | 6.95 648 101 743. 66.5 B.2 1.2 63.3 59.7
Products 1-5 sol | - 532 | 7.68 7.78 915 595. £9.9 i6 | 16 64.0 623
Products 1-8 il - 32 998 163 478 423 89 9 212 1 73 714 80.8
Products 6+ 7 9493 | - [ 121 ] 490 257 027 22.2 30.1 924 984 | 36.0 3717
(Ve
O

Page 1
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I No. 2

Purpose: To repeat the conditions of Test 23, but with increased NaCN and A343 to the
regrind.

Procedure: As shown below.

Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 70 minutes at 65% solids in a lab rod mill
Conditions:

Reagents Added, grams per tonne Time, minutes

NazCO4 NaCN | A343 MIBC | NaxSiO3| Grind | Cond. | Froth | pH

Grind 2000 | 150 - - - 70 - - -
Pb Rougher - - 5 15 - - 1 4 9.6
Pb Scav - - 5 10 - - 1 3 -

- - 5 10 - - 1 3 -

- Pb Regrind 50 20 20 - - 10 - - -
Pb 1st Cl. - - - 10 150 - 1 10 10.0
Pb 1st Cl Scay - - 5 5 - - 1 4 -
Pb 2nd Cl. - 10 5 2.5 150 - 1 5 10.0

- - 2 5 - - 1 5 -
Pb 3rd ClI. - 10 2.5 2.5 100 - 1 5 9.9

- - 2.5 5 - - 1 4 -
Pb 4th Cl. - 10 5 2.5 100 - 1 4 9.8

- - 2 5 - - 1 4 -
Metallurgical Results

Product Weight Assays % % Distribution
% ' Pb Zn Pb Zn
1. Pb Cleaner Conc 7.14 50.0 9.38 88.8 13.3
2. Pb 4th Cleaner Tail 0.37 14.6 12.4 1.4 0.9
3. Pb 3rd Cleaner Tail 0.63 8.38 13.1 1.3 1.6
4. Pb 2nd Cleaner Tail 1.04 3.98 10.2 1.0 2.1
5. Pb 1st Cl Scav Conc 1.23 2.30 19.6 0.7 4.8
6. Pb 1st Cl Scav Tail 5.16 0.88 6.40 1.1 6.6
7. Pb Scavenger Tail ' 84.43 0.27 4.22 5.7 70.7
Head(Calc.) 100.00 4.02 5.04 100.0 | 100.0
iculate rade nd Recoverie

Products 1 + 2 7.51 48.3 9.53 90.2 14.2
Products 1 to 3 8.14 45.2 9.80 91.5 15.8
Products 1 to 4 9.18 40.5 9.85 92.5 17.9
Products 110 5 10.41 36.0 11.0 93.2 22.7
Products 1t0 6 15.57 24.4 9.48 94.3 29.3
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T No. 2
Purpose: To repeat the conditions of Test 25, but investigate the effect of aerating the
1st cleaner feed.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 70 minutes at 65% solids in a fab rod mill
‘Conditions:
Reagents Added, grams per tonne Time, minutes
NaxCO4 NaCN | A343 MIBC | NaxSiOz| Grind |Cond. | Froth | pH
Grind 2000 | 150 - - - 70 - - -
Pb Rougher - - 5 15 - - 1 4 9.9
Pb Scavenges - - 5 10 - - 1 3 -
- - 5 10 - - 1 3 -
Pb Regrind 50 | 20 20 - - 10 - - -
Aeration* - - - - - - 20 - -
Pb 1st Cl. - - - 10 150 - 1 5 9.8
- - 2.5 2.5 - - 1 5 -
Pb 1st Cl Scay - - 5 2.5 - - 1 1 -
Pb 2nd CI. - 10 - 25 150 - 1 5 9.8
- - 25 5 - - 1 5 -
Pb 3rd Cl. - 10 - 2.5 100 - 1 5 9.8
- - 25 5 - - 1 4 -
Pb 4th Cl. - 10 - 2.5 100 - 1 4 9.9
- - 2 5 - - 1 4 -

*intensive aeration with air sparge.
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Test No. 26 - Continued

Metallurgical Results

Product Weight Assays % % Distribution

: % Pb Zn Pb Zn
1. Pb Cleaner Conc 6.32 50.7 10.8 82.1 13.4
2. Pb 4th Cleaner Tail 0.75 21.4 19.4 41 2.9
3. Pb 3rd Cleaner Tail 1.33 14.4 18.7 4.9 4.9
4. Pb 2nd Cleaner Tail 1.15 6.02 11.6 1.8 26
5. Pb 1st Cl Scav Conc 0.28 2.75 23.5 - 0.2 1.3
6. Pb 1st Cl Scav Tail 5.46 1.21 6.94 1.7 7.5
7. Pb Scavenger Tail 84.71 0.24 4.04 5.2 67.4
Head(Calc.) 100.0(_) o 3.90 5.08 100.0 100.0
veri

Products 1 + 2 7.07 47 .6 11.7 86.2 16.3
Products 1 to 3 8.40 42.3 12.8 91.1 21.2
Products 1 to 4 9.55 38.0 12.7 92.9 23.8
Products 1to 5 9.83 37.0 13.0 93.1 25.1
Products 1to 6 15.29 24.2 10.8 94.8 32.6
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Test No. 27
Purpose: To repeat the conditions of Test 25, but investigate the effect of NaHS additions
to the lead rougher and cleaners.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 70 minutes at 65% solids in a lab rod mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO,| NaCN| NaHS | A3243] MIBC | Na,SiO; | Grind | Cond.| Froth

Grind 2000 | 150 | 500 . . - 70 - - -
Pb Rougher - - - 5 15 - - 1 4 10.2
Pb Scavenger - - - 5 10 - - 1 3 -

- - - 5 10 - - 1 3 -
Pb Regrind 50 20 250 20 - - 10 - - -
Pb 1st Cieaner - - - 2.5 10 150 - 1 10 10.4
Pb 1st Cl Scav - - - 25 5 - - 1 4 -
Pb 2nd Cleaner - 20 - - 2.5 150 - 1 5 10.4

- - - 25 5 - - 1 5 -
Pb 3rd Cleaner - 15 - - - 100 - 1 5 10.3

- - - 2 5 . - 1 4 .
Pb 4th Cleaner - 10 - - - 100 - 1 4

- - - - - - 1 4 -
Metallurgical Results

Product Weight Assays % % Distribution
% Pb Zn Pb Zn
1. Pb Cleaner Conc 5.72 50.4 6.10 72.3 6.7
2. Pb 4th Cleaner Tail 0.66 22.4 9.21 3.7 1.2
3. Pb 3rd Cleaner Tail 2.09 14.7 10.1 7.7 4.0
4. Pb 2nd Cleaner Tail 3.53 5.05 9.86 4.5 6.7
5. Pb 1st Cl Scav Conc 0.95 3.55 9.86 0.9 1.8
6. Pb 1st Cl Scav Tail 6.94 0.84 6.29 1.6 8.3
7. Pb Scavenger Tail 80.11 0.47 4.65 9.4 71.3
Head(Calc.) 100.00 3.98 5.22 100.0 100.0
R veri

Products 1 + 2 6.38 47.5 6.42 76.0 7.9
Products 10 3 8.47 39.4 7.33 83.7 11.9
Products 110 4 12.00 29.3 8.07 88.2 18.6
Products 1t0 5 12.95 27.4 8.21 89.1 20.4
Products 1t0 6 19.89 18.1 7.54 90.6 28.7
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I No. 2
Purpose: To repeat the conditions of Test 26, but replace A343 with a 1 to 1 mixture of
3418A/A317.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 70 minutes at 65% solids in a lab rod mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Na>CO3 | NaCN MIBC | NagSiO3| Grind {Cond. | Froth | pH
3418A
Grind 2000 | 150 - - - 70 - - -
Pb Rougher - - 5 15 - - 1 4 9.9
Pb Scav - - 5 10 - - 1] 3 -
- - 5 10 - - 1 3 -
Pb Regrind 50 20 20 - - 10 - - -
Aeration - - - - - - 20 - -
Pb 1st Cl. - - - 10 150 - 1 5 9.5
- - 25 25 - - 1 5 -
Pb 1st Cl Scav - - 2.5 2.5 - - 1 2 -
Pb 2nd Cl. - 10 - 2.5 150 - 1 5 9.7
- - 25 5 - - 1 5 | -
Pb3rd CL. - 10 - 25 100 - 1 4 9.8
- - - 5 - - 1 4 -
Pb 4th CI. - 10 - 25 100 - 1 3 9.8
- - 5 - - 1 3 -
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Test No. 28 - Continued

Metallurgical Results

Product Weight Assays % % Distribution

‘ % Pb Zn Pb Zn

1. Pb Cleaner Conc 6.67 51.8 8.97 87.4 11.5
2. Pb 4th Cleaner Talil 0.60 17.8 14.1 2.7 1.6
3. Pb 3rd Cleaner Tail 1.37 8.36 13.4 2.9 3.5
4. Pb 2nd Cleaner Tail 1.46 3.02 13.5 1.1 3.8
5. Pb 1st Cl Scav Conc 1.12 1.48 15.5 0.4 3.3
8. Pb 1st Cl Scav Tail 8.14 0.70 8.77 1.4 13.8
7. Pb Scavenger Tail 80.64 0.20 4.02 4.1 62.5
Head(Calc.) 100.00 3.96 5.19 100.0 100.0
Calculated Grades and Recoveries
Products 1 + 2 7.27 49.0 9.39 90.1 13.1
Products 1 to 3 8.46 42.6 10.0 93.0 16.6
Products 1 to 4 10.10 36.8 10.5 94.1 20.4
Products 1 to 5 11.22 33.3 11.0 94.5 23.7
Products 110 6 19.36 19.6 10.1 95.9 37.5
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T No. 2
Purpose: To repeat the conditions of Test 28, but increase aeration time: to 30 minutes.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 70 minutes at 65% solids in a lab rod mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NapoCO3 | NaCN MIBC | NaxSiO3| Grind {Cond. | Froth | pH
3418A
Grind 2000 | 150 - - - 70 - - -
Pb Rougher - - 5 12.5 - - 1 4 9.9
Pb Scav - - 5 7.5 - - 1 3 -
- - 5 5 - - 1 3 -
Pb Regrind 50 20 20 - - 10 - - -
Aeration - - - - - - 30 - -
Pb1stCl. - - - 5 150 - 1 5 9.6
- - 25 5 - - 1 5 -
Pb 1st Cl Scay - - 2.5 - - - 1 2 -
Pb 2nd Cl. - 10 - - 150 - 1 5 9.8
- - - - - - 1 5 -
Pb 3rd Cl. - 10 - - 100 - 1 4 9.8
- - - - - - 1 4 -
Pb 4th CI. - 10 - - 100 - 1 3 9.7
- - - - - - 1 3 -




Test No. 29 - Continued
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Metallurgical Resuits
Product Weight Assays % % Distribution
% Pb Zn Pb Zn
1. Pb Cieaner Conc 6.54 50.9 12.7 83.1 16.3
2. Pb 4th Cleaner Tail 0.57 17.2 28.3 2.5 3.2
3. Pb 3rd Cleaner Talil 1.33 12.2 23.2 4.0 6.0
4. Pb 2nd Cleaner Tail 1.75 4.24 14.3 1.9 4.9
5. Pb 1st Cl Scav Conc 0.81 2.53 19.3 0.5 3.1
6. Pb 1st Cl Scav Tail 6.67 1.10 3.91 1.8 5.1
7. Pb Scavenger Tail 82.33 0.30 3.81 6.2 61.4
Head(Calc.) 100.00 4.00 5.10 100.0 100.0
- Calculated Grades and Recoveries
Products 1 + 2 7.11 48.2 14.0 85.6 19.5
Products 110 3 8.44 42.5 15.4 89.6 25.5
Products 1 to 4 10.19 36.0 15.2 91.5 30.4
Products 1to 5 11.00 335 15.5 g2.0 33.5
Products 1to 6 17.67 21.3 11.1 93.8 38.6
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Test No. 30

Purpose: To repeat the conditions of Test 25, but reduce collector to the Pb scavenger
and increase Pb regrind time.

Procedure:  As shown below.

Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 70 minutes at 65% solids in a lab rod mill.
Conditions:
Reagents Added, grams per tonne Time, minutes
NasCO3 | NaCN | A343 MIBC | NasSiO3| Grind |Cond. | Froth | pH
Grind 2000 | 150 - - - 70 - - -
Pb Rougher - - 5 15 - - 1 4 9.5
Pb Scav - - 5 5 - - 1 3 -
: - - 5 5 - - 1 3 -
Pb Regrind 50 20 20 - - 20 - - -
Pb 1st Cl. - - - 10 150 - 1 10 9.9
Pb 1st Cl ScaV - - 5 5 - - 1 4 oo
Pb 2nd Cl. - 10 2.5 2.5 150 - 1 5 10.0
' - - 2.5 5 - - 1 5 -
Pb 3rd Cl. 100 20 - 2.5 150 - 1 4 10.4
- - 2.5 2.5 - - 1 4 -
Pb 4th Cl. - 10 - 2.5 150 - 1 3 10.1
- - - 2.5 - - 1 3 -

Pyrite floating from 2nd cleaner on.
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Test No. 30 - Continued

Metallurgical Resuits
Product Weight Assays % % Distribution
: % Pb Zn Pb Zn
1. Pb Cleaner Conc - 2.73 61.4 8.01 43.7 4.4
2. Pb 4th Cleaner Tail 1.78 493 13.4 22.9 4.7
3. Pb 3rd Cleaner Tail 1.85 35.7 18.7 17.2 6.9
4. Pb 2nd Cleaner Tail 0.79 19.7 14.6 4.1 2.3
5. Pb 1st Cl Scav Conc 1.46 6.65 23.3 - 2.5 6.8
6. Pb 1st Cl Scav Tail 5.49 2.01 7.75 2.9 8.5
7. Pb Scavenger Tail 85.90 0.30 3.89 6.7 66.4
Head(Calc.) 100.00 3.84 5.03 100.0 100.0

Calculated Grades and Recoveries

Products 1 + 2 4.51 56.6 10.1 66.6 9.1
Products 1 to 3 6.36 50.5 12.6 83.8 16.0
Products 1 to 4 . 7.15 47 1 12.8 87.9 18.3
Products 1to 5 8.61 ) 40.3 14.6 90.4 25.1
Products 1t0 6 14.10 25.4 11.9 93.3 33.6




Test No. 31

Purpose:

Procedure:
Feed:
Grind:

- Conditions:
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To repeat the conditions of Test 30, but omit Na2CO3 and increase NaCN to the
regrind and cleaners.

As shown below.
2000 g of minus 10 mesh Composite 3.

70 minutes at 65% solids in a lab rod mill.

Grind
Pb Rougher
Pb Scav

- Pb Regrind
Pb 1st Cl.

Pb 1st Cl Scayv
Pb 2nd Cl.

Pb 3rd CL.

Pb 4th Cl. -

Reagents Added, grams per tonne Time, minutes
NaoCOg3 | NaCN | A343 MIBC | NanSiO3| Grind |Cond. | Froth | pH
2000 | 150 - - - 70 - - -
- - 5 15 - - 1 4 9.6
- - 5 5 - - 1 3 -
- - - 5 - - 1 3 -
- 50 20 - - 20 - - -
- - - 5 50 - 1 10 9.5
- - 25 - - - 1 3 -
- 50 - - 50 - 1 5 9.6
- - - 10 - - 1 5 -
- 25 - - 50 - 1 4 9.6
- - - 5 - - 1 4 -
- 25 - - 50 - 1 3 9.5
- - - 5 - - 1 3 -




Test No. 31 - Continued
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Metaliurgical Results
Product Weight Assays % % Distribution
% Pb Zn Pb Zn
1. Pb Cleaner Conc 3.37 68.5 4.09 60.1 2.7
2. Pb 4th Cleaner Talil 0.65 55.1 6.24 9.3 0.8
3. Pb 3rd Cleaner Talil 0.82 43.6 9.55 9.3 1.5
4. Pb 2nd Cleaner Tail 1.46 25.8 13.3 9.8 3.8
5. Pb 1st Cl Scav Conc 0.26 6.68 19.0 0.5 1.0
6. Pb 1st Cl Scav Tail 7.39 1.64 10.9 3.2 15.8
7. Pb Scavenger Tail 86.05 0.35 4.40 7.8 74.4
Head(Calc.) 100.00 3.84 5.09 100.0 100.0
veri
Products 1 + 2 4.02 66.3 4.44 69.4 3.5
Products 1t0 3 . 4.84 62.5 5.30 78.7 5.0
Products 1 to 4 6.30 54.0 7.16 88.5 8.8
Products 1to 5 6.56 52.1 7.63 89.0 9.8
Products 1 to 6 13.95 25.4 9.36 g2.2 - 25.6




Test No. 32

Purpose:

Procedure:
Feed:
Grind:

Conditions:
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To repeat the conditions of Test 31, but replace collector A343 with a 1:1

mixture of A317 : 3418A.
As shown below.
2000 g of minus 10 mesh Composite 3.

70 minutes at 65% solids in a lab rod miill

Reagents Added, grams per tonne

Time, minutes

NasCO3 | NaCN { A317 MIBC | Na2SiO3| Grind |Cond. | Froth | pH
3418A
Grind 2000 | 150 - - - 70 - - -
Pb Rougher - - 5 15 - - 1 4 9.5
“Pb Scav - - 5 10 - - 1 3 -
- - - 10 - - 1 3 -
Pb Regrind - 50 20 - - 20 - - -
Pb 1st Cl - 20 - 5 100 - 1} 10 9.4
Pb 1st Cl Scay - - 25 2.5 - - 1 3 -
Pb 2nd CI - 50 - - 50 - 1 5 9.6
- - 4 10 .- - 1 5 -
Pb 3rd Cl - 25 - - 50 - 1 4 9.5
- - - 10 - - 1 4 -
Pb 4th Ci - 25 - - 50 - 1 3 9.5
- - - 5 - - 1 3 -
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Test No. 32 - Continuéd

Metallurgical Resuits

Product Weight Assays % % Distribution

% Pb Zn Pb Zn

1. Pb Cleaner Conc 4.14 72.4 4.42 75.0 3.7
2. Pb 4th Cleaner Tail 0.67 48 .1 8.08 8.1 1.1
3. Pb 3rd Cleaner Tail 0.77 30.0 10.6 5.8 1.6
4. Pb 2nd Cleaner Talil 0.86 8.98 14.0 1.9 2.4
5. Pb 1st Cl Scav Conc 0.58 5.46 15.0 0.8 1.7
6. Pb 1st Cl Scav Tail 6.38 1.21 12.2 1.9 15.6
7. Pb Scavenger Tail 86.60 0.30 4.27 6.5 73.9
Head(Calc.) 100.00 4.00 5.00 100.0 100.0
Calculated Grades and Recoveries
Products 1 + 2 4.81 69.0 493 83.1 4.8
Products 1t0 3 5.58 63.6 5.71 88.9 6.4
Products 1 t0 4 6.44 56.3 6.82 90.8 8.8
Products 1t0 5 . 7.02 52.1 7.49 91.6 10.5
Products 1 t0 6 13.40 27.9 9.74 93.5 26.1
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Test No. 33
Purpose: Te repeat the conditions of Test 32, but with a different collector in the Pb
cleaners.

Procedure: As shown below.

Feed: 2000 g of minus 10 mesh Composite 3.

Grind: 70 minutes at 65% solids in a lab rod mill

Conditions:

Stage Reagents Added, grams pér tonne Time, minutes pH

Na,CO,| NaCN| A31Z | CD3'| MIBC | NasSiO; Grind | Cond| Froth
3418A

Grind 2000 150 - - - - 70 - - -

Pb Rougher - - 5 - 15 - - 1 4 -
- - 5 - 10 - - 1 3 -
- - - - 10 - - 1 3 -

Pb Regrind - - 50 - 20 - - 20 - - -

Pb 1st Cleaner - 20 - 10 - 100 - 1 10 -

Pb 1st Cl Scav - - - 2.5 - - - 1 3 -

Pb 2nd Cleaner - 50 - 5 - 50 - 1 5 -
- - - 4 - - - 1 5 -

Pb 3rd Cleaner - 25 - - - 50 - 1 4 -
- - 5 - - - 1 4 -

Pb 4th Cleaner - 25 - - - 50 - 1 3 -
- - - 25 - - - 1 3 -

"M2030 (1 g), CA831 (1 g), Thiourea (1 g), H202 (1 g), Pet 745 (0.3 g)




Test No. 33 - Continued
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Metallurgical Results
Product Weight Assays % % Distribution

% Pb Zn Au Ag Pb Zn Au Ag
1. Pb Cleaner Conc 5.20 63.9 5.99 7.98 783.0 82.4 6.1 67.0 76.1
2. Pb 4th Cleaner Tail 0.60 325 10.3 3.42 396.0 4.8 1.2 3.3 4.4
3. Pb 3rd Cleaner Tail 0.63 17.0 10.9 1.85 225.0 2.7 1.3 1.9 2.6
4. Pb 2nd Cleaner Tail 1.01 5.65 | 109 | 0.60 86.2 1.4 2.2 1.0 1.6
5. Pb 1st Cl Scav Conc 0.56 5.62 13.1 0.91 91.7 0.8 14 0.8 1.0
6. Pb 1st Cl Scav Tail 7.57 1.43 11.0 0.23 26.0 2.7 16.2 2.8 3.7
7. Pb Scavenger Tail 8443 | 0.25 4.35 0.17 6.7 5.2 71.6 23.2 10.6
Head (Calc) 100.00| 4.03 5.13 0.62 53.5 100.0 100.0 | 100.0 100.0
Calculated Grades and Recoveries
Products 1 + 2 5.80 60.7 6.44 7.51 743.0 87.2 7.3 70.3 - 80.5
Products 1 to 3 6.43 56.4 6.87 6.95 692.0 89.9 8.6 72.2 83.1
Products 1to 4 7.44 49.5 7.42 6.09 610.0 91.3 10.8 73.2 84.7
Products 110§ 8.00 46.4 7.82 5.73 574.0 92.1 12.2 74.0 85.7
Products 1 to 6 15.57 | 24.5 9.37 3.06 307.0 94.8 28.4 76.8 89.4




I No. 34

Purpose:

Procedure:
Feed:
Grind:

Conditions:
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To repeat the conditions of Test 33, but use coliector CD3 in both rougher

and cleaners.

As shown below.

2000 g of minus 10 mesh Composite 3.

70 minutes at 65% solids in a lab rod mill

Reagents Added, grams per tonne

Time, minutes

NapoCOg | NaCN | CD3 MIBC | NasSiO3| Grind |Cond. | Froth | pH

Grind 2000 | 150 - - - 70 - - -
Pb Rougher - - 5 5 - - 1 4 -
_ - - 5 - - - 1 3 -

- - - - - - 1 3 -

Pb Regrind - 50 20 - - 20 - - -
Pb 1st Cl. - - 10 25 100 - 1 10 -
Pb 1st Cl Scav - 20 2.5 - - - 1 3 -
Pb 2nd CI. - 50 - - 50 - 1 5 -
- - 7.5 - - - 1 5 -

Pb 3rd Cl. - 25 - - 50 - 1 4 -
- - 5 - - - 1 4 -

Pb 4th Cl. - 25 - - 50 - 1 3 -
- - 2.5 - - - 1 3 -




Test No. 34 - Continued

Metallurgical Results
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Product Waight Assays % % Distribution
% Pb Zn Au Ag Pb Zn Au Ag
1. Pb Cleaner Conc 4.65 64.4 5.52 8.18 817.0 73.0 5.1 62.4 66.6
2. Pb 4th Cleaner Tail 0.65 343 9.67 4.08 423.0 5.4 1.2 4.3 4.8
- 3. Pb 3rd Cleaner Tail 0.81 23.6 11.2 | 255 287.0 4.7 1.8 3.4 4.1
4. Pb 2nd Cleaner Tail 1.31 119 | 114 | 1.05 142.0 3.8 2.9 2.3 3.3
5. Pb 1st Cl Scav Conc 1.08 9.09 12.3 1.03 116.0 24 2.6 1.8 2.2
6. Pb 1st Cl Scav Tail 6.41 2.64 11.1 0.33 43.0 4.1 14.1 3.5 4.8
7. Pb Scavenger Tail 85.09 | 0.32 | 4.30 0.16 9.5 6.6 723 22.3 14.2
Head (Calc) 100.00} 4.10 5.06 0.61 57.0 100.0 100.0 } 100.0 100.0
Calculated Grades and Recoveries
Products 1 + 2 5.30 | 60.7 | 6.03 | 7.68 769.0 78.4 6.3 66.7 71.4
Products 1 to 3 6.1 558 | 6.72 | 7.00 705.0 83.1 8.1 70.1 75.5
Products 1 to 4 7.42 48.0 7.54 5.95 605.0 86.9 11.0 72.4 78.8
Products 1to 5§ 8.50 43.1 8.15 5.32 543.0 89.3 13.6 74.2 81.0
Products 110 6 1491 | 257 | 9.42 | 3.18 328.0 93.4 277 | 777 85.8
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Test No. 35
Purpose: To repeat Test 32, and add a zinc circuit. i
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 70 minutes at 65% solids in a lab rod mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NaoCOg3 | NaCN | A317 MIBC | NaSiO3| Grind |Cond. | Froth | pH
3418A ‘
Grind 2000 | 150 - - - 70 - - -
Pb Rougher - - 5 15 - - 1 4 -
- - 5 10 - - 1 3 -
- - - 10 - - 1 3 -
Pb Regrind - 50 20 - - 20 - - -
Pb 1st Cl - 20 - 5 100 - 1 10 -
Pb 1st Cl Scav - - 2.5 25 - - 1 3 -
Pb 2nd CI. - 50 - - 50 - 1 5 -
- - 4 10 - - 1 5 -
Pb 3rd Cl. - 25 - - 50 - 1 4 -
. - - 2 10 - - 1 4 -
Pb 4th Cl. - 25 - - 50 - 1 3 -
- - - 5 - - 1 3 -
Feed: Pb Rougher + Pb 1st Cleaner Scav Tailings.
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage v pH
Ca(OH)2 | CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 1 1250 - - - - 5 - 12.0
Condition 2 .- 800 - - - 5 - 11.4
Zn Rougher - - 20 10 - 2 4 -
Zn Scavenger - - 10 10 - 1 3 -
Zn Regrind (PM) 250 - 10 - 10 - - -
Zn st Cleaner - - - - - - 4 11.5
Zn 1st Cl Scav - - 5 5 - 1 4 -
Zn 2nd Cleaner 250 - - - - 1 4 12.0
Zn 3rd Cleaner 250 - - - - 1 3 12.2
Zn 4th Cleaner 250 - - - - 1 3 12.2




‘Metallurgical Balance

Test Ne. 33
Product Weight | Assays % % Distribution

g % Pb Zn Pb Zn
1. Pb Clesner.Conc. 91 4.55 63.3 6.38 70.9 54
2. Pb4thCl. Tail 17.3 0.86 41.7 1.52 8.9 1.2
3.Pb 3rd Cl. Tail 13.2 | 0.66 24.5 8.86 4.0 1.1
4. Pb 2nd C1. Tall 30.5 1.52 12.3 10.6 4.6 3.0
5.Pb 1st{l. Scav.Conc. | 16.3 0.81 5.04 11.2 1.2 1.7
6.2Zn CleanerConc. 14851 742 0.87 57.8 1.6 79.6
7.Zn4thCl. Tail 44 0.22 2.71 19.5 0.1 0.8
8.2n 3rd Cl. Tail 54 0.32 243 10.9 0.2 0.6
§.7n 2nd Cl. Tadl 14.3 0.1 1.89 4.32 0.3 0.6
10.2n 13t Cl. Scav.Conc.| 26.9 1.34 2.07 3.55 0.7 14
11.Z2n 1stCl. Scav. Tall. | 77.2 3.86 0.83 0.88 0.8 0.6
12.Zn Scav. Tail 1556.21 77.72 0.35 0.28 b.7 4.0
Head Calc. 200221 100.00 | 4.06 5.39 100.0 100.0
Combined Products
Products 1+2 541 59.85 6.56 79.8 6.6
Products 1-3 6.07 56.01 6.81 83.7 7.7
Products 14 7.59 47.24 7.57 858.4 10.7
Products 1-5 §41 43.25 7.92 9.6 124
Products b6+7 7.64 0.92 56.70 1.7 804
Products 6-8 796 | 0.98 54.86 1.9 81.0
Products 6-3 8.67 1.06 50.69 2.3 51.8
Products 6-10 10.01 1.19 44 64 2.3 33.0
Products 6-11 13.87 1.08 3247 3.7 §3.6
Products 6-12 91.59 0.46 5.15 10.4 87.6
Products 11+12 81.58 0.37 0.31 1.5 4.7

119
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Test No. 36
Purpose: Tq repeat Test 33, and add a zinc circuit.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 70 minutes at 65% solids in a lab rod mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NaoCO3 | NaCN | A317 MIBC | NapSiO3| Grind { Cond. | Froth | pH
3418A
Grind 2000 | 150 - - - 70 - - -
Pb Rougher - - 5 15 - - 1 4 -
- - 5 10 - - 1 3 -
- - |CD3 10 - - 1 3 -
-Pb Regrind - 50 20 - - 20 - - -
Pb 1st Cl. - 20 10 - 100 - 1 10 -
Pb 1st Cl Scay - - 2.5 - - - 1 3 -
Pb 2nd ClI. - 50 5 - 50 - 1 5 -
- - 4 - - - 1 5 -
Pb 3rd Cl. - 25 - - 50 - 1 4 -
- - 5 - - - 1 4 -
Pb 4th CL. - 25 - - 50 - 1 3 -
- - 2.5 - - - 1 3 -
Feed: Pb Rougher + Pb 1st Cleaner Scav Tailings.
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)2 | CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 1 1250 - - - - 5 - 12.0
Condition 2 - 800 - - - 5 - 11.4
Zn Rougher - - 20 10 - 2 4 -
Zn Scavenger - - 10 10 - 1 3 -
Zn Regrind (PM) 250 - 10 - 10 - - 11.6
Zn 1st Cleaner - - - - - - 4 -
Zn 1st Cl Scav - - 5 5 - 1 4 -
Zn 2nd Cleaner 250 - - - - 1 4 12.0
Zn 3rd Cleaner 250 - - - - 1 3 12.2
Zn 4th Cleaner 250 - - - - 1 3 12.2
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Metalurgical Balance

Test No. 36
Product Weight | Assays % % Distribution

g % Pb Zn Pb Zn
1. PhCleaner. Conc. §3.6 417 54.7 7.06 624 58
2. Pb4thCl.Tad 238 1.19 33.0 3.36 39 2.0
3. Pb 3rd Cl. Tail 28.8 144 241 8.28 8.7 2.3
4_Pb 2nd Cl. Tail 48.9 244 115 8.8 i0 4.2
5.Pb 1stCl. Scav.Conc. 14 0.70 5.53 12.6 1.2 1.7
6.ZnCleanerConc. 1406 7.01 0.92 56.2 1.6 714
7.Zndth (1. Tail 4 0.28 2.59 16.6 0.1 0.7
8.2n Ird Cl. Tail 15 0.38 2.36 9.11 0.2 0.7
§.Zn 2nd Cl. Tsil 17.7 0.88 1.89 36 0.4 0.6
10.2n 13t Cl. Scav.Conc. | 29.5 147 1.49 2.62 0.5 0.8
11.2n 1st Cl. Scav. Tail. 635 3.17 0.99 0.85 0.8 04
12.2n Scay. Tall 1542.21 76.94 0.37 0.23 7.1 35
Head Calc. 2004.3] 100.00 3.98 509 100.0 100.0
Combined Products
Products 1+2 5.36 53.76 7.35 72.2 1.1
Products 1-3 6.80 4750 7.55 80.9 10.1
Products 1-4 9.4 37.99 7.38 §7.3 14.3
Products 1-5 9.94 35.81 8.21 §9.1 16.0
Products 6+7 1.21 0.97 55.18 1.1 78.0
Products -8 759 1.04 52.81 2.0 78.7
Products 6-9 8§48 1.14 47.68 24 79.3
Products 6-10 945 1.18 41.01 3.0 80.1
Products 6-11 13.12 1.14 31.27 3.7 80.5
Products 6-12 30.06 048 4,75 10.9 §4.0
Products 11+12 80.11 0.39 .25 FE 3.9
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I No.
Purpose: To.repeat Test 32, but compare primary grinding in the ball mill.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NaoCOg | NaCN |A31Z | MIBC | NapSiOz| Grind |Cond. | Froth | pH -
3418A
Grind 2000 | 150 - - - 40 - - -
Pb Rougher - - 5 15 - - 1 4 9.7
- - 5 10 - - 1 3 -
- - - 10 - - 1 3 -
Pb Regrind - 50 20 - - 20 - - -
Pb 1st Cl. - 20 - 5 100 - 1 10 -
Pb 1st Cl Scay - - 25 5 - - 1 3 -
Pb 2nd CL - 50 - - 50 - 1 5 -
- - 4 10 - - 1 5 -
Pb 3rd ClI. - 25 - - 50 - 1 4 -
- - - 10 - - 1 4 -
Pb 4th CL. - 25 - - 50 - 1 3 -
- - - 5 - - 1 3 -
Feed: Pb Rougher + Pb 1st Cleaner Scav Tailings.
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage - pH
Ca(OH)2 | CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 1 1250 - - - - 5 - -
Condition 2 - 800 - - - 5 - -
Zn Rougher - - 20 10 - 2 4 -
Zn Scavenger - - 10 10 - 1 3 -
Zn Regrind (PM) 250 - 10 - 10 - - 11.6
Zn 1st Cleaner - - - - - - 4 -
Zn 1st Cl Scav - - 5 5 - 1 4 -
Zn 2nd Cleaner 250 - - - - 1 4 12.0
2Zn 3rd Cleaner 250 - - - - 1 3 12.2
Zn 4th Cleaner 250 - - - - 1 3 12.2
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Metaflurgical Balance

Test No. 37
Product Weight | Assays % % Distnibution

g % Pb Pb Zn
1. PbCleaner. Conc. 1064 535 60.8 §.92 79.3 7.2
2.Pb4th Cl. Tai 13.3 0.67 32.8 9.33 5.3 1.2
3.Pb 3rd L. Tail 16.9 0.85 15.2 10.80 3.1 1.8
4.Pb2ndCl. Tadl 305 153 4.25 i0.4 1.6 3.1
5. PbistCi.Scav.Conc. | 14.3 0.72 3.60 12.1 .6 1.7
6.2nClesnerConc. 1438 7.23 1.78 55.6 3.1 78.1
7.2n4th Cl. Tail 4.3 0.22 2.55 19.7 0.1 0.8
§.2n Ird Cl. Tad 49 0.25 2.18 10.1 0.1 0.5
9.2n 2nd Cl. Tall 14.2 0.71 1.55 3.92 0.3 0.5
10.2n 1stCl. Scav.Conc.| 31.9 1.60 1.67 343 0.7 1.1
11.2n 1stCl. Scav. Tail. 80 4.02 0.48 0.60 0.5 0.5
12.2n Scav. Tall 1528.1] 76.84 0.28 0.24 - 5.2 3.6
Head Calc. 1988.6] 100.00 | 4.10 5.15 100.0 100.0
Combined Products
Products 1+2 5.02 57.69 7.19 84.8 8.4
Products 1-3 6.87 5243 7.63 87.7 10.2
Products 14 3.40 43.64 8.14 89.3 13.3
Products 1-5 3.12 4048 8.45 90.0 15.0
Products 6+7 745 1.80 5456 3.3 78.9
Products 6-8 7.69 1.81 53.13 34 794
Products 6-8 8.41 1.79 48.95 3.7 79.9
Products 6-10 10.01 1.77 41.66 4.3 81.0
Products 6-11 14.03 140 29.89 4.8 815
Products 6-12 90.88 0.45 4.82 10.0 85.0
Products 11+12 80.87 .29 .26 5.7 4.0
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Test No. 38
Purpose:
Procedure:
Feed:

Grind:

Conditions:
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Repeat the conditions of Test 32.
As shown below.
2000 g of minus 10 mesh Composite 3.

70 minutes at 65% solids in a lab rod mill

Reagents Added, grams per tonne

Time, minutes

NasCO3 | NaCN | A317 MIBC | NasSiO3| Grind |Cond. | Froth | pH
3418A

Grind 2000 | 150 - - - 70 - - -
Pb Rougher - - 5 15 - - 1 4 9.7
Pb Scav - - 5 10 - - 1 3 -

- - - 10 - - 1 3 -
Pb Regrind - 50 20 - - 20 - - -
Pb 1st Cl. - 20 - 5 100 - 1 4 9.6

- - 1.0 5 - - 1 6 -
Pb 1st Cl Scay - - 5 5 - - 1 3 -
Pb 2nd CI. - 50 - 2.5 50 - 1 5 9.7

- - 4 10 - - 1 5 -
Pb 3rd ClI. - 25 - 5 50 - 1 4 9.6

- - 2.0 5 - - 1 4 -
Pb 4th CI. - 25 - 5 50 - 1 3 .1938

- - 2.0 5 - - 1 3 -




Metallurgical Balance

Page 1

Test No. 38
Product Weight Assay, git.% % Distribution
g % Pb Zn Pb
1. PbCleaner. Conct. 89.1 446 54.9 7.74 74.9
2. Pb#thCl. Tall 18.5 0.98 493 B.69 12.5
3. Pb 3rd Cl. Tail 3.9 045 234 747 2.7
4 Pb 2nd Cl. Tail 9.3 047 5.86 582 0.7
5. Pb 1st Cl. Scav.Conc. 4.7 0.24 3.50 15.2 0.2
6. Pb 18t Cl. Scay. Tail. 99.1 4 95 1.30 12.9 1.7
7.Pb Scaw. Tail. 1769.4 8647 0.32 4 67 1.3
Head Calc. 2000 100.00 3.86 5.28 100.0
Combined Productsv
Products 1+2 543 52.1 7.55 874 1.8
Products 1-3 588 592 7.55 90.1 84
Praducts 14 6.34 55.3 742 90.8 8.9
Products 1-5 6.58 53.4 7.70 91.0 956
Products 1-6 11.53 31.0 9.93 927 21.7
Praducts 6+7 9343 0.37 511 9.0 90 .4

Page 1
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Test No. 39
Purpose: Repeat the general conditions of Test 37, but condition the reground Pb
rougher-scavenger concentrate at High Speed for 15 minutes.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NapCO3 | NaCN | A317 MIBC | NapSiO3{ Grind {Cond. | Froth | pH
3418A
Grind 2000 | 150 - - - 40 - - -
Pb Rougher - - 5 15 - - 1 4 9.7
- - 5 10 - - 1 3 -

_ - - - 10 - - 1 3 -
Pb Regrind - 50 20 - - .20 - - -
Pb H.S. Cond - 20 - 5 100 - 15 - -
Pb 1st Cl. - - - - .- - - 4 9.7

- - 1.0 5 - - 1 6 -
Pb 1st ClI ScaV - - 5 5 - - 1 3 -
Pb 2nd Ci. - 50 - 25 50 - 1 5 9.7

- - 4 10 - - 1 5 -
Pb 3rd Cl. - 25 - 5 50 - 1 4 -

- - 2.0 5 - - 1 4 -
Pb 4th CI. - 25 - 5 50 - 1 3 -

- - 2.0 5 - - 1 3 -




Metallurgical Balance

Test No. 39
Product Weight Assay, giL% % Distribution

g % Pb Zn Pb Zn
1. PbCleaner. Conc. 104.6 528 534 777 319 8.1
2 Pb4thCl. Tal 13.2 0.67 271 13 44 15
3.Pb 3rdCl. 1ol 10.7 0.5¢ 13.9 9.25 1.8 1.0
4. PbondcCl Tal 128 .65 477 7.26 0.8 0.9
5 Ph 13t Cl. Scav. Conc. 34 047 3.30 7.1 04 15
§.Pb 13t C1. Scav. Tall. 110 T 55 1.35 116 18 127
7.Pb Scav. T4il. 1722 86.35 042 432 X 74.2
Head Caic. 1982.7 100.00 §.09 5.06 100.0 100.0
Combined Products
Products 1+2 594 593 817 56.3 95
Products 1-3 544 5§ 8.26 881 106
Products 14 713 K] 817 £3.9 115
Products 1-5 760 48.0 3.72 §9.2 13.1
Products 1-6 13.15 78.3 7,94 91.1 258
Products 6+7 3240 745 476 108 364
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I No. 4
Purpose: Precycle test using the general conditions of Test 37.

Procedure: As shown below.

Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NaoCO3 | NaCN | A317 MIBC | NapSiOz{ Grind |Cond. | Froth | pH
3418A
Grind 2000 | 150 - - - 40 - - -
Pb Rougher - - 5 15 - - 1 4 9.7
Pb Scav - - 5 10 - - 1 3 -
- - - 10 - - 1 3 -
Pb Regrind - 50 20 - - 20 - - -
Pb 1st Cl. - 20 - 5 100 - 1 4 9.6
- - 1.0 5 - - 1 6 -
Pb 1st Cl Scay - - 5 5 - - 1 3 -
" Pb2ndCl. - 50 - 25 50 - 1 5 9.7
‘ - - 4 10 - - 1 5 -
Pb 3rd CI. - 25 - 5 50 - 1 4 -
- - 2.0 5 - - 1 4 -
Pb 4th Cl. - 25 - 5 50 - 1 3 -
- - 2.0 5 - - 1 3 -
Feed: Pb Rougher + Pb 1st Cleaner Scav Tailings.
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)2 | CuSO4 A350 DF Grind | Cond. ] Froth
1012
Zn Circuit:
Condition 1250 - - - - 5 - -
' - 800 - - - 5 - 11.5
Zn Rougher - - 20 10 - 2 4 -
- - - 10 - - 1 3 -
Zn Regrind (PM) 250 - - - 10 - - -
H.S. Cond. - - 10 - - 15 - -
Zn 1st Cleaner - - - - - 1 4 11.2
Zn 1st Cl Scav - - 5 5 - 1 4 -
“Zn 2nd Cleaner 250 - - - - 1 4 | 118
Zn 3rd Cleaner 250 - - - - 1 3 -
Zn 4th Cleaner 250 - - - - 1 3 12.0




Metallurnical Balance

Test No. 40
Product Weight | Assays % % Distribution
g % Pb Zn Pb Zn
1. PhCleaner Cong. 86.7 4 3§ 659 7.34 1.3 6.1
2. Pb4th . Tal 19.2 0.97 473 9.76 115 1.8
% Phard Ol Tadl 152 77 243 10.71 4 8 16
4 Pb2ndCl. Tadl 17.8 0.59 569 3.89 1.2 15
S PhistCl Seav Cone. | &4 (.27 370 159 2 0.8
5. ZnCleahier Conc. 140.6 7.10 1.27 56.0 2.2 54
7 Zn4th . Tail 94 0448 258 314 13 29
3.on rdCl Tall 3.5 0.43 2.28 15.0 0.2 1.2
9 7n ind ] Tail 18.7 .94 147 4 14 03 0.7
1620 184 Q. Beav. Cone. | 623 3.15 2.2 6.4% 1.6 39
1170 13t QL Scav. Tadl. 8.4 4 99 149 0.72 ik 0.7
1 12.2n Scay. Tadl 143§.21 75.b3 (.30 .24 .6 34
Head Cale. 1984.9] 100.00 4 04 L 27 1011 1000
Combined Producls
Products 142 %35 62.62 138 32.8 7.9
Praducts 1-3 611 L7 81 8.15 6874 94
Products 14 7.00 %119 3.24 38.6 10.9
Praduycts 1-5 7.27 43 41 553 88.9 118
Products 5+7 7158 1.35 o4 45 2.5 18.3
1Products &-§ 3.01 140 5235 2.8 795
Products -9 3.96 1.41 472 3.1 80.3
Praducts 8-11) 2.1 183 3666 4.9 4.1
Products 6-11 17.09 1.30 26.16 55 4.5
Produycta 8-12 9273 n4§ 502 1.1 882
Products 11+12 80.082 0.31 0.27 b.2 4.1

Page |
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I No. 4

Purpose: A flotation locked cycle test using the conditions of Test 40. '

Procedure: As shown below.

Feed: 6 x 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NapCO3 | NaCN | A317 MIBC | NagSiO3| Grind |Cond. | Froth | pH
3418A
Grind 2000 150 - - - 40 - - -
Pb Rougher - - 5 15 - - 1 4 9.7
Pb Scav - - 5 10 - - 1 3 -
- - - 10 - - 1 3 -
“Pb Regrind - 50 20 - - 20 - - 9.6
Pb 1st Cl. - 20 - 5 100 - 1 3 -
- - 1.0 5 - - 1 3 -
Pb 1st Cl Scay - - 5 5 - - 1 3 -
Pb 2nd CI. - 50 - - 50 - 1 3 9.7
- - 2 5 - - 1 3 -
Pb 3rd Cl. - - 25 - 5 50 - 1 3 9.6
Pb 4th CI. - 25 |. - 2.5 50 - 1 3 9.5
Feed: Pb Rougher + Pb 1st Cleaner Scav Tailings.
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)>| CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition © 1250 - - - - 5 - -
- 800 - - - 5 - 114
Zn Rougher - - 20 10 - 2 4 -
, - - 10 - - 1 3 -
Zn Regrind (PM) 500 - - - 10 - - -
H.S. Cond.. - - 10 - - 10 - -
Zn 1st Cleaner - - - - - 1 5 11.3
Zn 1st Cl Scav - - 5 5 - 1 3 -
Zn 2nd Cleaner 250 - - - - 1 4 11.7
Zn 3rd Cleaner 250 - - - - 1 3 11.9
Zn 4th Cleaner - 250 - - - - 1 3 12.0




Test No. 41

Zn 4th C1¥Conc.

Flowsheet 131
& * 2Kg. - 10 mesh Comp. No.3
\ A
Grind
v ) |
Pb . Tail
Pb Rougher | Pb Scav Scav. Tl
\f/ ~
47
4
Pb Regrind
Pb Cl. Scav. Tail
— »
Pb 15t CL Pb Cl. Scav. Condition
s v
Condition
]
Pb 2nd Cl. f .
Zn Rougher +——f ZnScav. —¥
n
Scav
Pb 3rd Cl. Regrind Tail
H.S. cond. ;
Pb 4th Cl. In tst Cl. —iZn Cl. Scav +—»
/ Zn st
: .
T ond O Cl Scav Tail
Ph 4th Cleaner Concentrate \:
Zn 3rd ClL
\Y
Zn 4th Cl.



3455841 Metaliwrgical Resuks ~
Product Weight
i % Pb
1.Pb CiConc A 975 0.8 658
2.PbCiConc B 108.7 0.9 63.0
3.Pb CiConcC 102.1 09 664
4.Pb CiConcD 957 0.8 655
S.PbCiConcE 916 08 ¢664
6.Pb CiConcF 100.2 0.8 ©66.0
7.4h CliTall F 386 03 40.2
8. d CiTall F 730 06 25.1
9 2nd ClTail F 524 04 119
10. 1st Cl ScavConc F 290 02 543
11.2nCLConc A 146.1 1.2 1.14
12.ZnCLConc B 1453 1.2 2.09
13.ZnCLConc C 1574 13 133
14.ZnCLConcD 165.6 14 1.51
15.ZnCLConc E 1464 12 1.19
18.Z2nCLConc F- 134.3 1.1 085
17.2n4thCITal F 228 02 223
18.3rd Ci Tadl F 298 0.2 13.02
19.2ndCITel F 525 04 3.30
20. 18t Cl ScavConc F 1348 1.1 310
21.1st Cl Scav Taidl A 1298 1.1 0.63
22.1stCl ScavTail B 175.2 1.5 0.81
23.1stCl Scav Tall C 1430 1.2 0.77
24.1stCl ScavyTell D 162.1 14 094
25.18tCl ScavTad E 1798 15 1.27
26.1stCl ScavTall F 168.0 14 0.90
27. ZnRo ScavTail A 1487.8 124 0.32
28. ZnRo ScavTail B 14884 125 044
29. ZnRo ScavTailC 15245 128 0.37
30. ZnRo ScavTalD 1526.6 128 0.38
31. ZnRoScavTail E 1548.3 13.0 044
32. ZnRo ScavTail F 14964 125 0.33
Head (calc) 11953.7 100.0 4.14
Combined Products
CombPbConc.1to 6 50 655
Comb PbCl Tedls 7to 10 1.6 216
CombZnCiCone. 11to16 7.5 1386
CombZnCi Tails 17020 20 3.05
Comb Zn Cl Scay Tails 2 1t026 80 090
CombZnRo Sc Tails 27032 759 0.38
Projected Resuts Cycles E & F
PbCleanerConc 55 ©66.2
~ ZnCleanerConc 80 1.03
Zn Scay. Tl 864 046
Head{caic) 100.0 4.14
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% Distribution
Zn Fe Au  Ag
13 01 98 107
1.3 02 118 11.2
L1 02 99 125
1 01 93 110
16 01 86 103
1.2 01 105 115
07 02 09 23
14 05 1.0 238
09 05 05 12
06 03 13 07
126 04 12 10
126 04 07 12
136 04 07 13
141 05 098 14
130 04 0S5 1.0
120 03 05 0S8
16 01 02 03
14 02 03 04
12 04 07 08
14 16 49 1.1
02 13 05 08
03 18 068 05
03 14 04 05
04 16 05 08
06 19 07 08
04 16 05 07
06 136 35 22
06 138 33 20
06 143 28 20
06 141 36 23
07 142 32 23
06 134 6.1 22
100.0 100.0 100.0 100.0
70 09 600 673
3.7 15 31 10
7160 24 44 67
56 22 61 24
20 95 33 35
3.6 834 225 130
76 10 650 753
858 24 32 65
66 968 319 182
100.0 100.0 100.0 100.0



Test No. 42

Purpose:

133

A-series of roughing tests using A317/3418A collector to evaluate the effect
of fineness of Primary grind. ,

Procedure: As indicated below .
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 30 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO;[ NaCN| A317 | MIBC| Ca(OH),| CuSO,| A350 | Grind | Cond.| Froth
3418A
Grind 2000 150 - - - - - 30 - - 9.7
Pb Rougher - - 5 15 - - - - 1 4 -
Pb Scavenger - - 5 10 - - - - 1 3 -
- - - 10 - - - - 1 3 -
DF
1012
Zn Conditioning 1 - - - - | 1250 - - - 5 - 11.8
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4 -
Zn Scavenger - - - - - - 10 - 1 3 -




)

hetallurgical Balance

Test No. 42
Product Yeight Assay, % Distribution

g % Pb Zn Pb Zn
1. PbPo. Cone. 159.7 952 36.0 1020 83.1 18.7
2. Pb Scav. Cong. 1095 550 7.26 10.2 97 10.8
3.2n Bo.Conc. 19451 9,94 0.87 34.0 21 65.0
4.2 Scav. Long, 1.4 361 1.36 3.14 1.2 2.8
5. 2n Scav. Tail. 142351 7143 0.230 .25 4.0 3.4
Head ale, 19923 1000 413 5.20 1000 100.0
Combined Products
Products 1+ 1502 2545 10.20 927 284
Froducts 3+4 13,95 1.00 2578 3.3 671

Page 1
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Test No. 43
Purpose: Repeat Test 42, but increase the Primary grinding time to 40 minutes.
Procedure:  As for Test 42.
Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO;[ NaCN| A317 | MIBC| Ca(OH),| CuSO,| A350 Grind | Cond.| Froth
3418A .
Grind 2000 150 - - - - - 40 - - 9.7
Pb Rougher - - 5 15 - - - - 1 4 -
Pb Scavenger - - 5 10 - - - - 1 3 -
- - - 10 - - - - 1 3 .
DF
1012
Zn Conditioning 1 - - - -| 1250 - - - 5 - 11.5
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4 -
Zn Scavenger - - - - - - 10 - 1 3 -




b etallurgical Balance

Test No. 43
Product YWeight Assay X% % Distnbution

g 4 Pb Zn Pb Zn
1.PbRo.Conc. 173.4 573 7.4 957 31.5 16.2
2.Pb Scav. Cone. 458 2.29 9,38 12.8 5.3 5.7
3.2n Ro.Conc. 212.3 10 6B 1.83 352 4.8 T2.8
4.2n Scav. Lonc. 76.¢ 3.93 3.58 ] 3.5 1.8
5. 21 Scav, Tail. 1482.2 74 .40 p.270 .24 4.1 3.5
Head (. ale. 1992 2 100.00 4 U6 515 1005 1100
Combined Products
Products 1+2 110 31.93 110,24 Akt 2149
Products 3+4 14 53 2.30 26.36 3.3 74 .8

Fage 1
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I No. 4
Purpose: Repeat Test 42, but increase the Primary grinding time to 50 minutes.

Procedure: As. for Test 42.

Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 50 minutes at 65% solids in a fab ball mill
Conditions:
Stage Reagents Added, grams per tonne . Time, minutes
Na,CO; [ NaCN] A317 | MIBC] Ca(OH),| CuSO,| A350 | Grind | Cond.| Froth
3418A
Grind 2000 150 - - - - - 50 - -
Pb Rougher - - 5 15 - - - - 1 4
Pb Scavenger - - 5 10 - - - - 1 3
- - - 10 - - - - 1 3
DF
1012
Zni Conditioning 1 - - - -{ 1250 - - - 5 -
Zn Conditioning 2 - - - - - 800 - - 5 -
Zn Rougher - - - 10 - - 20 - 2 4
Zn Scavenger - - - - - - 10 - 1 3




Metallurgicsl Balance

Test No. 44
Product ' Yeight Assay, % % Distribution

: q % Pb Zn Pb Zn
1" FbRo. Conc, EE N I - E N 555 7T 175
2. Pb Scav. Conc. 55.8 274 13.0 135 8.3 7.0
3.2n Bo. Conc. 177 8.85% 1.64 44 .1 3.5 728
4. Zn Scav, Conc, 106.9 535 4.07 543 5.3 5.4
5. Zn Scay. Tall. 15155 7578 0.250 0.25 4.5 35
Head Cale. 2001 100,01 411 5.38 100.0 100.0
Combined Products
Products 1+2 10.03 3545 9.93 866 18.5
Froducks 3+4 14.20 255 24,54 8.0 8.0

8ET
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Test No. 7

Purpose: To investigate the effect of a coarse Primary grind on Pb and Zn cleaning using
Composite 3 ore.

Procedure: _ Standard flotation conditions of Tes 40.

Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 20 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NaoCO3 | NaCN | A317 MIBC | NasSiO3|{ Grind |Cond. | Froth | pH
3418A
Grind 2000 | 150 - - - 20 - - -
Pb Rougher - - 5 15 - - 1 4 9.8
Pb Scav - - 5 10 - - 1 3 -
- - - 10 - - 1 3 -
Pb Regrind - 50 20 - - 20 - - -
Pb 1st Cl. - 20 - 5 100 - 1 4 -
- - 1.0 5 - - 1 6 -
Pb 1st Cl Scay - - 5 5 - - 1 3 -
Pb 2nd Cl. - 50 - 2.5 50 - 1 4 9.7
- - 4 10 - - 1 4 -
Pb 3rd Cl. - 25 - 5 50 - 1 4 -
- - 2.0 5 - - 1 3 -
Pb 4th CL. - 25 - 5 50 - 1 3 -
. - - 2.0 5 - - 1 3 -
Feed: Pb Rougher + Pb 1st Cleaner Scav Tailings.
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)> | CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 1250 - - - - 5 - -
’ - 800 - - - 5 - 11.5
Zn Rougher - - 20 10 b 2 4 -
- - 10 - - 1 3 -
Zn Regrind (PM) 250 - - - 10 - - -
H.S. Cond. - - 10 - - 10 - -
Zn 1st Cleaner - - - - - 1 4 11.2
Zn 1st Cl Scav - - 5 5 - 1 4 -
Zn 2nd Cleaner 250 - - - - 1 4 12.0
Zn-3rd Cleaner 250 - - - - 1 3 -
Zn 4th Cleaner 250 - - - - 1 2 -
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T Nog. 7
Purpose: To investigate the effect of LS8 on Composite 3 Pb flotation.
Procedure: Standard conditions of Test 40, but replace NaCN with depressant LS8 -
reduce addition by 50 %.

Feed: 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:

Reagents Added, grams per tonne Time, minutes

NaoCO3 | LS8 | A317 MIBC | NaxSiO3| Grind |Cond. | Froth | pH
3418A '

Grind 2000 75 - - - 40 - - -
Pb Rougher - - 5 15 - - 1 4 9.5
Pb Scav - - 5 10 - - 1 3 -

- - 2.5 10 - - 1 3 -
Pb Regrind - 25 20 - - 20 - - -
Pb 1st Cl. - 10 - 5 100 - 1 4 -

- - 1.0 5 - - 1 6 -
Pb 1st Cl Scay - - 5 5 - - 1 3 -
Pb 2nd ClI. - 25 - 2.5 50 - 1 4 9.5

- - 4 5 - - 1 4 -
Pb 3rd Cl. - {125 - 5 50 - 1 3 -

- - 2 5 - - 1 3 |-
Pb 4th Cl. - 1125 - 5 50 - 1 3 9.5

- - 2 2.5 - - 1 3 -
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Test No. 83
Purpose: To.run a locked cycle test on Composite 3 using the Plant flowsheet.
Procedure: Similar to Test 41.
Feed: 6 x 2000 g of minus 10 mesh Composite 3.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NaxCO3 | NaCN MIBC | NaxSiO3| Grind |Cond. | Froth | pH
3418A
Grind 2000 | 150 - - -1 40 R -
Pb Rougher - - 5 10 - - 1 4 9.5
Pb Scav - - 5 10 - - 1 3 -
- - - 5 - - 1 3 -
Pb 1st Cl. - 50 2 - 100 - 1 3 9.5
Pb Regrind (Pb Scav + Pp 1st Cl[Tail) - - - 20 - - -
Pb 2nd Cl. - 50 - - ‘50 - 1 (1.5 9.5
Pb 3rd C!. - 25 - - 50 - 1 1 -
Feed: Pb Scavenger Tailing
Conditions:
Reagents Added, grams per tonne * Time, minutes
Stage pH
Ca(OH)2 | CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 1250 - - - - 5 - -
- 800 - - - 5 - -
Zn Rougher - - - 20 7.5 - 2 4 -
Zn Scavenger - - 10 2.5 - 1 3 -
Zn Regrind (PM) 500 10 - - 10 - - -
H.S. Cond. - - 10 2.5 - - - -
Zn 1st Cleaner - - - - - 1 5 -
Zn 1st Cl Scav - - 5 5 - 1 3 -
Zn 2nd Cleaner 250 - - - - 1 4 -
Zn 3rd Cleaner 250 - - - 1 3 -
Zn 4th Cleaner 250 - - - - 1 2 -
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S.G. 4.1

I No. 4
Purpose: A series of rougher flotation tests on Composite 1A ore to evaluate the effect of
grinding size on Pb and Zn rougher flotation.
Procedure: As for Test 41. Increased Na>COs to maintain pH 9.5 in the Pb rougher.
Feed: 2000 g of minus 10 mesh Composite 1A.
Grind: 30 minutes at 65% solids in a lab ball mill
Conditions:
Stage - Reagents Added, grams per tonne Time, minutes pH
Na;CO;| NaCN| A317 | MIBC | Ca(OH),[ CusO,] A350 | Grind | Cond.| Froth
3418A
Grind 2500 | 150 - - - - - 30 - - -
Pb Rougher 1000 - 5 10 - - - - 1 4 8.0-9.4
-Pb Scavenger - - 5 10 - - - - 1 3 -
- - - 10 - - - - 1 3 .
DF
1012
Zn Conditioning 1 - - - - | 1500 - - 5 - |115
Zn Conditioning 2 - - - - - 800 - - 5 -
Zn Rougher - - - 10 - - 20 - 2 4 -
Zn Scavenger - - - - - - 10 - 1 3 -
Size Analysis : Combined Product
Particle Size % Retained % Passing
Individual Cumulative Cumutiative
+ 150 mesh 1.5 1.5 98.5
200 4.9 6.4 93.6
270 12.0 18.4 81.6
27.8 um 28.0 46.4 53.6
21.6 11.2 57.6 42.4
15.1 11.3 68.9 31.1
10.4 8.3 77.2 22.8
8.0 4.8 82.0 18.0
- 8.0 18.0 100.0 -
Total 100.0 - -




Metallurgical Balance

TestNo. 48 ‘
Product Weight Msay,xlg.‘t : ‘ % Distribution
g % Cu Pb Zn Fe Au Ag Cu Pb Zn Fe Au Ag

1. PbHo Conc. [ 1155 5.81 1.91 338 12.40 13,5 5.08 379, 41.7 | 510 [ 18.2 3.0 48.3 8.

2. PbScay. Conc | 108.7 5.47 11,96 14.7 214 202 1.74 182, 19.7 | 209 | 285 4.1 156 [ 221

3.2n Fo. Cone. 190.2 957 0.33 | 4.20 15.2 25.7 047 k9.9 11.9 104 | 354 10.3 74 4.4

4 7n Scav. Conc. | T4.8 3.76 0.33 3.80 1.93 371 0e? 575 4.7 3.8 1.8 5.2 4.1 4.0

E5r Soav. Tall. | 1499.0 | 7540 | 0074 | 0.710 | 083 203 n.20 56 221 138 [ 161 713 | 247 94

Head Calc, fgsa 4 [ 10000 | 0.27 3.8% 4.11 266 061 450 o0 | J00.0 | To0.8 | 100.0 [ 100.0f 100.0

Combined Products

Products 1+2 758 T 1745 1 5964 | 17.02 | 16.490 ] 346 [28349] 614 | 719 | 467 7. 63.5 1.0

Froducts 3+4 1333 | 0.33 | 4.12 1145 | 31.07 | 0.53 6640 16.5 142 | 371 15.5 115 | 149.6
i
&

Page 1
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T No. 4
Purpose: Repeat Test 48 but increase the Primary grinding time to 40 minutes.
Procedure: As for Test 48.
Feed: 2000 g of minus 10 mesh Composite 1A.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
NagCOs| NaCN| A317 | MIBC| Ca(OH),[ CuSO,] A350 | Grind | Cond.| Froth
3418A
Grind 3500 150 - - - - - 40 - - -
Pb Rougher 500 - 5 15 - - - - 1 4 8.9-9.4
Pb Scavenger - - 5 10 - - - - 1 3 -
- - - 10 - - - - 1 3 .
DF
1012
Zn Conditioning 1 - - - - | 1500 - - - 5 - |14
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4 -
Zn Scavenger - - - - - - 10 . 1 3 )
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Test No. 49 - Continued

ize Analysis : Combined Produ
Particle Size % Retained % Passing
Individual Cumulative Cumulative
.+ 200 mesh 3.3 3.3 96.7
270 7.2 10.5 89.5
27.8 um 25.9 36.4 63.6
21.6 12.5 48.9 51.1
15.1 13.5 62.4 37.6
10.4 9.8 72.2 27.8
8.0 4.7 76.9 23.1
- 8.0 23.1 100.0 -
Total 100.0 - -
SG. 414 '
jze Analysis : Pb Ro cav_Conc Combined (No Regrin
Particle Size ' % Retained % Passing
Individual Cumulative Cumulative
+ 270 mesh 2.3 2.3 97.7
27.8 um 15.1 17.4 82.6
21.6 10.6 28.0 72.0
15. 15.7 43.7 56.3
10.3 12.8 56.5 43.5
8.0 6.9 63.4 36.6
- 8.0 36.6 100.0 -
Total 100.0 - -

S.G. 4.75



hdetall ur"gin:al Balance

Test Ho. 49
Product Yeight Assay. %, git % Distribution
g % Cu Pb Zn Fe Au Ag Cu Pb Zn Fe Au | Ag

1.PbRo. Conc. 157 7.95 1.86 274 13.80 15.9 3.85 333, 55.3 57.1 26.8 4.7 410 | 52.7

2. PbScav. Cong.| 141 7.14 0.75 121 19.9 23 2.81 157, 20.0 222 1 94.7 6.1 269 | 223

3.2n Ro.Long. 1541 7.80 0.26 2.87 11.6 30.7 .60 494 7.6 5.8 22 39 | 6.3 1.7

4.2 Scav. Con:, | 607 3.07 N.26 2.25 1.50 401 0.71 41.8 3.0 1.8 1.1 4.6 2.9 25

§.Zn Scav. Tall. | 1462.6 | 74.04 | 0.051 | 0.630 0.85 270 0.23 10.0 14.1 13.2 154 75.8 22.8 14,7

Head Calr. 19754 | 100,00 | 0.27 5.89 4 .11 270 .75 50.2 jonn [1aoo | 1000 1 1000 | 100.0] 100.0

Combined Products

Products 1+2 15.04 T35 [ 2042 | 16.6a | 1926 ] 336 [ 249721 7553 | 793 [ b14 10,7 63.0 | 75.0

Products 3+4 1087 | 0.26 264 8.75 33.536 163 47.2% 10.6 7.5 23.2 134 9.2 10.2
(=]
(9]
[
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Test No. 50
Purpose: Repeat Test 48, but increase the Primary grinding time to 50 minutes.

Procedure: As for Test 48.

Feed: 2000 g of minus 10 mesh Composite 1A.
Grind: " 50 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes
Na,CO; | NaCN| A317 | MIBC | Ca(OR),] CuSO,] A350 | Grind | Cond] Froth
3418A
Grind 4000 150 - - - - - 50 - -
Pb Rougher 500 - 5 15 - - - - 1 4
Pb Scavenger - - 5 10 - - - - 1 3
- - - 5 - - - - 1 3
DF
1012
Zn Conditioning 1 - - - - | 2000 - - - 5 -
Zn Conditioning 2 - - - - - 800 - - 5 -
Zn Rougher - - - 10 - - 20 - 2 4
Zn Scavenger - - - - - 10 - 1 3
Size Analysis : Combined Product
Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 200 mesh 1.9 1.9 98.1
270 6.1 8.0 92.0
27.8 um 26.8 34.8 65.2
21.6 12.8 47.6 52.4
15.1 13.7 61.3 38.7
10.4 10.3 71.6 28.4
8.0 5.8 77.4 22.6
- 8.0 22.6 100.0 -
Total 100.0 - -

S.G. 4.13



Metallurgicel Balance

. LY
Test No. 50
Product Weight Assay %, git % Distribution
: g % Cu Phb Zn Fe f Au Ag Cu Pb £n Fe Au Ag
1.PbRo.Conc. 229.1 | 1152 1.6 49 15410 16.3 4 .46 332, (8.5 4.3 ] 4249 7.7 71.1 67.3
2.Pb Scav. Cone.] 855 4.30 0.4h 6.54 17.48 23.5 0.81 148, 7.3 7.3 21.2 4.1 4.8 10.5
3.Z2n B, Cong. 107.6 541 .22 259 12.7 26.5 .36 85.5 4 .4 3.8 19.1 5.9 2.7 8.2
4 ZnScav. Conc.{ 31.8 1.60 0.29 2.83 27 34.2 0.50 78.6 1.7 1.2 1.0 2.4 1.1 2.2
5. &h Seaw. Tail, 15343 | 77.17 | 0.063 | D.650 n.74 254 URE 5.2 18.1 13.6 15.9 80.1 20.3 11.2
Head Calc. 196a.5 1 10000 [ 027 3.8b 4 B0 24.5 7 56.4 100.0 {1000[ 1000 ] 1000 | 100.0{ 100.0
Combined Products
Products 1+2 15,82 1.29 149.91 1460 | 1526 347 | 279.28 ] 758 a1k 641 11.4 iv9 | 783
Products 3+4 T.01 n.24 2.64 1350 | 2826 ] 0.39 53.93 6.1 4.8 2110 8.1 3.8 104
e
(9}
w

Page 1
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Test No. 52
Purpose: Repeat Test 48, but increase the Primary grinding time to 60 minutes.

Procédure: As for Test 48.

Feed: 2000 g of minus 10 mesh Composite 1A.
Grind: 60 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes
Nay,CO;| NaCN| A317 MlBC Ca(OH),| CuSO,| A350 | Grind | Cond.| Froth
3418A
Grind 5000 | 150 - - - - - 60 - -
Pb Rougher - - 5 15 - - - - 1 -4
Pb Scavenger - - 5 10 - - - - 1 3
- - - 5 - - - - 1 3
DF
1012
Zn Conditioning 1 - - - - | 2000 - - - 5 -
Zn Conditioning 2 - - - - - 800 - - 5 -
Zn Rougher - - - 10 - - 20 - 2 4
Zn Scavenger - - - - 10 - 1 3
Size Analysis : Combined Product
Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 200 mesh 0.9 0.9 99.1
270 2.7 3.6 96.4
400 9.4 13.0 87.0
28.1 um 11.4 24 .4 75.6
21.8 11.4 35.8 64.2
15.2 15.9 51.7 48.3
10.4 12.8 64.5 35.5
8.1 7.4 71.9 28.1
- 8.1 28.1 100.0 -
Total 100.0 7 - _ -

SG. 4.09



Metallurgical Balance

TestNo. 52
[Product Weight Assaz,%,Pﬂ % Distribution_
g % Cu Pb Zn Fe Au Ag Cu Pb Zn Fe Au Ag

[1.PbRo.Conc. | 264.7 | 14.29 1.4 219 | 1430 | 197 | 3.23 256. 725 | 7864 | 48.6 10.3 | 62.7 | 72.8

2.PbScav.Conc.| 744 3.13 0.36 | 4.52 17.9 263 | 244 88.9 4.9 4.2 15.9 3.6 124 B.6

3.Zn Ho.Cone. 91.9 4.61 0.22 | 2.10 16.2 27.3 1 040 44.6 3.7 24 17.8 46 |25 4.1

4.2n Scav.Conc.| 48.8 245 0.24 | 2.27 2.60 348 | 0.61 44.6 2.1 1.4 1.5 3.1 2.0 2.2

5.Zh Scav. Tail. 1493 | 74.92 1 0.062 | 0.720 | 0.91 285 | 0.20 9.6 16,8 | 135 | 16.2 783 | 204 | 143

Head Calc. 1992.8 | 100.00 | 0.28 | 3.99 4.20 213 | 0.74 50.2 100.0 [ 100.0 | 100.0 | 100.0 | 100.0] 100.0

Combined Products

Products 1+2 18.02 | 1.18 | 18.30 | 1506 | 21.07 | 3.07 | 22138 714 | 62.7 64.5 13.9 | 7511 794

Products 3+4 7.06 023 | 216 | 1148 | 2990 | 047 | 44.60 5.8 3.8 19.3 7.7 4.5 6.3
(=]
&
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Test No. 53
Purpose: Repeat Test 48, but increase the Primary grinding time to 70 minutes.
Procedure: As for Test 48.
Feed: 2000 g of minus 10 mesh Composite 1A.
Grind: 70 minutes at 65% solids in a lab bali mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO; | NaCN] A317 [ MIBC] Ca(OH),| CuSO,| A350 | Grind | Cond.p Froth
3418A
Grind 5000 | 150 - - - - - 60 - - -
Pb Rougher - - 5 15 - - - - 1 4 9.5
Pb Scavenger - - 5 10 - - - - 1 3 -
- - - 5 - - - - 1 3 .
DF
1012
Zn Conditioning 1 - - - | 2000 - - - 5 - 115
Zn Conditioning 2 - - - - - 800 - - 5 -
Zn Rougher - - - 10 - - 20 - 2 3 -
Zn Scavenger - - - - - - 10 -1 1 3 -
Size Analysis : Combined Product
Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 200 mesh 0.3 0.3 99.7
270 2.5 2.8 97.2
28.1 um 18.7 215 78.5
21.8 12.7 34.2 65.8
15.2 16.2 50.4 49.6
10.4 13.1 63.5 36.5
8.1 7.4 70.9 29.1
- 8.1 29.1 100.0 -
Total 100.0 - -

S.G. 411




Metallurgical Balance

TestNo. 53
[Product Weight | - Assay,%_git - % Distribution_
| % Cu Pb Zn Fe Au Ag Cu Pb Zn Fe Au Ag
1.PbRo.Gonc. | 255.7 1285 | 153 | 236 15.70 17.2 3.25 286. 736 | 774 | 49.2 8.2 2.3 | 70.6
2.PbScav.Conc.| 839 4.22 0.37 5.09 16.1 27.6 1.17 86.8 5.8 5.5 16.6 4.3 T4 7.0
3.Zn Bo.Conc. 87.7 | 441 0.2 2.03 15.9 26.2 091 | 472 3.3 2.3 17.1 4.3 6.0 4.0
4.Zn Scav.Conc.| 445 2.24 0.22 242 248 33.7 0.47 45.5 1.8 1.4 1.4 2.8 1.6 2.0
§ Znocav. Tal. | 1517.7 ] 76.29 1 0.054 | 0690 | 0.85 28.3 0.20 11.2 154 134 | 15.8 80.3 ] 228 | 164
Head Calc. 1989.5 [ 100.00 | 0.27 3.92 4.10 26.9 0.67 52.1 100.0 | 100.0 | 100.0 { 100.0 ] 100.0| 100.0
Combined Products
Products 1+2 17.07 [ 1.24 1 19.03 [ 1580 | 19.77 2.14 | 236.79] 784 | 829 [ 65.8 12.6 | 69.7 | ¢7.6
Products 3+4 6.64 0.21 2.16 1138 | 28.72 | 0.76 | 46.63 5.1 3.7 18.4 7.1 7.6 6.0
&
~
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T No. 7

Purpose: Preliminary cleaning test on Composite 1A ore using the rougher flotation

conditions of Test 52.
Procedure: As shown below.

Feed: 2000 g of minus 10 mesh Composite 1A.

Grind: 60 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NazCO3 | NaCN { A317 MIBC | NazSiO3| Grind {Cond. | Froth | pH
3418A
Grind 5000 150 - - - 60 - - -
Pb Rougher - - 5 15 - - 1 4 9.6
Pb Scav. - - 5 10 - - 1 3 -
- - - 10 - - 1 3 -
Pb Regrind - 75 20 - - 20 - - -
Pb 1st Cl. - 20 - 5 100 - 1 4 9.7
- - 1.0 5 - - 1 6 -
Pb 1st Cl Scay - - 5 5 - - 1 3 -
Pb2nd Cl. - 50 - 2.5 50 - 1 4 9.5
- - 4.0 2.5 - - 1 4 -
Pb 3rd CI. - 25 - 5 50 - 1 4 9.5
- - 2.0 5 - - 1 3 -
Pb 4th Cl. - 25 - 5 50 - 1 3 -
- - 2.0 5 - - 1 3 -
Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings
Conditions:
Reagents Added, grams per tonne - Time, minutes
Stage pH
Ca(OH)2 | CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition - 1250 - - - - 5 - -
- 800 - - - 5 - 11.7
Zn Rougher . - - 30 10 - 2 4 -
- - 10 5 - 1 3 -
Zn Regrind (PM) 1000 100 - - 30 - - -
H.S. Cond. - - 20 - - 10 - -
Zn 1st Cleaner - - - 5 - 1 4 12.0
Zn 1st Cl Scav - - 10 5 - 1 2 -
Zn 2nd Cleaner 500 - - - - 1 4 12.3
Zn 3rd Cleaner 500 - - - - 1 3 12.3
Zn 4th Cleaner 500 - - - - 1 2 -
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T No. 7
Purpose: Repeat Test 72, but replace NaCN with depressant LS8.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 1A.
Grind: 60 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO;[ LS8 | A317 [ MIBC| NapSiO;| Oxalic] NaCN { Grind | Cond.{ Froth
3418A Acid
Grind 5000 | 300 . . - - 60 . A
Aerate - - 5 15 - - - - 10 - -
Pb Rougher - - - - - - - - 1 4 9.3
Pb Scavenger - - 5 10 - - - - 1 3
- - - 5 10 - - - 1 3 -
Pb Regrind (RM) - . . . . - . 20 - - -
H.S. Condition - - - - - 900 |500 - 20 - 75
Pb 1st Cleaner - 5 10 - - 1 - - 1 3 -
- - 5 5 - - - - 1 3 -
Pb 1st Cl. Scav. - - 5 5 - - - - 1 3 -
Pb 2nd Cleaner - 50 10 5 50 - - - 1 3 9.0
- - 10 5 - - - 1 3 -
- - 10 5 - - - - 1 2 -
Pb 3rd Cleaner - - - - 50 - - - 1 3 8.9
- - 10 5 - - - - 1 3 R
Pb 4th Cleaner - - - 5 50 - - - 1 3 -
- 10 - - - - - 1 2 .

Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 29.0um 0.1 0.1 99.9
225 0.9 1.0 99.0
15.7 9.2 10.2 89.8
10.8 18.0 28.2 71.8
8.3 13.1 41.3 58.7
- 8.3 58.7 100.0 -
Total 100.0 - -

S.G. 4.66
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T No. 7
Purpose: Repeat Test 72, but replace NaCN with depressant DS20.
Procedure: ~ As shown below. ‘
Feed: 2000 g of minus 10 mesh Composite 1A.
Grind: * 60 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
.|NaoCO3 | DS20 MIBC | NasSiO3| Grind |Cond. | Froth | pH
3418A
Grind 5000 200 - - - 60 - - -
Pb Rougher - - 5 15 - - 1 4 9.4
Pb Scav. - - 5 10 - - 1 3 -
- - 5 10 - - 1 3 -
Pb Regrind - 75 20 - - 20 - - -
Pb 1st Cl. - 20 - 5 100 - 1 4 9.5
- - 2.5 5 - - 1 6 -
Pb 1st Cl Scay - - 5 5 - - 1 3 -
Pb 2nd Cl. - 50 - 2.5 50 - 1 3 9.5
- - 5 .5 - - 1 3 -
Pb3rd CL - 25 - 5 50 - 1 3 9.4
- - 5 5 - - 1 3 -
Pb 4th Cl. - - - 5 50 - 1 2 9.4
- - 5 5 - - 1 2 -
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Test No. 85
Purpose: A locked cycle test on \Composite 1A ore, using conditions similar to Test 72.
Procedure: As shown below.
Feed: 6 x'2000 g of minus 10 mes.h Composite 1A.
Grind: 60 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NasCOg | NaCN | A317 MIBC | NasSiO3| Grind |Cond. | Froth | pH
3418A .
Grind 5000 150 - - - 60 - - -
Pb Rougher - - 5 15 - - 1 4 9.6
Pb Scav. - - 5 5 - - 1 3 -
- - 5 5 - - 1 3 -
Pb Regrind - 75 20 - - 20 - - -
Pb 1st Cl. - 20 - 25 100 - 1 3 9.7
- - 2.5 25 - - 1 3 -
Pb 1st Cl Scay - - 5 2.5 - -1 3 -
Pb 2nd Cl. - 50 - - 50 - 1 3 9.5
- - 4.0 2.5 - - 1 3 -
Pb 3rd Cl. - 25 - - 50 - 1 3 9.5
Pb 4th C\. - 25 - - 50 - 1 {1.5 9.5
Feed: Pb Rougher + Pb 1st Cleaner Scav Tailings.
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)2| CusO4| A350 | DF | Grind | Cond. | Froth
1012
Zn Circuit:
Condition 1 2500 - - - - 5 - 11.6
Condition 2 - 800 - - - 5 - 11.7
Zn Rougher - - 30 10 - 2 4 -
- - 10 5 - 1 3 -
Zn Regrind (PM) 1000 100 - - 30 - - -
H.S. Condition : - - 20 - - 10 - -
Zn 1st Cleaner - - - 5 - 1 4 12.0
Zn 1st Cl Scav - - 10 5 - 1 2 -
Zn 2nd Cleaner 500 - - - - 1 4 12.3
Zn 3rd Cleaner 500 - - - - 1 3 12.3
Zn 4th Cleaner 500 - - - - 1 2 12.4




Test No. 85

Flowsheet
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6 * 2Kg. -10. mesh Comp. No.1A
Y
Grind
A4 p Tai
[Pb Rougher|—] Pb Scav b Scav. Tail
[Pb Regrind
Pb Cl. Scav. Talil
Y
Pb 1st Cl..—#Pb Cl. Scav. Condition
Condition
|
Pb 2nd Cl. L .
7n Rougher —»{ Zn Scav. |—»
Zn
Scav
Pb 3rd Cl. Regrin Tail
H.S. Cond.
Pb 4th CI. Zn 1ist Cl.}—»Zn Cl. Scav |—»
Zn 1s
=>0d CI Cl. Scav Ta
Pb 4th _Cleaner Concentrate
Zn 3rd Cl.
Zn 4th CI.

Zn 4th CF Conc.
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3458B-85 Metallurgical Results

Product . Waeight Assays, %, gt % Distribution
g % Cu Pb Zn Fe Au Ag Pb Fe Au Ag

N
3

1.Pb Cl Conc A 48.7 0.4 293 48.7 10.3 9.67 13.5 523. 54 1.1 0.2 79 46
2.PbClConcB 89.6 0.8 237 439 12.1 122 103 453. 89 23 04 111 73
3.Pb ClConc C 83.6 0.7 242 452 115 11.2 10.1 470. 85 2.1 0.3 102 7.0
4.Pb ClConcD 855 0.7 3.06 43.7 13.7 11.1 9.88 477. 84 25 03 102 73
5.Pb ClConcE 84.0 0.7 2.54 425 12.7 12.0 9.90 460. 81 23 0.3 10.0 6.9
6.Pb ClConcF ' 829 0.7 255 43.7 12,5 13.2 10.4 436. 82 22 0.4 104 6.5
7. 4th ClTail F 579 05 - 343 148 153 2.28 350. 45 1.8 03 1.6 3.6
8. 3rd Cl Tall F 98.5 0.8 - 283 165 176 1.77 308. 63 35 06 21 54
9. 2nd Cl TailF 96.9 0.8 - 18.0 16.6 21.3 1.17 225. 39 34 07 14 3.9
10.1st ClScavConcF 449 0.4 - 153 18.6 227 1.15 202. 1.5 18 03 06 1.6
11.Zn CL Conc A 67.2 0.6 - 1.70 52.4 966 0.55 549 03 75 0.2 04 0.7
12.ZnCL Conc B "~ 60.3 05 - 412 49.4 10.8 0.75 827 06 64 02 05 09
13.Zn CL Conc C 822 07 - 2.44 52,0 877 0.55 731 05 9.1 02 05 1.1
14. Zn CL Conc D 77.8 07 - 279 52.0 881 0,91 73.0 05 87 02 09 1.0
15.Zn CL Conc E 83.2 0.7 - 273 52.8 859 0.46 71,1 05 94 02 05 1.1
16.ZnCL Conc F 91.3 0.8 - 3.09 52.1 880 052 763-0.6 102 03 06 1.2
17.Zn 4th Cl Tail F 20.6 0.2 - 117 247 17.9 1.07 181 05 1.1 0.1 03 0.7
18. 3rd Cl Tait F 478 0.4 - 125 11,9 226 0.99 171 13 12 03 06 1.5
19. 2nd Cl Tail F 76.5 06 - . 105 6.92 26.2 0.99 142 1.8 1.1 06 09 1.9
20. 1st Cl Scav Conc F 70.3 0.6 - 8.67 467 29.4 154 117 14 07 07 13 1.5
21.1st Cl Scav Tail A 1935 1.6 - 1.95 1.23 26.6 0.59 295 09 0.5 1.7 1.4 1.0
22.1st Cl Scav Tail B 105.1 0.9 - 1,72 1.22 265 0.35 289 04 03 09 04 05
23.1st Cl Scav Tail C 237.7 2.0 - 3.00 1.36 27.8 0.36 46.0 1.6 07 21 t0 20
24.1st Cl Scav Tail D 1823 1.5 - 4.04 1.71 26.2 0.43 60.6 1.7 0.7 1.5 09 20
25.1st Cl Scav Tail E 2945 25 - 3.39 151 276 037 490 23 10 26 1.3 2.6
26.1st Cl Scav Tail F 2913 25 - 430 1.6527.4 041 61.0 28 1.0 26 1.4 - 3.2
27. ZnRoScavTailA  1489.3 126 - 0.75 0.85 28.2 0.22 11.8 25 2.7 136 39 3.1
28. Zn Ro Scav Tail B 1506.7 12.7 - 0.84 0.87 26.8 0.20 13.2 29 2.8 13.1 3.6 3.6
20. ZnRoScavTalC  1528.7 129 - 0.93 0.91 285 0.19 131 32 3.0 141 35 3.6
30. Zn Ro Scav Tail D 1591.7 134 - 0.98 0,92 27.3 020 165 35 3.1 140 3.8 47
31. ZnRoScavTalE  1463.1 124 - 1.01 0.93 27.7 0.19 161 33 29 131 33 42
32. Zn Ro Scav Tail F 1507.3 12.7 - 0.97 0.90 285 0.19 151 33 29 1389 34 4.1
Head (calc) 11840.9100.0 - 3.74 3.95 26.1 0.70 47.3 100.0 100.0 100.0 100.0 100.0
Combined Products
Comb Pb Conc.1 to 6 40 262 443 12.3 11.7 105 466 47.4 125 1.8 59.7 395
Comb Pb Cl Tails 7to10 2.5 - 242 16.5 19.1 158 273 163 105 1.8 5.7 146
Comb Zn Cl.Conc. 11016 3.9 - 2.79 51.9 9.14 0.61 720 29 513 14 34 59
Comb Zn Cl Tails 171020 1.8 - 105 8.99 25.7 1.18 144 5.1 4.1 1.8 3.0 55
Comb Zn Cl Scav Tails 211026 11.0 - 3.26 1.48 27.2 0.42 482 96 41 115 6.5 11.2
Comb Zn Ro Sc Tails 27t032 76.7 - 0.91 0.90 27.8 0.20 143 18.7 174 81.8 21.7 23.2
Projected Results Cycles E & F
Pb Cleaner Conc 5.3 431 12.6 12.6 10.1 448 613 17.0 25 70.8 507
Zn Cleaner Conc 4.5 2.02 52.4 870 0.49 738 35 596 15 29 7.0
Zn Scav. Tail 90.2 1.46 1.02 28.0 0.22 221 35.2 23.4 96.0 26.3 423

Head(calc) 100.0 3.74 3.95 26.3 0.76 47.1 100.0 100.0 100.0 100.0 100.0
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Test No. 54

Purpose: To examine the effect of fineness of grind on Pb-Zn rougher flotation on
Composite 1B ore.

Procedure: As for Test 42.

Feed: 2000 g of minus 10 mesh Composite 1B.
Grind: 30 minutes at 65% solids in a lab ball mill
Conditions:
Stage .Reagents Added, grams per tonne Time, minutes
Na,CO; | NaCN| A317 | MIBC| Ca(OH),| CuSO,| A350 | Grind | Cond.| Froth
3418A ,
Grind 2000 150 - - - - - 30 - -
Pb Rougher - - 5 15 - - - - 1 4
Pb Scavenger - - 5 10 - - - - 1 3
- - - 5 - - - - 1 3
DF
1012
Zn Conditioningj 1 - - 1250 - - - 5 -
Zn Conditioning 2 - - - - - 800 - - 5 -
Zn Rougher - - - 10 - - 20 - 2 4
Zn Scavenger - - 2.5 - - 10 - 1 3
Size Analysis : Combined Product
Particle Size ‘ % Retained % Passing
Individual Cumulative Cumulative
+ 200 mesh 6.3 6.3 93.7
270 10.1 16.4 83.6
400 171 33.5 66.5
27.0 um 12.9 46.4 53.6
20.9 10.7 571 42.9
146 12.1 69.2 30.8
10.0 8.8 78.0 22.0
7.8 4.5 82.5 17.5
- 7.8 17.5 100.0 -
Total 100.0 - -

S.G. 4.32




Metallurgical Balance

Test No. 54
Product Weight — —_Assay, %, git % Distribution_
g % Cu Pb Zn Fe Au Ag Cu Pb Zn Fe Au Ag

TPbRo Conc | 7885 | 949 | 1.13 | 425 | 1070 | 11.6 | 4.86 | 487 | 494 [ 682 | 151 | 38 | 555 | 59.7 |

2.PbScav.Conc.| 98.1 494 | 052 | 1630 | 133 | 243 | 235 | 2050 ] 118 [ 136 [ 938 4.2 14.0 | 13.1

3.ZnRo.Conc. | 2584 | 13.02 | 021 | 262 34.7 17.7 1 0.39 56.8 126 | 58 | 672 80 1 6.1 9.5

4.ZnScav.Conc.] 1719 | 866 | 026 | 3.7% 3.27 36 0.65 | 70.0 104 55 4.2 109 | 6.8 7.8

5 ZnScav. Tail. | 12684 | 63.89 | 0054 | 0640 | 0.39 32.8 | 0.23 11.9 159 | 6.9 3.7 730 | 17.7 | 9.8

Head Calc. 1985.3 ] 100.00 [ 0.22 | 592 6.72 28.7 | 0.83 7¢.4 | 100.0 [100.0] 100.0 ] 100.0 [ 100.0] 100.0

Combined Products

Products 1+2 1444 | 0.92 [ 33.53 | 11.59 1§.9$ 400 | 39047 61.2 | 818 | 24.9 8.0 6951 728

Products 3+4 5167 | 0.23 | 3.07 | 22.14 | 25.01 | 049 | 6207 | 229 [ 113 [ 714 | 189 [ 128 ] 174
(]
2]
Yo

Page 1
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S.G. 433

Test No. 55
Purpose: Repeat Test 54, but increase the grinding time to 40 minutes.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 1B.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO;] NaCN| A317 | MIBC| Ca(OH),;| CuSO,} A350 | Grind | Cond.| Froth
3418A :
Girind 2000 150 - - - - - 40 - - -
Pb Rougher - - 5 15 - - - - 1 4 9.6
Pb Scavenger - 5 10 - - - - 1 3
- - - 10 - - - - 1 3 .
DF
11012
Zn Conditioning 1 - - - -] 1250 - - - 5 - 11.5
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4
Zn Scavenger - - - 2.5 - - 10 - 1 3 -
Size Analysis : Combined Product
Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 200 mesh 3.4 3.4 . 96.6
270 7.5 10.9 89.1
400 12.7 23.6 76.4
27.0 um 15.1 38.7 61.3
209 12.0 50.7 49.3
14.6 13.7 "64.4 35.6
10.0 10.1 74.5 25.5
7.8 5.3 79.8 20.2
- 7.8 20.2 100.0 -
Total 100.0 - -
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Test No. 55 - Continued

jize Anal : Pb R \'J n mbin no_regrin

Particle Size % Retained % Passing
Individual Cumulative - ~ Cumulative
+ 270 mesh 1.2 1.2 98.8
26.8 um 22.6 23.8 76.2
20.8 13.6 37.4 62.6
14.5 17.0 54.4 45.6
9.0 11.2 65.6 34.4
7.7 4.8 70.4 29.6
- 7.7 29.6 100.0 -
Total 100.0 - -




Metallurgical Balance

Test No. 55
Product Weight | — Assay %, git % Distribution
g % Cu Pb Zn Fe Au Ag Cu Pb Zn Fe Au Ag

T PbBo Conc. | 1852 | 928 | 1.19 | 44.2 | 10.20 | 106 | 5.03 | 527. | 524 | 697 | 143 | 35 | 630] 624

2.Pb ocav.Conc.| 94.9 475 | 059 | 1680 | 153 | 236 | 161 | 2139 | 133 [ 136 ] 110 [ 40 | 103 ] 13.0

3.2n Ro. Conc. | 189.2 | 948 | 0.17 | 1.65 | 43.3 | 123 [ 025 [ 44.1 7.6 2.7 | 61.8 | 4.2 | 3.2 53

4.7n Scav.Conc.| 1964 | 9.84 | 0.06 | 4.22 | 635 | 344 | 061 | 756 121 | 7.1 94 121 | 8.1 35

G 7n Soav. Tall. | 1330.1 | 66.64 | 0.046 | 0.620 | 0.35 | 32.0 | 0.17 11.5 145 | 1.0 35 | 16.2 | 153 | 9.8

Head Calc. 19958 | 100.00 | 0.21 | 589 | 6.64 | 28.0 | 0.74 78.4 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0] 100.0

Combined Products

Products 1+2 1405 090 [ 3492 ] 7193 [ 7500 587 [42092] 657 [ 833 [ 252 | 75 | 734 754

Products 3+4 1932 | 0.22 | 2.06 | 2448 | 2366 ] 043 | 60.14 | 188 | 9.7 | 71.3 ] 163 [ 11.3] 148
ol
N
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Test No. 56
Purpose: Repeat Test 54, but increase the grinding time to 50 minutes.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 1B.
Grind: 50 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO; | NaCN| A317 | MIBC| Ca(OH),| CuSO4| A350 | Grind Cond.] Froth
3418A
Grind 2000 150 - - - - 50 - - -
Pb Rougher - - 5 15 - - - - 1 4 9.6
Pb Scavenger - - S 10 - - - - 1 3 -
- - - 10 - - - - 1 3 -
DF
1012
Zn Conditioning 1 - - - -1 1250 - - - 5 - 11.5
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4 -
Zn Scavenger - - - 2.5 - - 10 - 1 3 -
Size Analysis : Combined Product
Particle Size % Retained % Passing
' Individual Cumulative Cumulative
+ 200 mesh 1.5 1.5 98.5
270 5.8 7.3 92.7
400 , 11.3 18.6 81.4
26.9 um 14.3 32.9 67.1
20.9 12.1 45.0 55.0
14.6 14.7 59.7 40.3
10.0 11.0 70.7 29.3
7.7 6.1 76.8 23.2
- 7.7 23.2 100.0 -
Total 100.0 - -

S.G. 436




Metallurgical Balance i

TestNo. 56
Product Weight | Assaz,%,r.'t % Distribution

g % Cu Pb Zn Fe Au Ag Cu Pb Zn Fe Au Ag
1.PbRo.Conc. 201.9 10.11 1.2 43.3 9.87 11.5 4.80 502. 56.2 734 14.8 4.1 63.7 | 63.9 |
5 Pb Scav. conc.| 90.1 451 0.65 | 15.00 15.8 22.5 2.09 220.7 13.6 114 10.6 3.6 124 | 125
3.Zn Ro.Conc. 195.2 9.78 0.15 1.54 43.7 12.5 0.21 504 5.8 2.6 53.4 4.3 ¥R 6.2
4 7n Scav.conc.| 1775 §.69 0.2 4.17 5.92. 35 0.62 74.7 1.1 6.2 7.8 11.0 1.2 8.4
5. Zn Scav. Tail. 1332.1 | 66.71 .04 | 0570 0.35 32.6 0.16 10.8 124 6.4 3.5 77.0 14.0 9.1
Head Calc. 1996.8 | 100.00 | 0.22 5.96 6.74 26.3 0.76 79.5 1000 | 100.0 ] 100.0 | 100.0 100.0] 100.0
Combined Products
Products 1+2 14.62 103 | 3457 | 11.70 | 14.89 396 | 415.20] 69.7 848 | 254 1.3 76.1 | 764
Products 3+4 1666 | 0.21 2.82 35 71 | 23.22 | 0.41 61.97 17.9 §8 | 71.2 15.3 9.9 14.6
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Test No. 63
Purpose: Preliminary cleaning test on Composite 1B ore using the rougher flotation
conditions of Test 61.
Procedure:  As for Test 61.
Feed: 2000 g of minus 10 mesh Corhposite 1B.
Grind: 40 minutes at 65% solids in a lab ball mill ]
Conditions:
Reagents Added, grams per tonne Time, minutes
NapCO3 | NaCN MIBC | NasSiO3| Grind |Cond. | Froth | pH
3418A
Grind 2000 200 - - - 40 - - -
Pb Rougher - - 5 15 - - 1 4 9.7
Pb Scav. - - 5 10 - - 1 3 -
- - 2.5 10 - - 1 3 -
Pb Regrind - 75 20 - - 20 - - -
Pb 1st Cl. - 20 - 5 100 - 1 4 9.8
- - 1.0 5 - - 1 6 -
Pb 1st Cl ScaV - - 5 5 - - 1 3 -
Pb2ndCl. - 50 - 2.5 50 - 1 4 -
- - 4.0 10 - - 1 4 -
Pb 3rd Cl. - 25 - 5 50 - 1 4 -
- - 2.0 5 - - 1 3 -
Pb 4th CI. - 25 - 5 50 - 1 3 -
- - 2.0 5 - - 1 3 -
Feed: Pb Scavehger + Pb 1st Cleaner Scavenger Tailings
Conditions:
Reagents Added, grams per tonne - Time, minutes
Stage pH
Ca(OH)2 | CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 - - - - 5 - -
- 800 - - - 5 - 12.2
Zn Rougher - - - 20 5 - 2 4 -
- - 10 2.5 - 1 3 -
Zn Regrind (PM) 1000 - - - 20 - - -
H.S. Cond. - - 10 - - 10 - -
Zn 1st Cleaner - - - - - 1 5 12.2
Zn 1st Cl Scav - - 10 5 - 1 3 -
Zn 2nd Cleaner 500 - - - - 1 4 12.3
Zn 3rd Cleaner 500 - - - - 1 3 12.3
Zn 4th Cleaner 500 - - - - 1 2 -




Metallurgical Balarice

Test No. 63
Product Weight Assays ,% % Distribution

g %X Pb Zn Pb Zn
1. PbCleaner. Conc. 127.5 6.46 51.0 8.31 0.7 8.2
2. Pb4th Cl. Tall 245 | 1.24 44 2 6.64 9.9 1.6
3. Pb 3rd Cl. Vail 13.8 0.70 27.2 10.49 34 1.2
4. Pb 2nd Cl. Tail 28.2 145 9.32 12.6 2.4 2.8
5. Pb 1stCl. Scav. Cone. | 151 0.76 5.65 20.6 0.8 24
6. Zrni Cleaner Cone. 98.4 4.98 0.36 56.6 0.8 43.3
7. Zn4th Cl. Tail 13.5 0.68 1.25 454 0.2 4.8
8.2n 3rd Cl. Tail 25.2 1.28 1.65 40.9 N4 8.0
9. 2n 2nd Cl. Tail 47.3 2.40 1.93 28.7 0.8 10.6
10.2n 1stCl. Stav. Conc. | 79.6 4.03 2.37 18.30 1.7 11.3
11.2n 18t CI. Scav. Tail, 149.5 1.57 1.26 1.86 1.7 2.2
12.2n Scav. Tail 1352.1] 6847 0.59 0.34 7.3 3.6
Head Calc. 1974.7] 100.00 557 6.51 100.0 100.0
Combined Products
Products 1+2 7.70 58.3 6.4 80.b 9.9
Products 1-3 8.40 55.7 8.6 84.0 11.1
Products 1-4 9.82 49.1) 9.2 86.4 13.8
Products 1-5 10.59 45.8 10.0 87.2 16.2
Froducts B+7 567 0.91 58,2 9 48.1
Products 6-8 6.94 1.04 52.6 1.3 56.1
Products 6-9 9.34 1.27 46.5 2.1 66.7
Products 6-10 13.37 1.60 38.0 3.8 78.0
Products 6-11 20.94 1.48 249 5.6 80.2
Products 6-12 39.41 0.80 6.10 12.8 83.8
FProducts 11+12 76.04 0.66 049 9.0 5.7
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Test No. 64
Purpose: Preliminary Pb-Zn cleaning test on Composite 1B ore using the conditions of
Test 62.
Procedure: As for Test 62, but increase the Zn rougher collector to 30 g/t and add 100 g/t
CuS04 to the Zn regrind.
Feed: 2000 g of minus 10 mesh Composite 1B.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne - Time, minutes
NasCO3 | NaCN MIBC | NasSiO3| Grind |Cond. | Froth | pH
3418A|
Grind 2000 200 - - - 40 - - -
Pb Rougher - - 5 15 - - 1 4 9.7
~ Pb Scav. - - 5 10 - - 1 3 -
- - 2.5 10 - - 1 3 -
Pb Regrind - 75 20 - - 30 - - -
Pb 1st Cl. - 20 - 5 100 oo 1 4 9.7
- - 1.0 5 - - 1 6 -
Pb 1st Cl Scau - - 5 5 - - 1 3 -
Pb 2nd Cl. - 50 - 2.5 50 - 1 4 9.8
- - 4.0 10 - - 1 4 -
Pb 3rd Cl. - 25 - 5 50 - 1 4 9.8
- - 2.0 5 - - 1 3 -
Pb 4th Cl. - 25 - 5 50 - 1 3 -
- - 2.0 5 - - 1 3 -
Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)2| CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 - - - - 5 - -
- 800 - - - 5 - 12.2
Zn Rougher - - 30 10 - 2 4 -
- - 10 5 - 1 3 -
Zn Regrind (PM) 1000 100 - - 30 - - -
H.S. Cond. - - 15 - - 10 - -
Zn 1st Cleaner - - - 25 - 1 5 12.2
Zn 1st Cl Scav - - 10 5 - 1 3 -
Zn 2nd Cleaner 500 - - - - 1 4 12.3
Zn 3rd Cleaner 500 - - - - 1 3 12.3
Zn 4th Cleaner 500 - - - - 1 2 -




Metallurgical Balarce

Test No. 64
Product Weight Assays % % Distribution

g % Pb Zn Pb Zn
[1.PbCleaner. Conc. | 1041 5.24 63.9 6.11 63.3 9.0
2. Pb4th Cl. Tail 1277 1.39 53.0 7.24 13.0 1.6
3. Pb 3rd Cl. Tail 22.9 1.15 338 11.7 K] 2.1
4. Pb 2nd Cl. Tail 26.7 1.34 10.1 15.3 24 3.2
5. Pb 1st Cl. Scav. Conc. 17 0.86 770 17.7 1.2 2.3
6. 2Zn CleanerConc. 122.9 6.19 0.89 56.8 1.0 544
¥, Zn4thCl. Tail 18.6 0.94 1.32 48.7 0.2 7.1
8.2n 3rd Cl. Tall 17.5 0.88 1.97 36.6 0.3 5.0
9. Zn 2nd Cl. Tail 20.8 1.05 249 16.8 0.5 2.7
10.Zn 18t Cl. Scay. Conc.| 79.9 4.02 3.28 18.70 23 11.6
11.2n 1st Cl. Scav. Tail. | 1654 8.33 1.21 0.97 1.8 1.3
12. Zn Scay. Tall 1362.6] 63.61 0.61 0.36 .3 3.8
Head Calc. 1986.1] 100.00 571 6.46 100.0 100.0
Combined Products
Products 1+2 6.64 5.6 6.3 76.3 6.5
Praducts 1-3 7.79 60.9 7.1 83.1 8.6
Praducts 14 9.13 534 8.3 85.5 11.8
Products 1-5 9.99 49.5 9.1 86.6 14.1
Products 6+7 712 0.95 55.7 1.2 61.5
Products 6-3 8.01 1.06 53.6 1.5 66.5
Products 6-9 9.05 1.22 449.3 1.9 69.1
Products 6-10 13.08 1.86 399 4.3 80.8
Products 6-11 2140 1.61 24.8 6.0 82.0
Products §-12 90.01 .85 6.16 13.4 85.9
Products 11+12 75.93 0.B7 . 043 9.1 5.1
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Test No. 68
Purpose: A precycle test on Composite 1B ore using the flotation conditions of Test 64.
Procedure: As for Test 64.
Feed: 2000 g of minus 10 mesh Composité 1B.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Na>CO3 § NaCN | A317 MIBC | NasSiO3} Grind |Cond. | Froth | pH
3418A ’
Grind 2000 200 - - - 40 - - -
Pb Rougher - - 5 15 - - 1 4 9.7
Pb Scav. - - 5 10 - - 1 3 -
- - 2.5 10 - - 1 3 -
Pb Regrind - 75 20 - - 30 - - -
Pb 1st Cl. - 20 - 5 100 - 1 4 -
- - 1.0 5 - - 1 6 -
Pb 1st Cl Scay - - 5 5 - - 1 3 -
Pb 2nd Cl. - 50 - 2.5 50 - 1 4 -
- - 4.0 10 - - 1 4 -
Pb 3rd Cl. - 25 - 5 50 - 1 4 -
‘ - - 2.0 5 - - 1 3 -
Pb 4th Cl. - 25 - 5 50 - 1 3 -
- - 2.0 5 - - 1 3 -
Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)2 | CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 - - - - 5 - -
- 800 - - - 5 - 11.8
Zn Rougher - - 30 10 - 2 4 -
- - 10 5 - 1 3 -
Zn Regrind (PM) 1000 100 - - | 30 - - -
H.S. Cond. - - 20 - - 10 - -
Zn 1st Cleaner - - - 5 - 1 6 11.7
Zn 1st Cl Scav - - 10 5 - 1 3 -
Zn 2nd Cleaner 500 - - - - 1 4 -
Zn 3rd Cleaner 500 - - - - 1 3 12.0
Zn 4th Cleaner 500 - - - - 1 2 -




betallurgical Balance

Test No. 68 ,
Product Weight Assays ,% % Distribution

g % Pb Zn Pb Zn
1. Pb Cleaner. Conc. 131 6.50 63.3 8.55 721 8.6
2. Pb4thCl. Tail 22.1 .11 42.7 9.58 8.2 1.6
3. Pb 3rd Cl. Tail 18.7 0.94 24.9 12.3 4.0 1.8
4 Pb 2nd Cl. Tall 26.4 1.33 §.64 13.8 2.0 2.8
§ Pb 1stCl. Scay.Conc. [ 15.2 0.77 6.50 271 0.9 3.2
6. Zn Cleaner Conc. 83.1 4.19 0.84 57.0 0.6 36.5
7. Zn4th Cl. Tail 33 1.66 0.95 55 0.3 14.0
8.2n 3rd Cl. Tall 27 1.36 141 44 4 0.3 9.2
9.2n 2nd Cl. Tail 34.3 1.73 2.01 27.8 0.6 7.3
10.2n 1stCl. Scav. Conc. | 59.6 3.00 2.56 18.60 1.3 8.5
11.2Zn 15t Cl. Scav. Tail. 178.7 9.01 1.57 1.51 2.1 2.1
12.2n Scav. Tall 1354.3] 68.28 0.64 0.41 75 4.3
Head Cale. 1983.4| 100.00 5.80 6.54 100.0 100.0
Combined Products
Products 1+2 172 60.3 8.7 80.3 10.3
Products 1-3 8.66 56.5 9.1 84 .4 12.0
Products 14 9,39 50.1 9.7 86.3 14.8
Products 1-5 10.76 47.0 11.0 §7.2 18.0
Products B+7 5.85 0.87 56.4 g 50.5
Products 6-8 7.21 0.97 54.2 1.2 59.7
Products 6-9 8.94 1.1% 491 1.8 57.1
Products 6-10 11.95 1.52 414 3.1 75.6
Products 6-11 20.96 1.46 24.3 5.3 11.7
Products b-12 59,24 0.83 6.01 12.8 §2.0
Products 11+12 77.24 0.73 0.54 9.7 6.4
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T No. 7

Purpose: A precycle test on Composite 1B ore using the flotation conditions of Test 68.

Procedure: As for Test 68 - but increase the collector in the Zn high speed conditioner.

Feed: 2000 g of minus 10 mesh Composite 1B.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NaoCO3 | NaCN | A317 MIBC | NasSiO3| Grind [Cond. | Froth | pH
. 3418A . ’
Grind 2000 200 - - - 40 - - -
Pb Rougher - - 5 15 - - 1 4 9.5
Pb Scav. - - 5 10 - - 1 3 -
- - 2.5 10 - - 1 3 -
Pb Regrind - 75 20 - - 30 - - -
Pb 1st Cl. - 20 - 5 100 - 1 4 9.7
- - 1.0 5 - - 1 6 -
Pb 1st Cl Scau - - 5 5 - - 1 3 -
Pb 2nd Cl. - 50 - 2.5 50 - 1 4 9.8
- - 4.0 10 - - 1 4 -
Pb 3rd Cl. - 25 - 5 50 - 1 4 -
- - 2.0 5 - - 1 3 -
Pb 4th Cl. - 25 - 5 50 - 1 3 -
- - 2.0 5 - - 1 3 -
Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)2 | CuSOg4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 - - - - 5 - -
- 800 - - - 5 - 12.0
Zn Rougher - - 30 10 - 2 4 -
- - 10 5 - 1 3 -
Zn Regrind (PM) 1000 100 - - 30 - - -
H.S. Cond. - - 30 - - 10 - -
Zn 1st Cleaner - - - 5 - 1 6 11.7
Zn 1st Cl Scav - - 10 5 - 1 3 -
Zn 2nd Cleaner 500 - - - - 1 4 >12
Zn 3rd Cleaner 500 - - - - 1 3 12.0
Zn 4th Cleaner 500 - - - - 1 3 12.1




Metallurgical Balarce

Test Ho.70
Product Weight Assays X % Distribution

q % Pb Zn Pb Zn
1. Pb Cleaner. Con. 115.3 561 b4 765 6.8 5.9
2. Pb4thCl Tail 51.8 1.60 51.1 8.5 14.2 2.1
3.Pb 3rd L Tadl 27.9 1.40 32.8 10.9 a0 24
4. Pb 2nd Cl. Tail 38.1 1.92 g.16 12.6 27 3.8
5 Pb 1stCl. Scav. Cone, 149.6 .99 4 25 159 0 24
B.Zn Cleaner Cong., 14497 754 072 6.4 0.4 Bb.3
7.2n4th CL Tal 11 1.5% 1.24 435 m 3.8
a.2n 3rd Cl, Tail 11.2 1.5f 200 347 0.2 3.1
5.2n 2nd ). Tail 14.5 0.k& 280 136 0.5 14
19, Zn 13t Seay. Cone, | 20 1.1 3.44 10.30 0.5 1.6
11. 21 1st ClL Scaw. Tail, 1058 548 1.30 1.57 1.2 1.3
12, 2n Scav, Tal 14391 7246 065 043 3.2 4.4
Head Cale 1936 100130 507 h.41 0.0 100.0
Combined Products
Froducks 1+2 741 kD0 7.8 AL 9.1
Products 1-3 381 55.b 6.3 R 114
Products 1-4 10735 47.1 9.1 RT.7 15.2
Products 1-8 11.72 435 9.7 85.5 17.7
Products B+7 4.09 0.76 555 1.1 inn
Products B-§ 5.66 0.54 EER 15 ER
| Products -9 9 34 .93 51.2 1.6 745
Products B-10 : 14,34 1.149 47.2 a1 761
Producks B-11 15.82 1.2¢ 34 3.4 7rs
Producks B-12 55.21 0.75 %.96 11.5 62.3
Products 11+ 12 77.94 .70 0.51 9.4 6.2
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T No. 7
Purpose: A flotation locked cycle tes tusing the conditions of Test 70.
Procedure: As for Test 70.
Feed: 6 x 2000 g of minus 10 mesh Composite 1B.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NasCO3 | NaCN | A317 MIBC | NasSiO3| Grind |Cond. | Froth | pH
3418A
Grind 2000 200 - - - 40 - - -
Pb Rougher - - 5 15 - - 1 4 9.7
Pb Scav. - - 5 10 - - 1 3 -
- - 2.5 10 - - 1 3 -
Pb Regrind - 75 20 - - 30 - - -
Pb 1st Cl. - 20 - 5 100 - 1 3 9.6
- - 1.0 5 - - 1 3 -
Pb 1st Cl Scau - - 5 5 - - 1 3 -
Pb 2nd Cl. - 50 - - 50 - 1 3 -
- 4.0 5 - - 1 3 9.7
Pb 3rd Cl. - 25 - 5 50 - 1 3 9.6
Pb 4th Cl. - 25 - 2.5 50 - 1 3 9.6
Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings
Conditions:
Reagents Added, grams per tonne Time, minutes :
Stage pH
Ca(OH)2| CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 - - - - 5 - -
- 800 - - - 5 - 11.8
Zn Rougher - - 30 10 - 2 4 -
- - 10 5 - 1 3 -
Zn Regrind (PM) 1000 100 - - 30 - - -
H.S. Cond. - - 30 - - 10 - -
Zn 1st Cleaner - - - 5 - 1 6 11.7
Zn 1st Cl Scav - - 10 5 - 1 3 -
Zn 2nd Cleaner 500 - - - - 1 4 12.0
Zn 3rd Cleaner 500 - - - - 1 3 12.0
Zn 4th Cleaner 500 - - - - 1 3 -




Test No.71 Flowsheet | 184
6 * 2Kg. -10 mesh Comp. No.1B

Grind

[Pb Rougher — Pb Scav Pb Scav. _Ta”
<
Y
[Pb Regrind
Pb CI. Scav. Talil
»
4 Y
Pb 1st Cl.—iPb Cl. Scav. Condition
Condition
. T
Pb 2nd Cl. L
Zn Rougher —{ Zn Scav. —»
4 Zn
Scav
Pb 3rd Cl. -Regrind Tail
H.S. Cond.
Pb 4th CI. Zn 1ist Cl.}—¥Zn Cl. Scav —»
| Zn 1s
> 2rd CI. Cl. Scav Ta
Pb 4th Cleaner Concentrate
Zn 3rd Cl.
Zn 4th CI.

zn ath CY Conc.
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S.G. 424

T No. 4
Purpose: A series of roughing tests on Composite No. 2 to evaluate the effect of
grinding fineness.
Procedure:  Asfor Test 42.
Feed: 2000 g of minus 10 mesh Composite 2.
Grind: 30 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Addéd, grams per tonne Time, minutes pH
Na,CO;| NaCN| A31Z | MIBC| Ca(OH),| CuSO,[ A350 | Grind | Cond.| Froth
3418A
Grind 2500 | 150 - - - - - 30 - - 9.5
Pb Rougher - - 5 15 - - - - 1 4 -
Pb Scavenger - - 5 10 - - - - 1 3 -
- - - - 10 - - - - 1 3 -
DF
1012 ,
Zn Conditioning 1 - - - - | 1250 - - - 5 - 115
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4 -
"Zn Scavenger - - - - - - 10 - 1 3 -
ize Analysi mbined Pr
Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 150 mesh 1.0 1.0 99.0
200 4.0 5.0 95.0
270 10.2 15.2 84.8
27.2 um 27.3 42.5 57.5
211 12.0 54.5 45.5
14.7 12.6 67.1 32.9
10.1 9.2 76.3 23.7
7.8 4.8 81.1 18.9
- 7.8 18.9 100.0 -
Total 100.0 - -




Metallurgical Balance

Test No. 45
Product Weight Assay,% git % Distribution

g % Ph Zn | Fe Au Ag Pb Zn Fe Au Ag
1. FbRo. Con, | ' 173.1 g.69 424 12.10 10.9 5.89 472 76.1 15.6 3.9 59.3 61.9
2. Pb Scayv. Cone, 101.9 512 11.4 12.8 273 1.75 164, 12.0 11.6 5.7 10.4 14.2
3.2n Ro. Cone. 206.5 11,3 1.66 421 5.1 N.34 54.5 3.5 h8.8 5.8 4.1 8.5
4.2n Scav. Conc. | 1164 5 85 2.54 4.66 33.0 0.65 54.7 3 4.8 7.9 4.4 4.8
5. 2n Scaw, Taill. 1393.2 ] 8997 | 0.370 .50 26.6 0.27 10.0 5.3 6.2 758 21.9 10.6
Head Cale. 1991 1 '10[],I:I|) 4.65 q.bE 24,55 .86 B30 [ 1000 f 1000 ] 1000 [ 1000 | 100.0
Combinned Products
Froducts 1+2 13,81 4091 12,368 17.0 4.3 | 36N 26 &u.0 30,2 3.6 59.b 7.1
Products 3-+4 1522 2.01 22 221 45 a4 57 b7 63.6 14 .6 8.5 13.3

Fage 1

881
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T No. 4
Purpose: Repeat the conditions of Test 45, but increase the Primary grinding time to 40
minutes.
Procedure: As for Test 42.
Feed: ~ 2000 g of minus 10 mesh Composite 2.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO3;| NaCN| A317 | MIBC | Ca(OH),| CuSO,4| A350 Grind | Cond.| Froth
3418A
Grind 2500 | 150 - - - - - 40 - - 9.5
Pb Rougher - - 5 15 - - - 1 4 -
Pb Scavenger - - 5 10 - - - - 1 3
- - - 10 - - - - 1 3 -
DF
1012
Zn Conditioning 1 - - - -1 1250 - - - 5 - |15
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4 -
Zn Scavenger - - - - - - 10 - 1 3 -
Size Analysis : Combined Product
Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 150 mesh 0.5 0.5 99.5
200 1.8 2.3 97.7
270 5.9 8.2 91.8
27.1 um 26.1 34.3 65.7
21.1 13.0 47.3 52.7
14.7 14.3 61.6 38.4
10.1 10.7 72.3 27.7
7.8 5.5 77.8 22.2
- 7.8 22.2 100.0 -
Total 100.0 - -

S.G. 4.26
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Test No. 46 - Continued

Size Analysis : Pb Ro + Scav Conc Combined (no regrind)

Particle Size % Retained % Passing
individual Cumulative Cumulative
+ 270 mesh 3.1 3.1 96.9
' 26.8 um 16.6 19.7 80.3
20.8 9.1 28.8 71.2
145 15.4 44 2 55.8
9.0 11.4 55.6 44 .4
7.7 5.4 61.0 39.0
- 7.7 39.0 100.0 -
Total 100.0 - -

SG. 498



Metallurgical Balance

Test No. 46
Product YWeight Assay, % git % Distribution

g % Pb Zn Fe Au Ag Pb Zn Fe Au Ag
1. PbFo. Cat, 172.2 E] 425 11.50) 10.1 6.97 43849 7.\ 18.1 3.6 68.7 63.9
2. Pb Scaw. Cone. 98.2 4.92 10.9 13.2 24 9 1.98 175 114 11.8 5.0 111 13.0
3.2n Ro.Coane. 205.3 10.29 1.60 32.6 15.5 0.25 4.5 3.5 61.0 6.8 3.1 8.5
4 7n Soav. Conc, 894 4.44 2,80 3.85 335 0.51 53.3 2.b 3.1 .2 1.6 3.6
5.2 Soav. Tal, - 1429.7 | 71.67 0.5300 | N4b 26.7 0,19 10.1 4.6 6.0 78.7 15.5 11.0
Head Calc. 19943 [ 10000 ) 471 5.50 2433 .83 66.06 | 100.0 [ 100.0 100.0 | 100.0 | 100.0
Combined Products
Froducts 1+¢ 13.56 ANERBERE 15.5 516 | 37497 894 29.9 8.6 14.8 75.9
Products 5+4 1477 1.93 2308 21.0 28 54.14 6.1 b4 .1 27 4.6 12.1

FPage 1

T61
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Test No. 47

Purposve: Repeat the conditions of Test 45, but increase the Primary grinding time to 50
minutes. :

Procedure: As for Test 42.

Feed: ~ 2000 g of minus 10 mesh Composite 2.
Grind: 50 minutes at 65% solids in a lab balt mill
Conditions:
Stage Reagents Added, grams per tonne ' Time, minutes
Na,CO; [ NaCN| A317 | MIBC| Ca(OH),| CuSO,4| A350 | Grind | Cond.| Froth
3418A
Grind 2500 150 - - - - - 50 - -
Pb Rougher - - 5 15 - - - - 1 4
Pb Scavenger - 5 10 - - - - 1 3
- - 10 - - - - 1 3
DF
1012
Zn Conditioning 1 - - - -| 1250 - - - 5 -
Zn Conditioning 2 - - - - - 800 - - 5 -
Zn Rougher - - - 10 - - 20 - 2 4
Zn Scavenger - - - - - - 10 - 1 3
Particle Size ' % Retained % Passing
Individual Cumulative Cumulative
+ 200 mesh 1.5 1.5 98.5
270 3.5 5.0 95.0
27.1 um 24.3 29.3 70.7
21.1 13.2 42.5 57.5
14.7 15.3 57.8 42.2
10.1 11.7 69.5 30.5
7.8 6.1 75.6 24.4
- 7.8 24.4 1 00.0_ -
Total 100.0 - -

S.G. 427



hetallurgical Balance

Test No. 47

Product Weigh Assay, %, git % Distribution

g % Pb Zn Fe Au Al Pb Zn Fe Au Ag

1 FrRo.Conc. 166.4 9.34 40.3 11.40 10.7 5.50 465, 79.7 193 | 4.1 59.2 64.1
2 Pb Seav. Cong. 91.2 4.57 10.3 13.9 24.9 3.14 186, 9.8 115 4.7 16.5 12.5
3.2n Bo Conc. 191.9 961 1.44 34.3 14.4 0.35 89,7 2.9 59.8 57 3.9 12.7
4.2n Scav. Conc. 93.5 463 248 3.86 32.9 0.57 47.1 24 3.3 6.3 3.1 3.3
g Zn Scay. Tall, 14336 | 71.80 0.340 047 26.8 0.21 7.0 5.1 6.1 79.2 17.4 7.4
Head Calt:. 1996.6 | 100.00 | 4.78 5.51 24,30 0.67 756 | 1000 | tug.0 | i00.0 | 100.0 | 100.0
Combined Products _

raducts 1+2 13.90 3076 | 12,2 15.4 472 137334 ] 8956 30.8 8.8 75.7 76.6
Products 3+4 14.29 1.78 24 33 20.5 42 75.74 5.3 63.1 12.0 7.0 16.0

Page 1
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T No. 51
Purpose: A precycle test on Composite No. 2 ore, using the general conditions of Tesf 41,
Procedure: As for Test 41.
~ Feed: 2000 g of minus 10 mesh Composite 2.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NapCOg | NaCN MIBC | NasSiO3| Grind |Cond. | Froth | pH
3418A
Grind 2000 150 - - - 40 - - 9.6
Pb Rougher - - 5 i5 - - 1 4 -
Pb Scav. - - 5 10 - - 1 3 -
- - 2.5 10 - - 1 3 -
Pb Regrind - 50 20 - - 20 - - -
Pb 1st Cl. - 20 - 5 100 - 1 4 9.5
- - 1.0 5 - - 1 6 -
Pb 1st Cl Scay - - 5 5 - - 1 3 -
Pb 2nd Cl. - 50 - 2.5 50 - 1 5 9.5
- - 4.0 10 - - 1 5 -
Pb 3rd Cl. - 25 - 5 50 - 1 4 9.5
- - 2.0 5 - - 1 4 -
Pb 4th Cl. - 25 - 5 50 - 1 3 9.5
- - 2.0 5 - - 1 3 -
Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)2 | CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 1250 - - - - 5 - 11.5
- 800 - - - 5 - -
Zn Rougher - - 20 10 - 2 4 -
- - 10 5 - 1 3 -
Zn Regrind (PM) 250 - 10 - 10 - - -
Zn 1st Cleaner - - - - - 1 4 11.0
Zn 1st Cl Scav - - 5 5 - 1 4 -
Zn 2nd Cleaner 250 - - - - 1 4 11.5
Zn 3rd Cleaner 250 - - - - 1 3 11.9
Zn 4th Cleaner 250 - - - - 1 3 11.9




Metallurgical Balance

Test No. 51
Product [Weight] —_Assays % % Distribution

g % Pb Zn Fe | Au | Ag | Pb Zn Fe | Au | Ag
TBoCleaner Come. | 1017 ] 5.4 | 604 |11.00]14.90 [ 114|708 | 681 | 103 ] 1.1 [704} 597
2. Pb4th Cl. Tail 546 | 124 | 494 | 687 | 11.3 1123|452 | 135 [ 20 ] 06 | 18 ] 92
3. Pb 3rd CI. Tail 12 0.61 30 | 9.03119.3 1094269 40 | 1.0 [ 05 [ 07 | 27
4. Pb 2nd Cl. Tall 194 | 098 | 114 [ 11.112868]0721133.] 25 | 20 1.2 108 | 21
& Pb 18t Cl. Scav.Conc. | 10.3 | 052 | 5.3 | 17.8 | 30.111.55] 149. 1 0.6 171071101 13
6. Zn Cleaner Conc. 158.7 | 6.02 | 1.61 | 494 | 9.0 [040]623] 28 | 718 ] 50 39 1 8.2
7. 2Zn 4th Cl. Tail B8 | 044 | 257 [ 125 [253]060f77.7] 0.3 1.0 1 05103 1[.06
8.2n 3rd Cl. Tail 11.5 | 058 | 2.37 | 852 |29.11059]754] 03 [ 09 ] 07104 0.7
9.2n 2nd Cl. Tail 200 | 1.02 | 1.87 [4.00 | 294 |045[936]| 04 | 0.7 13 [ 06 ] 16
T0.2n 1stCI Scav.Conc.| 62.1 | 2.63 | 2.06 | 3.33 | 355 ] 0.60[509] 1.2 76 | 39 [ 19 ] 22
T 7n st Cl Soav Tal, | 936 | 4.73 | 0.67 | 085 | 275 022 165) 07 | 07 } 54 [ 13 | 13
12. Zn Scav. Tail 1465.7] 74.08 | 0.35 | 046 | 263 (019} 86 [ 5.7 1 6.2 81.3 11691 105
Head Calc. 87561 100.00] 4.56 | 5.51 | 24.0 | 0.83 | 60.9 | 100.0 [ 100.0] 100.0[100.0] 100.0
Combined Products
[Products 1+2 §38 | 58.26]1050]6.15] 94 [ 656 | 816 | 123 ] 16 | 7231689
Products 1-3 §.99 | 55.81 [1045] 729 | 87 [624.1 856 [ 133 ] 21 73.0 | 71.6
Products 14 7.87 | 50.34 | 10.53] 9.93 | 7.7 | 564. | 680 [ 1521 33 ] 7381 73.7 |
Products 1-5 §.49 4757 |10.98[11.17] 7.33[538.1 886 | 169} 40 74.8 | 75.0
Products B+7 547 | 166 |4746] 8.9 | 41 | 63 | 3.1 [729] 35 |42 1 88
Products 6-8 905 | 1.71 |44.96] 11.1]04263.9] 34 [ 738 ] 42 | 46 | 95
Products 6-9 1007 | 1.72 |40.61] 13.0 | 042|669 38 |46 ] 54 | 51 ] 111
Products 6-10 1570 | 1.79 | 33.04] 176 | 0461636 50 | ¢6.2 1 93 | 7.0 | 13.3
Products 6-11 1743 [ 149 [24.30] 20.3 | 040|508 57 | 769 ] 148 ] 83 [ 14.5
Products 6-12 9751 | 067 | 5.00 | 252 023 166 114 [ 83.1 1 86.0 ] 252 25.0
Products 11+12 7881 037 | 048 | 264019 9.1 | 64 | 69 [ 867 [182] 117

Page 1
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Purpose: Repeat the general conditions of Test 51, but increase the NaCN in the primary
grind to 200 g/t and to 75 g/t to the Pb regrind. Use High Speed conditioning in
the Zn 1st cleaner circuit and maintain pH 12.0 throughout.

Procedure: As shown below.

Feed: 2000 g of minus 10 mesh Composite 2.

Grind: 40 minutes at 65% solids in a lab ball mill

Conditions:

Reagents Added, grams per tonne Time, minutes
NasCO3 | NaCN | A317 MIBC | Na2SiO3| Grind {Cond. | Froth | pH
: 3418A

Grind 2000 200 - - - 40 . - - -

Pb Rougher - - 5 15 - - 1 4 9.7

Pb Scav. - - 5 10 - - 1 3 -

- - 2.5 10 - - 1 3 -

Pb Regrind - 75 20 - - 20 - - -

Pb 1st Cl. - 20 - 5 100 - 1 4 9.5

- - 1.0 5 - - 1 6 -

Pb 1st Cl Scav - - 5 5 - - 1 3 -

Pb 2nd CI. - 50 - 25 50 - 1 5 9.6

' - - 4.0 10 - - 1 5 -
Pb 3rd Ct. - 25 - 5 50 - 1 4 9.7
- - 2.0 5 - - 1 4 -

Pb 4th Cl. - ‘25 - 5 50 - 1 3 -

- - 2.0 5 - - 1 3 -

Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings

Conditions: '

Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)2| CuSO4| A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 - - - - 5 - 115
- 800 - - - 5 - -

Zn Rougher - - 20 5 - 2 4 -

- - 10 2.5 - 1 3 -

Zn Regrind (PM) 1000 - 10 - 10 - - -

H.S. Condition - - 10 - - 10 - -

Zn 1st Cleaner - - - - - 1 5 12.0

Zn Cl Scavenger - - 5 5 - 1 3 -

Zn 2nd Cleaner 500 - - - 1 3 12.1

Zn 3rd Cleaner 500 - - - - 1 3 12.2

Zn 4th Cleaner 500 - - - - 1 2 12.2




Metallurgical Balance

Test No. 60
Product Weight ‘Assays % % Distribution

g % Pb Zn Pb Zn
_]_._EbCIeaner.Conc. 122.4 6.15 57.2 11.70 75.8 13.2
2.Pb4thCl. Tail 20.2 1.01 41.6 10.70 9.1 2.0
3.Pb 3rd Cl. Tail 15.3 0.77 215 7.41 3.6 1.0
4 Pb2nd Cl. Tail 23.5 1.18 6.7 8.86 1.7 1.9
5. Pb 1stCl. Scav.Conc. | 11.6 0.58 340 14.8 04 1.6
6. ZnCleanerConc. 127.6 6.41 1.17 51.6 1.6 60.8
7.2n4th Cl. Tail 16.6 0.83 1.81 37.5 0.3 5.7
8.2n 3rd Cl. Tail 13.3 0.67 2.25 214 0.3 2.6
9.2n 2nd Cl. Tail 21 1.05 2.44 10.20 0.6 2.0
10.Zn 1stCl. Scav.Conc.| 53.7 2.70 1.44 4.01 0.8 2.0
11.Zn 18t Cl. Scav. Tall. 116.9 5.87 0.60 1.09 0.8 1.2
12.Z2n Scav. Tail 1448.8] 72.77 0.32 0.44 5.0 5.9
Head Calc. 1990.9] 100.00 4.64 5.44 100.0 100.0
Combined Products
Products 1+2 7.16 54.99 11.56 84.9 15.2
Products 1-3 7.93 51.75 11.16 88.4 16.3
Products 14 9.11 45 .91 10.86 90.1 18.2
Products 1-5 9.69 43.35 17.10 30.6 19.8
Products 6+7 7.24 1.24 49.98 1.9 66.6
Products 6-8 7.91 1.33 4756 2.3 69.2
Products 6-9 8.97 1.46 43.17 2.8 1.2
Products 6-10 11.66 1.45 34.11 3.7 73.2
Products 6-11 17.535 1.17 23.05 4.4 74.3
Products 6-12 90.31 048 4.83 9.4 80.2
Products 11+12 78.64 0.34 0.49 5.8 7.1

Page 1
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T No. 61
Purpose: Repeat the general conditions of Test 60, but increase the Zn regrinding time to
20 minutes.
Procedure: As shown below.
Feed: 2000 g of minus 10 mesh Composite 2.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NaoCOg | NaCN | A317 MIBC | NazSiO3| Grind jCond. | Froth | pH
3418A
Grind 2000 200 - - - 40 - - -
Pb Rougher - - 5 15 - - 1 4 9.7
Pb Scav. - - 5 10 - - 1 3 -

' _ - - 2.5 10 - - 1 3 -
Pb Regrind - 75 20 - - 20 - - -
Pb 1st Cl. - 20 - 5 100 - 1 4 9.5

- - 1.0 5 - - 1 6 -
Pb 1st Cl ScaV - - 5 5 - - 1 3 -
Pb 2nd Cl. - 50 - 2.5 50 - 1 4 9.5
- v - 4.0 10 - - 1 4 -
Pb 3rd Cl. - 25 - 5 50 - 1 4 9.7
- - 2.0 5 - - 1 3 -
Pb 4th Cl. - 25 - 5 50 - 1 3 -
- - 2.0 5 - - 1 3 -
Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage : pH
Ca(OH)2| CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 - - - - 5 - 12.2
: ' - 800 - - - 5 - -
Zn Rougher - - 20 5 - 2 4 -
: - - 10 2.5 - 1 3 -
Zn Regrind (PM) 1000 - - - 20 - - -
H.S. Condition - - 10 - - 10 - -
Zn 1st Cleaner - - - - - 1 5 12.2
Zn 1st Cl Scav - - 5 5 - 1 3 -
Zn 2nd Cleaner 500 - - - - 1 3 12.2
Zn 3rd Cleaner 500 - - - 1 3 12.2
Zn 4th Cleaner 500 - - - - 1 2 12.2




Metallurgical Balance

Test No. 61
Product Weight Assays % % Distribution

g 4 Pb Pb
1.Pb Cleaner. Conc. 101.1 5.10 60.1 67.8 .
2. Pb 4th Cl. Tail | 22.7 1.15 49.6 12.6 1.9
3.Pb 3rd Cl. Tail 18.7 0.94 29.7 6.2 1.8
4. Pb 2nd Cl. Tail 23.0 1.16 1.58 1.9 2.2
5.Pb st Cl. Scav.Conc. 9.9 0.50 3.98 0.4 1.5
6.Zn CleanerCone. 103 5.20 1.20 1.4 52.8
7.2n4th Cl. Tail 19.9 1.00 1.38 0.3 9.4
8.2n 3rd Cl. Tail 13.9 0.70 2.18 0.3 4.9
8.2n 2nd Cl. Tail 15 0.76 2.67 0.4 3.0
10.2n 1stCl. Scav.Conc.| 47.1 | 2.38 2.37 1.2 3.9
11.Zn 18t Cl. Scav. Tail. | 142.7 7.20 0.68 1.1 1.8
12.2Zn Scav. Tail 1464.4] 73.91 0.38 6.2 6.7
Head Calc. 1981.4] 100.00 452 100.0 100.0
Combined Products
Products 1+2 5.25 58.17 80.4 12.0
Products 1-3 7.19 54.44 86.6 13.8
Products 14 8.35 47.93 88.5 15.9
Products 1-5 8.85 45.45 89.0 17.4
Products 6+7 6.20 1.23 1.7 62.2
Products 6-8 6.90 1.33 2.0 67.1
Products 6-9 7.66 1.46 2.5 70.1
Products 6-10 10.04 1.67 3.7 74.0
Products 6-11 17.24 1.26 4.8 75.8
Products 6-12 91.15 0.55 11.0 82.6
Products 11+12 81.11 0.41 7.3 8.6

Page 1
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Test No. 62
Purpose: Repeat Test 61, but increase the regrinding times in the Pb and Zn circuits.
Procedure: As for Test 61, but the Pb regrinding time was increased to 30 minutes and the
Zn regrinding time was also increased to 30 minutes. _
Feed: 2000 g of minus 10 mesh Composite 2.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NasCOg3 | NaCN MIBC | NasSiO3| Grind |Cond. | Froth | pH
3418A
Grind 2000 200 - - - 40 - - -
Pb Rougher - - 5 15 - - 1 4 9.6
Pb Scav. - - 5 10 - - 1 3 -
B - - 25 10 - - 1 3 -
Pb Regrind - 75 20 - - 30 - - -
Pb 1st Cl. - 20 - 5 100 - 1 4 9.4
- - 1.0 5 - - 1 6 -
Pb 1st Cl Scav - - 5 5 - - 1 3 -
Pb 2nd Cl. - 50 - 2.5 50 - 1 4 9.6
- - 4.0 10 - - 1 4 -
Pb 3rd Cl. - 25 - 5 50 - 1 4 9.7
- - 2.0 5 - - 1 3 -
Pb 4th CI. - 25 - 5 50 - 1 3 -
' - - 2.0 5 - - 1 3 -
Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)2| CuSO4| A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 - - - - 5 - 12.2
X - 800 - - - 5 - -
Zn Rougher - - 20 10 - 2 4 -
- - 10 5 - 1 3. -
Zn Regrind (PM) 1000 - - - 30 - - -
H.S. Condition - - 15 - - 10 - -
Zn 1st Cleaner - - - - - 1 5 12.2
Zn 1st Cl Scav - - 10 5 - 1 3 -
Zn 2nd Cleaner 500 - - - - 1 3 12.2
Zn 3rd Cleaner 500 - - - - 1 3 12.2
Zn 4th Cleaner 500 - - - - 1 2 12.2




Metallurgical Balance

TestNo. 62
Product Assays X % Distribution

g % Pb Zn Pb Zn
1. Pb Cleaner. Conc. §7.1 | 4.88 50.6 9.88 65.6 8.9
__2_._Eb4tﬁﬁl.Tail 26.8 | 1.35 49.0 9.01 14.6 2.2
3.Pb 3rd Cl. Tail 17.6 0.88 31.1 9.28 6.1 1.5
4. Pb 2nd CI. Tail 19.3 | - 0.97 9.2¢ 104 2.0 1.9
5.Pb 1stCl. Scav.Conc. | 11.7 0.59 4.56 15.7 0.6 1.7
6. Zn CleanerConc. 119.3 6.00 1.22 55.0 1.8 60.8
7.2n 4th Cl. Tail 11.6 0.58 2.04 42.7 0.3 4.6
8.2n 3rd Cl. Tail 12.1 0.61 2.58 29.2 0.3 3.3
9.2n 2nd Cl. Tall 25.1 1.26 2.32 15.6 0.6 3.6
10.2n 1stCl. Scav.Conc. | 47.2 2.37 2.08 f.78 1.1 34
11.2n 13t Cl. Scav. Tail. 151.4 7.61 0.71 1.42 1.2 2.0
12.2nh Scav. Tall 1450 ) 0.36 0.45 5.8 6.1
Head Calc. 1889.2 4.51 542 100.0 100.0
Combined Products
Products 1+2 58.1 9.7 §0.3 11.1
Products 1-3 54.7 9.6 86.4 12.6
Products 14 49.3 9.7 88.4 14.5
Products 1-5 46.2 10.1 89.0 16.2
Products b6+7 1.29 53.9 1.9 65.4
Products 6-8 1.40 51.8 2.2 68.7
 Products 6-9 1.54 46 .4 2.9 72.3
Products 6-10 1.66 37.9 4.0 75.7
Products 6-11 1.2¢ 22.9 5.2 77.0
Products 6-12 0.54 4.97 11.0 83.8
Products 11+12 0.39 0.54 7.0 8.0

Page 1
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T No. 67
Purpose: A precycle test on Composite 2 ore, using the flotation conditions of Test 62.
Procedure: As for Test 62.
Feed: 2000 g of minus 10 mesh Composite 2.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes ,
Nas>CO3 | NaCN | A317 MIBC | NaySiO3| Grind {Cond. | Froth | pH
3418A
Grind 2000 200 - - - 40 - - -
Pb Rougher - - 5 15 - - 1 4 9.7
Pb Scav. - - 5 10 - - 1 3 -
- - 2.5 10 - - 1 3 -
Pb Regrind - 75 20 - - 30 - - 9.4
Pb 1st Cl. - 20 - 5 100 - 1 4 9.7
- - 1.0 5 - - 1 6 -
Pb 1st Cl Scay - I - 5 5 - - 1 3 -
Pb 2nd Cl. - 50 - 2.5 50 - 1 4 9.6
- - 4.0 10 - - 1 4 -
Pb 3rd Cl. -] 25 - 5 50 - 1 4 9.7
- - 2.0 5 - - 1 3 -
Pb 4th Cl. - 25 - 5 50 - 1 3 -
- - 2.0 5 - - 1 3 -
Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings
Conditions:
Reagents Added, grams per tonne Time, minutes '
Stage pH
Ca(OH)2| CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 - - - - 5 - 11.8
- 800 - - - 5 .- -
Zn Rougher - - 20 10 - 2 4 -
- - 10 5 - 1 3 -
Zn Regrind (PM) 1000 - - - 30 - - -
H.S. Condition oo- - 15 - - 10 - -
Zn 1st Cleaner - - - - - 1 5 11.7
Zn 1st Cl Scav - - 10 5 - 1 3 -
Zn 2nd Cleaner 500 - - - - 1 4 12.0
Zn 3rd Cleaner 500 - - - - 1 3 -
Zn 4th Cleaner 500 - - - - 1 2 12.1




TestNo. 67

Metallurgical Balance

Product Weight Assays X% % Distribution

g % Pb Zn Pb Zn
1. Pb Cleaner. Conc. 104 5.26. 654 94 73.3 8.1
2. Pb4thl Tail 22.6 1.14 . 458 9,54 11.2 2.0
3. Pb 3rd Cl. Tal 134 0.68 24.2 11.1 3.5 1.4
4. Pb 2nd L. Tall 19.7 1.00 7.81 11.7 1.7 2.2
5. Pb 18t Cl. Scav. Cone. 7.7 0.39 3.91 16.6 0.3 1.2
B.Zn Cleaner Conc. 78.1 3.95 .91 55.5 0.8 40.6
7. Zn4th Cl. Tail 291 147 (.88 53.8 0.3 14.6
8.2n 3rd Cl. Tall 21.4 1.08 1.41 42.7 0.3 8.5
9 Zn 2nd Cl, Tail 27.9 141 1.93 244 0.6 6.4
10.Zn 1t Cl. Scaw. Cone. | 36.1 1.83 2.29 14.30 0.9 4.6
11.Zn 15t I Scae. Tail. 189.7 8.59 0.68 146 14 2.6
12.2Zn Scay. Tail 1428.3] 72.21 0.38 0.49 5.8 5.5
Head Calc. 1973 | 100.00 4.69 540 100.0 100.0
Combined Products
Products 142 540 E1.9 9.4 4.4 11.2
Products 1-3 7.08 58.3 9.8 7.9 12.6
Products 14 8.07 52.1 9.8 89.6 14.7
Products 1-5 8.46 48.9 10.2 83.9 15.9
Products 6+7 542 0.90 55.0 1.0 55.2
Products 6-5 6.50 (.89 -53.0 14 63.8
Products 6-9 7.91 1.15 479 1.9 701
Products 6-10 974 1.37 4186 2.8 75.0
Products 6-11 19.33 1.03 21.7 4.2 775
Products 6-12 91.54 0.52 4.96 10.1 84.1
Products 11+12 $1.80 042 .60 7.2 9.1

Fage 1
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Test No. 69
Purpose: A flotation locked cycle test using the conditions of Test 67.
Procedure:  As for Test 67.
Feed: 6 x 2000 g of minus 10 mesh Composite 2.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NasxCOg3 | NaCN MIBC | NazSiOz} Grind |Cond. | Froth | pH
3418A
Grind 2000 200 - - - 40 - - -
Pb Rougher - - 5 15 - - 1 4 9.7
Pb Scav. - - 5 10 - - 1 3 -
- - 2.5 10 - - 1 3 -
Pb Regrind - 75 20 - - 30 - - -
Pb 1st Cl. - 20 - 5 100 - 1 3 9.7
- - 1.0 5 - - 1 3 -
Pb 1st Cl ScaV - - 5 5 - - 1 3 -
Pb 2nd Ci. - 50 - - 50 - 1 3 9.6
- - 2.0 5 - - 1 3 -
Pb 3rd Cl. - 25 - 5 50 - 1 3 9.6
Pb 4th CI. - 25 - 2.5 50 - 1 3 -
Feed: Pb Scavenger + Pb 1st Cleaner S'cavenger Tailings
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage ; pH
Ca(OH)2 | CuSO4| A350 | DF | Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 - - - - 5 - 11.8
- 800 - - - 5 - -
Zn Rougher - - 20 10 - 2 4 -
- - 10 5 - 1 3 -
Zn Regrind (PM) 1000 - - - 30 - - -
H.S. Condition - - 25 - - 10° - -
Zn 1st Cleaner - - - - - 1 6 11.7
Zn 1st Cl Scav - - 10 5 - 1 4 -
Zn 2nd Cleaner 500 - - - - 1 4 11.9
Zn 3rd Cleaner 500 - - - - 1 3 12.0
Zn 4th Cleaner 500 - - - - 1 2 . 121
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Test No. 69 Flowsheet
6 * 2Kg. -10 mesh Comp. No.3L

l

Grind
l Pb Scav. Tail
Pb Rougher | Pb Scav
Pb Regrind T
| 1 Pb C1. Scav. Tail
——vl —————— P
Pb 1st C1. —Pb C}. Scav. Condition
Condition
]
Fb 2nd Cl. l
~ Zn Rougher }—= ZnScav. |—»
- ~ In
Scav
Pb 3rd Cl. Regrind Tail
H.S. Cond.
& -F"‘-_d_—‘_-"‘“-s_
Pb 4th Cl. Zn 15t C1. —wiZn Cl. Scay —»
\&/ Zn 1st
S nd T C1. Scav Tail
Pb 4th Cleaner Concentrate \"
Zn 3rd Cl
\R_:/
Zn 4th C1.

n Ath C1¥ane



34586-69 Metallurgical Results

Froduct
g
1. Pb ClConc A 854
2.PuCiConc B 130.4
3.Ph CiCone C 111.0
4. Pb CiConcD 117.3
E.PhCiConcE 107.6
£.Pb CiCorcF 124.3
7. 4th CiTaill F 120
3. 3rd CITall F 109.2
9 Ind CITallF 3.7
1. 15t ClScawConc F 36.8
“1.Z2nClConc A 7197
12.2nCLConc B 1254
13.2nCLCencC 128.3
14 2nCLConcD 151.1
19.2nCLCanc E 115.7
16.2nCLConc F 120.3
17.2n4thCITall F 415
15. 3rd ClTail F 36.3
19. ndCiTall F 1464
20. st Cl ScavConc F 1075
214t Ol Scaw Tall A 2119
22.1stCl ScavTal B 2264
23 1=t Cf Scav Tail C 2222
24 st ScavTal D 134 6
IS tetCiScavTall E 2133
2813t Cl ScavTail F 2363

27. InBoScavTal A 1388.0
28. ZnFRo ScavTsil B 1398.9
2% ZnFo SeavTalC 14410
30. ZnRo ScavTalll 14310
1. InBoScayTaill E 14537

32. ZnBoScavTal F {4614
Head [calc] 11886.3
Combined Pmducts

CombPbConc.1tob

Coamb PBClTails Ttot0
combZnCl.Cong. 11to 16
Comb ZnCl Talls 1Ttedd
Comb Zni ¢ ScavTalls 2 11026
Comb FnRo S¢ Talls 27032

Projected Results Cycles E&F
PbCleanerCone |
ZnClesnerCone

Zn Scav. Tail

Head{calc)

Yeight
% Pb
2.7 659
1t 825
09 858
1.0 6349
0.3 664
1.0 545
06 453
0.3 324
0.7 185
0.3 82
T 1o
10 10
.1 13
13 11
1.0 1@
19 11
03 158
0T 21
0.9 27
0.9 28
15 068
1.9 07
1.9 075
1.6 0.92
1.8 0.6
2.8 105
116 038
1.7 0386
126 0.38
124 044
122 043
12.2 045
100.0 4.83
5.6 647
25 288
0 1.08
29 242
10.9 0.34
2.1 G4
6.7 654
EU A X 1 5
§5.6 0.52
106.0 4.88

[ O - U TR LI BT = - 4

Zn

9.05
3.79
3.76
.99
3.5
3.22
12.5
134
13.3
15.1
55.3
4.8
54.7
52.3
551
44
43.8
413
24.7
134
1.1
142
1.5
2.35
2.22
246
047
049
0.53
0.55
0.55
0.55

5.51

3.03
134
28 5
1.86
0.5

Assays, %, git

Fe

4.18
5.87
4.78
5.06
446
4.94
12.1
18.4
25.1
29.4
7.51
6.96
133
7.87
6.95
7.22
8.35
1.5

| LI
-4 CX»
o

=3 P =)~ ] P e ] el
B O Y I N R T R ~2)

3P B P IO T Tod ol D PO D I

SN L]
-—J:--.I
(%0 BN |

st

4.4
201
7.32
184
274
272

e aad
i
[ 3T~

Au

14.66
3.37
23.73
11.61
11.07
11.30
1.68
1.30
1.23
2.50
0.55
0.47
0.56
0.58
.58
1.08
0.58
0.69
0.75
0.59
0.2
0.23
n.28
0.31
.32
0.29
a.13
5.13
0.24
0.19
013

0.23

.04

13.51
1.69
0.64
0.87
0.27
0.20

11.13
0.64
0.22

1.00

03
263
531

ot oD )
S o Ay

T

705
56.9
14.0

63.4
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% Distribution

Fb Zn
96 1.2
139 13
124 15
128 18
122 14
13.7 1.7
56 14
50 2.2
2.6 1.5
85 038
8.1 8.7
§.2 104
§.2 1086
8.3 1241
6.2 31
g2 3938
5.1 3.1
03 55
g5 4790
p5 2.2
0.2 04
0.3 85
03 85
03 07
g3 0.7
04 079
0.9 1.0
0.9 1.0
4.9 1.2
11 1.2
1.1 1.2
12
100.0 1000
47 33
47 &1
13 %34
14 147
13 37
50 59
383 108
1.7 7638
50 123
100.0 100.0

Fe Ay Ag
120 SR 170 B
0.3 103 1E
0.2 212 105
g2 108 112
32 498, 104
g2 13 117
63 10 3.8
0.7 15% 41
0.7 08 20
04 08 07
5.2 04 05
03 05 03
03 08 09
04 0.7 11
03 05 039
0.3 11 1.0
0.1 02 05
03 05 03
0.7 ae 11
10 05 12
20 04 05
21 04 07
2t 05 07
18 05 07
20 05 438
22 08 049
129 240 17
128 21 21
133 28 13
140 23 13
139 22 26
138 27 241
105.0 1000 1008
1.1 734 843
21 41 1T
2.1 18 34
122 29 4.2
306 141 122
1.3 744 741
22 85 10
965 130 189
100.0 1000 100.0
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Test No. 80
Purpose: To investigate the effect of LS8 on Composite 2 Pb flotation.
Procedure: Standard conditions of Test 67, but replace NaCN with depressant LS8.
Feed: 2000 g of minus 10 mesh Composite 2.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NaoCO3 | LS8 | A317 MIBC | NasSiO3| Grind |Cond. | Froth | pH
3418A
Grind 2000 200 - - - 40 - - 9.3
Pb Rougher - - 5 15 - - 1 4 -
Pb Scav. - - 5 10 - - 1 3 -
- - 5 10 - - 1 3 -

- - 2.5 5 - - 1 3 -
Pb Regrind - 37.5 20 - - 30 - - -
Pb 1st Cl. - 10 - 5 100 - 1 4 9.4

- - 1.0 5 oo- - 1 6 -
Pb 1st Cl Scay - - 5 5 - - 1 3 ‘-
Pb 2nd CI. - 25 - 2.5 50 - 1 4 9.3
- - 4.0 5 - - 1 4 -
Pb 3rd Cl. - 125 - 25 50 - 1 3 9.3
- - 2.0 5 - - 1 3 -
Pb 4th Cl. - 125 - 25 50 - 1 2 -
- - 2.0 5 - - 1 2 -
[ze Analysis : Combin Pr Minute Regrind
Particle Size % Retained " % Passing
Individual Cumulative Cumulative
+ 339um 0.5 0.5 99.5
26.3 1.4 1.9 98.1
18.4 10.2 12.1 87.9
12.6 19.1 31.2 68.8
9.8 12.6 43.8 56.2
- 9.8 56.2 100.0 -
Total 100.0 : - -

S.G. 4.86
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APPENDIX NO. 5
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I No. 57

Purpose: To examine the effect of fineness of grind on Pb-Zn rougher flotation from
Composite No. 4 ore.

Procedure: As for Test 42.

Feed: 2000 g of minus 10 mesh Composite 4.
Grind: 30 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH \
Na,CO;[ NaCN| A343 ] MIBC | Ca(OH),| CuSO,| A350 | Grind | Cond.{ Froth
Griﬁd 2000 150 - - - - - 30 - - -
Pb Rougher - - 5 25 - - - - 1 4 10.0
Pb Scavenger - - 5 10 - - - - 1 3 -
- - - 10 - - . - 1 3 -
DF
1012
Zn Conditioning 1 - - - - | 1250 T - - 5 - 11.8
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4
Zn Scavenger - - - 10 - - 10 - 1 3
- - - 5 - - 5 - 1 2
Size Apalysis : Combined Product
Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 150 mesh 1.5 1.5 98.5
200 7.6 9.1 90.9
270 12.8 21.9 78.1
400 15.3 37.2 62.8
34.8 um 4.0 41.2 58.8
27.0 8.4 49.6 50.4
18.8 13.8 63.4 36.6
12.9 11.1 74.5 25.5
10.0 5.9 80.4 19.6
- 10.0 19.6 100.0 -
Total 100.0 - -

S.G. 3.01



Metallurgical Balance

Test No. 57 ,
Product Weight N Assay.% i % Distribulion_

g % Cu Pb Zn Fe Au Ag Cu Pb Zn Fe Au
1.PbRo.Conc. | 132.9 6.67 |0042] 16.1 5.00 555 | 148 212, 4.9 489 | 85 4.9 28.3
2.Pb Scav.Conc.| 99.3 498 | 0.11 | 12.80 7.0 9.70 | 096 | 179.8 9.5 29.0 | 8.9 6.4 13.7
3.ZnRo.Conc. | 172.5 866 | 0.15 | 0.83 31.6 960 | 0.25 314 22.5 3.3 1 699 | 11.0 | 6.2
4.Zn Scay.Conc.| 194.8 9.78 0.18 1.51 3.51 15.6 0.85 34.5 30.5 6.7 8.8 20.2 23.8
5 Znocav. Tal. | 1393.3 [ 6£9.92 | 0.027 | 0.380 | 0.22 6.20 | 0.14 6.4 327 | 121 3.9 57.5 | 28.0
Head Calc. 1992.8 [ 100.00 | 0.06 | 2.20 3.92 7.54 | 0.35 33.7 | 100.0 [ 100.0] 100.0 | 100.0 | 100.0
Combined Products
Products 1+2 11.65 | 0.07 | 1469 | 5.886 732 ] 126 119823 143 | 779 | 174 11.3 | 42.0
Products 3+4 1843 | 0.17 1.19 _ 16.70 [ 12.78 | 0.57 33.04 53.0 10.0 | 78.6 31.2 30.0

Page 1
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Test No. 58
Purpose: Repeat Test 57, but increase the grinding time to 40 minutes.
Procedure: As for Test 42.
Feed: 2000 g of minus 10 mesh Composite 4.
Grind: ‘40 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,CO, | NaCN| A343 | MIBC ] Ca(OH),[ CuSO,| A350 | Grind | Cond.| Froth
Grind 2000 | 150 - . - - - 40 - - -
Pb Rougher - - 5 25 - - - - 1 4 10.0
Pb Scavenger - - 5 10 - - - - 1 3
- - - 10 - - - - 1 3 -
DF
1012
Zn Conditioning 1 - - - -] 1250 - - - 5 - 11.8
Zn Conditioning 2 - - - - - 800 . - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4
Zn Scavenger - - - 10 - - 10 - 1 3 -
- - - 5 - - 5 - 1 2 -
Size Analysis : Combined Product
Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 200 mesh 4.4 4.4 95.6
270 10.7 15.1 84.9
400 17.7 32.8 67.2
34.6 um 3.9 36.7 63.3
26.8 8.3 45.0 55.0
18.7 15.3 60.3 39.7
12.9 11.9 72.2 . 27.8
9.9 6.0 78.2 21.8
- 9.9 21.8 100.0 -
Total 100.0 - -
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Test No. 58 - Continued

Size Analysis : Pb Ro + Scav Conc Combined (no regrind)

Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 270 mesh 3.9 3.9 96.1
34.6 um 11.2 15.1 84.9
26.8 8.1 23.2 76.8
18.7 14.3 37.5 62.5
12.9 13.1 50.6 49.4
9.9 7.7 58.3 41.7
- 9.9 um 41.7 100.0 -
Total 100.0 - -




Metallurgical Balance

Test No. 58
Product Weight — Assay X, git % Distribution

g % Cu Pb Zn Fe Au Ag Cu Pb Zn Fe Au Ag
1. PbRo.Conc. | 167.6 | 843 | 004 | 148 | 486 | 546 | 1.35 194. 52 | 560 | 104 | 60 | 299 ] 488
%Bb Scav Conc| 1298 | 6.52 | 0.13 | 0.76 | 696 | 1170 | 132 | 1360 | 132 [ 286 ] 116 | 99 1226 ] 27.0
[5.Zn Ro.Conc. | 183 920 | 013 | 044 | 279 | 641 | 017 | 249 | 186 | 18 [ 654 | 100 | 41 | 70
o Scav Cone ] 1469 | 738 [ 0.28 | 084 | 4.50 | 155 | 084 | 209 | 321 | 28 | 86 | 148 | 182 B7 |
E 7n Scav. Tall. | 1362.4 | 6647 | 0029 | 0350 | 023 [ 670 | 014 | 46 30.0 | 108 | 4.0 | 594 | 252 | 96
Head Calc. 19599 | 70000 | 0.06 | 2.23 | 393 | 773 | 038 | 329 | f00.0 [100.0] 100.0] 100.0 | 100.0] 100.0
Combined Products
Products 1+2 496 T 008 ] 1267 ] 575 [ 8.18 | 139 | 166.70] 184 | 846 | 220 | 158 [ 525 76.7 |
Products 3+4 1656 | 0.20 | 0.62 | 17.52 | 1157 | 051 | 2713 | 50.¢ | 46 | 740 | 248 [ 2231 137

VAU

Page 1
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Test No. 59
Purpose: Repeat Test 57, but increase the grinding time to 50 minutes.
Procedure: As for Test 42.
Feed: 2000 g of minus 10 mesh Composite 4.
Grind: 50 minutes at 65% solids in a lab ball mill
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Na,COs| NaCN| A343 | MIBC | Ca(OH),| CuSO,] A350 | Grind | Cond.| Froth
Grind 2000 | 150 - - - - - 50 - - -
Pb Rougher - - 5 25 - - - - 1 4 10.0
Pb Scavenger - 5 10 - - - - 1 3 -
- - - 10 - - - - 1 3 -
DF
1012
Zn Conditioning 1 - - - -} 1250 - - - 5 .- 11.8
Zn Conditioning 2 - - - - - 800 - - 5 - -
Zn Rougher - - - 10 - - 20 - 2 4
Zn Scavenger - - - 10 - - 10 - 1 3 -
- - - 5 - - 5 - 1 2 -
A in
Particle Size % Retained % Passing
' Individual Cumulative Cumulative
+ 200 mesh 2.4 2.4 97.6
270 6.4 8.8 91.2
400 16.3 25.1 74.9
34.8 um 4.4 29.5 70.5
27.0 9.3 38.8 61.2
18.8 16.9 55.7 44.3
12.9 13.4 69.1 30.9
10.0 6.8 75.9 24.1
- 10.0 24.1 100.0 -
Total 100.0 - -

S.G. 3.05




Metallurgical Balance

TestNo. 59
Product Weight [ — —_Assay %, git % Distribution

: g % Cu Pb Zn Fe Au Ag Cu Pb Zn | Fe Au Ag
1.PbRo.Conc. 7531 71.68 0.05 16.3 5.00 5.45 1.62 206. 6.2 | 620 9.5 5.3 10.6 | 54.7
2.PbScav.Conc.] 120.9 6.06 0.12 | 8.56 6.8 10.90 | 0.93 107.0 11.7 1 229 ] 103 8.4 48 | 225
3.ZnRo.Conc. | 214.3 | 10.75 | 0.24 | 067 27.8 976 | 0.24 27.5 414 3.2 74.3 13.4 2.2 10.2
4.2n Scav.Conc.| 1354 .79 0.12 1.02 1.65 17.5 1.02 23.1 13.1 3.1 2.8 151 | 59 | 54
S Zn Scav. Tal. | 1369.8 | 66./1 | 0.025] 0.290 | D0.18 6.59 1.30 3.0 216 8.8 3.1 577 | 764 | 7.1
Head Calc. 1993.5 | 100.00 | 0.06 | 2.2¢ 4.02 7.85 1.17 28.9 160.0 [ 100.0 [ 100.0 | 100.0 | 100.0} 100.0
Combined Products
[Products 1+2 ' 13.74 0.08 14.00 5.79 7.85 1.32 162.32] 179 85.0 19.8 13.8 155 | 77.2
Products 3+4 17.54 0.19 0.81 17.68 | 12.77 | 0.54 25.80 54.5 5.2 771 28.5 8.1 15.7

Page 1
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Test No. 65

Purpose: Preliminary cleaning test on Composite 4 ore using the general conditions of
Test 61. 4

Procedure: As for Test 61.

Feed: 2000 g of minus 10 mesh Composite 4.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Na>CO3 | NaCN | A317 MIBC | NasSiO3| Grind | Cond. | Froth | pH
3418A
Grind 2000 200 - - - 40 - - -
Pb Rougher - - 5 25 - - 1 4 10.1
Pb Scav. - - 5 10 - - 1 3 -
- - 2.5 10 - - 3 -
“Pb Regrind - 75 20 - - 20 - - -
Pb 1st Cl. - 20 - 10 100 - 1 4 10.1
- - 1.0 5 - - 1 5 -
Pb 1st Cl Scav - - 5 5 - - 1 3 -
Pb 2nd CI. - 50 - 10 50 - 1 4 -
- - 4.0 10 - - 1 4 -
Pb 3rd Cl. - 25 - 10 50 - 1 4 10.0
- - 4.0 10 - - 1 3 -
Pb 4th Cl. - 25 - 10 50 - 1 3 10.0
- - 4.0 5 - - 1 3 -
Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)> | CuSO4] A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 - - - - 5 - 12.4
- 800 - - - 5 - -
Zn Rougher - ‘ - 20 5 - 2 4 -
- - 10 2.5 - 1 3 -
Zn Regrind (PM) 1000 - - - 20 - - -
H.S. Condition - - 10 - - 10 - -
Zn 1st Cleaner - - - 5 - 1 5 12.4
Zn 1st Cl Scav - - 10 5 - 1 3 -
Zn 2nd Cleaner 500 - - 2.5 - 1 4 125
Zn 3rd Cleaner 500 - - - - 1 3 12.5
Zn 4th Cleaner 500 - - - - 1 2 -




kA etallurgical Balance

Test No. 65
Product Weight Assays % % Distribution

% Pb Pb Zn
1. Pb Cleaner. Conc. 2.52 42.7 51.0 3.6
2. Pbath Cl. Tall 0.38 44.8 18.6 1.3
3. Pb 3rd Cl. Tail 045 23 4.9 0.5
4.Pb 2nd Cl. Tall 1.27 i.91 4.3 2.1
5.Pb 18t Cl. Scav.Conc. 043 3.0 0.6 0.5
6.Z2n CleanerConc, 5.26 .54 1.3 74 b
7.2n4th Cl. Tail 0.74 1.23 04 7.5
8.2n 3rd Cl. Tail 0.43 2.17 04 2.0
9.2n 2nd Cl. Tail 0.58 241 0.7 0.9
10,21 15t Cl. Scav. Conc. 1.06 2.72 14 1.3
11.2n 18t Cl. Scav. Tail, 4.14 1.17 2.3 1.0
12.Zn Scav, Tall 32.26 0.35 13.6 4.3
Head Calc. 100.00 2.11 100.0 100.0
Combined Products
Fraoducts 1+2 3.410 432 5.5 59.6 4.9
Products 1-3 3.84 40.9 54 44 5.4
Products 14 511 32.7 5.6 79.2 7.5
Products 1-5 5.54 304 57 79.8 8.3
Praducts 6+7 5.99 0.62 52.3 1.8 821
Products 6-8 542 0.73 50.0 2.2 84.1
Praducts 6-9 7.00 0,87 46.3 2.9 85.0
Products £-10 8.06 1.11 40.9 4.2 36.4
Products 6-11 12.20 1.13 27.3 .5 87.3
Products 6-12 94 .46 0.45 3.70 20.2 91.7
Products 11+12 36.39 0.39 0.23 15.9 5.3

Page 1
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Test No. 66

Purpose: Preliminary cleaning test on Composite 4 ore using the general conditions similar
to Test 62.

Procedure: As for Test 62.

Feed: . 2000 g of minus 10 mesh Composite 4.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NapoCO3 | NaCN | A317 MIBC | NagSiO3| Grind |Cond. | Froth | pH
3418A
Grind 2000 200 - - - 40 - - -
Pb Rougher - - 5 25 - - 1 4 10.1
Pb Scav. - - 5 10 - - 1 3 -
- - 2.5 10 - - 1 3 -
Pb Regrind - 75 20 -1 - 30 - - -
Pb 1st Cl. - 20 - 10 100 - 1 4 10.1
- - 1.0 5 - - 1 5 -
Pb 1st Cl Scay - - 5 5 1. - - 1 3 -
Pb 2nd Cl. - 50 - 10 50 - 1 4 -
- - 4.0 10 - - 1 4 -
Pb 3rd CI. - 25 - 10 50 - 1 4 10.1
- - 4.0 10 - - 1 3 -
Pb 4th CI. - 25 - 10 50 - 1 3 -
' - - 4.0 10 - - 1 3 -
Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)2 | CuSO4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 . - - - - 5 - 12.4
- 800 - - - 5 - -
Zn Rougher - - 20 110 | - 2 4 -
- - 10 5 - 1 3 -
Zn Regrind (PM) 1000 - - - 30 - - -
H.S. Condition - - 15 - - 10 - -
Zn 1st Cleaner - - - 5 - 1 5 12.4
Zn 1st Cl Scav - - 10 5 - 1 3 -
Zn 2nd Cleaner 500 - - - - 1 4 12.4
Zn 3rd Cleaner 500 - - - - 1 3 12.4
Zni 4th Cleaner 500 - - - - 1 2 -




betallurgical Balance

Test No. 66
Product Weight Assays ,% % Distribution

g % Pb Zn Pb Zn
1. Pb Clesner. Conc. 47.2 2.57 40.9 4.76 46.2 3.0
2. Pb4th Cl. Tail 19.9 1.00 50.9 5.01 24.2 1.3
3. Pb 3rd Cl. Tail 13.7 0.69 25.6 5.16 8.4 1.1
4. Pb 2nd Cl. Tail 17.7 0.89 3.11 647 1.3 1.5
5. Pb 1st Cl. Scav. Cong. 6.4 N.32 2.18 6.91 0.3 0.6
6. ZnCleanerCong. 1034 5.18 0.58 54 .4 1.4 74 .4
7.2n4th C). Tail 14.6 0.73 1.40 39.7 0.5 7.3
8.2n 3rd Cl. Tail 10.1 0.51 2.19 208 0.5 2.8
9 Zn2nd Cl. Tall 21.2 1.06 2.22 6.4 1.1 1.8
10.Zn IstCl. Scav. Cong. | 25.6 1.28 2.76 3.52 1.7 1.2
11.2n 1st Cl. Scave, Tail, 107.7 5.40 0.78 1.65 2.0 0.4
12.2n Scav, Tail 1607 8057 0.32 0.18 12.3 3.8
Head Calc. 1994 5[ 100.00 2.10 3.79 100.0 100.0
Coembined Products
Products 1+2 3.38 43.9 4.8 70.4 4.3
Products 1-3 4.05 40.8 5.1 78.8 54
Products 14 4.94 4.0 5.3 80.1 5.9
Products 1-5 5.26 32.1 5.4 804 7.5
Products 6+7 5.92 0.68 52.6 1.9 32.0
Products 6-5 642 0.50 50.1 2.5 34.5
Products b-9 749 1.00 43.9 3.6 86.6
Producks 6-10 877 1.26 38.0 5.3 g7.7
Products 6-11 14.17 1.08 23.7 7.3 88.7
Products b-12 94 74 043 3.70 19.6 92.5
Products 11+12 85.97 0.35 n.21 14.3 4.7

Page 1
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T No. 7
Purpose: To investigate the effect of depressant LS8 on Pb flotation using Composite
No. 4 ore.
Procedure: Using the general conditions of Test 65.
Feed: 2000 g of minus 10 mesh Composite 4.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NapCO3 ] LS8 MIBC | NaxSiO3| Grind |Cond. | Froth | pH
3418A
Grind 2000 300 - - - 40 - - -
Pb Rougher - - 5 25 - - 1 4 10.0
Pb Scav. - - 5 10 - - 1 3 -
- - 25 10 - - 1 3 -
Pb Regrind - 100 20 - - 20 - - -
Pb 1st Cl. - 20 - 10 100 - 1 4 10.1
, - - 1.0 5 - - 1 5 -
Pb 1st Cl Scav - - 5 5 - - 1 3 -
Pb 2nd Cl. - 50 10 10 50 - 1 4 95
- -] 10 5 - - 1 4 -
Pb 3rd Cl. - 25 5 10 50 - 1 3 9.7
- - 5 5 - - 1 3 -
Pb 4th CI. - - 5 10 - - 1 3 -
Size Analysis : Combined Product (20 minute regrind)
- Particle Size % Retained % Passing
- Individual Cumulative Cumulative
+ 272um 0.6 0.6 99.4
19.0 7.1 7.7 92.3
13.1 16.4 24.1 75.9
101 12.8 36.9 63.1
- 10.1 63.1 100.0 -
Total 100.0 - - -

S.G. 3.50
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Test No. 77
Purpose:
Procedure:
Feed:

Grind:

Conditions:

223

Repeat Test 75, but replace LS8 with depressant DS20.

As shown below.

2000 g of minus 10 mesh Composite 4.

40 minutes at 65% solids in a lab bail mill

Reagents Added, grams per tonne Time, minutes
NapCO3 | DS20 | A317 [ MIBC | NazSiOg| Grind |Cond. | Froth | pH
3418A
Grind 2000 200 - - - 40 - - -
Pb Rougher - - 5 25 - - 1 4 10.1
Pb Scav. - - - 5 10 - - 1 3 -
- - 2.5 10 - - 1 3 -
Pb Regrind - 75 20 - - 20 - - -
Pb 1st Cl. - 20 - 5 100 - 1 4 10.1
- - 2 5 - - 1 5 -
Pb 1st Cl Scav - - 5 5 - - 1 3 -
Pb 2nd Cl. - 50 5 5. 50 - 1 4 -
- - 5 5 - - 1 4 -
Pb 3rd Cl. - 25 5 5 50 - 1 4 10.1
- - 5 - - - 1 3 -
Pb 4th Cl. - 25 5 - 50 - 1 3 10.1
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T No. 7
Purpose: Repeét Tes t75, but replace LS8 by 50%.
Procedure: ‘As shown below.
Feed: 2000 g of minus 10 mesh Composite 4.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NaoCO3 | DS20 § A317 MIBC | NasSiOa| Grind |Cond. | Froth | pH
3418A
Grind 2000 150 - - - 40 - - -
Pb Rougher - - 5 25 - - 1 4 9.8
Pb Scav. - - 5 10 - - 1 3 -
- - 2.5 10 - - 1 3 -
Pb Regrind - 50 20 - - 20 - - -
Pb 1st Cl. - 10 - 5 100 - 1 4 9.5
- - 5 5 - - 1 6 -
Pb 1st Cl Scay - - 5 5 - - 1 3 -
Pb 2nd Cl. - 25 10 10 50 - 1 4 9.5
- - 5 5 - - 1 4 -
Pb 3rd Cl. - 12.5 5 10 50 - 1 3 9.5
- - 5 5 - - 1 3 -
Pb 4th Cl. - - 5 10 - - 1 3 -
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I No. 84

Purpose: To perform a locked cycle test on Composite No. 4 using the Pb flotation
conditions of Test 78 and the Zn flotation conditions of Test 65.

Procedure: As shown below.

Feed: 6x 2000 g of minus 10 mesh Composite 4.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Nas>COg3 | NaCN | A317 MIBC | NapSiO3 | Grind {Cond. | Froth | pH
3418A

Grind 2000 150 - - - 40 - - -
Pb Rougher - - 5 25 - - 1 4 9.8
Pb Scav. - - 5 10 - - 1 3 -

- - 5 10 - - 1 3 -
Pb Regrind - 50 20 - - 20 - - -
Pb 1st Cl. - 10 - 10 100 - 1 4 9.5

- - 5 5 - - 1 4 -
Pb 1st Cl Scay - - 10 5 - - 1 3 -
Pb 2nd Cl. - 25 10 5 50 - 1 3 9.5

- - 5 2.5 - - 1 3 -
Pb 3rd Cl. - 12.5 5 5 50 - 1 3 -
Pb 4th Cl. - 12.5 5 - 25 - 1 2 9.5
Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings

- Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)2| CuSOg4 A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 - - - - 5 - 12:4
- 800 - - - 5 - -
Zn Rougher - - 20 5 - 2 -4 -
- - 10 25 - 1 3 -

Zn Regrind (PM) 1000 - - - | 20 - - 12.5
H.S. Condition - - 10 -1 - 10 - -
Zn 1st Cleaner - - - 5 - 1 5 12.5
Zn 1st Cl Scav - - 10 5 - 1 3 -
Zn 2nd Cleaner 500 - - 2.5 - 1 4 12.5
Zn 3rd Cleaner 500 - - - - 1 3 12.5
Zn 4th Cleaner 500 . - - - - 1 2 12.5




Test No. 84

FloWsheet

Pb 4th Cleaner Con.centr‘ate

Zn 2nd CI.
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l 6 % 2Kg. - 10 mesh Comp. No.4
Grind
y Pb Scav. Tail
Pb Rougher —#{ Pb Scav cav.
Pb Regrind
Pb C1. Scav. Tail
h 4
Pb 1st Cl.}—PDb C1. Scav. Condition
Condition
I
Pb 2nd CL. L
Zn Rougher —® Zn Scav. |—»
Zn
Scav
Pb 3rd Cl. Regrind Tail
H.S. Cond.
Pb 4th Cl. Zn 1st Cl. p—=/n Cl1. Scav —»

Zn 15
Cl. Scav Tai

Zn 3rd CI.

Zn 4th CI.

/n 4th CT. Conc.
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3458B-84 Metallurgical Results

Product Weight Assays,%,gh % Distribution

g % Pb 2Zn Fe Au Ag Pb Zn Fe Au  Ag
1.Pb CiConc A 384 0.3 629 4.6 523 7.07 685. 9.8 0.4 0.2 50 7.2
2. Pb Cl Conc B 489 0.4 56.4 55 6.53 6.73 694. 11.2 0.6 0.3 6.1 93
3.Pb CiConcC 50.1 0.4 59.1 5.2 5.95 6.19 667. 120 0.6 0.3 57 9.2
4.Pb CiConcD 484 0.4 596 4.8 533 583 673. 11.7 0.5 0.3 52 9.0
5.Pb CiConc E 56.7 0.5 58.4 53 58 505 659. 13.4 0.7 0.3 53 103
6. Pb CiConcF 492 0.4 601 53 58 5.42 683. 120 0.6 0.3 49 93
7. 4th ClTailF 376 03 27.8 9 10.7 2.19 355. 42 0.7 04 115 3.7
8. 3rd Cl TailF 589 0.5 143 9.4 123 199 203. 3.4 1.2 0.8 22 33
9. 2nd ClTailF 883 0.7 7.71 7.6 11.1 167 125. 28 1.5 1.0 2.7 3.0
10.1st ClScavConcF 36.7 0.3 351 7.3 119 168 73. 05 0.6 05 1.1 0.7
11.ZnCL Conc A : 77.2 0.6 0.43 54 8.83 0.43 273 0.1 9.2 07 06 06
12.ZnCL Conc B 119.4 1.0 052 52 8.86 0.27 27.4 03 13.7 11 0.6 09
13.ZnCL Conc C 113.3 1.0 054 53 8.84 035 354 02 133 11 07 11
14.ZnCL Conc D 115.5 1.0 0.53 54 8.33 033 40 0.2 138 1.0 07 13
15.ZnCL Conc E 1325 1.1 062 53 8.69 036 39.8 03 156 1.2 09 1.5
16.Zn CL Conc F 112.7 0.9 059 54 8.45 053 382 03 134 1.0 1.1 1.2
17.Zn4th Cl Tail F 20.8 0.2 2.09 34 10.1 091 84 02 1.5 0.2 03 05
18. 3rd Cl Tail F 57.4 05 2.44 19.6 116 1.00 80 06 25 0.7 11 13
19.2nd Cl Tail F 86.9 0.7 231 95 13.2 0.81 61.7 08 1.8 12 13 15
20. 1st Cl Scav Conc F 86.7 0.7 211 7 178 092 538 0.7 1.3 16 15 13
21.1st Cl Scav Tail A 207.4 1.7 059 0.5 9.37 0.28 14 05 0.2 2.1 1.1 0.8
22.1st Cl Scav Tail B 2755 2.3 054 0.4 9.1 0.29 122 0.6 0.3 27 15 098
23.1st Cl Scav Tail C 1876 16 098 1 114 037 218 07 04 23 13 141
24.1st Cl Scav Tail D 218.2 1.8 1.18 1.5 13.1 0.41 26.7 1.0 0.7 3.0 16 1.6
25.1st Cl Scav Tail E 2414 2.0 1.0t 1.2 12,0 0.38 232 1.0 0.6 3.1 1.7 1.5
26.1st Cl Scav Tail F 220.9 1.9 119 1.6 122 052 27 11 0.8 29 21 1.6
27. Zn Ro Scav Tail A 1452.3 122 0.28 0.2 7.15 025 6.8 16 05 11.0 6.7 27
28. Zn Ro Scav TailB 1410.6 11.8 0.25 0.2 7.1 023 6 14 05 105 6.0 23
29. Zn Ro Scav TailC 1566.1 13.1 0.29 0.2 7.12 025 6.7 18 0.7 118 7.2 29
30. Zn Ro Scav Tail D 1558.8 13.1 0.28 0.2 7.3 025 66 18 06 120 7.2 28
31. ZnRo Scav TalE 1569.5 13.2 0.28 0.2 7.19 0.25 6.7 18 06 119 72 29
32. ZnRo Scav Tail F 1581.0 13.3 0.3 0.2 7.37 027 61 19 06 123 79 27
Head (calc) 11924.6 100.0 2.07 3.80 7.9 0.45 30.5 100.0 100.0 100.0 100.0 100.0

Combined Products

Cor_nb Pb Conc.1t0 6 2.4 593 513 5.80 599 676 70.0 3.3 1.8 32.2 543
Comb Pb Cl Tails 7t010 19 122 83 115 1.85 176 109 4.0 2.7 7.5 10.7
Comb Zn Cl.Conc. 11to16 56 0.55 53.3 866 037 352 15 78.38 6.1 4.6 6.5
Comb Zn CI Tails 171020 21 2.25 129 14.2 0.90 65.0 2.3 7.2 3.8 4.2 4.5
Comb Zn Cl Scav Tails 21t026 11.3 0.90 1.01 11.1 0.37 205 49 3.0 159 93 7.6
Comb Zn Ro Sc¢ Tails 27t032 76.6 0.28 0.18 7.2 0.25 6.5 10.4 3.6 69.7 422 16.3
Projected Results Cycles E & F
Pb Cleaner Conc 2.8 59.2 527 580 5.22 670 80.9 :
2 5.27 580 5. 9 39 21 3
Zn Cleaner Conc 6.2 0.61 53.6 8.58 0.44 39.1 1.8 88.1 6.8 36431 %4'35
Zn Scav. Tail 90.9 0.39 0.33 79 0.28 88 173 80 91.1 59.6 27.2

Head(calc) 100.0 2.07 380 7Q N43 204 10NN 1NN A 4NA A 1nA A snn






T No. 82
Purpose: To investigate the flotation response of Composite No. 5 ore using the
standard Pb-Zn flotation conditions.
Procedure: Similar to Test 67.
Feed: 2000 g of minus 10 mesh Composite 5.
Grind: 40 minutes at 65% solids in a lab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NazCO3 | NaCN MIBC | NasSiO3| Grind | Cond. | Froth | pH
3418A

Grind 2000 200 - - - 40 - - 9.8
Pb Rougher - - 5 15 - - 1 3 -
Pb Scav. - - 5 10 - - 1 3 -

- - 2.5 10 - - 1 3 -
Pb Regrind - 75 20 - - 30 - - -
Pb 1st Cl. - 20 - 5 100 - 1 3 9.5

- - 1.0 5 - - 1 3 -
Pb 1st Cl Scav - - 5 5 - - 1 2 -
Pb 2nd ClI. - 50 - 5 50 - 1 3 9.8

- - 4.0 5 - - 1 2 -
Pb 3rd Cl. - 25 - 5 50 - 1 2 9.8

- - 2.0 5 - - 1 2 -
Pb 4th Cl. - 25 - 5 50 - 1 2 9.8
Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings
Conditions:

Reagents Added, grams per tonne Time, minutes
Stage pH
~ Ca(OH)2| CuSO4| A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 - - - - 5 - 11.8
- 800 - - - 5 - -

Zn Rougher - - 20 10 - 2 3 -




Test No. 82 - Continued

232

Size Analysls : Flotation Feed (40 minute Grind)

Particle Size % Retained % Passing
Individual Cumulative Cumulative
+ 200 mesh 4.1 41 95.9
270 7.5 11.6 88.4
35.3 um 17.5 29.1 70.9
27.3 14.3 43.4 56.6
19.1 19.1 62.5 37.5
13.1 12.3 74.8 25.2
10.1 5.4 80.2 19.8
- 10.1 19.8 100.0 -
Total 100.0 - -

S.G. 3.66
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APPENDIX NO. 7
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I No. 81

Purpose: To investigate lead and zinc flotation on the Master Composite using the standard
test condtions.

Procedure: Similar to Test 67.

Feed: 2000 g of minus 10 mesh Master Composite..
Grind: 40 minutes at 65% solids in a fab ball mill
Conditions:
Reagents Added, grams per tonne Time, minutes
NasCO3 | NaCN | A317 MIBC | NapSiO3| Grind |Cond. | Froth | pH
3418A
Grind 2000 200 - - - 40 - - 9.4
Pb Rougher | - - 5 15 - - 1 4 -
Pb Scav. - - 5 10 - - 1 3 -
. - - 2.5 10 - - 1 3 -
Pb Regrind - 75 20 - - 30 - - -
Pb 1st Cl. - 20 - 5 100 - 1 4 9.4
- - 1.0 5 - - 1 6 -
Pb 1st Cl Scau - - 5 5 - - 1 3 -
Pb 2nd Ci. - 50 - 25 50 - 1 4 9.4
- - 4.0 5 - - 1 4 -
Pb 3rd Cl. - 25 - 5 50 - 1 4 9.4
- - 2.0 5 - - 1 3 -
Pb 4th Cl. - 25 - 5 50 - 1 3 9.4
- - 2.0 5 - - 1 3 -
Feed: Pb Scavenger + Pb 1st Cleaner Scavenger Tailings
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage pH
Ca(OH)2| CuSO4| A350 DF Grind | Cond. | Froth
1012
Zn Circuit:
Condition 2500 - - - - 5 - 11.8
- 800 - - - 5 - -
Zn Rougher - - 20 10 - 2 4 -
- - 10 5 - 1 3 -
Zn Regrind (PM) 1000 - : - | 30 - - -
H.S. Condition - .- 15 - - 15 - -
Zn st Cleaner - - - - - 1 5 11.8
Zn 1st Cl Scav - - 10 5 - 1 3 -
Zn 2nd Cleaner 500 - - - - 1 4 11.9
Zn 3rd Cleaner 500 - - - - 1 3 12.0
Zn 4th Cleaner 500 - - - - 1 2 12.0




Test No. 81 - Continued

236

Size Analysis : Flotation Feed
Particle Size % Retained % Passing
Individual Cumulative Cumulative
~ + 200 mesh 2.8 2.8 97.2
270 7.4 10.2 89.8
33.4 um 15.2 25.4 74.6
25.9 12.3 37.7 62.3
18.1 18.7 56.4 43.6
12.4 13.0 69.4 30.6
9.6 6.6 76.0 24.0
- 9.6 24.0 100.0 -
Total 100.0 - -

S.G. 3.94
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BOND BALL MILL Q.LQ§ED CIRCUIT GRINDABILITY TEST

Sample: Composite 1A

Mesh of Grind: 150 Mesh Feed: 30.9 % Passing 150 Mesh

Cycle | New Feed Number of grams of minus 150 mesh

g Revolutions in Mill In Mill Net Net Per
Product Feed Product | Revolution
1 1907 150 858 589 269 1.79
2 858 156 588 265 323 2.07
3 588 175 568 182 386 2.21
4 568 167 536 176 360 2.16
5 536 175 547 166 381 2.18
6 547 172 529 .169 360 2.09
7 529 183 583 163 400 2.18
8 563 170 564 174 390 2.29
9 564 162 543 174 369 2.28
10 543 165 549 168 381 2.31

Unit Volume (700 ml) = 1907 g in mill : Equivalent to 2724 kg/m 3 at minus 10 mesh

Ideal potential product = 545 g
Average of last 2 periods: 546 g : 250 % circulating load

2.29 Net g minus 150 mesh per revoiution

Bonds Formula

Wi 44.5
§0.23 , NO.82 4 {_10_ .&}

VP F

where: W = Work Index (Bond)
| S = Screen size, inum
N = Net grams of undersize produced
per revolution of test mill
= Size in um, 80% passing in product
F = Sizeinpum, 80% passing in feed

9.96
104

2.29
83
980
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Screen Size Analysis for Bond Work Index
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Composite 1A - Bond Work Index - Continued

SCREEN ANALYSES
=10 Mesh Feed
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 0.8 0.8 99.2
14 13.4 14.2 85.8
20 11.3 255 74.5
28 111 36.6 63.4
35 8.6 45.2 54.8
48 6.5 51.7 48.3
65 5.7 57.4 42.6
100 5.7 63.1 36.9
150 6.0 69.1 30.9
200 6.6 75.7 243
270 5.0 80.7 19.3
400 4.3 85.0 15.0
- 400 15.0 100.0 -
Total 100.0 -
-150 mesh Product
Mesh Size % Retained % Passing
(Tyler) individual Cumulative Cumulative
+ 150 25 25 97.5
200 25.9 28.4 71.6
270 18.1 46.5 53.5
400 12.7 59.2 40.8
- 400 40.8 00.0 -

Total

100.0
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BOND BALL MILL CLOSED CIRCUIT GRINDABILITY TEST

Sample: Composite 1A

Mesh of Grind: minus 200 Mesh Feed: 24.3 % Passing 200 Mesh

Cycle | New Feed _ Number of grams of minus 200 mesh

g Revolutions | In Mill In Mill Net Net Per
Product Feed Product | Revolution
1 1921 202 808 467 341 1.69
2 808 200 551 196 355 1.77
3 551 234 538 134 404 1.73
4 538 242 548 131 417 1.72
-5 548 242 554 133 421 1.74

6 554 238 543 135 408 1.71

Unit Volume (700 mi) = 1921 g in mill : Equivalent to 2744 kg/m 3 at minus 10 mesh

Ideal potential product =549 g

Average of last 3 periods:

Bonds Formula

Wi

44.5

548 g : 250 % circulating load

1.72 Net g minus 200 mesh per revolution

where: W =
S =

" §0.23 4 NO.82 x{

10 10
&

Work Index (Bond)

Screen size, inum

Net grams of undersize produced
per revolution of test mill

Size in um, 80% passing in product
Size in um, 80% passing in feed

10.9
74

1.72
860
980
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Composite 1A - Bond Work Index - Continued

SCREEN ANALYSES
10 Mesh Feed
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 0.8 0.8 99.2
14 13.4 14.2 85.8
20 11.3 25.5 74.5
28 11.1 36.6 63.4
35 8.6 452 54.8
48 6.5 51.7 48.3
65 5.7 57.4 42.6
100 5.7 63.1 36.9
150 6.0 69.1 30.9
200 6.6 75.7 243
270 5.0 80.7 193
400 4.3 85.0 15.0
- 400 15.0 100.0 -
Total 100.0 - -
-200 mesh Product
Mesh Size % Retained : % Passing
(Tyler) Individual Cumulative Cumulative
+ 200 4.1 4.1 95.9
270 24.5 28.6 71.4
400 17.9 46.5 53.5
- 400 53.5 100.0 -
Total 100.0 - -
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BOND BALL MILL CLOSED CIRCUIT GRINDABILITY TEST

Sample: Composite 1B

Mesh of Grind: 150 Mesh Feed: 27.1 % Passing 150 Mesh

Cycle | New Feed Number of grams of minus 150 mesh

g Revolutions - InMill In Mill Net Net Per
Product Feed Product | Revolution

1 2073 150 : 846 562 284 1.89
2 846 192 661 229 432 2.25
3 661 184 587 179 408 2.22
4 587 195 617 159 458 2.35
5 617 181 594 167 427 2.36
6 594 183 585 161 424 2.32
7 585 187 593 159 434 2.32

Unit Volume (700 mi) = 2073 g in mill : Equivalent to 2961 kg/m 3 at minus 10 mesh

ideal potential product = 592 g
Average of last 3 periods: 591 g : 251 % circulating load

2.33 Net g minus 150 mesh per revolution

Bonds Formula
Wi = 44.5
§0.23 5 NO.82 4 {_19_ ] _1_0_}
RE
where: W = Work Index (Bond)
S = Screensize, inum
"N = Net grams of undersize produced
per revolution of test mill
P = Sizeinum, 80% passing in product

F = Sizeinpum, 80% passing in feed

9.70
104

2.33
82
1000
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Composite 1B - Bond Work Index - Continued

SCREEN ANALYSES
=10 Mesh Feed
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 1.2 1.2 98.8
14 -13.7 14.9 85.1
20 11.3 26.2 73.8
28 11.9 38.1 61.9
35 9.7 47.8 52.2
48 7.4 55.2 44 8
65 6.1 61.3 38.7
100 5.7 67.0 33.0
150 59 72.9 271
200 5.4 78.3 21.7
270 4.9 83.2 - 16.8
400 3.9 87.1 12.9
- 400 12.9 100.0 -
Total 100.0 - -
=150 mesh Product
Mesh Size % Retained : % Passing
(Tyler) Individual Cumulative Cumulative
+ 150 1.1 1.1 98.9
200 25.4 26.5 73.5
270 18.3 44.8 55.2
400 13.1 57.9 421
- 400 421 100.0 -

Total

100.0
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BOND BALL MILL CLOSED CIRCUIT GRINDABILITY TEST
Sample: Composite 2
Mesh of Grind: 150 Mesh Feed: 22.5 % Passing 150 Mesh
Cycle | New Feed Number of grams of minus 150 mesh
g Revolutions In Mill In Mill Net Net Per
Product Feed Product | Revolution
1 1964 150 788 442 346 2.31
2 788 166 544 177 367 2.21
3 544 199 627 122 5056 2.54
4 627 165 539 141 398 2.41
5 539 183 576 121 455 2.49
6 576 173 557 130 427 2.47
7 557 177 541 125 416 2.35
8 541 187 560 122 438 2.34
9 560 186 569 126 443 2.38

Unit Volume (700 mi) = 1964 g in mill : Equivalent to 2806 kg/m 3 at minus 10 mesh

Ideal potential product = 5619

Average of last 3 periods:

Bonds Formula

44.5

557 g : 253 % circulating load

2.36 Net g minus 150 mesh per revolution

w.

where: W =
S =

1=
§0.23 , N0.82 x{ )
VP VF

&&}

Work Index (Bond)
Screen size, inum

Net grams of undersize produced

per revolution of test mill

Size in um, 80% passing in product =

Size in um, 80% passing in feed =

8.9
104

2.36
78
1230




Date Moo /7. 88

38

t No.Egéf

-~

Proje«

249
Screen Size Analysis for Bond Work Index

~
o

C:/D /MR

Feed of Sample

10

8t

<

VETERCTY NN OB LRI WY

NAR

TRy Y QIO

RUFFICINISN ¢ )

U3dvd HDUIMYHA T DINDYHL AJIDAAS
. SANT Y TXZT DINHUHY D1 OUYY 4HD

11 " ] T s
.. m Ly m ) | L . L rm o —
ﬂ ] -I@M UL \ Ll P, ©
w o ©
| iy
W T 1 Tk ©
m I g .
; : g
HH . StHH T o <
m %_M HIEHEAAN
o n
i E
,m | | B =
v g
: Wl
B T i UE ] o9
| P g
JAIRRAR - (-]
NI I -
0N =]
Ef W o
4 1+ L HIFN 1 Mi3saiienddins r1 t— N
; \ ;
NSRS Hiil i ,,, it Sl
15 N
{- $+- 4 \ 44 'l 5
bt
R L \| i
HA rH I8 /. <
110 I —
Y 3
o [y .
I : 5 ]
=18
Uil w
' TR o~
i m [2 %)
IIlE - . T o
. | -0
_ i -
m nw | i o
il Rl UL LT AR R PR L e
«) _3_ o Em O oo o () w < (] 5_ (4] wn -
(] - \a ol -



250

Composite 2 - Bond Work Index - Continued

SCREEN ANALYSES
=10 Mesh Feed
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 3.6 3.6 96.4
14 19.6 23.2 76.8
20 13.4 36.6 63.4
28 12.0 48.6 51.4
35 8.4 57.0 43.0
48 7.1 64.1 35.9
65 5.0 69.1 30.9
100 4.3 73.4 26.6
150 4.1 77.5 225
200 3.5 81.0 19.0
270 3.3 84.3 15.7
400 3.1 87.4 12.6
- 400 12.6 100.0 -
Total 100.0 - -
-150 mesh Product
Mesh Size % Retained % Passing
(Tylen) Individual Cumulative Cumulative
+ 150 0.7 0.7 99.3
200 23.3 24.0 76.0
270 16.8 40.8 59.2
400 13.2 54.0 46.0
- 400 46.0 100.0 -
Total 100.0 - -
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BOND BALL MILL CLOSED CIRCUIT GRINDABILITY TEST

Sample: Composite 2

Mesh of Grind: 200 Mesh Feed: 19.0 % Passing 200 Mesh

Cycle New Feed Number of grams of minus 150 mesh

g Revolutions In Mill In Mill Net Net Per
Product Feed Product | Revolution

1 1972 200 744 375 369 1.85
2 744 220 576 141 435 1.98
3 576 230 561 109 452 1.97
4 561 232 565 107 458 1.97
5 565 232 545 107 438 1.89
6 545 243 550 104 446 1.84
7 550 249 564 105 459 1.84
8 564 248 572 107 465 1.87

Unit Volume (700 ml) = 1972 g in mill : Equivalent to 2817 kg/m 3 at minus 10 mesh

Ideal potential product = 564 g

Average of last 3 periods:

562 g : 251 % circulating load

1.85 Net g minus 200 mesh per revolution

Bonds Formula
Wi = 44.5
§0.23 4 NO.82 4 {.!.0_ ] _19_}
VP VE
where: W = Work Index (Bond)
S = Screen size, inum
N = Netgrams of undersize produced
per revolution of test mill
= Size in um, 80% passing in product
F = Sizeinpum, 80% passing in feed

9.8
74

1.85
59
1230
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Composite 2 - Bond Work Index - Continued

SCREEN ANALYSES
-10 Mesh Feed
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 3.6 3.6 96.4
14 19.6 23.2 76.8
20 13.4 36.6 63.4
28 12.0 48.6 51.4
35 8.4 57.0 43.0
48 7.1 64.1 35.9
65 5.0 69.1 30.9
100 4.3 73.4 26.6
150 4.1 77.5 22.5
200 3.5 81.0 19.0
270 3.3 84.3 15.7
400 3.1 87.4 12.6
- 400 12.6 100.0 -
Total 100.0 - -
-200 mesh Product
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 200 1.9 1.9 98.1
270 25.4 27.3 72.7
400 18.4 45.7 543
- 400 54.3 100.0 -
Total 100.0 - -
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BOND BALL MiILL CLOSED CIRCUIT GRINDABILITY TEST

Sample: Composite 3

Mesh of Grind: 150 Mesh Feed: 32.2 % Passing 150 Mesh

Cycle New Feed Number of | grams of minus 150 mesh

g Revolutions In Mill In Mill Net Net Per
Product Feed Product | Revolution

1 2423 100 1202 780. 422 4.22
2 1202 - 72 613 387 226 3.14
3 613 158 692 197 495 3.13
4 692 150 683 222 461 3.07
5 683 154 691 220 471 3.06
6 691 153 692 223 469 3.07

Unit Volume (700 ml) = 2423 g in mill : Equivalent to 3461 kg/m 3 at minus 150 mesh
Ideal potential product = 692 g
Average of last 2 periods: 692 g : 250 % circulating load
» 3.07 Net g minus 150 mesh per revolution
Bonds Formula

Wi = 44.5
§0.23 4 NO.82 4 {& ] 1_0_}
v VF
where: W = Work index (Bond) . = 7.9
S = Screen size, inum = 104
" N = Netgrams of undersize produced
per revolution of test mill = 3.07
= Size in um, 80% passing in product = 81

- "F = Sizeinpm, 80% passing in feed = 890
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Composite 3 - Bond Work Index - Continued

SCREEN ANALYSES
=10 Mesh Feed
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 0.5 0.5 99.5
14 11.3 11.8 88.2
20 11.1 22.9 77 .1
28 11.0 33.9 66.1
35 9.6 43.5 56.5
48 6.9 50.4 49.6
65 6.2 56.6 43.4
100 5.3 61.9 38.1
150 5.9 67.8 32.2
200 5.4 73.2 26.8
270 55 78.7 21.3
400 4.2 82.9 17.1
- 400 17.1 100.0 -
Total 100.0 - -
=150 mesh Product
Mesh Size % Retained % Passing
(Tyler) individual Cumuiative Cumulative
+ 150 3.8 3.8 96.2
200 23.2 27.0 73.0
270 17.4 44 4 55.6
400 12.9 57.3 42.7
- 400 42.7 100.0 -

Total

100.0
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BOND BALL MILL CLOSED CIRCUIT GRINDABILITY TEST

Sample: Composite 3

Mesh of Grind: 200 Mesh Feed: 17.4 % Passing 200 Mesh

Cycle New Feed Number of grams of minus 200 mesh

g Revolutions In Mill In Mill Net Net Per
Product Feed Product | Revolution

1 2052 200 743 357 386 1.93
2 743 425 961 129 832 1.96
3 961 214 637 167 470 2.20
4 637 216 598 111 487 2.25
5 598 214 577 104 473 2.21
6 577 220 582 100 482 2.19

Unit Volume (700 ml) = 2052 g in mill : Equivalent to 2931 kg/m 3 at minus 6 mesh
Ideal potential product = 586 g
Average of last 3 periods: 5869 : 250 % circulating load

2.22 Net g minus 200 mesh per revolution

Bonds Formuia
Wi = 44.5
§0.23  NO.82 « {_19_ ] _1_0_}
RE
where: W = Work Index (Bond) : = 7.6
S = Screen size, inum = 74
"N = Netgrams of undersize produced
per revolution of test mill = 2.22
= Size in um, 80% passing in product = 53

F = Sizein um, 80% passing in feed = 1800
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Composite 3 - Bond Work Index - Continued

SCREEN ANALYSES
=10 Mesh Feed
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 6 0.1 0.1 99.9
8 71 7.2 92.8
10 12.6 19.8 80.2
14 17.9 37.7 62.3
20 10.4 48 .1 51.9
28 8.3 56.4 43.6
35 6.4 62.8 37.2
48 45 67.3 32.7
65 4.1 71.4 28.6
100 3.5 74.9 25.1
150 4.0 78.9 211
200 3.7 82.6 17.4
270 3.5 86.1 13.9
400 2.9 89.0 11.0
- 400 11.0 100.0 --
Total 100.0 - -
-200 mesh Product
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 200 5.5 55 94.5
270 24.0 29.5 80.5
400 18.8 48.3 51.7
- 400 51.7 100.0 -
Total 100.0 - -




260

BOND BALL MILL CLOSED CIRCUIT GRINDABILITY TEST

Sample:

- Composite 4
Mesh of Grind: 150 Mesh

Feed: 19.6 % Passing 150 Mesh

Cycle | New Feed Number of grams of minus 150 mesh
g Revolutions In Mill in Mill Net Net Per
Product Feed Product| Revolution
1 1373 150 497 269 228 1.52
2 497 194 373 97 276 1.42
3 373 225 438 73 365 1.62
4 438 189 412 86 326 1.72
5 412 181 404 81 323 1.78
6 404 176 392 79 313 1.78
7 392 176 404 78 326 1.85

Unit Volume (700 ml) = 1373 g in mill : Equivalent to 1961 kg/m 3 at minus 10 mesh
Ideal potential product = 392 g

Average of last 3 periods:

400 g : 243 % circulating load
1.80 Net g minus 150 mesh per revolution

Bonds Formula
W= 44.5
§0.23 4 N0.82 X{LO_ ) &}
VP VE
whére: W = Work index (Bond) = 11.57
S = Screensize,inpum = 104
N = Net grams of undersize produced _
per revolution of test mill = 1.80
= Size in um, 80% passing in product = 81
F = Sizeinum, 80% passing in feed = 1150
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Composite 4 - Bond Work Index - Continued

SCREEN ANALYSES
-10 Mesh Feed
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 10 1.6 1.6 98.4
14 17.9 19.5 80.5
20 15.1 34.6 65.4
28 15.1 49.7 50.3
35 10.8 60.5 39.5
48 7.0 67.5 32.5
65 5.0 72.5 27.5
100 4.0 76.5 23.5
150 3.9 80.4 19.6
200 3.2 83.6 16.4
270 3.0 86.6 13.4
400 2.9 89.5 10.5
- 400 10.5 100.0 -
Total 100.0 - -
=150 mesh Product
Mesh Size % Retained _ % Passing
(Tyler) Individual Cumulative Cumulative
+ 150 1.8 1.8 98.2
200 24.2 26.0 74.0
270 17.9 43.9 56.1
400 13.3 57.2 42.8
- 400 42.8 100.0 -
Total 100.0 - -

Lakefield Research
Lakefield, Ontario
January 18, 1989 / sem



