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lJ. Conditioning by size shows promise with respect to improved 
metallurgy, particularly in the zinc circuit. The "best test" 
results for each ore type are shown below: 

ORE TEST TYPE CUMULATIVE METALLURGY 
TYPE NUMBER OF . . . . Pb cct· Zn cct Conditioning % Grade % Recovery % Grade % Recovery 

' .. . 
2BCD 3 22 cond by size 30.9 87.9 18.6 82.2 .. 
2EF 2 10 cond by size 40.0 87.2 20.2 84.5 
2H 4 -- cond by size 28.8 89.4 ---- ----

21 Foi 2BCD and 2EF ore�, the "best test" conditions were a 5 
minute conditioning by size in the Pb circuit at normal Z-11 
consumption levels with an 8 minute·condition by size in the 
Zn circuit at a +50% Z-11 consumption level (over normal) • 

3) For 2H ore, the "best test" conditions were a 2.5 minute · 
conditioning by size in the Pb circuit at normal Z-11 con­
sumption levels. 

Recommendations: 

1) Further reagent optimization should be done on each ore type 
prior to further conditioning by size tests. 

2} Further conditioning by size testing should .be performed in­
cluding evaluation of the relationship between conditioning 
by .size and reagent consumption. 

3L In the future, reagent/grind optimization should be done on 
eacli new sample. 
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Ana:lys'is' :and: Dis.c.us.s:ion: 

A.· General 

In this conditioning by size test program, little was done to 
optimize procedures before the testwork was initiated. There­
fore, the tests should only be compared to each other, with 
little comparison drawn to previous testwork . 

..... 

Three types of conditioning prior to flotation were utilized: 
the standard method; the condition. by size method and the ., ,.:'1" 
parallel method. It must be ·noted that the "standard" method 
is actually a modified standard as no Z-11 was added during 
primary grinding. Procedures are outlined following analysis 

· and discussion. Reagent/time schemes for each test are de­
tailed in Appendix c. 

One point worth considering regarding procedure is that the 
rougher/scavenger flotation time for a rougher test is a 
total of lO minutes.whereas only 8 minutes is usually employed 
for rougherjs·cavenger in a cleaner test. The 10 minute rougher 
test time was established for convenience. The 8 minute c 
test time was established through.bptitnization. That an 8 
minute rougher/scavenger flotation time is optimum is confirmed 
on examination of the zinc condition by size testwork in this 
program. Several of the "best tests" showed loss of grade (with ... 
improved recovery) over the parallel method test, but it is 

· ·  

felt that the shorter (8 minute) flotation time would avoid the 
decreased grade while still obtaining the benefits of improved 
recoveries·. 

High recoveries (at reasonable grades) has been the major thrust 
of ore type testwork. Lead and zinc recoveries throughout this 
test program have been considerably lower than expected. These 
differences can be explained in part by no use of Z-11 in the 
primary grind and losses of reagents on washing the sample 
through a 325 mesh screen. Also, the new technicians are not as 
yet as proficient at flotation testwork as the previous crew of 
technicians. 

Regardless· of these reasons, it is ·felt that a major factor 
contributing to th�. poor results i� the difference in ore 
samples·.. The ore samples pres�ntly used i n  the metallurgy lab 
are samples collected in June·, 19 83. The body of previous 
reagent/grina optimization tests and locked cycle tests were 
performed on another sample, collected in December, 1982. A 
comparis·on of head grades of these samples can be seen in 

· · ... Table l. !:ic::< c'.s' 
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· �nalysis and Discussion - (Cont1d) 

(Cont1d) 

TABLE 1: ORE SAMPLE HEAD GRADES 

ASSAYS {%) 
ORE TYPE SAMP,J..E Pb Zn t-e cu Ag 

2BCD- December/82, normal grade 2 .. 2 4. 0 10.3 No Assay 1. 9 
2'ScD December/82, high grade 3.1 6.0 13. 6 0.15 1.4 
2BCD June/83 3. 1 5. 9 12.7  0.12 2.3 
2EF December/82 3.2 4.6 39. 5  0.10 1.3 
2EF June/83 3. 5 5. 1 29.7 0.18 1.2 
2H December/82 . 4.� 7.0 38 . . 4 0.34 2.2 
2H .. · June/83 4.0 7.2 '34.0 0.37 . 

2. 5 

As' a result of the poor metallurgy obtained throughout these preliminary condition 
by size. tests, some further testwork on reagent/grind/conditioning/flotation time schemes 
were performed on the June, 1983 ore samples (see L Morris 1 Conditioning· Times report of 
January��, 1984i> and Y_. Boudreau 1 s Repeat Cleaner Testing report of February, 1984). 
These further· tests were done with the hope of achieving the metallurgical perfomance 
of the. December, 1982 ore samples. A summary of the 11best test11 results from these 
tests follows here in Table 11. 

ORE SAMPLE 
TYPE TYPE 

2BCD Dec./82 

2BCD June/83 

2EF Dec./82 

I. 1·"--·•· .. ··• 
. . .. '· .; 

2EF June/83 

· '  

.. 

TABLE 11: OPTIMIZATION OF  NEW ORE TYPE SAMPLES 

COMMENTS· 
TEST # TEST .AIM OF ON TEST LEAD 

IN SERIES 

11  

' 5* . 

10 
,.:L.-;·.· .. i,,c::•.:;,';-;'"'" .. 

. · '  .. · .. ·: 
7** 

TYPE 

cleaner 

cleaner 

cleaner 

1-;��J·(:�-r.! .. 
. . .  · . . . 

·cleaner· 

TESTWORK 

reagent opti-
mization of 
May/83 

repeat cleaner 
of Jan./84 

reagent opti-
mization of 
May /831;?:;e,.,,.�;;i.'l:' ·�· 

repeat cleaner 
of Jan .. /84 

CONDITIONS . 

BEST TEST 

10/10 Pb/Zn 
regrind at 
.. Best Te!;t11 
reagent lev 
using new 
frother 

BEST TEST 
. ... ,; ·-·· .,.•; ;..... -�··· 

•;: · ... . __ · . . · .· . " •. ·: 

5/10 Pb/Zn 
regrind at 
11best test11 
reagent lev 
for Pb and 
high reagen 
levels for 

%GR. 

61.8 

54.4 
I· 

ls 

72 . 0 . 

f;.ri+)J;;�t;;cf l·.c· •<.•. 

66. 9 

ls 
t 

n 
!IC:i!l(l no\1.t I 0 "'n f th .Y' 

%REC 

88. 9 

83.1 

83. 8 
: ;;bicc ' ,.:� ..,., .•... . . ,. 
. , ·  .. · 
76. 1� 

ZINC 
%GR. %REC 

53.0 93. 2 

I 
51. 6* 87.2* 

53.7 . 87.5 

i:i· 
-

49.4* 87.6** 

; ,: 



- . 

Analysis and Discussion (Cont•d) 

A. General (Cont•d) 
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Table 11: Optimization of New OreType Samples - J (Cont•d) 

COMMENTS 
ORE SAMPLE TEST # TEST AIM OF ON TEST . LEAD ZINC 
tl"YPE TYPE. IN SERIES TYPE TESTWORK CONDITIONS %GR. %REC %GR. %REC 

� 
l2EF ' June/83 1 rougher cond. vs flot. condition. 27.8 92.5 

time of�:�-rlan/84 time 1 
flotation 
time ._Jt 

!2EF June/83 6 rougher cond. vs flot. condition 10.5 87.1 
time of Jan/84 time f . 

flotat1on 
time � 

2EF June/83 11 rougher cond. vs flot. condition 33.0 91.2 
time of Jan/84 . - time 1 · 

at.constant 
flotation 
time .. 

,2EF June/83 14 rougher cond. vs flot. condition 13.0 86 .. 4 
I time of Jan/84 time t 

at constant 
flotation 
time · 

*Actual tn results are from test 2 as test 5 results are unreliable 
**Acutal tn results are from test 6 as test 7 results are unreliable 

Examination of these results indicates that further work is required in order to 
opti�ize the base metallurgical performance of these ore types. It also must be recog­
nized that, in the future, new· ore type sample will require initial testwork to deter­
mine the optimum reagent/time scheme in order to compensate for differences in sample 
quality . 

B. 2BCD Ore 

I 

. 
:· 
< • 

This ore type was the first tested for conditioning by size. Several tests (1, 2, .· 
11, and 12) were performed in order to establish technique and procedures. These tests 
have little importance to the series of condition by size tests as extraneous variables 
were introduced to determine the method for subsequent testing .. It ts.interesting to-.. .··· . .. 

����m��,
a tT��-� t�!�t 1� h��:tls� f��� a �s��t! �1-���-� �! ��"P.��f���-a���?·��-1 ���:���:��: ��--- ��al��tp.b'·�i\�B

·
,,,·,�·�;;�1'''''' 

circuit' but, showed somewhat improved grades and recoveries over the standard in the 
tn circuit. 
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Analysis and Discussion - (Cont'd}. 

T�roughout the rest of the 2BCD ore portion of these t�sts; conditioning times, _ 
primary grind times and amounts of Z-11 additions were varied, making compa-ri�ons be...: 
tween tests difficult. A comparison of the test parameters and results obtained in the---
2BCD ore testing are contained in the following tables (Table III & Tabl e IV) . Detailed 
explanation of reagent/time schemes employed ca� be found in Appendix C. The fincil 
results and graphs for these tests are in Appendix A and B . 

TEST 
NUMBER 

3 

·--· 4 
5 
6 
7 

8 
9 

TEST 
TYPE 

rougher 
' .  -- . . 

II 

II 

II 

II 

II 
II 

II 

.... � .... ·� . 

TABLE III: LEAD TESTS ON 2BCD ORE 

TYPE OF CONDITIONING ADD ITIONAL 
CONDITIONING. TIME (MIN) PARAMETERS 

Con d. by size 5.0 . 15 min. grind 
normal reagents 

Parallel - --- - 5.-G-- II II .. 

Con d. by size 2.5 II II 
Parallel 2.5 •. II _ II 
Con d. by size 4.0. 16� l]Jin grind_-

normal reagents 
Parallel 4.0 II II 
Con d. by size 4.0 15 min. grind 

+50% Z-11 
II II 

CUM. LEAD METALLURGY 
% GRADE % RECOVERY 

30.87 87.92 

26.32- - 86.23 -

33.41 lc· 87.20 
·. 32.84 86.27 -· 

27�91 86.21 -"7:: 

23.88 87.35 ,: 
20.34. 88.75 

I• 

10 Parallel 4.0 19.19 87.42 ... ·I 
13 II Standard None 15 min. grind 24.76 91. 8 9  

Normal reagents 
20 cleaner Standard ·l None II II 77. 90 . 56.55 
21 II· Con d. by size 5.0 II II 71.10 74.83 

TABLE IV: ·ziNC TESTS ON 2BCD ORE 

TEST · TEST TYPE OF CONDIT IONING ADDITIONAL CUM. ZINC METALLURGY 
NUMBER TYPE CONDITIONING TIME (MIN) PARAMETERS % GRADE % RECOVERY 

13 rougher Standard None Normal reagents 13.94 78.05 
14 II Con d. by size 8.0 II 18.19 80.19 
15 II Parallel 8.0 II 32.62 75.05 
16 II Con d. by size 6.0 II 20.26 76.71 
17 II Parallel 6.0 II 15.89 . 80.75 
18 II .. Con d. by size 4.0 II 13.92 74.83. 
1 9'�X II Parallel 4.0 II-. 17.44 79.68 
22'�'�?f·· 11·; .• ,:· 

- Corid: by size �·· ·-�¥����·-•;:•:;. 18i; 63:���, 82.24 
23:··- ····!: - Parallel• :. • :" II II 26� 20'"'' 77 .26'. . 

24 II Con d. by size 8 .. 0 Repeat· of test 17..56 77.90. 
25 

. . II Parallel . 8.0 Repeat of test 14.92 75.09 

� ·' 
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(Cont'd} 

Of·t
.
he condition .bY size method a�d parallel method rougher tests performed on the 

Pb circuit of 2BCD ore, test 3 (5 minute condition by size} showed the best metallurgy .•... · . .  
with a 30.9% grade at a 87.9% recovery. In all but one of the Pb cond'ition by size tests·.·· 
on this ore type, conditioning by size provided superior metallurgy over the parallel 
tests.· · 

..• ,""' . 
. Two lead cleaner tests were also performed as a part of this series; one implementing. 

th �.modified standard method and the other using the 5 minute conditionby size method 
(tes·t 20 and 21 respectively). The condition by size test showed improved overall . recovery at 74.8% (although the rougher/scavenger recovery was still somewhat lower than 
the standard test) with a 7% loss in grade. These tests confirm that conditioning by · 
size has benefit to the Pb circuit. Further work is .still required to accurately deter� 
mine the optimum conditions required for 2BCD Pb conditioning by size. 

All testwork performed on the 2BCD ore Zn circuit for conditioning by size was i.n 
the form of rougher tests. The best Zn test in this· series was test 22 which had a 5% · . · 
improvement in recovery over the parallel test (with an 8% loss in grade which could be-· 
decreased by shortening the 1 ength of rougher flotation) . · Test 22 a 1 so showed a 4% ., 
imprOvement in. grade and recovery over the standard (test 13). Test 22 ut'il ized an 8 
mimJte.·period of conditioning by size as well as a 50% increase in Z-11 consumption . .. · 

The twa· other good tests in this series were tests 14 and 24, duplicate t�sts employing 
8 minutes of conditioning by size at normal Z-11 consumption levels. 

Some interesting trends can be observed by comparing tests 14 through 19  with the 
standard (test 13). In the condition by. size method tests (14, 16 & 18), as conditioning 
time fo� Z� decrease�the metallurgical performance dropped. However, the parallel tests 
(15, 17 & 19) showed very little difference between conditioning times, but with generally 
improved performance compared to the standard. 

These trends and the "be.st test" results indicate that conditioning by size is 
beneficial to the Zn circuit for 2BCD ore. More work should be done on conditioning 
by size, partict.�larly examining longer conditioning times and the relationship between 
conditioning by size and reagent consumption. 

· 

A locked cycle test was performed on this ore type employing the most promising 
condition by size times, as determined in the rougher and cleaner series of tests. The 
test used a 5 minute condition by size time in the Pb circuit at normal Z-11 consumption . . ·· 
levels and an. 8 minute condition by size time in the Zn circuit, also at normal Z-11 

·· · 

consumption level��-

Reasonable stability was achieved in the locked cycle test but grades and particularly 
recoveries were disappointing. The P80's achieved were acceptable with 18. 1j�m size in 
the Pb concentrate and 22.9�m in the Zn concentrate and somewhat low in the final tails 
with P80 = 37. 7)Jm • .  Pb recoveries were 10% 1 ower than expected and in the Zn circuit, 
recoveries w�re 15% lower than expected. These results can be explained in part by 

'��.,;,:'''reagent\' losses· on washing; no Z-1r in' the primarY·'grind·and'activatfon''of· pyrite with 
'"'"" · increased conditioning time .. Further .. investigation into the differences between this 

sample of 2BCD ore and:the previous sample must be done, followed by further investigation 
into conditioning by size. 
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Analysis and Discussion - (Cont'd) 

· C .. 2EF Ore 

In· the 2EF ore condition by size tests:-, conditioning time and amounts· of Z-1 1 
addition wer� the only parameters varied . All tests performed were rougher tests. 
Tabl� V and VI.summarize the test parameters and results for 2EF ore test� .in this 
program: The complete results and graphs for thesetest� can be found in Appendices . 
A and B. A detailed explanation of reagent/time schemes can

_
�·be 'found ;in�Appendtx C. 

TEST TEST 
NUMBER TYPE 

1 rougher 
2 II 

3 II 

4 II . 

5 II 

TEST TEST-
UMBER TYPE 

1 rougher 
6 II 

7 II 

8 II 

9 II 

10 II 

11 II 

:t 
·
,_: 

. .,.,, 

TABLE V: ·. LEAD TESJS ON 2EF ORE 

TYPE OF CONDITIONING ADDITIONAL 
CONDITIONING TIME (MIN) PARAMETERS 

Standard None Normal reagents 
Cond. by size 5.0 II II 

Parallel· 5.0 II II 

Cond; by size 2.5 ° 
Parallel 2.5 

TABLE VI: 

TYPE OF CONDITIONING 
CONDITIONING TIME (MIN) 

Standard 8.0 Normal reagents 
Cond. by size 8.0 II II' 

Parallel 8.0 II tl 

Con d. by size 6.0 II II' 

Parallel 6.0 .II II 

Cond. by size 8.0 +50%. Z-1L . 
Parall el 8.0 II II• 

CUM. LEAD METALLURGY 
% GRADE % RECOVERY 

29.84 
40.02 
38.23 
39 .00 '_ 
39.21 

17.69 85.16 
28.78 81.71 
29.94 78.80 
36.75 35.20 
47.62 70.90 
20. 19 - 84.45 
29.31 73.66 

The best Pb conditioning by sfze test for 2EF ore was test 2 ,' �i·tch 5 minutes' 
conditioning by size . A final grade of 40.0% Pb at an 87.2%,xecov.er.y.·:w�s;.�.:,.2-%.,i:mPf.9�-e��m,F 
in grade and a 3% improvement in recovery over the parallel test (test.3l� Test 2 · · ·.· " '. 
grade was also better than the standard (test .1) by 10% but the standard· recovery was•,,�,,:< 
4% greater than in the best test • .  A longer Po rougher/scavenger flotation time for the: 
5 minute condition by size test caul d improve recovery to that of the standard, but at: .' 
some.l()ss of grade .. The 2.5 minute condi:tion by size method t est (test 4}_also showeQ·;•:•:;, ., . 
improved recovery (+3%} over its parallel (test 5} at similar �inal grades: Conditionfng1'.'i:•,!:'>·: 
by size does appear to improve t.he meta 11 urgica T performatice7-il1 the'C PB,; circuit� of' 2EF:;��,������4'1�iit 
o re . ·� · . . " - .,. .... , ; ., .. · ·:.' . c .. -· �-'>'t/ �����, ·: �-: � : " . - - �/- :::

·
: �-;::::f�::, ��< ;:�!·�t ��Y-,T·-�¥-��-�i:i_:--¥.�������r{!-·]i����fi�?t:i�!;;���1l::�w�,fc·,,�·.�;:;&<J'i��:r:�1!���������x�:,t�,:�.:':f: , , ·, _ t Y-">-:.. :,�, '"' 
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c. (Conti d) 

The best Zn test in the 2EF series of conditioning by size 
employing an 8 minute condition by size and a 50% increase in Z-11 consumption ove� 
the standard addition rate. Test 10 showed a 20.2% Zn grade at 84.5% recovery which 
was an 11% .improvement in recovery over the parallel method test (test 11). The 
improved recovery was somewoat negated by a 9% loss in grade that would be reduced 
if the rougher/scavenger flotation time was decreased� Other tests in this series 
showed considerably improved grades but recovery never was as high as that of the 
standard method test (test 1) . .  This test series indicates that conditioning by 
size will improve the Zn metall urgy, particularly at shortened flotation·�times. 

An examination of the graphs (see Appendix B) shows that decreases in conditioni 
time for the condition by size method tests had significant negative effects on the 
recovery of Zn. This effect could be offset by increases in Z-11 addition (see test 
10). These results suggest that conditioning by size tS favourable in the Zn circuit 
of 2EF oret,\1onger conditioning times are utili zed. As well, the relationship 
conditioning by size and reagent consumption should 'be examined. 

A locke
,
d cycle test was also performed using 2EF ore and employing the 

promising condit ion by size times as determined in th:is series of tests. The test 
a 5 minute _condition by size time in the Pb circuit at.normal Z-11 consumption levels 
and an 8 minute condition by size time in the Zn circuit with a 50% increase in the 
Z-1 1 consumption over the standard. 

',-·-

Reasonable stability was achieved in the locked cycle test despite overflow .. 
problems in cycles 4 and 5. The P80's were higher than expected for the Pb and Zn 
concentrates at· 27.6 microns and 30.3 microns respectively, where as the final tails 
P80 was 43.9 microns, not a surprising size for this test. Grades and recoveries were 
lower than expected. These results can be explained in part due to the lack of Z-11 
in the primary grind which caused poor activation of lead and zinc. The washing of 
mineralized surfaces . during wet screening caused losses of reagents, negatively.:_. 
affecting metallurgical performance. Further investigation into the differences 
between this sample of 2EF ore and the previous sample must be done, fbllowed by further . 
investigation into conditioning by size. 

D. 2H Ore . 

Oni.Y a small amount of work was done on conditioning by size for 2H ore.� Only . 

· Pb circuit was examined to the same degree as the other ore types. A 11 tests performed .. 
were rougher tests. Table VII  summarizes the test parameters and results for the 2H 
ore tests in .this series .. The complete results and graphs for these tests can be found,.: 
in Appendix A and B. A detailed explanation of reagent/time schemes can be found in 
Appendix C. 



.. 
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D. 

TEST 
NUMBER 

1 
2 
3 
4 
5 

' .. 
TEST 

1 TYPE· 

rougher 
II . 

II 
II 

II . 
:>-··:;;!,:,J, 

-'-9- -

(Cont•d) 

(Cont•d) 

TABLE VII: 

TYPE OF""'� CONDITIONING 
CONDITIONING TIME (MIN ) 

Standard None 
Cond. by size 5.0 
Parallel 5.0 
Cond. by size 2.5 
Parallel 2.5 

·•<-''::�"�-
ADDITIONAL CUM. LEAD METALLURGY i ";&'" PARAMETERS % GRADE % RECOVERY I :�:";t 

Normal Reagents 27. 61 91.60 
II II 32.53 87.02 
II II 26.76 90.78 
II II 28.80 89.32 
II II 25.40 89.40 

The:'Besf 2l:fconditioning by size test in the Pb circuit of this" series was test 4 
a 2. 5 minute condition by size method test • .  The 28. 8% Pb grade was a 3% improvement 
over ffiefparallel test (test 5} at a similar recovery (89.3%). This indicates that 
conditioning by·sfze may be advantageous to the Pb circuit of 2H ore . It should be 
noted that tesb(1,2 and 3 are very similar in metallurgical performance, requiring 
furtheL�estwork to determine the optimum method . 

. ,,_·�-)�,: . . Two tests were performed on the Zn circuit for 2H ore (test 6 and 7: see Appendi c�s" 
A, B and�C). Major pH meter problems were encountered and therefore these tests 
not evaluated for conditioning by size benefits. · 

Sibyl Frei 
Senior Metallurgical Technician 
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i Procedure ·- -··· . 

Standard Pb Conditioning Prior to Fl:otati.on 

-Wash contents of primary grind into a 2.5 lif;� nolatio
'
n 

- Raise pH to 10.0 with Na2co3. 

- Add 50g/tonne Z-1 1 collector. 

·_ Immediately collect Pb RoLSc concentrate samples. 

Condition by Size Pb Conditioning Prior to Flotation 

-Wash contents of primary grind through a 325 mesh screen. 

� Filter - 325 mesh fraction, collecting water for use as mak�-up water durirlg the test._ 

Condition each fraction separately in 1.5 litre cells by: 
raising PH to 10.0 with Na2CO�. · '0" • . .. 
adding 1.5 g/tonne Z- 1 1  collector to + 325.mesh fraction and 35 g/tonne Z- 1t 
collector to - 325 mesh fraction and condition for set lengths of time 
time for each fraction) 

· 
, 

recombine fractions in a 2.5 litre cell and again raise pH to 

immediately collect Pb Ro/Sc concentrate samples. 

Parallel Pb Conditioning Prior to Flotation 

-Wash contents of primary grind through a 325 mesh screen. 

- Filter -325 mesh fraction, collecting water for use as make-up water during the test:, 

- Recombine fractions in a 2. 5 1 i tre ce 1 1  and raise pH to 10.0 with Na2co 3. 

- Add 50 g/tonne Z- 1 1  collector and collect Pb Ro/Sc concentrate samples. 

·. 
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.. ' 
-Standard Zn Cond

'
itioning Prior to Flotatiorl' 

· . - Conditioning. is done to Pb Ro/Sc Tails in the 2.5 litre cell. ' . . 
- thee� pH: add 1000 g/tonne CuSO , check pH again and then raise pH to 11.0 with 

while conditioning for 8 minute�. 

- Add 60 g/tonne Z-11 call ec;.tor and conditi"on for 2 more minutes. 

·� Collect Zn Rb/Sc concentrate sam�le� 

Condition by Size Zn Conditioning Prior to Flotation 

-Wash Pb Ro/Sc Tails through a 325 mesh screen. 

- Filter -325·mesh fraction, collecting water for.make-up water .. 
·.- Condition each fraction separately in 1.5 litre cell� by: 

. - checking pH of each fraction, adding 500.g/tonne CuS04 to each fraction, checki 
pH again and then raising pH to 1 1�0 with lime while conditioning each fracti 
1or a set l.ength of time (the same time for each f�actirin}� 

· · 
� ·'· .. . 

- Recombine each fraction in a 2.5 litre cell and again raise the pH to 

-Add 60 g/tonne Z-11 collector (or 90 g/tonne for locked cycle test) and condition 
2 more minutes .. 

- Collect Zn Ro/Sc concentrate samples. 

Parallel Zn Conditioning Prior to Flotation 

·-Wash.Pb Ro/Sc Tails through a 325 mesh screen. 

� Filter -325 mesh fra�tion, collecting water for make-up water. 

- Recombine fractions in a 2.5 litre-cell, check pH, add lOOO g/tonneCuso4, check pH · 
again and raise with lime for 8 minutes. . 

-Add 60 g/tonne Z-1 1 collector and condition 2 more minutes before flDtation. 

--
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(Cont'd} 
Sfft'i}tff�T::,�o.-::::'�·:::-:;,n-:::·::;�;":'r""'i'"l"lf·�-a:n .. . E::7:1t".L;l;;.._ ... , ___ ..,--- ' . ; :',...: :.;_' ---'-

' �� , ,  Rougher Procedure for 2BCD, 2EF and 2H Ores ' H • 

• .  

Grind: 1 kg of ore 
· 3 kg/tonne Na? co3 100 g/tonne NaCN 

5?0 ml H2o (66% solids) 

Grind for�. 15 ,min. for 2BCif: 14 min. for 2EF arid 12 min. for 2H ores. 

Condition prior to Pb flotation (standartl'f"condition by size or parallel method} 

Collect Pb rougher and scavenger concentrates using MiBC frother as necessary. 

Sample . .. · Flotation Time Collector Addition 
.PbRo1 1 
PbRo2 2 . 
PtiSc1 2 15 g/tonn� z..:11 
PbSc2 2 
PbSc3 3 15 g/tonne Z-11 

Cbndition prior to Zn flotation {standard, condition by size or parallel 

·collect�zn-'rOughe'ran'd�scavenger�cancentr-afes�usTng DOW 1012 'frother as necessary�··' Ti''·,:·.'�'''' 

Sam le Flotation Time Collector Addition 
· ZnRo1 1 

ZnRo2 2 
Znsc1 2 20 g/tonne Z-11 
Znsc2 2 
ZnSc3 3 20 g/tonne Z-11 
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Procedure - (Cont'd) ' - .. _ - '·, .  
· ·- .. · · ··-·· . .c •. : .• c,::.C __ .� ...•• -·· .L .•·· ·•···-·'---'"'''"''''·-····�··"··•·· . 

Cleaner ·rest Procedure Used For 2BCD Ore Lead Circuits ''"'' 

Grind: · 1 kg of 2BCD ore 
· 

3 kg/ tonne Na2co
3 100 g/tonne NaCN 

500 ml H20 
.. 
(66% solids) 

Grind for 15 minutes . 

. Condition prior to Pb flotation (standard, condition by size or parall el method) 

Collect Pb rough�r/scavenger concentrate as one sample using MiBC frother as 

Sam le 
RbRo/Sc 
Cone. 

Regrind: Pb Ro/Sc concentrate 
50 g/tonne NaCN· 
1 kg/tonne Na2co

3 
Grind for 10 minutes. 

Flotation Time 
3 
2 
3 

Collector Addition 

15 g/tonne Z-11 
15 g/tonne Z-11 

Cleaner flotation of Pb (using MiBC . frother as necessar¥l 
- raise pH to between 10.0 and 10.2 with Na CO 
- Add the correct amount of Z-11 coll ector 6efdre each cleani.ng stage.and cond 

for 2 minutes prior to collection. 

Sam le Condition Time Collector Addition Flotation ti:me · 

PbCC1 2 
PbCC2 2 
PbCC3 2 

• -! .. , 

60 g/tonne Z-11 
20 g/tonne Z-11 
10. g/tonne Z-11 

5 
4 

. 3 

. • . • fA . 



P�ocedJ�e� - · (Con�: d} 
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. Loc.ked ... Cycfe ConciTtion by Size Procedure for 2BCD and 2EF Ores (KRAL} 
s��,��t'tt2h,�d fl·a��h�et for order and cycling arrangements for samples . 

. -.. -_,." .,-�q. ···: --�---. :··<: , Gri:.�:cft�:c·f'k9. bror� + PbSc concentrate of previous cycle + PbCT1 of previous cycle. 

·.c�·, 
. Io�g�j�g��e 

N����3 
:·� �· .. s

.
oo mJ: H20 ( 66% so_"lj ds) 

·-."27"··�.-:;:-.'":-···· Grindfo.ff15 min. for 2BCD, 14 min. for 2EF. 
'' �:��;j}i:x 

Coriditi�n by size method used prior to Pb flotation. 

Collecf Pb rougher and Pb scavenger concentrates (2 samples} using MiBC frother as 
necessary·� 

Sam le Flotation Time Collector Addition 

. .... :,·:oc:., · 

PbRo 
PbSc 

4 
2 
2 

15 g/tonne Z-11 
15 g/tonne Z- 11 

Pb Rd concentrate + PbCT2 of previous cycle 
50 g/tonne NaCN 

, 1 kg/tonne Na2co
3 

flotation of Pb (using MiBC frother as necessary) 
- raise pH to between 10.0 and 10.2  with Na?CO� while conditioning for 2 minutes. 

add decreasing amounts of Z-11 collector t!acl"i minute to a total for each · 
collectJon stage. 

Flotat1on 'Time Collector Addition (Tot} Samples Added 
2BCD 2EF From Last Cycle 

PbCC1 60' g/tonne 60 g/tonne ------

. PbCC20 . 20 g/tonne 20 g/tonne .PbCT3 fbCC3_ 
20 g/tonne 10 g/tonne ------

Condition by size method used prior to Zn collection. Samples conditioned in pre- . 
paration for Zn Ro/Sc stage are Pb-Ro/Sc Tails from same cycle+ Zn Sc concentrate 
from last ,cycle + ZnCT 1 from last cycle. ' 

Collect Zn rougher' and Zn scavenger concentrates (two samples} using Dow 10 12 frother 
·� 

····· col fe'citi'r:··'A'ciditfan"··· ·"· ;."�""' ,,,_,".'"''"� 

30 ·g/tonne Z-1 1  
30 g/tonne Z-11 

"d ,,. .: '� ' 
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{Cont'd} 

··(Cont'd} 

Zn Ro concentrate + ZnCT2 from last cycle. ·· 
500 g/tonn� lime ·. · 
300 g/tonne Cuso4 

Grind for 5 minutes. 

Cleaner Flotation of Zn (using DOW 1012 frother as necessary) 
- raise pH with lime to: 1 1.5 for Zn 1st cleaner, 11.8 for Zn 2nd cleaner and 12.0 

for Zn 3rd··:. cleaner and condition for -2 ,minutes. 

.. . 

add decreasing amounts of Z-11 collector each minute to a total for each collection 
stage. 

Sample Flotation Time Collector .Addition (Tot) 
B 0 2EF 

7 80 g/tonne. 70 g/tonne . 
4 40 g/tonne 30 g/tonne 
3 20 g/tonne. 20 g/tonne 

.· 

Samples Added 
From Last Cycle 

-- -- - - - . 

ZnCT3 
-------



\ j 
<i .t-

��t\ � -Uxkt! Cj.da. c.ID.o.Mal-rw Vc�i41 
Pb. CIRCUIT CLOSED- .. Zn CIRCUIT CLOSED , 

Subsequent Cycles 

PRIMARY 
GRIND 

To Pb 
Primary. 
Grind- ' 

1--------�_.next cycle i 

Cone 

I 
1------t�- Final Tails 

Final Tails 

To Zn Rougher· Next Cycle 
... 

Zn Final Cone 

•( 

. -- ' .� 

. - -

. .  ·.-, 

j ·•f 



. . " 

.. . . .  ··-··· ·····--·-· . o._OJU'\ \ ... 11 -\•r, - - .a.c �----L,...- . 



--- -----:------------ - - - ·- --- ---�- -�- .. ---------------.... -......... -� ROUGD. TEST 
.0 

� 00.:1 
I?UmJSE: f � � 'o \. 5 �; lr,� s +0-"' J.AV-J K �\!\\ .. .-- e V"GU-'J<.�.re. (_ Pb c � v' �\A.�� c: '''\j ) 
I?R:CEDtJRE:fVj.:J;h'•�},i'�c,,;j:,,,-,JKc.�\,_.,_,. ·r:,�;.t LV1c "2.-il li-\1v--�vl(;�) 

RE'AGENI'S ADDED (g/t)� TIME (MIN) 
�a::l3 Na2S03 NaCN z-n euso4 CaO MIBC fXNI COND FFCTH 

STAGE drops drops 
!?� ;'"l,oQc IIH· - � [' 
:;RIND 

?.bRcl )l�ol+.4 hi) Ml[.f.ofr t) _L_ 1 I -
?.bRc2 

-·- -�� . --L. .� 
?bSc1 -· l5 _L 12 
?bSc2 � � 
?bSc3 I i5 3 -
m CDND. ---
�l 
�2 
msc1 -
�c2 ... .... - : 
Z'nSc3 

SCAV PH 
� ST.ARI:' FINISF. 

PaoJJ 
-

21: Ia. I 



.0 

TEST 00.: J_ 

1PR:CEDORE: f\'h}!·:t?�\S�,>J:,..lRa��e.- ·-r�s.t Lh6 2- ll :" �it.i\1\�-l) 
FEED: :J 'Q) C 0 

REAGENl'S ADDED (g;tr 
�co3 · N�S03 NaQil Z-11 cuso4 CaO MIEC cow 

STAGE drops drops 
PRIMARY 2l� ,,� lt·i:: -
GruND 

P.bFo ]'flo Ct. �I) ,560·4 p.l) _j_ 1 -
l?.bRo2 __!_ 
l?bSc1 · 1-� _L. 
l?bSc2 _L_ 
l?bSc3 I LS I -

Zn COND. -
-
-

ZilBo 1 
ZnFo2 
ZnSc1 -
ZnSc2 
ZnSc3 

ttrrl -·-m ·· ---� 

TIME (MlN) SCAV. PH 
;� 1\JI COND FFDrH 'IT. STARr FINISF 

PaoJ.! 
.��,;� -

,5 I ]o:.1 {Q.p 
IQ 
� 

J. 
3 ' 

> 



,I"\ I 

TEST 00.: 3 

P1'.JRPOSE: . Con cL �;a"' ()"'-� �J ; �e. ( P b C: n .... u t C! V\ \�} 
PRX:EDORE: Mocl; Le<l S+o...--1.lc...rl. �11u.��ev- Tes-\-

REAGENTS ADDED (g/t}: 
Naar z-u cao MIEC cow 

STAGE 
Na2co3 �so3 Cl.JS04 

drops drops 

PRIMARY ) f\r'.Ct IQQ -
GRIND 

PbRo1 :Z�J �] ( �kl) tSQ(tc �"I) ;,_. _L 
l?bRo2 -L 
l?bSc1 IS -L 
l?bSc2 -
l?bSc3 I l s _j_ 

Zn O'JND. ---
ZnFo 1 
ZnBo2 
ZnSc1 -
ZnSc2 
ZnSc3 

TIME (Mm) SCAV' PH 
L,u,{ �1 COND FFC'I'H � STARr FINISI. 

PaolJ 
f.( . 

6 I .:za_ . £0,0 

:i. 
� 
-� 
� 

-

; 



----·- ·------�----------= -------·-----.. - - -----................... __ 
� '!FST  

-� 

TEST 00.: 4-. 
PT.JRPOSE: 

P:occ:EDtJRE: Mocl, �-�J .StCA.,,.clo.v-'"l �o ... t�� ... e��- Tes+ (ho z-11 in ����;��",;.l) 
FEED: � (� ( () 

REAGENl'S ADDED (g/t)·. TIME (MIN) SCAv· PH 
N�C03 N�S03 NaQ\J Z-11 cuso4 cao MIBC 'fX1Iil r- -- COND FRCTH TL STARr FINISF. 

STAGE drops drops PaoJ.! 
PRIMARY ;"�0C'f' H2o - 1.5. 
GRIND 

-

PbRol ] lQQ(� c\Q\) � rA·u\) - _L 5 l 7.2 JO.o 
l?bRo2 -L -� 
l?bSc1 l.S _L,_ � 
l?bSc2 _L_ � 
l?bSc3 I \S _L � 
zn CDND. 1--

-

ZilFo -1 
znFo2 
ZnScl 
ZnSc2 
ZnSc3 l 



TEST ro.: S 
PURPOSE: Cc ,.,_cl·, +-;c." 

RE'AGENI'S ADDED (g/t)� TIME (MIN) sr:AV' PH 
N�CD3 Na2S03 Naal Z-11 cuso4 eao MIBC Wil � COND FRCTH TL STARr FmiS1 

smGE drops drops PaoJ.I 
PRIMARY 3 i"Qf) 11 r� r. - !.5 
GRIND 

PbRol {-; &, Oot4 ptG!.I � � p4-t�l) --t- ri 1/lfl I ].'1 I Q I(', -
PbRo2 _j_ ,i 
PbSc1 I _J.i_ __L_ � 
PbSc2 __!_ ·� ' 

PbSc3 I I � _L_ � 
I 

Zn CXNJ. · I--
-

znRo " 1 
znRo2 
ZnSc1 -
ZnSc2 
Zn.Sc 3 



-�-------

TEST 00. : (�, 

REAGENI'S ADDED (g/t': TIME (MIN) sc:AV PH 
�003 �503 Narn Z-11 CuS04 eao MIEC cow L-.KLNl COND FROI'H TL STAR!' FINISd 

STAGE drops drops Psoll 
?RJ:MARY ·�Qs:::r· l '" 0 - lS 
:;RIND 

-

?.bRo1 �OD(?( �4-cL\) �( jtn\) _L :y4 \ 84- ((). 0 -
?.bRo2 _L_ � 
?bSc1 !\� 

,_\ --L ·tl 
?.bSc2 _J_ ;� 
?bsc3 I LS ___L_ 3 
m rom. -

-
-

� 1 
�2 
�1 -
msc 2 
msc 3 



TEST 00.: 7 

REAGEm'S ADDED (g/t): 
N�CD3 Na2S03 NaCN Z-11 euso4 CaO 

s:rnGE 
PRIMARY -
GRIND 

PbRol c, r; 1 tf.t. t-�1) � fb.\) -
PbRo2 

··-----

PbSc1 �� 
PbSc2 
PbSC3 I i5 
zn CDND. -

-
-

ZnBol 
ZnBo2 ZnSc1 -
ZnSc2 ZnSc3 

MIEC 
drops 

_j_ �-·- ·-----
--L 
.....L. 
_L_ 
__L 

oow 
drops 

- --- ···-----

TIME (MIN) SCAV PH 
COND FROI'H '!L STARr FJNISI 

P801l 
t "'1;-. 

4- I c, i 
(.' l o.c 

---------- - ------
j 
� 
·� 
j 

-



--- .... -- . .. ---- -------- ·--·- .  --- -- - -=�-------......;-=-------......... -....__ __ 
ROCGlER TEST 

TEST NJ.: 8 
PURPOSE: 

FEED: 

GRIND: 

STAGE 
PRIMARY 
GRIND 

PbRol 
?bRo2 
?bSc1 
?bSc2 
?bSc3 

Zn CDND. 

ZnRo 1 
ZnRo2 
ZnSc1 
ZnSc2 
ZnSc3 

�co3 

6/>':fo(} 

... - . 
. _,, 

(\ 

REAGENI'S ADDED (g/tt 
N�S03 Na� Z-11 cu.so4 

�k\) �� a\) 

�� 
I J.5 

-

TIME (MJN) SCAV' PH 
cao MIEC caw •1-1 Nl COND Froi'H .  TL smRr FINISF. 

drops drops P80Jl 
I(, 'I� - -

_L l I 0i) 10.1'1 
-

- tl 
__l_ <;> 

_L_ "' 

.-:L -� 
1-

-

-

-



-- --·-- - -- ---- --- ----- ·---::= - · ·- ... =-----�- ..-. ... -..-..· -------· ...... -· ..... · - -...... ......._ __ FOtJGD TEST 

'IFST 00. : ·'1 

PUBPOSE: Cc ... , J . \-�o .. '\ fb � s ;  c e. ( p�) (. ; v·c�· t- O!r, � �·) (t 6 c  Cl/c L - l l )  
P:EO:EDURE: fv'\ o c\.� -t- i eck � �cu .. ,LL�-, ... J ��v-� \'-r:>.,· Te s + (_ h. � ."'� e ;:,_ \\"V\-h, \ 1-\  .. r�;"')) 
FEED: 

GRIND: 

STAGE 
N�C03 

PRIMARY 
GRIND 

PbRol G41o<� 
l?bRo2 
l?bSc1 
l?bSc2 
l?bSc3 

Zn CDND. 

ZrlPD 1 
ZnFo2 
znscl 
ZnSc2 
ZnSc3 I 

BEAGENl'S ADDED (g/t}·. 
Na2S03 Naar Z-11 

k\) � 

� 
I !S 

-

CuS04 eao 

-· 

��u\) -

....... 

- - - ·  -· . - - -

-
-
-

TIME (MJN) 
MIEC ccw COND Froi'H 

drops drops 

L� 

_l_ IJ- t 
__L � 
- ·2 
d.._._ 

l 
1 

.;_j_ 1 F' .. 

} 
I 

sr:Av· PH 
TL STARr FIN!SI 

PsoJ.L 

C. 9 IC1 c 



,--_ ! \ 

TEST oo. : I 0 

PURPOSE: Co  ·"c.L · L  r. v-. \tJ_j S \ �c ( 'Pb  c i v- c_ ._"-;  l � ,J�) ( t 6Q c/1\ . 2- 1 1 ) (_f),�n'-lb\ +est) 

P:R:CEDt:IRE: P.lo cl � � � �.l �·k�.lv.v-cl Rt;\.;..�'he.- Te.':) �  ( Y\ o  \" ecL �r "'\.s � �-·1if"�V'l!l\ 

STAGE 

PRIMARY 
GRIND 

PbRol . ObRo . 2 
?bSc1 
?bSc2 
?bSc3 

Zn COND. 

ZnRo 1 
Zn.Fo2 
ZnSc1 
ZnSc 2 
ZnSc3 

REAGENI'S ADDED (g;_tr 
N�CD3 Na2S03 NaCN z-u cuso4 

5Yiol �\e..\) :Lf.illtJ �l ) 

I 
I 

; 

TIME (MIN) 
eao MIEC lXiW ,.;r< Nl COND Froi'H 

drops drops 
. .  � -

_.L 1 \ -
_j_ � 
__J_ � 
_j_ ·� 
_L ,1 

-
-
-

SCAV' 
'1L 

PaoJ.l 

PH 
� FINIS! 

G. 2 L a. c 



··- -- ---·· · ·' --·· ---· -··---------

TEST 00. : I \  
�1"CT""I"'\= • ;r 1.14\.C"'-'0.1::.1 • 

FEED:. c1. \'21 c 0 

GRIND: 

STAGE 
N�C:03 

PRIMARY 3f'wr· 
c;RIND 

PbRol G;o"?:lp(� 
?bRo2 
?bSc1 
?bSc2 
?bSc3 

Zn OJND. 

ZnF.o 1 
Zn.Bo2 
ZnScl 
ZnSc2 
ZnSc3 I 

POOG:ER '!EST 
() 

C I'U c 2 - 1 1  

REAGENI'S· ADDED (g;tr 
N�S03 NaQil Z-11 euso4 cao M.IEC row 

drops drops 

tr·.,, rt l c !;' -· 

"=".!) _6illo �I) - -
_L 

...LL _L_ 
_J_ I I� _L_ 

t�l ) 
t.�d+-t 1 DDt' �( � .. \ )  " 1.., -

I 
� I 

-�Q 

TIME (MIN) SCAY PH 
� COND rncTH TL STAR!' FINISF. 

PaoJJ 
I S  -

r S) lQ. c 
� 
� 
ell 

-� 

fh��t Eta 8 ,,... i I 

� 
�Q.+P�J 

I 
� 
� 
'� 
) 



·. _.' 

'TEST 00. : I :l 

l'tlBPOSE: C f) k � \ 1 �� : V"\� s �Qv-..C��..-cl �Ou__� \\ �.;· r i (;C�J.<A.v' e 

FEED: 1bc 0 

RE'AGENI'S ADDED (g/t) � 
Na2C03 Na2S03 Narn z-n C1JS04 cao MIBC row 

.ST:ru;E drops drops 

PRIMARY -
GRIND 

PbRol ]l;ti$"0( C�l\) ,')o( .. J.Jl �\) - _L. 
l?bRo2 --L 
l?bSc1 -L. 
l?bSc2 --1-
l?bSc3 I _L 
zn OJND. 

�o(kkl Jai�Ansl � 
ZnRo 1 
ZnRo2 � 
ZnSc1 � I 
ZnSc 2 
ZnSc3 ·� s;� � 

TIME (MIN) . SCAV PH 
- COND FROTH TL STAR!' FINISF. 

PaoJ.L 
I.J -

1 .5. 5 ( 0 , ()  

.� 
l 
·� 
?J 

�rtf. E r::-: 1 
:2 I i! I I !I 

nA- f'1.rl 
I 

,i 
II\ 

-� 
�) 



- -· - - ------ -- -----� - - - - ------------- - - - - · -- ---·=-------...;=---------------�----rouGBER TEST 

TEST 00 •. : � �  

·.r--.. l 

PURPOSE: Oc ; V\d S�c ... ",Jo. ��-J 'R.c."'r v· +�s+ 

PFCCEDtJRE: 1\lut. �·i_t>�� �-�L"'�-��--��{ ��� �tE!:- 'tesk 

REAGENTS ADDEO (g,t'tr 
N�C03 Na2S03 Naal z-n euso4 eao 

STAGE 
PRIMARY a�., .. ,. lee -
GRIND 

PbRcl WO;Jb(k •Ll.l) �\ p.l) -
r?bRc2 
r?bSc1 15 
l?bSc2 
l?bSc3 I I S  
zn c:oro. � lQ�� 4�?::i) • f.rl-1-.JJ.' (}.:kl) 

ZnBo 1 
Zn.Bo2 
ZnSc1 � 
ZnSc2 
ZnSc3 � �· 

.-----.. 

TIME (MIN.) sr::A.v· PH 
MIBC r::cw l� COND FROI'H TL STARr FINISF 

drops drops PsoJ.! 
1 .5  -

---l- \ e.s l c . o  

_L �� 
__L � 
_J_ /) 

_L -� 

e. � (� 1L S 
V) 

I -

·� �� 
� 
.� 
.:] 



---- --
-- -------�-� � -- . . - - --- -----?OUGlER rEST 

r--.... { .\ 

TFSr oo. : I 'f 

PURPOSE: 

PFO:EDURE : 

GRIND: 

C t - 1 .  ll\ C • ( ,t e_ J- __ ! ¢  f a ( ; �  tY,C c ._._ � t:_; t-< lf,Jc L t i�·..-, ) _ 
- 0 \n. CA_ I  t •  �In t).;;j ,) ' cf"_ C) � !.) I l -

{}''l C cl 1 { � !?J_ S 4--r::<-v,Jc<v- � �(J��-,J \Ae.-- T e �A (? I h C (__ .1 1/'l '·l ' t )· 

REAGENI'S ADDED (g/t) : TIME (MIN) 
N�C03 Na2S03 NaQI Z-ll cuso4 cao MIEC cow GJ:-(_ U\ COND Froi'H 

STAGE drops drops 

I?RIMARY :br!l.-1 r· ��� - � 
3RIND 

l?bRol. C. I �  o? of<tf) �, ..... (tl I )  - - I 
?bRo2·-- �---··---- - -·--·--- _j_ "' 
?bSc1 � �  -L 1 
�bSc2 __J_ "" . .  
?bSc3 I I 5 _j_ -� 

1:n WID. - � l QQr) it�� 
r� o (+a-lt-..\ )  (toke\) -2 
l. . l. l \ 

ZnRol " t 
ZnRoz l � 
ZnSc1 � !�  l 1 
ZnSc2 I ··' j " -
�c3 � �:J :) 

SCAv· PH 
TL STARr FmiSF. 

PsoJJ 
-

e.s }(), ( 

E; g  I I ·  .Jl 



----·------ --- ' -·- ----------·-" · RCOGEER TEST 

TEST 00. : IS 

.Ptml?OSE: ( CH1.cL +;�'-' '{2J� S :  2e ( p,McL l [e \ +n + J . 
PFCCEDORE: VJ,Icc\: c t!.l S-to.h,J..:wc� �0�� \,�.-- Tes+ c. i;-;,. c r rc. Ll � t) 

FEED: � voc 1/J 

REAGENTS ADDED (g/t) �  
N�C03 N�S03 NaOI Z-11 cuso4 cao MIEC cow ..:U't L\11. 

STAGE drops drops 
PRIMARY -3'"" c it.p -- .1£.. 
GRIND 

PbRol ft,_ijj_. rj,.  1-o.IJ ,!., � (fc' ul )  - _L 
PbRo2 _J_ 
PbSc1 1 5  � -
PbSc2 __L_ 
PbSc3 I I S:  -L 
zn COND. 

3 11iiS ! 6��,;: 
(� b (+deL\) � i {.j.,-,1,-, l \  

ZnRo 1 I 
ZnRo2 
ZnSc1 � 
ZnSc2 i 
ZnSc3 ;1 D  

TIME (MIN) 
COND FFCTH 

I 
/2 
"l 

"1 

\ 

p 
i 

I 
j 

� 
� 
) 

SCAV PH 
TL STAR!' FINISF 

PsoJJ 

-
R (C { Q , (l 

··· · -

B. I ! I '!l'3 



TEST 00. : . J f..t. 

PtJEJ?OSE: 

GRIND: 

STAGE 
N�CD3 

PR:I:M.Arel 2!��� 
GRIND 

l?bRol 4 r;.  7 -J+r 
?bRo2 
l?bSc1 
?bSc2 
=�3 

Zn COND. 

Zn.Ro 1 
ZnRo2 
znscl 
ZnSc2 
ZnSc3 

BFJ\GENl.'S ADDED (g/tr 
N�S03 NaQq z-n cuso4 cao 

l tan -

lhl) � t) -

l �  
I l 5 

]�ow � 
!Ql') (t ... -� ... 1 )  � [+c.+<c\\ 

..A..!:.L., 

.� � 

TlME (MIN) SCAV PH 
MIEC TX!iJ COND FFCTH TL s� FJNISF. 
drops drops Psoll 

I S  -

l 8 ±  B) .o -
- � 
_L_ � 
_j_ ll 
- � 

{!; £I f' tL l 
2 

I 

I 2 
I j ; 

I �-
I "\ 



---�-�=-- · -· · · -- - �-----
ROOGEER TEST 

.. r"\ 

·TEST 00. : J 7  

POCCEDORE: P'\ocL -�l ec.L s {-Cu·,�Lu.v-J. Ro·.Lq �\.e;;- T e s+ 
FEED: -1- t)c 0 

REAGE:N1'S ADDED (g/t) �  
N�C:03 Na2S03 Naal' Z-ll euso4 CaO 

STAGE 

PRIMARY ;3,� ,� ''" ;�" -
8RIND 

PbBol ��1dt-L ptctlJ � u -
?bBo2 
?bSc1 I {� 
?bSc2 
?bSc3 I u 
� COND. � l Dt '  � Co o  i l-tck\\ {..j.� � • \ \  
ZnFo 1 
ZnBc2 
ZnSc1 � 
ZnSc2 
ZnSc3 /L o  

TIME (MIN) 
MIEC ccw [..,1-1 i N, COND FFCTH 

drops drops 

15 

_L I 
---L- ,� 
.....L. � 
__L :1 
- j 

£: 
.:2 

I , 
� � 
.l :J 

!.l 
l ::, 

SCAV. PH 
'TI. STAR!' FmiSF 

Paoll 
-

8. 1.; t� 1 \.)  

a E !II I 



.. ------- - - -· - ··---------rooG:ER· IEST 
.... ....... , 

PtJRl?OSE: 

FEED: � l�c '{) 

REAGENTS ADDED (g{tl: TlME (MIN) SCAV PH 
N�C03 �so3 Na� Z-11 euso4 cao MIEC row [.,.1-{ ! N. COND FRCTH '!!. STARr FlNISF. 

STAGE drops drops PaoJ.I PRIMARY 3oco IC1 a -- _L5 
GRIND -

l?.btbl (,. l '-il' {i. kl) �I I R'x  ttJ . ll - -
?.btb2 _L_ 1 --
?bSc1 L5 _L_ ;. 
?bSc2 I _L_ !;_ 
?bSC3 I 1 5  .....L 3 
Zn aJND. 

J(f(!l.;. l Cl c. ,,, !t �� -� lid) �- 0 � I 
-l---�- d _M�l ' 

ZnBol - I 
ZnRoz � � 
ZnSc1 ....aiL I � 
ZnSc2 I .i 
ZnSc3 I�Q I � 



� �� --· -- --- - · ·· · - -----------· ------P!SBGaER-Tr.sr=::· �-- ---··- --'· 

TEST ro. : 1 9  

l'OllPCSE: co �,,l; �; . � r.;.j S , "- "- Cb, c ,. c.c, ; t l (f," Q I 1� I tc < -1-) 

:PFCCEDtJRE: rt\.oJ ; -� � e ..l s t"' "'J., ... nt K C•-� h @:,- Te s+· 

FEED: .� t2J c o 

GRnlD: 

REAGENrS ADDED (g;tr. TIME (MIN) sr:AV PH 
�co3 Na2S03 NaaT Z-11 euso4 CaO M!EC I:CW COND FFOI'H T.L STARr' FINISI 

� drops drops PaoJ.I PRIMARY �Q�'-C t�� - � 1 5' 
GRIND 

PbRo Y (g .illr -klj 6o (+,.i c,_\ ) I es lp. o 1 - -
l?bRo2 - j 
l?bSc1 _lL -1- a 
l?bSc2 _J_ ·� 
l?bSC3 I LS 3 -

Zn CONDo -
! 1;2f,oo(· � � 9·: 'i 3, 1 

r� a 0�D ' -( -\-z,l.\) 
ZnRol I . I 
znRo2 d 2 
znscl � _\ :.1 
zn.sc2 l � 
ZnSc3 �� (� I . l  



�-·-··· ·-----· · - -- · - - ·-�---�--- --'-'--""" --';_.--� :-- - • • .  ., 4'- • •  ·
·

·--- - - --------- - - - --·- . -- --�-- --·-- ---·- -- ·-·- - ·  --- - - ·  -- ---- - - - -· -

CLEANER TEST 

TEST NO . : .  fJ. 0 

(_ if\ b c ;  v- c 1.AJ- o .... \� ). PURPOSE : Cc.y, 1.oc-�.v- ,-'1:, (  �, f''-�' Jc, S'e :. ' ""-\ 
PROCEDURE : S -\-o,_ "'  clCL..-- ,l C l ee.. ·-...�- T e •c, {- C �ef�cd-o{- te s-\-- ";:, �- e ,u; r ·,;{s J r:> i- '- , ) 
FEED : j_ Y.)c_ VJ 

GRIND : 1 5 ""'-: ""' . p v-� v"'-o. �;j l u  w-.. �""- '-L�.;-- v-- c- c�v ; v,J 

REAGENTS - added (g/t) Tirre (minutes) 

STAGE Na2S03 NaCN Z-11 CuS04 Na2C03 cao Grind Cond . Froth 

PRIMARY GRIND ..J..Q.s_ ?><•(•, ,, _LL -
" 

-
LEAD RO/SC 5�::.(-\-D� l.t l �.d+.JA - 3-

.I 1 5  ,! 
l�  � 

LEAD REGRIND ,!)o l oc. r--. / o  
LEAD lst CL. G� o 5 6 o  � s -
LEAD 2nd cr.. rl o  7 s· o (;) 1 -
LEAD 3rd cr.. 1 1.:1  8 -·�c I) � - __.. 

ZINC CO:ND. -
-
-

ZINC Fo/Sc 

ZINC REGRIND 
ZN lst cr.. -
ZN 2nd CL. -
ZN 3rd CL. -

PH 
Start · F:itJ.is 

_Lh_ { o , c:,  

_jJ_ Jo . I 
..ll_ lo I l I 

_SJ_ . (Q, � 

-
--

-
--
--



------ --- -· - - - - - - --- - - ·· - ·-· - - ----- -·--'-- -- ---- -- -- -- --

') 

CLEANER TEST 

TES T  NO . : gl__ \ 

PURPOSE : C""-Jc; � ;  0� ¥),� � :  L e  C P \,  C, y c u.J o �  �� ) 
PROCEDURE : S ��l."'c�cvcl C \e�,.e,- \ 17'_<;;{-
FEED : 1 \':b C '() 

STAGE 
PRIMARY GRIND 

" 

LEAD Fo/SC 

.I 

LEAD REGR:rnD 
LEAD 1st cr.. 
lEAD 2nd cr.. 
LEAD 3rd CL. 

ZINC COND. 

ZINC Fo/Sc 

ZINC BEGRIND 

ZN 1st cr.. 
ZN 2nd CL. 

ZN 3rd CL. 

.. 

REAGENTS - added (g/t) 

Na2so3 

- . . .. 

NaCN 

� 

Sf, 

Z-11 CuS04 

So(tttixl) 
iS · 
15 

(q 0 

4o  
l �  

Na2C03 

?> Q P, ., 

.2 }OC'{,-+�Ic.l 

I I) I'· D 

.-2. &o 
'2 (, Q 
�6�:· 

Tine (m:inutes) PH 
CaO Grind Cond. . Froth Start F

' . .  . llll:.S 

-- _l_i_ 
-

.5 ) ·  .1r.:L. Jo. o --
..;'l 

;;;. 
l fl  

- � .5 .i..2.._ ' i c .  I 
.� (..t � / 0  • .Q_ -
.� .J .!14- l 6, 'l -

-- -- ---

- -
-- --
- -



-- - · - - ------

.� 11."11""1 · ·· •2 f'. �J. J.Vo../ �- cJ. ... 

P1JRPOSE: 

REAGENTS ADDED (g/tJ : 
N�CD3 �so3 Narn Z-Il euso4 

S'I1Q: 
PR.IMARY 3Db�.:. l Q!r); 
GRIND 

PbRol ,f�l\}(/A ttD �J 
PbRo2 
PbSc1 LS:  
PbSc2 
PbSc3 I i � 
Zn COND. ��c � qc ��\ ) f+-c:k I. \  
ZnRo 1 
ZnRo2 
znscl � 
ZnSc2 
ZnSc3 .-:1,,, 

=------ - - -- - ···---------�-··=-· ____ ......_._ 
FOrJGaER TEST 

eao MIEC Wd l ,u,(_ Ll\ 
drops drops 

- 1-S 

- -
__L_ 
-
_L_ 

I � - r---

� . 

� 
I 

- · -
I 

TIME (MIN) 
COND FROI'H 

. -
P. 
-� 

. 

\ 
� 
j_ 
2 
3 

1 
� 
1 

J 
) 

SCAV. PH 
TL ST.ARI' FINIS! 

PaoJ.! 

8. 2 I c .  o 

fl. � !11 1.. 



- . . · - -- -· -- ------ ------�--- - - - - ��-- -��----------- ...... ......... . . . _ ............. _ 
PDUG8ER TEST 

REAGENI'S ADDED (g;tr Tn1E (MIN) SCAV' PH 

�003 Na2S03 Naal Z-11 CuS04 c.ao MIBC ccw l..H_ _Ni COND Froi'H TL STARr FINISE 
STAGE drops drops PaoJ.I 
!?RIMARY �C�c ' '' - l·i 
:;RIND 

-

E'bRcl [ pcto(fJ ttl) ,s�C+ctd� \ e. ' l {)� l:J - -
?bRc2 __L_ '-· 
?.bScl I S  _L_ .., 

?bSc2 -'-- � 
?bSc3 I I S  -� -

. �Si"�t 
� m COND. l OJ� f'� di:tfj a, .;  ILl-� _-J. . 

Cf. O  (te-�\ \ �I !:I 
( -h�·\.::Li\ t�:.t- .. '"..( 

allbl 
� l I -

mFo2 
2 

�cl � ' ) j 
�c2 I � 
�c3 J o  --, 



---- ---- - ·· · · ·-···· ------..... EffiGaiiC�-------· ___ ........ .  ""'"'". ____ _..................., . .  .......,..........., __ _ 

TEST"· 00. : d + 

PlJRElOSE: c C -.-, ct"i +- j ��-- �� � s , � e_ c f{ e y) "'"J Ct� +t' s:+ft+ ) (_::C. h (_i \f (. L( I t � 

�,.= /l1 l· r .  l c ·  I l 'D . - + 
r�: cr. • ":h t?, Y-h-r.hoU\.'I"o .1\r:;,...� � ,_ ,_ l e �  

REAGENl'S ADDED (g/t) : TIME (Mm) sc:AV' PH 

N�C03 �so3 Na� Z-11 ClJS04 cao MIEC ccw .;� Nl COND From TL S'!AR!' FINISF. 

s:mGE drops drops P80jl 
PR.IMABY �r�C IW!.:: -· L,ti 
:;RIND 

-

l?bBcl G,J r,dtr tktlJ ,'(Jhb\ ( H c. / Q , Q  - - \ I  b1 

?.bBoz _j_ .. tL 
?bSc1 I __LL _L_ :2 
?bSc2 - -1 
?bSc3 I I S _j_ '\ 

2:n CXlND. � loo� � f; '!, ,.� ! t. I 
& b  C+t-k\ ) � � 

(.\ . .,�,\ \ 
ZnRo 1 I I 

ZnBo2 � l 
ZnSc1 �G j !1 

ZnSc2 I l 
ZnSc 3 ('l� I � 



'IFST 00. : j 5 
l?tJRPOSE: (0�.-,_J: -\--� o"'- \.�� S ;  ·Z: e:.  ( r2G> )o �,�+ c..\:  +es·� 1 5 .) C f'.vc< lk \ fed )  
l?FCCEDOBE: fVl o:. cL \- L  E'J_ ( \Q"'Ck,JJ '/Z�:�l"-� ��� v· \e s+ 
FEED: d. '13c I{J 

REAGENl'S ADDED (g/t) :  TIME (MIN) sc:AV' . PH 
N�C03 Na2so3 Narn Z-ll ClJS04 cao MIEC cow .;W I NI COND FFOI'H TL STARr FINISf 

STAGE drops drops PaoJ.! I?RIMARY '2> 0 I;:;:;J::::;. '�" - L ::.  
3RIND 

l?bRol .51 lao (f.� 1\ 6nlt.:h, \ _L_ I B , Co lo . e:  -
?.bRoz .....\...- r� 
?bSc1 I !aS - � 
?bSc2 _j_ '� 
?bSc3 I L S  _L.. '1, 

Zn CDND .  a + �  k,.+ ,. �_ ... (��. 
tcco � � 1�- _J I"! I 

If'> I' L�o�J\ LirJ.Jl L I I L .:t  
(1 l.. . I \ oJ. (' w.:� 

ZnRol I I 
Zn.Ro2 .2 � 
ZnSCl _.&A_ I �J 
ZnSc2 ( � 
ZnSc3 i I· J 3 



POOG3ER-TEsT-- --�--· �...-.- ........ _. --e�-· ''"'""a ...... - -...,. .. -....,,. --

TEST 00. : 't:1 I 

FEED= � E �="  o RE 

REAGENI'S ADDED (g/t) � TIME (MIN) Sc:A.V. PH 
N�CD3 N�S03 NaQl Z-ll euso4 CaO MIEC r::.cw COND FBCTH TL STARr FINISF 

STAGE drops drops PaoJ.I. 
PRIMARY JOO O /00 14 -
� 

-

l?bRol 4340 $'"0 I e . � to . o  
- - -

?bFo2 _j_ 2.. 

?bSc1 If _L 2 

?bSc2 l 2-

?bSc3 I I£ _L_ j 
zn COND. /�00 gopo ± �·Z!l � t..IJ . -

ZnRol 
' 

zn.Ro2 .3 "2 

znsc1 _i "2. 

znsc2 I '2. 

znsc3 � J 



-- ---- - · ·----·-·· ·· -·- --��---------=-------�-----=----roUGHER 'IES:' 

PURPOSE: (0n� o 1 71dnl 8'-/ S12 e - .S M l l\l ·  c. o i\J il t'1' 1 0 .V L )'II <, (Pb  C.\ lit'u ' T  o"''-'IJ 
.::- ,-"".N "" liAI) R a u t..

·u E.R. Te:sr {No 2- J I  , ,v  6 � • rvtO ) 
PECCEDtJRE: tJ1 0 � 1r' e /J "' ...., "''1 " 

REAGENTS ADDED (g/t) :  TIME (MIN) 
N�C03 Na2S03 Narn z-u CuS04 eao MIEC rx.w -:;R" "l\1 COND Frol'H 

STAGE drops drops 

PRIMARY '300b /00 1--zJ -
GRIND 

PbF.ol 382or� p·u�c.j �( '�) ( _[__ I - -
l?bRo2 1.. 2 -
l?bSc1 Jf' 2 2 

I -
l?bSc2 I 2 -
l?bSc3 I IS:. l 3 -

Zn OJND. � 
-
� 

znRo 1 
ZnRo2 
znsc1 -
znsc2 
znsc3 

- SCAV 
'I!. 

Paoll 

PH 
STARr Fn:IISI-

-

7. 2,. /0. 0 ... 



TEST NJ. : # _3 

REAGEm'S ADDED (g/t) : 
N�C03 Na2so3 NaQT Z-ll euso4 

STAGE 

PRIMARY lOOO 100 
GRIND -

PbRol ss.so ..m. 
!?bRo2 

- - - - ---· ... 

!?bSc1 I -
!?bSc2 I !?bSc3 

Zn OJND. 

ZnBo 1 
ZnBo2 
ZnSc1 -
ZnSc2 
ZnSc3 

----- - · ···--=�-------- -----· _______ ........._ ___ 
BOOGEER TEST 

CaO MIEC 
drops 

-

- � 
- - - ·-·- - -- ----�--

_l_ 
__L 

· - -
_L 

-
-
-

Wil 
drops 

1 4  

� --- - - - -----

TIME (MIN) SCAV PH 

I �  
FRGTH TL STARr . FINISF 

PsoJJ 

-

s I 7,2 10 · 0 
- - -- -- . -· 

2 
'1 
1. 
_j 



�----- --------- - . .  --- · ·· �------�-----------................... .  ..-..;- ........ "'""'""'----
ro:JGBER TEST 

TEST 00. : 

PtlRPOSE: 

FEED: .2 EF Q � E 

RFAGENrS ADDED (g/t) :  
N�Cl)3 �so3 Naar Z-11 Cl.lS04 

STAGE 
l?l:UMARY '3cXJo ICJO ·' 
3RIND 

l?bRol i/20 7( 1/lL ..£Q.rc TAL. 
?bRo2 
?bSc1 -
?bSc2 
?bSc3 I 
m CDND. 

ZnBc 1 
Zn.Bo2 
ZnSc1 -
�c2 ... 
ZnSc3 1 

TIME (MIN) SCAV PH 
eao MIEC cow W'L.l.'lll- COND Froi'H 'IL STAR!' FINISF 

drops drops PaoJ..L 
/tq - -

2.( ... I jo.3 _j_ ( t.,L -
I 2. -

_L 2 

_l_ '2 
- :1 

-
-
-



----------· · " · - - --

:j:;f r· 
TEST 00. : v 

?OOQD TEST 

. #L.J 
PUBPOSE: (OifiiJITJonl IJY SIZ E • P-4R/3L L tL o F  T E:ST 

· \  } 

POCCEDtlRE: tYta IJ 1r- teiJ �TAIIIIIA- R fJ  Rac.q, H E  R- Tf5'S T(. No -z�u 1;v C3�1111/J) 

FEED: 2 1=- F 0 R E._ 

REAGENTS ADDED (g/t}: 
Na2co3 Na2S03 Narn Z-11 euso4 

STAGE 
PRIMARY 30 0 C) / 0 (J 
GRIND 

PbBol S�3o � 
PbBo2 
PbSc1 I PbSc 16 2 
PbSc3 I 1{ -

zn_ CDND. 

ZnRol 
ZnRo2 
ZnScl -
ZnSc2 
ZnSc3 

TIME (MIN) 
cao MIEC fX1Iii [-:iKW)JL COND FROI'H 

drops drops 

� �  -

_L 2.6 { 
-

1.. -
l :;2 - 1.. -
I 3 ·--- -

-
-
-

SCAV PH 
TL STAR!' F:rniSI 

Paoll 

7� 3 10·0 



'rEST 00. : 

� ADDED (g/t) :  
Na2cn3 Na2S03 Na� z-n euso4 

STAGE 

?RIMARY 300 0 � D o 
:;RIND 

?bRol 5 0 3 0  � 
?bRo2 
?bSc1 I �  
?bSc2 
'bSc3 I I� 
m ClJND. -

JOC.O 
(00 

mRo 1 
mPo 2 
msc �0 1 -
msc 2 
msc 3 QO 

cao MIEC r::cw : �1-i Nl 
drops drops 

l "t--

I - -
I -
1. -
I -
1 -

3Ro£tor�c.· 
� 

.... ':';'"T"": 

1 

l 

.--·\ , I I 

TIME (MIN) 

� co� FrorH 

\ 
� 
2 
2. 
� 

! 
2 

f , 
'2. 
'2. 
2 

') 

sr:AV PH 
TL STARr F!NISE 

PaoJ.I 
-

_s. a ·  I 0 • CJ 

=lJ;i �;z · 
ll. g 



'IEST ro. :  # 7 
PORPOSE: Corvat rto fll e .._, St2 E. - PhRAu.e'- o r  TE � T  1.:1! <:  

FEED: 

REAGENTS ADDED (g/t1 :  
�co3 �so3 Na� Z-ll euso4 CaO MIEC row ptUJ.'lL 

STAGE drops drops 

PRIMARY 3000 1()0 I <I -
GRIND 

PbRcl �q1o 50 I - -
E'bFo2 _j_ 
?bSc1 J(: I 

I 
-

!?bSc2 
I -

?bSc3 I IS I -

Zn CDND. lOQQ JJJ!1JJ . 
t:I'"J -

ZnP.o 1 
znRo2 I 
znsc1 

2.0 -
znsc2 

I 

znsc3 2..0 

TIME (MIN) 

he: ..... nl 'bC::- '  -f5S· ........ . -...... 

SCAV' PH 
COND FRCTH TL STAR!' FINISF. 

Paoll 
-

I 8·4 /0. () 
:L 
'2 
2.... 

1 
iJ :J.. f.:_ �·Q 
:l. t./J.Q . 

I 
2 
2. 
'2. 

3 



-·-- ·----- - - - --- ----- ---�--

TEST 00. : 

Ptml?OSE: {oNIJ 17 tCJN 1J Y S/2 E - C .o M 1111. c o N IJlTIO/IJJfVG ( Z rv  c 1 ACU. I T a  111c .. y J 

FEED: 2 t= F 0 RE 

RFAGENI'S ADDED (g7tT 
N�C03 N�S03 NaOl Z-Il euso4 

STAGE 
PBJ:MMY ¢000 JOe/ 
GruND 

PbFol 49�0 {'D 
?bFo2 
?bSc1 IS -
?bSc2 
?bSc3 I 1£ 
Zn COND. I ('JQ(JTdiA 

�0 

znRo 1 
ZnED2 
ZnSc1 � 
ZnSc2 
ZnSc3 t o 

TIME (MIN) �v 
cao MIEC rxw COND FROI'H TL 

drops drops PsoJ.L I<&J -

- __j_ 
2 -
I -

-
_L_ 

i-
:..J3f!J} TJt� g 2.. -

l 

l z. 
:J.. 
I). 
J 

PH 
STARr FINIS} 

�..;. /0·0 

tis �  G ·:! 
/./.e O 



·� 00. : # c; 

�-----�-- · . .  ' -- - ==-------- .. , ...... -..... - -----.......... --·;...;..· =· - --· .  --?CtiGEER TEST 

-
:Pro:EDORE: . !'HO() IFli:IJ �19/Yd� � f.J  i.oc.u� tt£1?. r.E( r {�o 2-1 1 "'' 6�1111/0) 

FEED: :J.. £ P oil. E 

BEAGENI'S ADDED (g/t} : · 

N�C03 Na2so3 Narn Z-11 c:uso4 
STAGE 
PRD1ARY 3 o oc:> 1 0 0  
GRIND 

PbF.cl 13;'C30 b'O 
f?bF.c2 
f?bSc1 t{' 

I f?bSc2 
f?bSc3 I 1s 
Zn COND .  

• Gi b  
LQ.(JD 

ZnRol 
ZnF.o2 
ZnSc1 ...2.Q_ 
ZnSc2 
ZnSc3 go 

CaO MIEC 
drops 

-· 

- -

-
I -

_L 
\ -

� 
-

TIME (MIN) SCAV. PH 
ccw c-.H N COND FRCTH TL STARr FINISJ 

drops Paoll 
_1...-:t._ 

I q.2· ·� Jg-() 
2 
:2. 
2 
� 

f· ?3 � 2·!:2. 
� t.l•t!; 

I - I 
I %. 
I 2. 

I 1.. 
I 3 



- - -·---·- · -····- --·� - -- -------- · - - · - -· -- --ROOGiER '!FST 

TEST ro. : -r.�: ;o 

PtJRl?OSE: ( ()tr /J I T  for/ /l f 

,r---..., · ·- _.} . �··· 
·" "'"'\  1 

5/JE .., 8fYI IN· (j O N /) 1//() NI f'/ '  ( ZN C.. \ ll.CU. I "i ) 
- -:.-6 � ttno 't e z -1 I 
.. �"/S"O Ct..�.to� SP"- 1'1' 

Ro u �  H e tt.  l1=�T -( No 2- 1 1  1 11/  {4 11 1 NO J 

GRIND: Pf 1'11 t1l/. fJR. t rnt'l R. y 

REAGENI'S ADDED (g'/t} �  TIME (MIN) 
N�C03 Na2so3 Na� Z-ll euso4 cao 

STAGE 
PR.J:MARY 300 ()  /00 -· 
GRIND 

PbRcl fi"O -
pbRCJ - · · --- ------

2 
PbSc1 JC 
PbSc2 
PbSc3 I /0 
Zn CDND. �· IIJ��ToT/11. 

4� -

�"l.Ro . 1 
ZnRo2 
ZnSc1 ;30 

-
ZnSc2 
�3 3 D  

MIOC cow 
drops drops 

t q.  

-

-
I -

-
-

� ..... 
' 
I 
\ 
I ... 

I 

COND 

a 
'2. 

- . . .. , 

FROI'H 

I 
'2 
2.. 
Q.. 

:::0 2 

I 
'2, 
').... 
::;2.. 
J 

SCAV" PH 
TL STARr F:miSC 

PaoJ.l 
-

9 . .?. .  I C · el 

!i.? �· 2 
l.l· Cl 



TEST 00. : �I I 
PORPOSE: totvtJ r 710 I'I B Y  �' 2e - PI}/?I}LLEL o l=  TFS 7 "P';o 

REAGEN!'S ADDED (g/t):  TIME (MIN) sr::Av· PH 
Na2CD3 Na2S03 Narn Z-11 euso4 CaO MIEC r:cw r- -- COND FrorH T.L ST.ARI' FINISF. 

S'.mGE drops drops PaoJ.! PRJ:MARY 30Dd /0 0 F� 
-

GRIND -

P.bBol 5e l0 �0 { e ·"' . 1 0. 0  
- -

El.bBo2 I 2.. 
-

ElbSc1 'S I 2 I -

ElbSc2 _L_ -2. 
!?bSc3 I /{ 3 -

Zn COND .  
/ZOO "± Z::E" .J.DO(J · as.C 

'9 �  - Ud ' 

ZnPD \ 1 
Zn.Fo2 / 2 
ZnSc1 ...:l.E_ I 2 
ZnSc2 

. .  2 
ZnSc3 l 

30 3 



() �.::..:,;.•· 

-
TEST 00. : -ti: I 

E�i' A@ f. L�H t J'lJ " 
Pf.JRPOSE: (QnJ/J t ltO N I3 '1 612c - 'S"\ fhV IO F) t'tC R c Ll (f H E IQ. TIS "S T  (Pb Q. 2Nj 

FEED: �H o/J,E 

RE'AGENI'S ADDED (g/t' :  TIME (MIN) sc:Av· PH 
Na2CD3 N�so3 Na01 z-u cuso4 CaO MIEC r::t:Ji.l r ..;� l\Ir COND FRCTH TL s� E'INISI 

STAGE drops drops PsoJ.! 
l?RJ11ARY 3720 � �OQ 1 2.  -
:;RIND 

!?bRol �zoo �0 - - 1 @.dj 10· 0 -
?bRo2 __L 2: 
?bSc1 _)_£_ I t} -
?bSc2 I 1 -
?bSc3 I IS.. _L 3 .. 
Zn OJND. 

£l') 
l2rJO � � CJ,), � ::9� 

::z Ll�2.;; - ' 

Z:nBo l ' 
ZnFo2 2 12. 
ZnSc1 _2..Q.. 3 2.. ; 
ZnSc2 2 2.. 
ZnSc3 2.C2 J 



TEST 00. : '# l .  

GRIND: J '2_  M I N  • (J � I  W\ A fl..'-/ 

REAGENI'S ADDED (g/t) : 
Na2CD3 N�S03 Naal Z-11 cuso4 

STAGE 

PRIMARY �000 30C. 
GRIND 

PbRol 3'2� o .,  O"lA&. �Oto-r� L. 
?bRo2 
?bSc1 1s 
?bSc2 
?bSc} I JS:. 
m CDND. 

ZnPDl 
ZnRo2 
ZnSc1 -
ZnSc2 
ZnSc3 

cao 

-

-

-
-

-

.. 

TIME (MIN) sr:AV' PH 
MIEC IXiW � COND FFCTH '!!. STARr FINISF. 

drops drops PaoJJ I_'� -

_.1:_ I 7. 2.. ;o.a · . 

_L_ Q 
_j_ t2. 

_J_ 2.. 
l � -

. 



1i ? . TEST 00. : .....) 

STAGE 
�RIMARY 
:;EUND 

?bRol 
'.bRo . 2 
?bSc1 
?bSc2 
?bSc3 

::n CDND. 

Wbl 
Wb2 
�cl 
�c2 
�c 3 

N�OJ3 

300<:.:) 

2<70 

l 

I 

·------- .. - - . ·· ·--�----� ----··---�----. .......-...... ·· -·---........,� 

"� POIJGEER TEST 

� ADDED (g/t): TIME (MIN) SCA.v· PH 
N�S03 Naal z-n cuso4 CaO MIBC row r.;>< 1\l COND FROI'H 'IL STAR!' FINISE 

drops drops PsoJ.I 
'300 1 2 - -

so 2. I ?. I I 0 · Q 
- -

-L '2 
�'"'" I 1 

-
2 

-I( _.J 
-

-
-
-

> 

-



TE'Sl' 00. : # 1 

STAGE 
N�CD3 

PRIMARY 3000 
GRIND 

PbRcl 3qi/JTc 
l?bRc2 
l?bSc1 
l?bSc2 
l?bSc3 

zn COND. 

ZnFol 
ZnFo2 
ZnSc1 
ZnSc2 
ZnSc3 I 

"""""" r· \ I . _; 

REAGENI'S ADDED (g/t) :  
Na2S03 NaOI z-n OJS04 

JQO 

ITA '-
{OTc A-L. 

I .--.!£ 
I 1( 

-

TIME (MIN) sc:Av· PH 
CaO MIEC row .;� N COND FRCTH T.L STARr FINIS:f 

drops d:rops Psoll 
l2. -

� ' 7• t> '  } 0 ·() . 
-

I / 2, -
_L_ I]_ 

\ 1 -
_L 3 

-
-
-

. 



'IFST 00. : 

P'ORPOSE: 

STAGE 
N�CD3 

I?RJl1ARY !:QO'D 
3RIND 

l?bP.ol '3'980 
?bP.o2 
?bSc1 
?bSc2 I 
?bSc3 I 
m. COND. 

:mRol 
mRo2 
msc 1 
msc 2 
msc 3 

___ .. _ _ _  .. _ __ . . . .............. ___..,.---... __.,.;. .... ..._ . ..- -·- -------.:." ..... --......... · ---
01"\r-rr-� mr:t� ... l� � ...... � .I..Wo;l ... 

REAGEm'S ADDED (g/t) � 
N�S03 Naal Z-ll euso4 cao MIEC row 

drops drops 
Joo -

� - .2 
� - - · ----- - - ---

-\ �  _L_ 
---l-t C --1...-

r-
-
-

TIME (MIN) 

�l. 

------------� 

COND 

. -- ... 

. I 

FFOm 

I 
2 

-

� 
-?.. 

J 

Sr:AV' PH 
T.L STARr FJNISF. 

PaolJ 
-

7. 1 IO· b 



:'lEST ro. : 

FEED: 2. H 0� E 

STAGE 
PR:r:MARY 
GRIND 

PbRol 
?bRo2 
?bSc1 
?b$c2 
?bSc3 

1:n COND. 

ZnRo l 
ZnBo2 
ZnScl 
znsc2 
znsc3 

N�C03 

sao o 

3�bD 

... - . 

I 

�- -----·--- - -- - --- -·· =----..;....----.. - - ---�-. ............... . .  '"'-'-. .  ---. ..... 
�tJ""CilER TEST 

REAGENl'S ADDED (g;tr TIME (MIN) SCAV. PH 

�so3 Narn Z-11 Cl:JS04 cao MIEC r::cw � COND Froi'H 'IL STAR!' FINISF. 

drops drops PsoJJ 
:Q20 -

l_b 
-

�0 _2._ I 8· 1 /CJ · G 
-

_l_ 2. 
l C'  _j_ ()_ 

'2 -1 (  - :3 

� k"JOC! l:n-4'- B :Z·:J CD · l 
� c:.>  :::z l ,, 2. 

-

I . I 
2. 'l. 

' 

� l tJ. 

' 2 
. .. 

2. 0  J 



TEST 00. : 

GRIND: ) J_  M t VV - G R t Y\1  c 

------:� . .  · ··- - � �-----
_ ....... "'""'.. �� TEST 

- ..• -·" 

REAGENI'S ADDED (g/t}� TIME (MIN) 
N�C03 Na2S03 Naal Z-11 cuso4 cao 

STAGE 
PRIMARY Jooo �00 -
GRIND 

PbRol �8S"O _!£. -
El.bPo2 
ElbSc1 t< 
ElbSc2 . 
ElbSc3 I lG:.. - -

Zn COND. 1(.2� � 
� C:I  -

ZnRo 1 
ZnRo2 ZnScl '20 -
ZnSc2 
ZnSc 3 2..0 

MIFC ccw 
drops drops 

2. -

-

_L_ 
__L_ 
:-J-..;. - - -- . 

2.. 
I 

I 
l 

I 

-

� 1\11 COND FRCTH 

'3:. 

I 
� 
2 
2.. 

.3 
8 
2. 

I > 2 
2.. 
2 
j 

SCAV PH 
TL ST-ARr FINISF. 

PsoJ.I 
-

e. 2... j (). 0 

t:Q· a (i, l; 
ll• :J 



CLEANER TEST 

TEST NO .  : # I 2. 
• �l"fllll• fJJ ('oltl,() �llolllt/'l't:. / 3 0/ 70 2-JI;sA4-1U 

PURPOSE : Co1111J i lu 1 YV BY S12£ - 8  ,.,,w, 211/ cotf/th 1tan/tYVf.{"Qojso cw so� 'SIIt..t r) 
·- ) CO %  N'\o4.C Z - 1.. 1 PROCEDURE : L, aCtr £/J C- '/CL. f!£ T IE's !  ( fa  C '-/ C /... t:: S 

FEED : 2 E F 0 t E. 

REAGENTS - added (g/t) Tirre (minutes) PH 

STAGE Na2so3 Narn Z-11 CuS04 N�CD3 cao Grind Cond Froth Start Fiili 

PRIMARY GRIND . J..Q_Q '3 00 0  �� -- ... - -
II -

LEAD Ro/SC 5"0 8if.Oro� �- 'S"" 4· :::z£ /(). Cl 
.I 1':5' � 

lC. "L 
LEAD REGRJND �D looo !"' 
LEAD 1st CL. (0 71.. 0 2. s= J!L /tll -
lEAD 2nd cr.. � 2JJI:fCJ 1 j u /IJ.L  
LEAD 3rd ct. · l ti/A � 3 l:J. t.  Ia / -
ZINC COND. 

�6 ltJOO!al .. I. IA!Jif"� �t.. 8 7·fi" � 
� _Jk_L 

ZINC Ro/Sc q "3 D  '1.. 
�0 2. 

ZINC REGRIND J oo � s:_ 
. ZN 1st CL. '1 0  .J2... '2. -:]_ IJ,B 1/. 8 

ZN 2nd CL. 3 0  _Q_ a: � 1�8 11·8 
ZN 3rd cr.. .:2., 0  li@ 2 l A A.f 
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M ETAL L U R G ICAL TEST R EPORT -

. � ·- :,:. :���::·.:;��:-��\-; ;�- -- �� :����;-:;_�::;.�---:.:�:-��.:::�:�-:·, ��--�:· · ;: · .. . - - - -- -- . � -,�� -; �� :·· · -- . .. . � :- ·:(::·�::. ·- ... :,�-�- �t--��-·--; .. , . . 
� _ ;,;�:··_ :· . · �:;_: �-c�;-�,� · ·· .. ··�c:'":· :���!:;trF��;";�j;;:�J:·:;;����:;L � rad e,�r:t ec�very_� c.�·��-��;;�:(.:�-:;: ::·_�·::;�;:�/ii#t2.·�� - _ 

:.· · ;· . .  

, �"·"-� " :- ·--:�:=�'2:��!,:l:-7�f"'i���z"�;� · :  : '"'�:t��T �,":t::: ''E?�J+�, 19 �� ·· - :  -•- . _ _ _ ;= _ 

. ... • ... - .. - - - - :· - Objective: we:� $� me::lrkd d.-e.\!dc\'11\ll.t\.*:' _ Key: £:\, S,.Y,, (\'� _ : ' ' · "  ' 

7o 

R ea gents: 
_ . . _ . _ . 

. . - · . 
P'o_CeavtJ• �5� j!f' - �- - �(!) 

I I l I ! - I · I' _l=;�r- ( I 1 ·  
I ! . i I I I I i i I I I I 

- . - I · · j  - . I 
, .
.. - . � - - ' 

I - · 1 - · · · ! ; - - 1 : �  ,.
_ .. ! -:� ! ·· I 

I · · I I I I - I 1 I i I l � ������7-�+-+-+-�����������-r�-r-r����� t,· ,; · '· � - -: ' . .  C .· -· 1 - � c· · : -· -- ... ·.• . II ... . • I ·  .·. . .. 1 - . .. . ! �; . · • .• - ! � ., · j  :o. 
1 

• .. . •• · ,. · - · - .. • I� .. - - . -

c� I I I I I I ' ! \  . , I � f....--.--'-___:_--+, ___;____;___:__:--!-____:_! ---'--1 --'1-i-: ----------7--i---+! --'--' --'-i --+-, _,__,, r-;  \ 1--:-.+! --,--;.-,-1 --:,---7--i-1-+--:--l t·.--" 

: ! I i I ! I ' I I \- \ I . I I ! I ! 
: j .. � :J·< - J-: · 1 - · · 1 ·  l - ! - I I r J ·· I I l - I - I ' I - ,  _:· 1 �� 1  I 

II . •  i I . I i 

l i ' I 
I I I . I I l I I 

: · . I ! . i i ' � c�---------a�o��-----��o�------�,-o��--��8-o----�������- ----�� 
R ecovery % 



- ·- ' 
!_ 
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Cyprus Anvil Mif1ing Corporation -

M ETA L L U R G ICAL TEST R EPORT -� - . -
·.-· . - .· . -�:-·- . . .  , .. 

- . ·:-�· -·,:-· �-.--�s·- .-:._,_:'-:= �-�.J--:·:: :_:,;�:-;;-:·- .. -.. ...:-...;-r'f,.:7L ·J.:: .. �·-·:;·_.::;;· _ --�_:.:;�-�:-: _.:. •. " ;_�::�::����:.::.s .... :_;:_; :.·-���- .. �;;!::;-:.:;_:"?_-;-·· .. .:.: .. ::.:-'i·.::;·,��:-_�.:.;;;-.-:--,�� .. �r�-:-:: F· .. ··-::"'--.: .. :·":-,;:;:?:·:J:i:. l- �:�.-.i;�- �i; _;"'. , -

I I - I 
I 

- .': . .  , . . _ .... 

I 
I I 

:·. · I - - l 
<>-··-+--+----1 

l I I I I J - I I I - - I - I I I I ! l 

' -

I 
I 

i · . I  I · I . . 

.. -� 

I 
I . 

! -



. . . . - "' � .:�. 

. . . -� -".,·.':, :r. :',-'"� - ,.; --.-� ·: . - ,-
· . .  ·>" :�· . Cyprus Anvil Minjng Corporation_ .,·-:��;._ .. �-" . .  

. . .. -�. ,;:�,��� -�· �·E�;���R-�:IcAi��';:e#c �R��oR'l-;�:�7<�2�>�:�. �c�, ·:· = · 

· � �- ·=� :��� :=� -:� 
.. O bjective : · · :l &0 Co!'l\0. �� Si -i!: e]"es.+ Ro��.:.�. _- Key:  Pi, S.U. 

� 
fu)>::J·:::� 

R eagents: · 5 .. n"\it:\U..� ���:.�� -k��d. .. · · Pb Ce..,..J. ��· .)e - - -� .--13) . �"-<' '?b Cc..:t - .. -...) . -- , . �\. P�lte.P' - - - -(-1) ?or--........--:--1 -.-...-- r -1 1 I . ! - I  - I l I I I I · · I I I 
. 

I · l ·· 

l l 1 - I I I 

3'"' 1 · ·  1 -- f · ·  1-- .. 1· · -� 1'· , t �· =  I �,.,. · ih ·. 7"-:: �+�t>.T,; f""'j:.," 1::.-_,.. ;�· I ·�·.,. I="" - I·:.;,.. �-�� ���� -1 -=-""" "'·�-

• .c:t ,.·_j, .c�; ;,;,;,+;; .. ; •O:,Co f;:�-_ :�.i, . �v�; �f;. ;�� ����· � p;;,· ;;;�; C�� ! ��;;- , c·,�� �;� ex. Ft1 i"_n i�� 

I ! ! · I I : I · �-- I . I 
I 
! 

1 i , - J - I 

j . 
· . 7' f . l - · , ' ,  ... . 

I I 1 · · �-1 . } - --· 

I -- I 
j 

i 
. ! 
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· ._ · ' M ETA L LU R G ICAL TEST R EPORT . . ... · -··· - ·· ' .: · '!.. �-. ";• : :·:. � ·. ·..;·;·,.!: · � -:0: : ,"'; ·. �l: .-·: �--;7 ';"- ·� .'"7'��-<- · :: ;:-: �· · ·�l"�-'·· .. :;:. -;:·-... :...:_ :.��::._ �·� �;- - -•. •'.':, :::; . .  ;. ;; ::,; _-:-"_;_·,i....,.-.:...;.,_ -�::f:'j ;;::..:, ': '' c '  .:.--�::-..,-·.---:..�· ;t� �·��� ... :'i.·,,�' :"!·.;� �· ""'i -��:,;:;.·-�·::·(�;:..f�·':'":L�::.'·' ,, 1 , • 

":',7;�Ef}fi:��1f]i.Y.:��:����!�:�rn5�J:;};t:!"���;��t�fi�.'l�'8; . •· �-•'·.· 
c
��:· 

. .  -· . .. -
. O bjective: � lX.O (QI\)'D I e� s i i'; e.:res.+ e ... · ·  Key: f>lo �u. . C'6)J:.:_·�:2::·>:,� -

R eagents: -�·s m\.f'. _ UM.c:L��-��J.c.�-k-J eta Cea�J-��; >e - - -�- - -(�) 
.... ,----______,____,____,---.----.-� ��-1- · 

:__ "_h.Ll\ 1 - - - -(b) 
ro i ·  I I I I i 1 I I I . 

I - - · I I 
1 I J I I I l ·L -

- I 

I I l I ' . 
' I 



. • - '  __ ..,,... 'f . . .., . .. ::.. :· �· -. - . 

- -. � . . 
Cyprus Anvil M in i.ng Corporation - . .  · . , ,  -. •  :...--· .·-· --· ··· - �_ .... :;.�;. -�._.,,..:. ; -·-� •• J ...; -- ;:'..,.?t;,:.t• •• ��.-'-:-· .;.::- .... .., ::: 

M ETAL L U R G ICA L  TEST R EPORT .·. 

- .- .. ". - - ·--�- -�_:-."':�";:� _Objective:·: � _rx:.o_ Conl�: e� S ·  .eel"e::.U·; .  Key: � f:.U. (w:- __ _:_,�: �-��-
· -·- --- -' ·-- . .-_ __ R eagents: _4 1"\'\if\ c.md..-L-\J"c�y"-'�'J-\e..'i.kd_- � _fb cc.-t Pb Ct."J. ��; �e - - -_-(':J) 

?o 
�- - -· .. · . · •  

I 
oJ- \ b'h- in-t �-"fl'tfY'M 1 11\., P.-�Jl� --� - Cs� 

-. . l � - I l ! l I I I I 

I I I ! ' ' . I I 
--� 

I 
I 
I I 
! 

I I 
I - ." I :· 

l i - . 
1 I 
I ! 
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•: 
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, - � -.'� . .  -:::.- -: M ETA L L U R G I CAL TEST R EPORT 
. . • ;- . . .  

0 ·,_ • ..., _ _ _  : · . f-, + ·\::
·
'"· <:�-�·�··:

.�-
�7-"2�.::

�
�:-�; .� ·.:· ;';: :-:�·::- H-:-�

·
�

-
� :. -... ,  .. · .•. -:.i :

,
· :�.;� _:- ;,•

+ 

�-:. ·.· ., · . .. - ·  � � - '· ·  0 ' . ' . ,  · - ·, :: •. • • •  ' -:, :; ' :: - :· , '"" 
.
'::':-:·

·
,• !.. . .. �. -

·
:.;

, 

•.:,. 

I 

. : :: - :. - -:':; n1f:� �A--?. ��1: ·�-�fc�·w:-T.f�:;;:� !�;:.,_,.; ffl- ff��· -�-2:-:-r';:'' j:>:� r ·:· 1 - :�: I � :_'-J� :� . K:.: j::i :� r��:� !:': \ <;'f:·.r:� h�� :. · - 1  . I I ·  " l  � - 1 ;_:: ., ... : · ..;._: �-:·.,. t:-�-= 1 :". .o.; •• :, ! · · I l l "'{ \i : -·� I �- :\- · "-.. Jc· I - l I ! 
. l 

f - f - ·  
' 

· 1  I I I I I ! I I 
I i 

I I 
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- -. � :  :; -;-. _- _ _ 

I I - I 1 I I I I I I I I I I · I I .  
I I i 

I - j -
I . ... � . i, 

i .. 

-�-

1 .- . - .  

l 
I . 
I 
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. .... . :::. �-�- --.-�-- � -�::· -�- �--:· -:-·.:- ·-".- . � 
-:. - . .. :-·�- -� � ··· :- .  '-"- .; � --- � :.·:· .:. 

. . . -�. · ·-'"'� . •  · : ··...:. v:-._ �..:..:..:..-,.. ·-·-- . .:;··.;..._ .',..:·� .. --- _::..:..- .. _ • .:."' - - ·! :------:..._·_�.:.�:·�::- "':"" · ·:--· '. - ·: -�  . :,:_ : '"'-;; · . .... · :-

M ETALL U R G I CAL TEST R EPO RT ·· • . 

-�:;: · ·::-:..:· ·' · - �-:� :;:

·

-�:

-�·

-:.!�

:-�·.-:

-::�

-.):. 

t. ,.\: � ,:.;:,:·' � , �.·J: �-:r�.�".t ���.,,._�-::_�t,r.�;��..;;,,�,��--':;··: :;..:.:."·� ,·,-L£,� .. �\
·
�·.:'-.f "l����;;,f.\.":·?�•,••::_.,.&";-�;�;;'..:.-i,:C:� ..,-:i•�·$::-:•i�>;���:" •'sii'-"';::v.-4-��?���;�':';:_���-;;._..';:-::�:.�:� .. :_ ;,:��...;J:+:���J?':"j�"c;>it:�·-'· ,,; 

-�. . . _._ . :. � .. :�:- :-���- i�·st N·�:�"-> .# .1\-� If . -� -kJ�--�·· ;OQ.Ef (�)-� Date: "\f���� '+tb; /98tj. 
. ;, _.; . ""  

=��� .-. .. . · --�:"'�.:��-�"'::: ·· O bjective: ·. � (��� ... -h�"l::c'J..��--:�-�-: ·:: Key;
. 2� btJ.. (\�;)·· ··::· ·· � --

... R eagents: . -W ��c...T . _ .. . . ·- _ 
�-Ro -.JJ��i\1�� -- -(\\) 

' ,\ 

. ·_;.,� 

"fil-r----:----:-1 --.--.---c--1 ___:· I i 1 . . 
i 1-1 - �· �, _Tf1\��(�"1f��� I 

- <  

l I I I I I I I I 

I ·  1 - 1 - - I 1 - l .. - I I l · l · I I ,  1\ J I I I 
· I  ! 
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