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“‘Conclusions: ; s

1)

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:

3)

Zn c1rcu1t at a +50% Z2- ll consumptlon level

ORE TEST TYPE CUMULATIVE METALLURGY
TYPE | NUMBER : OF
""" PHb 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 S —— cond by size| 28.8 | 89.4 ———— ————
2) For 2BCD and 2EF ores, the "best test" conditions were a 5

minute conditioning by size in the Pb circuit at normal 2z-11
consumption levels with an 8 minute -condition by size in the
(over normal)

For 2H ore, the "best test” conditions were a 2.5 minute -

conditioning by size in the Pb circuit at normal 2-11 con--
sumption levels. :

Recommendations:

1)

2)

3L

Argiis Qfar Drintin~ -

Further conditioning by size testing should be performed in-

'each new sample.Af‘

Further reagent optlmlzatlon should be done on each ore type
prlor to further condltlonlng by size tests.

cludlng evaluation of the relationship between condltlonlng

‘by size and reagent consumption.

In the future, reagent/grlnd optlmlzatlon should be done onl,t_“
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Analys;s_and Discussion: .

A. General ‘
- In this oonditioning 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
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.

e, P
‘"?’" Y

One point worth considering regarding procedure is that the
rougher/scavenger flotation time for a rougher test is a
total of 10 minutes.whereas only 8 minutes is usually employed
for rougher/scavenger in: a cleaner test. The 10 minute rougher
test time was established for convenience. The 8 minute Cleane
test time was established through optlmlzatlon. 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 the. poor results is the difference in ore
samples. The ore samples presently used in the metallurgy lab
are samples collected in June, 1983. The body of previous
reagent/grind optimization tests and locked cycle tests were-
performed on another sample, collected in December, 1982. A
comparison of head grades of these samples can be seen in

'-f'Table 1.%%*ruwp-swwm,,wym-,W,MZMWLMMH




“Analysis and Discussion

- (Cont'd)  f B
A Genékaiii;f (Cont'd) - ey
TABLE 1: ORE SAMPLE HEAD GRADES
S ASSAYS (%)

ORE TYPE SAMPLE Pb- Zn Fe Cu Ag
ZBCfof ' December/82, normal grade - . 2.2 | 4.0 -10.3 No Assay | 1.9/~
ZBCD 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. . 4.8 7.0 38.4 | 0.33 2.2
2H June/83 4.0 | 7.2 34.0. | 0.37 2.5|

: “Aé’&"fésuTt of the poor metallurgy 0bta1ned'thrbughout*these'preT1h{ﬁéry‘COnd1t1dﬁ'
by size tests,some further testwork on reagent/gr1nd/cond1t1on1ng/f1otat1on time schemes

were performed on the June, 1983 ore samples (see E. Morris'

Conditioning Times report quj

~ Januarys, 19845 and Y. Boudreau'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.
tests fo]]ows here in Table 11.

11:

A -summary of the "best test" results from these

TABLE OPTIMIZATION OF NEW ORE TYPE SAMPLES =
SR B IS EORE o COMMENTS = |7+ b
ORE - | SAMPLE TEST # | TEST ~AIM OF ON TEST LEAD -~ ZINC
TYPE | TYPE - § IN SERIES|: TYPE TESTWORK CONDITIONS {%GR. | 4REC {%GR. | %REC
2BCD | Dec./82 11 cleaner | reagent opti- | BEST TEST |61.8 |88.9 {53.0 {93.2
1 : - . mization of . }. »
' Mdy/83. 3
2BCD | June/83 ) . - 5% . | cleaner | repeat cleaner$ 10/10 Pb/Zn{54.4 |83.1 |51.6%|87.2*
R PEEE : of Jan./84 " regrind at = | : '
U "Best Test"| ..
reagent levgls -
using new - |«
frother
2EF | Dec./82| 10 cleaner 'reagent opt1- BEST TEST |72.0 {83.8 |53.7 .(87.5
| May/83 | o
2EF | June/83 7** — I'cleaner-| repeat cleaner|{ 5/10 Pb/Zn |66.9 |76.1-|49.4*487.6%*
SRR : ~'of Jan./84 - | regrind at | - st
- "best test" :
reagent levels
for Pb and gt
high reagenl ’
levels for In :
neinm new frather
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Analysis and Discussion

- A. General (Cont'd)

~(Cont'd)

~ Table 11: Optimization of New Ore Type Samples  (Cont'd) -~
L L ‘ PR o] COMMENTS cof
ORE | SAMPLE | = TEST # - TEST: AIM OF . ON TEST - | . LEAD ZINC - |~
TYPE| TYPE. | IN SERIES| TYPE . TESTWORK © | CONDITIONS | #%GR. |%REC| #GR.| %REC. .
2EF |- 'June/83 1 rougher{ cond. vs flot.} condition. }27.8 |92.5}
o time of<dan/84| time 1 .
g | flotation
time
2EF | June/83 6 rougher} cond. vs flot.| condition 10.51} 87.1
: time of Jan/84} time .
. | flotation
time |
June/83 11 rougher| cond. vs flot. | condition |33.0 {91.2
P : S time of Jan/84| time T P B
Tl at constant| .
“flotation |
time.
2EF | June/83 14 rougher | cond. vs flot. | condition 13.0 | 86.4
, ‘ time of Jan/84 | time P = | ' ‘
' S at. constant
flotation
time -

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

Examination of these results indicates that further work i$ required in order to
optimize 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 d1fferences -in sample -

quality .

B. 2BCD Ore

‘This ore type was the first tested for conditioning by size.

11, and 12) were performed.in order to establish technique and procedures. :
have 1ittle importance to the series of condition by size tests as extraneous variables

‘were introduced to determine the method for subsequent testing..

noteuthat in. test 11,.Na,S
- This test showe

scheme..

n c1rcu1t

33

Several tests (1, 2,
These tests

It is interesting to:

was used in addition. to-the. (modlfled) standard reagent
milar metallurgical performance ‘to-the:standard. in the P
N circuit” but, showed somewhat improved grades and recover1es over the standard in the




‘f' = Ana1ys1s and Discussion - (Cont'd)f;jki

“B-; zscn Ore (Cont d)

Throughout the rest of the ZBCD ore portlon of these tests, cond1t1on1ng t1mes,4
“primary grind times and amounts.of Z-11 additions were varied, making comparisons be-
tween tests difficult. A comparIson of 'the test parameters and results obtained in the
~2BCD ore -testing are contained in the following tables (Tab]e IIT & Table IV).. Deta1]ed
“explanation of reagent/time schemes emp]oyed can be found in Appendlx C. The final ’

- results and graphs for these tests are in Append1x A and 8.

TABLE 1113 ' LEAD TESTS ON 2BCD ORE o

| TEST TEST TYPE OF - CONDITIONING ADDITIONAL CUM. LEAD METALLURGY" -
" INUMBER | TYPE CONDITIONING. TIME (MIN) "~ PARAMETERS % GRADE| % RECOVERY.
-3 rougher Cond by size - 5.0 15 min. grind . 30.87 - 87.92
B R b T ‘normal reagents T T NI ch s
— 4 " Para]]e]— e 5.0 e Mool 26,32 - 86.
5 : Cond. by size 2.5 oo 33,41 o 8T,
6 " Parallel S 2.5 oM 132,84 - 86.
7 " Cond. by size 4.0 16% min grind. | 27:.91 | 86.
' o normal reagents | ~ - | _ :
8 " Parallel 4.0 Lo " 23.88 | . 87.35 i}
9 y Cond. by size 4.0 - 15 min. grind -20.34 -} 88.75
o : +50% Z-11 : 1 o
10 " Parallel 4.0 ! . 19.19 .. 87.42
13 " 1 Standard None 15 min. grind 24.76 11 - 91.89
: o v AR Normal reagents |-~ -} = EREEN
20 cleaner| Standard - ;17 None™ " no 77.90 '}~ 56.55
21 t Cond. by size 5.0 oM " 71.10 74.83
TABLE IV: "ZINC TESTS ON 2BCD ORE
1 TEST .| -TEST TYPE OF CONDITIONING ADDITIONAL - -{ -CUM. ZINC METALLURGY
_INUMBER .} TYPE CONDITIONING TIME (MIN) PARAMETERS . % GRADE | % RECOVERY
rougher| Standard = . | None Normal reagents | 13.94 |.  78.05 -
! Cond. by size 8.0 s " 18.19 | . -80.19
" Parallel - 8.0 ! Mo ] 32,620 |+ 75.05
" 1 Cond. by size - 6.0 M " 20. L
! Parallel - 6.0 L [ Lo
oM Cond. by size | .- 4.0 - " e 13.
-} Parallel = 4.0 17.
~Cond: by size 8.0 1-18.
Parallel "= ‘8. e e R 126,
Cond. by size | .- 8.0 Repeat of test 14 17.
Parallel - |~ 8.0 ¢ Repeat of test 1§ 14.




. with P80 = 37.7um. . Pb recoveries were 10% lower than expected and in the Zn circuit,

ﬂfAna]ySIS and D1scu551on - (Cont d)

B 280D Ore- (Cont d)

Of the cond1t1on by size method and para]]e] method rougher tests performed on the
Pb c1rcu1t of 2BCD ore, test 3 (5 minute condition by size) showed the best meta]]urgy o
with a 30.9% grade at a 87.9% recovery. In all but one of the Pb condition by size testsih@
on th1s ore type cond1t1on1ng by size provided superior meta11urgy over the para11e1 i
tests '

Two 1ead c]eaner tests were a]so performed as a part ‘of this series; one 1mp1ement1ng ]
the mod1f1ed standard method and the other using the 5 minute condition by size method - '
(tesf 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 requ1red to accurate]y deter—=
" mine the 0pt1mum .conditions required for 2BCD Pb cond1t10n1ng by size.

A]] testwork performed on the 2BCD ore Zn circuit for conditioning by size was 1n
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 :
7 decreased by- shorten1ng the length of rougher flotation). Test 22 also showed a 4%

‘ 1mprovement in grade and recovery over the standard (test 13) Test 22 utilized an 8
m1nute<per10d of conditioning by size as well as a 50% increase in-Z-11 consumption.:
The two other good testsin this series were tests 14 and 24, duplicate tests emp10y1ng
8 mlnutes of cond1t1on1ng by size at normal Z- 11 consumpt1on levels. -

Some 1nterest1ng trends can be observed by compar1ng tests 14 through 19 with the
standard (test 13). In the condition by size method tests (14, 16 & 18), as conditioning. .
time for Zn decreased, the metallurgical performance dropped. However, the parallel tests: .
(15, 17 & 19) showed very little difference between cond1t10n1ng t1mes, but w1th genera]]y
1mproved performance compared to the standard , ) ,

These trends and theu"best test" resu]ts indicate that conditioning by size is
beneficial to the Zn circuit for 2BCD ore. More work should be done on conditioning
- by size, part1cu1ar1y examining longer conditioning times and the re]at1onsh1p between
’-cond1t1on1ng by 51ze and ‘reagent. consumptlon

A,10cked cyc]e_test was performed on th1s 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 consumptlon
levels and an 8 m1nute cond1t1on by size tlme in the Zn c1rcu1t also at normal Z-11
consumptlon 1evels 5 ¥

: Reasonab]e stab111ty was achieved in the Tocked cyc]e'test but grades -and part1cu1ar1y t
recoveries were disappointing. The P80's. achieved were acceptable with 18. tum size 1in
the Pb concentrate and 22. 9um in the Zn concentrate and somewhat low in the ‘final tails

recoveries were 15% lower than expected ‘These results can be explained in part by

jreagent 1osses on washing, no 7-11n the primary grind and activation of pyrite w1th

* increased conditioning time. . Further investigation into the differences between this ,

- sample of 2BCD ore and -the prev1ous samp]e must be done, fo]]owed by further 1nvest1gat10n o
~into conditioning by size. :




Aha1ysisﬁand Discussibhk»-'”(Cont'd)w‘

e 2EF Oref;:;~“

In the 2EF ore. cond1t10n by s1zetests,cond1t10n1ng tlme and amounts of Z-1
addition were the only parameters varied. A1l tests performed were rougher tests.
Tabl€' V and VI summarize the test parameters and results for 2EF ore tests in this
program. The complete results and graphs for thesetests can be found in Appendices
A and B. A detailed exp]anat1on of reagent/tlme schemes can be found in: Append1x C.

TABLE Ve LEADrTEéIStON 2EF;ORE

TEST ~TEST TYPE OF CONDITIONING| - ADDITIONAL CUM. LEAD METALLURG
NUMBER| TYPE .| CONDITIONING | TIME (MIN) v,’ PARAMETERS % GRADE [ % RECOVERY
1 rougher | Standard .. None Normal reagents 29.84 ;M>91 47
2 e M Cond. by size | = 5.0 G M 40.02 87. 21
3. " Parallel . . 5.0 R e 138.23
4 . Cond. by size | . 2.5~ oot 139,000
5 M Parallel ' 2.5 o] 39.21
TABLE VI: ZINC TESTS ON 2EF ORE
TEST | TEST TYPE OF | CONDITIONING| - ADDITIONAL  [CUM. ZINC METALLURGY
NUMBER| TYPE CONDITIONING | TIME (MIN) |  PARAMETERS = Fr GRADE | % RECOVERY
1. | rougher Standard. - - |- 8.0 Normal reagents 17.69 , ,85k16
6 "o Cond. by size 8.0 S oM 128,78 o 81.71.
7 " Parallel 8.0 " e 29.94 |- 78.80 |
8 " Cond. by size 6.0 " "o 136075 35.20 |-
9 ! Parallel , 6.0 B "o 47.62 | 70.90 |
10 - Cond. by size . 8.0 +50%.- Z-11. .. 20.19 | . ~84.45
11 " ParaTl el - 8.0 - Sttt e 129.31 ) 73.66

The best Pb condltlonlng by size test for 2EF ore was test 2 w1th 5 minutes of
conditioning by size. A final grade of 40. 0% Pb at an 87.2%.recovery. was:a.2%. imp
in grade and a 3% improvement 1in recovery over the parallel test (test. 3) 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 1onger Pb rougher/scavenger flotation time for the
5 minute condition by size test: could improve recovery to that of thestandard, but at
some.loss of grade.. The 2.5 minute condition by size method test (test 4] a]so showed.

1mproved recovery (+3%) _over its para]]e] (test 5)



: ::hWAna1y51s and Dlscu5510n f— (Cont d)

~ improved. recovery was somewhat negated by a 9% loss in grade that would be reduced -

.. D. 2H Ore

 were rougher tests. ~Table VII summarizes the test parameters and results for the 2H-

‘ : The best Zn test in-the 2EF series of cond1t1on1ng by size tests was test 10

emp]oylng an 8 minute condition by size and a 50% increase in Z-11 consumption over
the standard addition rate. Test10 showed a 20.2% Zn grade at 84.5% recovery Wthh
“was an 11% .improvement in recovery over the parallel method test (test 11). The

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 e
size will improve the Zn metallurgy, particularly at shortened flotation-times.

An examination of the graphs (see Appendix B) shows that decreases in conditionin
time for the condition by size method tests had significant‘negative effects on the
recovery of Zn. This effect could be offset by 1ncreases in Z-11 addition (see test:
10). Thesenresu1ts suggest that conditioning by size 5 favourable in the Zn c1rcu1tf
of 2EF. oreAlonger conditioning times are utilized. As. well, the re]atlonshlp betwe
cond1t1on1ng by size and reagent consumpt1on shou]d be examlned

A 1ocked cyc]e test was a]so performed u51ng 2EF ore and emp]oylng the mos .
promising condit ion by size times as determined in this series. of tests.  The test
a 5 minute condition by size time in the Pb circuit at.normal Z-11 consumpt1on levels:
and an 8 minute condition by size time in the Zn circuit with a 50% increase in thev
'Z-11 consumption over the standard.

ReaSOnable stab111ty was achleved in the 1ocked cyc]e test despite overflow:.
problems in cycles 4 and 5. The P80's were higher than expected for the Pb and Zn S
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
~ Tower 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 samp]e must be done, fo]]owed by further ER
1nvest1gat1on 1nto cond1t1on1ng by size. S

On1y a smaﬂ amount of work was done -on cond1t1on1ng by size for 2H ore. On]y th
“Pb circuit was examined to the same degree as the other ore types. All tests performed:

ore tests in.this series.. The complete results and graphs for these tests can be found:
~in Appendlx A and B A deta11ed explanation of reagent/time schemes can be found in .
Appendlx C. ‘ : , , : R N




:; AnaTysishand Discussion e (Cont‘d)vy, g

TABLE VII: LEAD TESTS ON 2H ORE

TEST | TEST. |- fYPEtOF“’ CONDITiONING ; ADDITIONALf .~ CUM. LEAD METALLURGY

NUMBER | TYPE~ |~ CONDITIONING TIME(MIN) . | ~ PARAMETERS | % GRADE | % RECOVERY
1 | rougher| Standard None ‘{Normal Reagents 27.61- |- 91.60
2 oot Cond. by size 5.0 " "t 32.53 87.02 FEE
3 M Parallel 5.0 - o "o | - 26.76 | - 90.78 et
4 M Cond. by size 2.5 " "o 28.80 89.32 : :
5 Parallel 2.5 " "o 25.40 89.40 -

- 2H.conditioning by size test in the Pb circuit of this series was test 4,
inute condition by size method test.. The 28.8% Pb grade was a 3% improvement
parallel test (test 5) at a similar recovery (89.3%).. This 1nd1cates that
cond1t1on1ng by size may be advantageous to the Pb circuit of 2H ore. It shou]d be

_noted that tests 1,2 and 3 are very similar in meta]]urg1ca1 performance requ1r1ng
further testwork to determ1ne the optimum method .

'a[2t5;

Two tests were performed on the Zn circuit for 2H ore (test 6 and 7 see Append1ces :

A, B-and C)." Major pH meter prob]ems were encountered and therefore these tests were
.not eva]uated for cond1t1on1ng by size beneflts

Sibyl Frei: o
Senior Meta]]urglca1 Techn1c1an '
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Procedure :

Standard Pb Cond1t1on1ng;Pr10r to F]otat1on,ey

Wash contents of pr1mary gr1nd 1nto a 2 5 11tr_ f]otat1on

Ra1se pH to 10 0 w1th Na CO

Add 509/tonne Z- 11 collector. ‘ ' i v

e ,Immediately collect Pb Ro/Sc concentrate samples.

Condition by Size Pb Conditioning Prior to F]otatiOn

Wash contents of primary grind through a 325 mesh screen.

F11ter -325 mesh fract1on, co]]ect1ng water for use as make-up water dur1ng the test{__

Condition each fraction separate]y in 1.5 11tre ce]]s by
- raising pH to 10.0 with Na,C : '
- adding 1.5 g/tonne Z-11 co%]egtor to +325 mesh fractlon and 35 g/tonne Z 11
collector to -325 mesh fraction and condltlon for set 1engths of t1me (the .sam
~time for each fract1on) , . x

recomb1ne fract1ons in a 2. 5 11tre cell and‘agaln ra1se pH to 10 O w1th Na C03;

1mmed1ate1y co]]ect Pb Ro/Sc concentrate samp]es.

Parallel Pb Conditioning Prior‘to'F1otation‘

‘ Wash contents: of primary gr1nd through a 325 mesh screen.

F11ter -325 mesh fract1on, co]]ect1ng water for use as make -up water durlng the test

Recomb1ne fractions 1n a 2.5 Titre ce]] and ra1se pH to 10 O with Na2CO3

Add 50 g/tonne Z-11 co]]ector and co]]ect Pb Ro/Sc concentrate H}  -samp]es.'. E




‘ProCedpre 'e (Cont d)

~Standard Zn Cond1t10n1ng Pr1or to F1otat1on,

Cond1t1on1ng 1s done to Pb Ro/Sc Ta11s 1n the 2. 5 ]1tre ce]]

. ,7“Check pH add 1000 g/tonne CuSO check pH agaln and then raise pH to 11 Oﬁw1th Time
_ wh1]e cond1t1on1ng for 8 m1nuteé : L

Tz Add 60 g/tonne Z 11 co11ecIor and cond1t1on for 2 more m1nutes. -

f—l Co]]ect Zn Ro/Sc concentrate samp]es

”chCBBA%tkbhwb} SiZe‘Zn Condﬁtionfng Prior tobFlotatton e ,’H ‘mdfwfh'pl:i;fc ”h¥
- Wash Pb Ro/Sc Tails through a 325 mesh screen. | | e
- F1]ter 325 mesh fract1on co]]ect1ng water for: make -up water..

:bf?- Cond1t1on each fract1on separately in 1.5 11tre ce]]s by r B '

- check1ng pH of each fraction, adding 500.g/tonne CuSOé to each fractlon, checklng

pH again and then raising pH to 11.0 with Time while ond1t1on1ng each fract1on
for a set 1ength of t1me (the same t1me for each fract1on)

5ay- Recomb1ne each fract1on in a 2. 5 11tre ce11 and aga1n ra1se the pH to 11 0 w1th 11me

’f- Add 60 g/tonne Z- 11 collector (or 90 g/tonne for 1ocked cyc]e test) and cond1t1on‘for
2 more. m1nutes. Lo e

‘H- Co]]ect Zn Ro/Sc concentrate samp]es.v

Para]]e] Zn Cond1t1on1ng Prior to F]otat1on

‘i- Wash Pb Ro/Sc Ta1ls through a 325 mesh screen.
el F11ter -325 mesh fract1on, co]]ect1ng water for make up water.

- Recomb1ne fract1ons in a 2 5 1itre.cell, check- pH add 1000 g/tonne CuSO4, check". pHg;rs
~again. andvra1se with 11me for 8 m1nutes._ Ll k V

- Add 60 g/tonne Z 11 co]lector and cond1t1on 2 more m1nutes before f]otat1on.
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(Cont d)

' Prbceduref;

: Rougher Procedure for ZBCD 2EF and 2H Ores

Gr1nd 1 kg of ore
-3 kg/tonne Na CO3
100. g/tonne NaCN™ "~ -
500 m] H 0 (66% solids)

‘Grind for:‘ 15° m1n for ZBC5 14 min. for 2EF and 12 mln. for 2H ores-
Cond1t1on pr1or to Pb f]otat1on (standard"cond1t1on by size or para]]e] method)

Collect Pb rougher and scavenger concentrates'usingvMiBC frother as necessary.

- Sample- Flotation Time | Collector Addition
CPbRO, | 1 |
PbRo,, - 2 SRR R e
pwse; : e .
PbSc2 , 2 g
‘PbSc3*‘ 3 15 g/tonne Z- 11

- Cbndition_prior to Zn flotation (standard cond1t1on by size or para]]e] method)

Collect Zn rougher and” scavenger concentrates Using DOW 1012 frother as necessary |

Samp]e Flotation Tlme”;° Co]]ector Add1t1onf
~ZnRol - 1 ‘

ZnRo2 2 : B R C T

Inscy ' 2 | 20 g/tonne Z-11
~ Insc, 2 e
’ZnSc3 3 20 g/tonne Z-11




Miﬁfﬁfc1eaner Test Procedure Used For 2BCD Ore Lead C1rcuits

;13-3f‘”

e Procedure - (Cont d)

: Gr1nd 1 kg of ZBCD ore‘
= - 3-kg/ tonne Na,C
“:. 100 g/tonne NaEN
500 m] H,0 (66% so11ds)-

2
' Gr1”d for 15 m1nutes v
‘Cond1t1on prior to Pb f]otat1on (standard, cond1t10n by size or para]]e] method)

Co]]ect Pb- rougher/scavenger concentrate as one sample us1ng 'MiBC frother as necessar

Samp]e v| Flotation T1me ) Co]]ector Add1t1on o
RbRo/Sc | -3 e o
Conc. - 2 , 15 g/tonne Z-11.

3 | 15 g/tonne z-11 .

Regrind: Pb Ro/Sc concentrate
: .. 50 g/tonne NaCN:
1 kg/tonne Na CO3

Grind for 10 minutes

~ Cleaner flotation of Pb (us1ng MiBC frother as necessary)

- raise pH to between 10.0 and 10.2 with Na,CO ' ' :

- Add the correct amount of Z-11 coll ector gefgre each c]ean1ng stage and condltlo
for 2 minutes prior to collection. ,

Sample | Condition Time ) Collector Additfon F]otation.time~
PbCC1 : i ' | 2 ‘ 60 g/tonne Z-11 B |
PbCC, 2 ‘ 20 g/tonne Z-11 . [ ... 4

. PbCCy. ) ‘ 2. )’ 10. g/tonne Z-11 | 3




(Cont d)

Cond1t1on by Size Procedure for 2BCD and 2EF Ores (KRAL)

““See ttached f]owsheet for order and cycling arrangements for samples.

G kg. of ‘ore + PbSc concentrate of prev10us cycle + PbCT1 of previous cycle.
S 3 kg/tonne Na,CO, '
100 g/tonne NQCN

500 ml'H 0 (66% soljds)

Grind for: 153m1n for 2BCD, 14’min foriZEF

Cond1t1 n.by s1ze method used pr1or to Pb f]otatlon

,Co11ect_Pb rougher and Pb scavenger concentrates (2 samp]es) using MiBC frother as
necessary. S

‘Samp1e | Flotation Time | ColTector'Addition
PbRo = | 4 :

e L2 15 g/tonne Z-11
Pbsc”* FEE 2," B 15 g/tonne Z-11

Pb Ro concentrate + PbCT of previous cycle-
50 'g/tonne NaCN - i

»l‘kg/tonne Na2CO3

- raise pH to between 10.0 and 10.2 with Na,CO, while cond1t1on1ng for 2 minutes.

- add decreasing amounts of Z-11 collector % ﬁ minute to a total for each
: co]]ectlon stage , ,

Collector Addition (Tot) Samples Added
1 2BCD - 2EF From Last Cycle
- 60 g/tonne 60 g/tonne —:;{1;
120 g/tonne | 20 g/tonne | .PbCT, |
| 20 g/tonne | 10 g/tonne . | ----o-

ﬁ,Cond1t1on by size method used prior to In collection. Samples conditioned in preé.,_ﬁ,sij"
~ ~'paration for Zn Ro/Sc stage are Pb-Ro/Sc Tails from same cyc]e + Zn Sc concentrate
' from 1ast cyc]e + ZnCT1 from 1ast cyc1e ;

S | 2 | 30g/tonne z-11
Insc 2 30 g/tonne Z-11



';15__e

Procedure

Locked Cyc]e Cond1t1on by S1ze Procedure 5 (Cont d)

i Zn'Ro concentrate + ZnCT2 from 1ast cyc1e
- 500 g/tonne lime R
":300 g/tonne CuSo

“Grlnd for 5 m1nutes

) ,:VC1eaner F1otat1on of Zn (usnng DOW 1012 frother as necessary) e
. - raise pH with 1ime to: 11.5 for Zn 1st cleaner, 11.8 for Zn 2nd c]eaner and 12 0j
~_for Zn 3rd. cleaner and condition for 2-minutes. § '
‘= add decreas1ng amounts of Z-11 collector each mlnute to a total for each co]]ectlon,b

stage. - , B - o .
 Sample | Flotation Time - Conect'o'r‘f,Addi"tion (Tot) [samples Added
SR . - ZBD [ ZEF | From Last Cycle
chcl 80 g/tonne 70 g/tonne o s m——————
v}if_ZnCCZVA 40 g/tonne j 30 g/tonne N R
: ZnCCSM 20 ‘g/tonne ‘ 20,g/tonne o




© RABL Lockad Cyce Clonmes Tesk Poctduis

Pb CIRCUIT CLOSED = Zn CIRCUIT CLOSED-

Subsequent Cycle§

) =

Y/ N b

T

: : Po 1.
E SR ist Clnr

| 1 PrIMARY
GRIND
-

Pb

R
2nd Cinr

4th Cinr

: PbﬂFiﬁal'Conc

Rougher

‘ Rougher |

: ;
Sray ‘ i

- {Regrind I'V' ' -
- R To Pb

Condifioniing

Primary . .-
e :

rind- - o -
~next cycle . -

Pb

' To Pb Regrind Next Lycle

2nd Clnr

Pb

- Finay'l,Ta"i'ls

, Regfinq
Conditio

N

- To Pb an(Cﬁz:/;:::'Cycle-f

‘13rd Cinrd .

in
Condition

in B
1st Clinr

.

b To Pb 3rd Llnr
4th Clnr{"Next Cycle

ing,? Pb Final Conc

in

= Final Tails __
Scay

'/.(

‘ Regr%nd
Conditio

q

L j,}‘Zn;Ffﬁa ,C5h :

P

~ To_Zn Rougher Next Cycle c

To In Rougher Next Cycle  .°

ingo o

. ol

Zn '.‘."'[,,‘:'J‘ N
lst Clonl

Zn

‘. To Zn Regrind Next Cycle

nd Cine |

Zn i
3rd Clinr

‘Zn Final

Inr Next C ciﬂ

Conc



Gl



T OUGER TEST , - o SR
~ -
TEST NO.: ]
PURPOSE: ES k\O\' Sk | "‘% S 4“""‘L‘l"~v"$l\ R“\{-’l\w- PV‘GLM:J.ur: (_ pb t'.;v'-.ﬂullt < |r\vt.‘j 5
]
PROCEDURE : Mect: e d He \51.;1\.-rlﬁ°'“$5¥m~ oot Cne Z-il ingv ol )
FEED: 4By
GRIND: g6 vnin ‘Dv\ Vv-‘ow‘g
REAGENTS ADDED (/%) 1 ThE MW SoW oE_____

Na2m3 Na2503 NaCN | 2-11. QJSO4 Ca0 |[MIBC} DOW GRIND | COND | FROTH | TL | START | FINISE
STRAGE dropsi drops : Psou
PRIMARY | Jaoe oo —_ Lo
SRIND - -
FOL | 2ehetdhly Soldll) || § |1 7% | _so
?!::Sc2 L |
?bSc3 g 2
n COND. S R
.ani’ol I
.Knl'w’c:2 e
?.nScl _ . -
Z.nSc2 _— . L
ZnSc3 1




et 0.

E *Cg'\ 1 Vg im Lo |
DURPOSE : 3 \£ 5\ & g%’ tkv-p\. R(;u.%\;\e., e—Ca-'(l\uwﬁ (’Db‘ '-VLLL\ Oh(a) (‘n-&ﬁlltu < LQ '{‘ +:ﬁ:’>

PROCEDURE: (4
FEED: o 3¢ )

GRIND: SZCI P ‘or: Vg

<

ROUGHER TEST

el tQuua\/\ey T""\jr Che2 -tlipn %v \V\CL-S

REAGENTS ADDED (/)

i TIME (MIN)

Nazcn3- Na280'3 NaCN | 2-11 | CusO

drops|

oW
drops

scav

el

PH

START

FINISE

PROMARY | Mocro [eo

H 4

PORO) | 9440 (il 36 Chefpl)

FIFLE

-FRFF

L{

FFET

2.2

0.0

il




NANGER LLoT

IEST WO.: 3

PURECSE:  Condlibion B\{S;;e (f)g Civewit on\%\
prOCEDURE:  Mod. Ced Stondavd Rougher T@,g%

FEED: | BCO |

GRIMD: 1S min ,Pw.,.\mw%

REAGENTS ADDED (9/%): ‘ )

Na 00, [Na,50; [NaCN | z-11 [QuSO, | Ca0 [MIBC| DOW LRIND

‘ drops| drops

COND

PH
START |FINISE

PRIMARY | ACo( Yy -

PSRO1 | 3320 (k) T

F FEF

_Sote
s
L5

FFEE

24 .| Lo

1]

il

1]
LT




msT wo.: 4

=1

\\

PURPOSE: CO,,\/,}U Hon I\)L& | Size (P c.frg;u(l"x‘ 0\4\%\ Cﬂw-c;\\e\ rcagjr )
PRCCEDURE : MOJJ {-I‘erj), S *a.mt)kﬂurn( ROuQ\ne v Te$+ Cno Z2-10 1 %ri\ﬂ"’k\
FEED: 9 VDD

GROD: |5 immin PT‘W“‘\VQ

REAGENTS ADDED (978 TOE (M) | SV TH

Ve, | Na,30, | NaQW | Z-11 | CuS0, | G20 | MIEC| DOW [GRIND | COND | FROTH | TL |'START | FINLSE
STAGE drops| drops P80“
PROBRY | 2000 j0C - T
GRIND ,
FERO] | ucediel) SoCkal) | — | L | 22 |
PhRO, —_ 1 )
ebscy S . 3
PbSc, | 2 1
Pbsc, 15 I 3
m oo, | - S
ZnRO| . .
ZnRo, - - -
ZnScl S —
znsc, _____ - -
ZnSc3 |

Al | _—




5

¢

e 0.0

URPOSE:  Condibiom By Size C(Pb clvrcwt on\{l\

rocEDuRE:  1Modi {ied SJ;LKWOLL\V«L( Rot‘%mw Test (ne 2-u :w%v;ncﬁ -
EED: . ) D

RIND: V5 vt GV
~moin Pv w\o\v(g

. REACENTS ADDED (/%) — . TDE_(MIN) SCAV PH
NaZGDB Na2503 NaCN | Z2=11 | CusO 4 Ca0O | MIEC| DOW GRIND | COND | FROTH L START | FINIS:

STAGE ' drops| drops : PgoH S

PRIMARY | o000 ico | - —_— L5

GRIND : P

PERO) | Gt oadital) Lokl | — | L/ . 19|

EbRo, _— 1 2 |

PbScl L5 ) 9

PbSc2 L ! I/ S—

pPbsc, L S - B Y

Zn ANDe | S [

ZnRo; _— —_ _—

ZnFo, . - -

2’.nSc3




£ST . (

veosz:  Condibten By Size (P c_;’v;cu;im\,\\a\ CParallel Test)
rocenure: Modilied Stavdard R o-u\_j\/\ef Te sl+ C V\é Z-H ‘j‘%" ‘“‘h,%_
EED: 2D |

ZRIND: \SW\\V\ Pr:mc\r(gl

T — REAGENTS ADDED (/%) | TIME (MIN) sV | P
- Na,Q, [ Na,SO; [ NaC z-I1 | CuSQ, [ Cal [MIEC| DOW SRIND | COND | FROTH | TL |START | FINISH
STAGE . drops| drops : | Pgo¥
m ‘,;ﬁ oo livn ‘ 5 )
IRTND - -
PoRO, 00 (et ) Soldk) | | L Vs |4 £4 | 100
?bSc:L l":?__ I 9
?bSc2 ] Q
*bScy A5 | 1 2
n oo, | I N
InRoy R e —
Inko, o - .
inscy o . -
inSc, - . -
Insc, - L




EST NO.: [

Cl By Size (Ph fii"‘ﬁ"L“{D""lg\

URBOSE: | Condihan B Kl

"ROCEDURE : (\'\oc.ki g;leé\ g{-av\c\av‘ck Rpuﬂ\xe{ T‘?S;\' Cino v‘em%e.w;\'s 1 4%7‘\“’\(13

EED: &2 DD

GRIND: l(c \/ﬁ V‘h:n Pi*(vnav;g

REAGENTS ALDED (9/%) 1 TR (MIN) SCAV PH .
Na, 0, | Na S0 NacN | 2-11 [QuS0, | Ga0 [FIEC| DOW [ROD | WD | FROTH | TL [START [FINISE
STRGE 3 273 drops{ drops - PBO”
PROPRY )
GRIND -
‘ 64 |l

PO | lolihl) Soel | — || | |
FoRo, s —_— A -
FoSey 18 4 —1
Pl:>5c2 L S N
PhSc, 18 e .
Zn G- | I
20RO, —
ZnRo, . . -
ZnSc . . .
znSc, , _— S
Znsc, .




EST NO.: &

URPCSE:  Ce vl biem 'Qu%\%:ze (P Cirwﬁ[w\_p ( Pevectle | 4ect)
rocEDurE: Modilied Standavd Reugher Tesk (ne reageuts in %Wn
FEED: oL 15( 0

GRIND: “ol/ﬂ P PV‘;M{.\.VA‘

REAGENTS ACDED (g/t) o TIME (MIN) SCAV' | PH _
Naz(I)3 NaZSO'3 NaCy | 2=11 { CusO 4 Ca0 |MIEC| DOW [RIND [ COND | FROTH | TL | START | FINISE
STAGE drops c_]rops PSO“
PROBRY | i
GEIND
FEROY 1 834 00kkl) Soll) | — |1 5 t b2 | D6
‘?bR02 . %
?bSc:L 14 | 3
?bSc2 ] e
Zn ANDa | o TR .
ZnROl P e
ZnRo, o . R
ZnSc:L - —_— —
ZnSc2 — — .
ZnSc3 — -




e e ————— el e e

P

EE‘STI\D.:;CT

oURPCSE:  Cond Bon 1oy Size (P civen ™ only) ($50% 2-10)

4 only
PROCEDURE: o chS-;eaL S;\'thl;tl\fbk Rk)u&t\l\'\&'v‘ Test Chneiren Ln\evc{s ™ g\/f.ﬂf\(ﬁi)
FEED: A ”¢D

GRIND: {5 mA PHM&V-:SS

REAGENTS ADLED (/%) " , TIME (MIN) | SCAV PH_____
Na,3D; [ Na,SO, [ NaCN [2-11 [CuSO, |Ca0 [MIEC| DOW [RIND | OOWD | FROTH | TL |[START | FINISE
STAGE drops| drops . - |P

€. 9 joLC

dl

PBRO) | G200k l)

F|F

]
]
11|
il

|

[




TEST NO.: |0

rueosE:  Conddinn g Size (P civenibanly) CHooth 2-0) Pl et
rocDtRE: Modk t Giel Shunlork Rovgle Test Cmoven gonts ingrind)

FEED: 1B V)

GRIND: '15 Yain Pv-?vmmw\
<.

REAGENTS ADDED (J/€) 1 TOE MIN) SV PH
) NazCIJ3 Na2803 NaCN | 2=11 | CuSQ 4 Ca0 { MTBEC| DOW FPIND COND | FROTH | TL | STARY | FINISE
STAGE dropsj drops . PSO“
PRIMARY —_ IEY
GRIND _
PBRO; | 534 qiketel) 7501 2 b | G V1o
2bRo,) . A1 —
"pScy —_ 1 2
?bSC2 _ 1 9
?b8c3 — . I
n ANDa | —m
Zch:l P s
ZnFo, . - —_—
ZnScl —_— —_ —_—
ZnSc2 —_ — .
ZnSc3 | I




P

FURPCSE: Es j‘“‘\leiS\'xihz, Sjravulmwck -Rmalﬂw Pv“aceitwe
proceuRE: [iedifit Sk Rowghor Tect Uy 2-11 condihisaing 1 PBReS)
FEED: A 0Dc.)

GRIND: \6 ot ‘)w;,n“v.g

REAGENTS ADDED (g/t)" TIME (MIN) » SCAV PH

Na,Qo SO NaCN | Z=11 | CusSO Ca0 | MIBRC | DOW FRM CCND | FROTH pus START |FINISE

STAGE %273 Naz 3 4 drops| drops . P80”

PRIMARY | Ao, | (oo | oo _A _15

GRIND . -

PBRo, oo (ehed) 5@(-{4«4) S N { . 10,0

°bRo, _— i —

?bSey 25 1 3

?bSC2 ] 7

?bsc, 15 | R

Zn OND. | Credel) [ ads A
— T b | - | B
‘ {L-!(:(-“C' ‘ ﬁh) — -I—E-LL‘—-A

e &

2nFo; _— —_— P

ko, — —_

nSey 30 1| 4

ZnSc2 N

Z‘nsc3 ._i.Q__ l—— _2__,




BCOSER ST

PURPQSE: Eﬁ'\’f’-\o \ \ 5\‘\. tf\:jS S"(‘LV\()\G.V*(}\ R'Ou\_f}\t\@v“ p‘v‘océc‘w\w%

PRCCEDURE: MC»»?“-@ ‘f“\ g«i’»’-‘ivi RQ%{ Ve 'T'E’ 3‘:\" . C ne r@ﬁg&e v\‘%s in L\\/‘l nCLB Cinez-1 lc'c.\cli—\'( Tt
<

FEm: o Bep

GRIND: 15 iy 'Fil“;\/\-\f.w":x

J

ng in p!oWa‘S}

REAGENTS ADDED (G/%) — TIME (MIN) _ [SCAv PH
Na,0, [Na,SO, [NaQN | 2-I1 [CuSO, [Cal [MIBC| DOW GRIND | COND | FROTH | TL |START |FINISE
STAGE : , drops| drops . P80“
PRIMARY — 13
GRIND
PbRo . L ] £. 4 10,0
1 | 2550 (hetad) Seldil) — L . ¥
PbRo, 1 2
PbScl | S
P!::Sc2 ’ )
PbSc3 [ 3,
— JRY R e = (s —
ekt 2 Jid‘j-i
G4 g

FLFLLLE [T

1 S
ZnRo 4
ZnScl !
2.'nSc2

o




ROUCHER TEST

&

TEST NO.: |

DURPCSE: Fe: v‘\g Sjm\,u’\u sk \ij\av et

srocmcsm: a5k Shondeod Borghr sk Cne g s230m grnd)
FEED: 4 he p |

GRIND: 15 {niin PV‘;"’V‘&V‘ %

REAGENTS ADDED (9/E)" - A TDME (MIN) SV PH

NazCZO3 NaZSO3 NaCN | 2=11 [ CuSO 4 Ca0 |MIBC| DOW GRIND | COND |FROTH | TL | START | FINISE

STAGE drops{ drops . P80“

PRIMARY | Rerp iIng I

‘ bRol cqt\gzgl!:‘cll) 55\“ EFJ) ! { g.g [C.0

FhRo, —_— . A

FbSey 15 2 4

PbSc3 15 __Z_ S Y-

Zn COND. | o —= 9.9 | 13
— AR eyl o

ZnRo; e — o

Znro, i M _2 A

ZnScl 23 : _ 2

ZnSc2 _— _ 9

2nScy Ao ] .




i

w1100 4
romos: Condibion By Size Cofss splib of cutey Addihen )
procEDuRE: Moed: & ed Sir,xv\ckwa{ A}Q‘av‘awv- Tect (2 ,‘Lg.{; | e )
FEED: o BC. D

GRmD: LS v-\:,,\ )o#‘;mc;.r%

REAGENTS ADDED (g/%)- . TIME (MIN) SCAV PH
Na, 0, | Na,SO, [NaQW | 2-11 [CusO, [Ca0 [MIBC| DOW [RIND |COND |FROTH | TL |START | FINISE
STAGE , < drops| drops . 980“
PRIMARY | 2oy LOo —_— 15
ZRIND ~ ]
PbRo., . - \ .
1| L)Fofeh) Seldl) | —|— | 88 | 1o
?bRo,z____ . N e ) [ a
?bScl 14 L | A
) _ . A
?bSc, i 1 A
Zn CaND.
_[ Qoo Aube, E £q (RN
LD | Gebal) |foke —Lee
(AT
ml e e
[}
Z*nRoz —n __J_ i
anScq 20 L1 —d
ZDS_C3 Qﬂ | ) -:5,_




~ N
TEST MO.: |§
PURPOSE: CDIx(f\L'](';QV\ ﬁ% S ; PAN (_ pdw‘tgu‘& \ +CS+ >
PROCEDURE: [Medl’ {1 ed. Sde wdavd, LQo.\,L%\w_w Tect (2w circuwt)
FEED: &V \)
GRIND: 1§ 1w 1 \gwlmwl
REAGENTS ADDED (g/%t) _ ~ 1 TR (N SCAV PH
Na, (0, [NaSO, [NalN [ 2-11 [CusO, [Ca0 [MIEC| DOoW me COND | FROTH | TL |[START |FINISE
S‘:AGE: : - drops| drops . P80“
PRIVARY | gvp 7y — I
GRIND : .
PEROY | fyg ) £ Gl 1 1 Bt | 100
PbRo, - [ —_—
Pbscy 4 3 A
PbScy |15 A .
a N — sco | dan o B o3
Lo J(+ctel) Hacde 2
[T ‘ ,
ZnRo, g
ZnRo, 2
anScy o S -
znSc, - D
ZnSc3 2D R




it

IEST M.: [

PURPASE: C"C""U\vi ‘jf'im,\ Yb% S ze Cz2n Civeanl '\’\ CSO/SC SP ]'-L o'i. (e S!\J~{; /4LU| J“'e%B

DROCEDURE: [\ocki Q ed Shendicd Vo hew Teok

X
FEED: 4 Wc v
GRIND: \6 VHIV\ PV‘thqVﬂQ\
REAGENTS ADDED (9/%) ~ . TIME (MIN) SCAV PH _
Na.ZCIZ)3 Na250'3 NaQy | 2=-11 | CusO 4 CaO [MIRC| DOW GRIND | COND | FROTH | TL START | FINISE
STAGE : drops| drops . PBO”
PRDMARY | Acce doe ' — —a .
GRIND : |
- : Q4 | _lv.e
PbROl N3 ﬂg bd) E'.‘“ :.! ‘) ‘
?bROZ | R — __1_
ebSey A8 -\ S S
bScy 1 5 3
Zn CDND. — | ——— “\ iJ
: Joee |TieE —z— B L
— o chal)  HziaDd R, S
‘ Tfatal) G
ZnRo; —_— — S
ZnRo, | 2
ZnScy [0 —l .
ZnSc, ! 2
Znsc, 16 1 D




ROUGE IF ?- m-l.

TEST MO.: |7

PURPOSE: (’omv\;% Sin &{&S:ze (24 circwit) Cﬁw‘l\@l'TegﬁL.)
PROCEDURE:  ledi (e SLQ;CLWA Qa.ﬂ»\e,- Test

FEED: J D))

GRID: 15 mivi rimay

4

| RERCENTS ADDED (G/%) 4 TE (M) [ SOV BE
Na2®3 Na250'3 NaCN | 2=11 [ CaSO 4 C=0 |MIBC| DOW GRIND |{COND | FROTH | TL 1 START | FINISE
STAGE drops| drops Psou
PRIMARY Aroe 1Y) PR L5
ERIND :
FERO; | 3940l Selled) S I | K BT
PBRo, — i —_
?bScl s | 3
2bsc, \_(5 — A
R e Lo hews [ z . T
20 - h ! .- B
Troios ekl
ZnRo; o P —
ZnSCl 3 Q j 'il
z:zsc2 bl
Znsc, 4o | R




mUG— E‘ - t‘-m‘ -y -

TEST NO.: |8
PURPCSE: C&v»ck; ‘Licm Q‘% S\ & Cih ,:,'"\V‘c‘c.u‘\’x Céé/gSQ S )O'I+ o"CCu\ng MC\J’LQA\B
PRCCEDURE : W\c.c\i Cael Steenda-d Ruwa\/\pv- TGRT

FEED: 413 ()

GRIND: ‘5 miwn Py-l\,wew-»\

REAGENTS _ADDED (g/t): ' _ . TIME (MIN) SCAY PH
N32CO3 1\132503 NaCN | z=11 | QuSO 4 Ca0 |MTBC | DOW {GERIND | COND | FROTH TL START |FINISE
STAGE ' ' drops| drops . PggH
PRIMARY | 2o, 140 , ' T - .
GROD v -
e R AT AR bt I l Ro | i
?bROz : ) _L_. 2
2bsey L5 i i
?bSCz . _J_ 9
?bsc, 15 i 3
. . “"up Iq(ﬁﬁh i ‘?J H, 0
L" S_\‘ - dodod - "9
doded | dade ]
ZnRo; L 11
ZnRo, D 3
ZIJSC2 ‘ l g
anScy Ao 1] X




T e

TEST NO.: |
PORROSE:  Concli Hiow Y.B.j Size (2nCircad 1) G)M“'[Ql test)
PmCEDURE: ﬂ'\ovlu ’(;:EGL S‘(‘av\ci.ct v“LL R“"\Y(’S}\é‘!- TEL'\'

FEED: I 0

GRIND: 15 s iin PV‘QW«AY“%

REAGENTS ADDED (9/T)- ) — ] TDE (MIN) SQAV | PH
Na, 00, [Na,S0, [NaQW [2-11[CQuS0, [Ca0 [MIEC[ DOW LRIND | COND |FROTH | TL |SIART | FINISE
STAGE : drops| drops . P80“
PRIMARY | daoe Lo . S
GRIND ~ L
PORO; | Yo Adibal) Loty  j— |— i g5 | o
PhRO,, ' -
ebScy s 1 4
PbSCZ - 1 3 :
Pbsc, 15 3
Zn C™D. | SR 5 T 1]
— N 3 &
—— (o |Qeal) [0l .
ETAY
Znro, —_— L —_—
ko, S ._.O?__ _l_
ZnScy Qo —1 4
ZnSc2 — S A
2nScy g \ _3




TEST NO.: 20

CLEANER TEST

PORPOSE: Ccown \,Oa.v‘*;_de jf.uw*(ﬂﬁ Ses CPh C‘W‘CU\'&\—O“\A) V

PROCEDURE: S"&’f—kthcL-r <L C \EC‘_\;-\.QP TE'&'{' (_ ’Qe'\oe<~*b{‘ _t—@‘ S{' 3 V‘Emiﬂevﬁ“kﬁ) .){(\S
FEED: 4y \D '

GRIND: ‘5\,,\,,‘..\‘ )DV"IV“-C‘VQ lo W\:\,\‘.Ck?_ TC&:&T(V\LL

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

STAGE NaZSO3 NaCN Z=11 | CusO 4 Na2CO3 Ca0 | |Grind | Cond | Froth |{Start| Finis
PROARY GRIND lOo A0cs i3
LEAD Ro/SC & olrokd] 47 fefleld D B |_Lo.o
K ‘ E' . ._I 3 )
LEAD REGRIND 5o Loo o o
LEAD lst CL. 2 O S50 i g 19 | 2o
LEAD 3rd CL. LG 234 D) ) 91 | dac
ZINC COND.
ZINC Ro/Sc ‘
ZN lst CL. '
ZN 2nd CL.
ZN 3rd CL.




CLEANER TEST

TEST NO.: &\

PURPOSE: Cond, |ion Py $ize (Pv (_‘_‘rcu:xL Or\\%\
PROCEDURE: S becmdbarck “Cloanen Test

FEED: JdWCY()

GRIND: lb VV\;V\ Py-;\n\cu/‘g ) YO0 v v b..'\’& W@ﬂ,v_»“ V\Cl

REAGENTS - added (g/t) Time (minutes) PH
STAGE Na2803 NalN | Z-11 | CusO 4 NaZCO3 Ca0 ||Grind | Cond. | Froth ,St;rt ‘Finis
PRIMARY GPIND ' e Y 19

LEAD Ro/SC , .| soteRDE 23kl 5 S || 2% | 1o.c

IEAD REGRIND Ses oo !
iEAD 1st CL. 0 280
LEAD 2nd CL.
LEAD 3rd CL.

L9
AN
\\")
xel
™
C

(G
Rec

adalii

AN I
U Iy
EQE
™~
>
>

ZINC COND.

ZINC Ro/Sc

ZN lst CL.
ZN 2nd CL.
ZN 3rd CL.

]
|




TEST NO.: 24

DURPOSE: C onidli dion

Yb" S : z e [+.50L/b ‘Z’{\ McLbl:+lon\) CB&/&QSP“'{‘ chwSOH /chc{;‘;‘iﬁns

<

GHE] .

PROCEDURE: ;\’106\2-@\ PO& S‘xﬂnCA}lv .:k Rcmtkﬁw 'TQS"(' ¢ &m Ci V‘Ctxé‘l'\

FEED: 4 03¢

GROM: 150w ‘).{.; Mwa

v

REAGENTS ADDED (3/%) . TIME (MIN) SCAV PH
Na,00, [Na S0, [NadN [ 2-11 [ Cuso, Ca0 [ MIEC| DOW [RIND | COND | FROTH | TL |START | FINISE
STARGE 3 drops| drops . PSO“
PROBRY | 3obe 100 —_ 15
PbRo 14 chlabel { £ | le.co
l —’ﬁhﬁ—“") - —_——
PERo, —_— A ——
pbsc; 15 .____i
PbSc2 - _l_ 7
Pbsc, (5 ) 3
e Lices [Ban | - T B T W
— /,L?_»Q\ Qetal) | "
ZnRo; —_— —_— !
Znro., —_— 2 s
1 .Y 11 ]
ZI":SCZ —_—— _a?___
ZnSc, A% | A




e ———— e ——

- N ; . I - - -

& s ) \"2
TEST NO.: 47
PURPOSE: Cc\.mc\lliw \(33 Gize (Lo/se 5"9'\:# CoS Oy ) (+8s hinersse 27 )
PRCCEDURE: MCcU-Q;eA Q;%-cu\cj_uwcL Rmu%'\mﬁ.ﬁ 4T€’<_;'l.‘ C2n ¢ ’w-u,i‘{'\ CPeca (e | {“;S{'\)
FEED: D¢
m: \b an\r\. Pr&\ VW&L\I‘%

REAGENTS ADDED (g/%): TIME (MIN) SCAV PH

Na2m3 Na250'3 NaCN | Z2=11 | CusO 4 Ca0 |MIBC| DOW ERIND [ COND |FROTH | TL START | FINISE
STAGE : dropsi drops P80“
PRIMARY | heos (o — L
RDD L )
2 AT o Gk \ A | Lo
?l:\Ro2 . ! J
?bScl 14 I A
?bsc, | 2
?bSc3 ] 5 I

- L leng, _Bo i

a0 L (Cekall e —_ ,
TEowy | (folal | wb oo

Z.nRol ! RN
Znko, _ . A
insc, : | g
inSc, I B




TEST NO.: 44

ROUGHER TEST

PURBCOSE: CG»‘\C'\_—i\'iD\A 1/5{_] S ze CHQV)OIL‘:&’ a‘g ‘\'e&'HHB C‘&h C—“'rc‘-‘L.‘_{'B

PRCCEDURE: /nc;kigiei S':\xlbxﬁ‘\-'if‘ék Ru~3\f\ﬂe~~T€§+

<

FEED:z bheid

12
~

G ISML 7N Pv‘;\fwml"l

REAGENTS ADDED (G/E) . TIME (MIN) SCAV PH .
Na, 0, Na S0, [NaN 2-11[CusO, |CaO [MIEC oW D | COND | FROTH | TL | START | FINISE
STAGE drops| drops . P80“
PRIMARY | %ccc | soe —_— La .
SRIND :
PERO; | o3 Geldial) bl I [ £c | 1o
?bRoz . \ : A
?bScl LS { —_—
Pbsc, - - 1
?bSc, i5 !‘ —
—
a : . jeco A E [ e [T
) () N oy 3
N e o) fatady
2nRo; ! g —
ZnFo, _ A —_
Znscy 20 | 4
ZnSc2 . _L_, .__l._‘
ZI]SC3 PLS\“ ) ‘ 1)
.l J—




ROUGHER TEST

Py

-

. b
R

TEST NO.: Q 5
PUREGSE: (ench Lo \l’é 3.z C QQ}"’“«“'{- ot fest 'S‘) € Paveclle] Tes‘f}
Pm: ‘\'100\1 :—L e:)\ g thhci&-.rdk RD\«% L\re v T’;’ S+

FEED: dWAc )

SRID: (5wm PU‘I \marg

GENTS ADDED (9/%)- 4 TIME (MIN) SCAV - PH ‘

NaZCO3 Nazg‘gjm]gié?]: DEE-)IJ(.g/Q)JSO 4 cao d;l"l;BC DOW |3RTND COND FROTH PTL START |FINISE

STAGE bs| drops go¥

PRDVARY e [ —_ A

SRIND

PERO; |, o (idhl) B (il | l Bie | loe

25RO, . 4 S

?bsey 15 - —5

3bsc, L i 2

?bSc3 _Li__ N __L

n QD. | teve [T cfs}bﬁf jux ool
— Lo oy o fkdl :::gg : e
- st Gotad) af ¢

inRoq S S | —

InRo, - . 4

nScy Lo —_— —_

) _ L A

ZnSc3 AN I J—




o

TEST i\D.: z;'/

purecsg: CownQiTrorvy B Y SIZE - STANOBARD RoUGHER TEST(Pb 4 ZN)

BROCEDURE: /0 01F 180 STANOARD ROUGHER TEST [ o Z-11 /- 6RIVOJ
rep: 2 EF ORE

GRIND: {4 muV. pﬂlM/}A\/

REAGENTS ADDED (/%) , “TIME (MIN) SCAV P _
A0 | NaSO. | NacN | z-11 | CuSO, |Ca0 |MIEC | DOW [RIND | COND |FROTH | TL | START |FINISE
smaE | 23| 203 4 drops| drops Pogh |
PRIMARY |J3000 1 /o0 | P2
GRIND —_—
Ptro, | 4300 <O | |g.€ | 0.0
*bFo,, | z
?bScl /18 | 2
2bsc, ] 2z
?bsc, /18 | 3
n D _ T |
= oo 2 = | =FH
|
ZnRo| . -
2nRo, N 3 2
Znscy g : ' i
ZnSc2 — .____..I —
inSc, 2 —_— 3




ROUGHER TEST

TEST NO.: #Z

PURPCSE:  (pw 01Tion/ 8y §12E8 = § miv. counmommépb c\ReuiT one )

. _ o ,
PROCEURE: Mo 0 F1ED S TANAARD ROUGHER TesT (vo 2 //A v 6N )

rEED: R EF ORE

xoD: |4 MW RRIMAR

_ REAGENTS ADDED (9/%) ] . TIME (MIN SV
Na, 00, [ Na SO, [NaCN [2-I1 [CusSO, [Ca0 [MIEC| DOW GRIND | COND | FROIH | TL

drops| drops '. PBO“

PH

START | FINISE

PROARY | 3000 [00 ‘ —_ L 2

PERO; | 3R00pvac) _SDQMM) _

=[]

HH

2.2 | /0.

w N H N




c N N
EsT Mo.: #3

DURECSE: (L0170 8 SIZE - FARAuLEL o F Tesr ™2
DROCEDURE: AMoiF1ed BT4n0sk0 RouerER TE5T (W0 2018 GRWND )
FEED: QL EF ORE

ROD: J4 i/ PRimARN/

REAGENTS ADDED (g/%): | TIME_(MIN) SV | PH |
NajC0, | Na,50; | Nacl | 2-11 [ CusO, [Ca0 [MIC| DOW ERIND | COND START |FINISE
STAGE drops| drops| - P

PRIMARY | 2000 oY) T

§

ol

N
on
U\l
(o}

FFER
SHANS

w

|1
]

111
L
i




OSER T )
N HER TEST -

=0 74

PURPCSE: CawITIoN B SIZE - 28 miw. coniTIonING (P§ rlﬂcutrow/ovd
DROCEDURE: /MO0 I1F1EL STAVIARD RIUGHER TEST /o 2/ 107 G/.sz]

FEED: 25/~ ORE

CRIMD: /4 muv - PRITMARY

REAGENTS ADDED (/€1 . TIME_(MIN) SV PH .
Na, 0, Na,SO, NaCN | 2-11 CusO, [Ca0 | MIEC OW CRIND | COND | FROTH | TL | START |FINISE

PFRIMARY | 539G QO 700 . ]

PORO 220 797AL S0 T07AL
>hRo —

3bsc
2bSc
2bsc

N

NRS

r= - —_—

b

w

Zn COND.

]
|

i

1k

i




TEST ND.: #5.
‘ ' ' = e
CURBGSE:  CoWOITIoN BY $IZE - PARALLEL OF TE8T 4
PROCEDURE: MO 17 1ERN STAMIARD Ro4l HE R TES T(No 2t I aawaj

FEED: )EF ORE

@EmD: /A miv- PRIVIARY &

REAGENTS ADDED (/%) ‘ TIME (MIN) SCAV P
Na2CO Na SO'3 NaCN | z-11 | CusO, | Ca0 |MIBC| DOW COND | FROTH | TL |START |FINISE
STAGE drops| drops L goH

PRIMARY | 3000 7

7.5 | w00

2.8

PbRol £230
2

@‘M'Nl\\\ ~1

I
i

anl

1]




I'Eé‘l‘ ;kNO. : #6

PURPCSE: (oW ITIONV BY S§12E =~ & mwv. conoiTwnwinG (Zw CiReaT o'vw)

PROCEDURE: Mo®QIFIED BTANDOAAD ROUGHER TEST (AU 2-1/1W Gawd)
FEED: 2/ F ORE

=oD: 14 v PRImMARY/

REAGENTS ALDED (g/t) [ TIME (MIN) scav PH

Na, 0, | Na,SO, [NaCN [ 2-I1 [ CuSO, [Ca0 [MIEC| DOW [RIND [COMD |FROTH | TL [START |FINISH
STAGE drops| drops . P80“
SRIMARY |_3000 100 | 4
RIND -
PbRo; | 5630 <o l \ 8.81(19.0
oo, —_ . X
?bSCl 15~ L 2
’bSc, /8 ! —_—
n COND. [ ST

{200 "370C Toraw

— o |12 T E=
nRo; . — I
‘nRo, o __!__ 2
nScy 20 2
‘nsc, S 1 ___%_
‘nSc4 | L0 —_ 3




s

'J:Eﬁs'rﬂm.: * 7

PURPCSE: Con0iTion/ B SI2E - Parnwer ofF TEST 26

PROCEDURE: MOOIFIED STAVOARD ROUGHER TEET (wo 2+1] v 6Riwa )

FEED: 2™ ORE

GRIND: |4 . RAIMARY/
REAGENTS ADDED (9/t) . _TIME (MIN) SV T
. Na“zﬁo3ua;s'c‘n'3uac1\zz-llmso4Ca0MIBcnowmm FROTH | TL |START |FINISE
STAGE drops| drops PSO“
PROBRY | 3000 100 19 '
GRIND <
PORO, | 4970 50 ! [ 8.6 | 4.0
PbRo, . 1 2
?bscl /é | 2
?bsc, | l 2
?bsc, /S [ 3
Zn Q0. |— ___ _ ,
(006 | 480¢ 4 | O
Gl S RN v/ «
ZnRo [
. 2
2 .. —_ 1
Znsc 2.0 2
1 —_— ——
ZnSc2 ‘ ___l
anScy . | 20 3




ROUGHER TEST —
- 4 t\

TEST NO.: #8

PURPOSE: (V01710 8Y SIZE - G.0miN. cowoiTionive (2 W CLACUITUNCY )
PROCEDURE: Mo 0! FIED STANOARD ROWGHER TEST (o 2-11 iy 6a1nD)
FEED: 2 EF ORE

GRIND: IA4 v, PRIMARY

REAGENTS ADDED (g/E)- , TIME (MIN) SCAV PH
Na,3, [Na,S0; [Na Z-11[CusO, [Cal [MIEC| DOW [RIND COND |FROTH | TL |START | FINISE
STAGE : dropsi drops . PSO”'
PRIMARY | 3000 100 4
GRIND - —_—
PbRo, 4940 SO | 2.5 | /0.0
?bRo, _ Z
#bse; i 1 -
?bSc2
2bsc, & 1 —
Zn conD. L I
(OO 1900 T TAL & 8. 2 .
___ 60 | .__._“ A 7 7.0
ZnRo; )
ZnRo [ 2
2 — —_—
ZnSc:L Q0 I -
' 2
ZnSc2 — e
2nSc L0 - 3




SOUCEER 7

N A

e

msrw.: 79
DURPOSE: [LoW0 (T 8Y SIZE - ParaweL o TEST =8

PROCEDURE: . moQ/EIED STANAARD Aouo MER TEST (Mo 2=t v éaivi )

FED: R EF ORE

GRIND: )4 miry- PRIMAR Y

REACENTS ADDED (G/%) TOME  (MIN) SCEV =]
Na,00, [ Ma,S0, | NacN [ 2-11 [CuSO, [ Ca0 | MIEC| DOW [RIND | COND | FROTH | TL | SIART | FINIGH
STAGE : drops| drops . P80“

PRIARKY | 3009 |_ 100 , a3

Phpo]_ I?Q.BO go

w N H N
N
l"\l l?\ll

/000 (338 @ | 9:£2 | g 33
, o 118

TFT[F
I




TEST NO.: #/0

- —

T I

ROUGEER T

PURPCSE: (owniTioN B ) 5/25—5’mm/. CGoNOITIONI IV & CZNcmcu.n]
- §6% more Z- |

PRCCEDURE:

- §Y/st5 Culoq Spuig

MoDIFIEY STD. Rowb 4 ER TEST < Wo 217 v Gav )

FEED

;= F oRE

GROD: M4 miw. PRimARY

REAGENTS ADDED (G/%) 3 TIME (MIN) SCAV PH
Na, 00, | Na,S0; | NaCN [ 2-11 [CuSO, | Ca0 [MIEC| DOW LRI FROTH | TL |START | FINISE
STAGE ) drops| drops Pgo“
PRIMARY | 3600 100 L 4
GRIND
PbRO; 0 | Q2 106
PRos | ‘ 2
PbScl ££ | .__Z__
l?bSc2 | A
BbSc, /5 — 2
T OO0, '
[(— 7900701 ._I__MW& e o< | 91
| go TG
ZnRo; —_ ‘ ——
ZnFRo, | - 2
Znsc, 3o ! Y2
Znsc, 30 | 3




ROUGHER TEST

TEST NO.: #//
PURPOSE: (pad rT/0W BY SI12E ~ PRRALLEL oF TEST F/0
PROCEDURE: MO /FIED STAWOIRLD ROUGHER TES T
FEED: 2EF oRE
GRIND: /4 m v PRIMARN]
REAGENTS ADDED (G/&) ] . TIME (MIN) SCAV | PH -
Na, 0, [Na,SO, [NaCN | 2-II [CuSO, [Ca0 [MIBC| DOW [RIND | COND | FROTH | TL | START | FINISE
STACE , drops! drops - PggH
PRIMARY | 3000 (0O 14
GRIND -
FhRo; 15816 £6 S [ 2.5 ‘| 10.6
2hRo.,, / 2
ebscy 74 ) 2
ebSc, —_ 1 2
ebsc, - - I
Zn QD. |_______ —
7000 (7700 ' 8.5
I— 90 - E YA
. {
ZnRoy . — -
ZIIRDZ pl 2
ZnScy 30 | 2
ZnSc, — . __2._
ZnSc, 30 , 3




TEST NO.

DURPOSE: (o1 Tr0W BY §12E -

%/

SOeER

COTARLISING

ol

PROCEDURE: Mo0iFIED STANGARR Rew e HER TEST /o 2-t1 1w éaw;oj

FEFD: 24 ofE

GROD: [ puvt ORIMARN |

STAVOARR ROUWGHER TEST (Pbe Zw

REAGENTS ADDED (3/%)

3 , TOE_(MIN) SCAV PH
N, 00, | Na50, | NN | 2-11 |CusO, | Ca0 |MIEC | DOW GRIND | COND | FROTH | TL |START | FINISH
STAGE i drops| drops . P80“
PROBRY (300 | 300 _ ‘ 12
“RIND | . -
PhRo, 4700 SO . b g | /0-0
"bRo, —_ 1 1
PDSS; s i 2
?bSc2 | 1
2bsc, £ | }
n oD,
—_— 1000 | T2 5 K 2 Ol - o
ZnRo., —_— _2 =z
Insc, 20 3 _2
Znsc, 2 2
nSc, 20 - 3




S

e nn 3 e

ek

PurecsE: (on01TIoN @Y S12E - § munv. ContiTiomi v e (P QiacwiT oneM )

PROCEDURE: noO1 F1EQ STANAARD ROUGEHER TEST (NO 2~11 1N eﬂ.w:ﬁ)

FEED: AW ORE

&oD: |2 miwv. pPaimany

REAGENTS ADDED (9/t)° — , TIME (MIN) SCAV PH .
Na 0, | Na,SO, | NaQN | 2-I1 TCuSo, | Cao DOW [GRIND | COND |FROTH | TL |[START |FINISE
STAGE 23 3 drops| drops PSO“
PROARY |_30600 | 340 1Z
GRIND :
FBRo, 324010AL 8 Dy S l 72 | /0.9
PBRo, - L 2
Pbsey 5 - ___7;:_.
?bSc2 | — —l—— =~
Dbsc} ‘ _ﬂ— _l_— __—l__
2 COND. | —_— —_—
2nRo, A _
ZnRo.,, S . —_—
Znscq I I
ZnSc2 —_ _______ ——
ZnSc3 L




rm\ RDEJG m" ’E'“ ST

" T,

(EST NO.: #,3 .
= — ‘f:lrz
URPOSE: COMAITIONW By Si12E - PARALLEL To vEST
SROCEDURE: Mol SIEW STAWDARD RowGreERr TEST (no 2'1Hrv-cammo)
;A H ORE

ROD: | minv PRImA R\

— REAGENTS ADDED (g/%)° . TOE (MIN) SOV PH
Na 00, |Ta,S0, |Nacl [2-I1 | CusO, | Cao0 | MIBC | DOW COND | FROTH | TL |START | FINISE
STAGE ' drops| drops : P :

80"
SRIVMARY |_3000 300 | . , 7

|

-—

y 10:0

?bROl 2<70 50
2

Y

I\

|| -Es

5| |a] |

G

Il
il

ZnScl
erSc2
nsc

|1

1]




Ny _——

~ ROUGHER TEST

resT 0.1 7 4

surecse:  (CoOWDLITIoON BY SIZE - A€ minv: ConorTuwing C PR cm_u.urorvc.u./

oROCEDRE: WMo D FIED  STAVNARA ASWGNER TRST Crvo 211 W arani )

FEED: 9-14 o RE

GROD: (o~ MW GRVD

: T2 " PH
REAGENTS ADDED (9/%): - TIME (MIN) SCA
Na.D. | Na.S0. | NacN | 2=11 | Cuso, | Ca0 OW CRIND | COND | FROTH | TL | START | FINISE
e Bl I e 4 drops| drops : P

:

PRIMARY | 3000 300

70 100

N
2
O

PbRO) Zﬂ@.mw_

PbRoz
PbSc
Pbsc
Pbsc

AL —_—

k| 5
I |-
T

Zn COND.

]

Ii

il

iR

i
i




purrosE: CONDITION BN <IZE - Dsrptiel oF Test#4

PROCEDURE: MO DIFAED LQTANDARD ROWLHER TosT Cno Z-tl v G Rivka)

reED: AH ORE

GOD: A miv PRIMARY

. REAGENIS ADDED (9/%) TIME _(MIN) SCAV PH .
Na 00, | Na,S0; | Nacl | 2-11 [ CuSO, [ Cal [MIECT DOW [RIND | COND FROTH | TL |START |FINISE
STAGE drops| drops . | P
PRIMARY | Zmo® 200 VL,

PbPOl 2880 [ » | 7.7 10: &

P

N R Bl
FFER

-

111
]




L

purposE:  CONOITIoN RY SI1ZE - 8miw condimumiv 6 (2w C\RC.LuT)

PROCEDURE: MOQ(FIEDN STANKWARD ACUGHER TEST (wo 2~11w eRinB)

FEED: 2H ORE

GRIMD: [Amiv- aRIMARY

—

REAGENTS g . — TIME (MIN) SscAv PH
Na, 0, | Na,S0;, Nacf:D z-l.{g/gxso4 ca0 d;u:c# m COND | FROTH P'm. START | FINISE

STAGE ps| drops ' 80"

PROMARY | 3000 200 ___ 1z

GRIND -

PeRo; | 3460 oyl |2 [ g/ | 10:¢

) R - 2

7550 it L a2

PbSc, —_— - 2

?bsc, 14 . 3

Zn D, — —_— =7 o1
— go 7 fﬁ”““ —2 —

ZnRoy —— . 1

ZnFo, . 2 2

2nScy 201 | 2

ZnSc2 S i 2

nSc, i 20 N 3




"l" \,

TEST NO.: 16'(7

: UPVOUUEPE P

SURPOSE: - (oNPITioN RY SI2E -~ QARALLEL oF TEST 7

SROCEDURE: MOB I FIE D STAWRARD RUULHER PRocRpURE (No 2=/l v 6Riwa)

FEED: 2R ORE

GRIND: }Q\MIW- GQW\/O

REAGENTS ADDED (g/%)

TIME (MIN) SV

Na2m3 Na2803 NaCN | Z2=11 C.‘.u.‘:‘ao4

Ca0 | MIEC
dropsi drops

DOW GRIND

go*

PH
START | FINISE

PRIMARY gwo 20D

PbRol 2850 '

ebSc
PbSc2 )
PbSc

L= ,
rH ||’°

aauan

£2 | /80

Zn axD.

}*

{43

5L RLLE (IR R

(.

N

Y

)]




CLEANER TEST

TEST NO.: /2 ‘ |
- Srmun. Pb cono sTronvipné £ 30/ 20 2-tl 501’
PURPOSE: Comp iTiow @Y SI12€ 3 e 20/ COU”l7f0NIN6(fa/{O cusog s.nur)
T .

' — F() = 2l
PROCEDURE: £oCHE(D CVCLE TEST (& <vCLEs) % moac Z-H
FEED: 2 EF~ ORE ' '

GRIND: |4 ma iy PRIMARY , S M/ REGRIVID

REAGENTS - added (g/t) Time (minutes) PH
STAGE Na80, | NacN | 2z-11 | CusO, | Na,00, |CaO ||Grind | Cond | Froth | |Start| Fini
PRIMARY GRIND R ETY: _3c00o 14
LEAD Ro/SC 50 Orstal__ s K- . /-0
LEAD REGRIND SO /009 §
LEAD lst CL. G 740 2 5 99 | /o4
IEAD 2nd CL. 2 | 2090 2 1 1192/ 16
LFAD 3rd CL. | ¥ia 2 3 Y6 | dol
ZINC COND. I
[000Tat Ay, T)TAL A 1.5 Ee. E
96 | % 2 1
ZINC Ro/Sc ' . 4
39 2
20 | —
ZINC REGRIND BLY. o 5
N 1st CL. 70 K3 2 7 || 4k8 |18
7N 2nd CL. | 30 Nol 2 G || k8 | 418
7 3rd CL. 1.20 1600 2 |3 |48 |ec
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. : S T Cyprus Anvil Minjng Corporatioﬁ '

"MVET)&—LLURéICA'L""‘TEéT "REPORT -

Grade Recovery Curv

PR Aoy i".\"L&u‘ MLz y‘»'f,.u-;«ir."m

#l ; p\C D DRE o =S Date

R Test No 4h

T Objectwe YT Su\e@n m"-\'{r\oA de.\:c.\c?mmd,‘ Key: B‘\ il
Reagents: | - = . : ML%—Q—:&.—:— _(\>
O G e AR
T N

- s
\
“ ks
0 -

Grade %
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e - P
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Recovery % =
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METALLURGICAL TEST REPORT.
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Racovery %



v ”

7o

Obijective: " e
’ S cinude. odiNen
TR P

Reagents:

T

METALLU

A

Sl

|

A,

—Gr%dé-ﬁecovery Curvae
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i Cyprus Anvil Mining Coiporatioh'-—7
. = METALLURGICAL TEST REPORT . .. g

Recovary %
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et

o._;\* Vel m.w\ o] \\'v\ow\r 6{

: Reagents. 4\’“\(\ C;fY\d—\Jnc-Y\ﬂ\ iCsJ;{,é Q{ﬂ?&j

nd

! R B L
RN
i
] e
| L
! )

o

L
b
|1

mEEE

P11
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! |

N
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e
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A | t, s
i % | | | Lo | |
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METALLURGICAL TEST REPORT
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7

o Ao condibarNosioted befbect Pl fuk By Sise == = —
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i 1
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Grade %
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.METALLURGICAL TEST REPORT
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7 ;_»:__:; Cyprus Anvnl Mmmg Corporatlon S

M ETALLURGICAL TEST REPORT

T
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