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INTRODUCTION

Following report No. 4 of February 26, 1975, testwork was

carried out on the sample of high grade ore. Its description was

presented in reports No. 3 and No. 4.

The goal of the testwork was to determine the parameters

necessary to optimize the treatment process to produce lead and

Zinc concentrates of saleable grade.

The following parameters were investigated!

fineness of grind

pH level

pyrite and sphalerite depressants for the lead flotation

stage

various collectors for galena and.sphalerite

lead flotation in a soda ash circuit.‘

‘ ’

the effect of regrinding rougher concentrates

lead—zinc separation techniques (i.e. de—zincing,

desorption of reagents)

cyclic testing of various circuits



_Sequential flotation of lead and zinc has been the most

successful separation procedure found to date. The best cyclic

test yielded the average third and fourth cycle results which

are indicated below.

W

ASSAYS DISTRIBUTION

‘PRODUCT % WT Pb

2

Zn Cu .Pe Pb Zn Cu Fe

3rd Pb Cl Conc 7.4 l

at}
10. 0.97 6.6

79.0)figffi.§
48.3 2.0

3rd Zn Cl Conc 12.3 - 2.3 58.7 0.20 5.3 5.2 280.9 16.2 2.6

Zn Tail 30.3 1.0 1.2 0.07 29.0 (iii; 35.5 . 95.1.

Calculated Head 100.0 5.3 8.9 0.15 24.4 100.0, 100.0 100.0 100.0

Of the silver present in this ore, 70% reported in the lead

conCentrate (23 oz/ton), 15% in the zinc concentrate (2.5 oz/ton)

and the remaining 15% in the tailings.

The best reagent balance in the lead cirCuit included sodium
W

cyanide, sodium sulphide, sodium sulphite and lime. In the cleaning

stages a combination of sodium cyanide, lime, and zinc sulphate were

found superior.
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In the zinc circuit copper sulphate was used to activate

the sphalerite, and lime was used as the pH modifier. Potassium
»//

dichromate was not found to be effective for the depression of

lead.

Lime was chosen above soda ash for pH modification because
V/

of its effectiveness in pyrite depression.

The most effective collectors for this ore were found to be

xanthates. In the lead circuit R303 (potassium ethyl) appeared most//
‘effective and was stage added to a total of 0.18 lb/ton. Sodium

isoprOpyl xanthate was used in the zinc circuit, also a total of

0.18 lb/ton.

The pH in the lead roughing circuit was found optimum at v//
about 9.0. A pH of 11.0 was used in the cleaning stages. The zinc

circuit worked satisfactorily with a pH of 11.0 in all stages.

'Microscopic examinations showed that the necessary grind for

adequate liberation to produce reasonable concentrates was about 80%

passing 325 mesh. For virtually complete liberation of the minerals
,.____________,,

a grind of about 100% passing 325 mesh was necessary. VFor this

reason regrinding of rougher concentrates was employed.
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It should be noted that about l%-of the 5% lead in the org‘

is in oxide form. It may be because of this, that it was difficult
,_________./»’—

to selectively float the lead from the zinc.

Using the comparative method, the Bond work index of the

ore Was found to be 8.2 Kilowatt hours per short ton.
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RESULTS

(A) GRIHD'OPTIHIZATION

A series of six grind vs recovery tests employing grinds

from 42.5 to 78.5% passing 325 mesh was performed. The results

showed that as the grind got finer the amount of zinc reporting
to the lead concentrate decreased (from 30.7 to 20.0%). There

'was a corresponding increase in zinc reporting to the zinc concentrate.

A large difference in the weight floated was evident as the

grind was varied. Although the tailings assays varied very little

the weight floated decreased from 64.2% to 42.3% as the grind

became finer.

The finest grind thus seems the most_desirab1e. A table of

\

results follows.
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TABLEAU DES RESULTATS

A DIFFERENT ERDYAGE

5210' 2nd Pb c1. Conc. _Pb R0. Ccné.

Assays Assay;
V % Dist.

‘

Asaavs E 31::

8-325X Pb Zn 2Wt. Pb Zn Pb Zn %Wt. Pb ~ 2: P: 27

V-Sé 42.5
'

5.45 9.54 5.7 44.6 12.7 46.6 7.6 22.0 21.5 13.1 86.8 30.1

V-65 51.0. 5.18_ 9.55 —-

.'
-— ~ — 22.6 19.6 13.0 85.6 30.7

V-53 . 60.0 5.23 8.39 5.7 43.8 14.1 47.8 9.1. 19.0 24.7 12.6 85.2 25.6

V-48 68.0 5.19 9.94 4.16 51.0 10.7 40.9 .4.5 15.7 28.1 13.9 83.6 21.3

V-49 74.0 5.12 '9.93 6.45 46.2 13.7 58.2 8.9 16.0 28.2 13.3 86 6 21.8

V—50 78.5 5.35 9.89 6.83 45.2 12.5 57.7. 8.6 15.5 28.8 13.4 82.0 20.0

2nd Zn'Cl. Cone.
'

Zn Ro. Conc. Re‘at

Assavs Dist. Assays Dist. Assavs

EWt. »Pb Zn Pb Zn %Vt. Pb' Zn Pb Zn 2':. Pb in

3:2: 6.3 1.5
‘

51.9 1.7 34.3‘ 28.4 1.2 19.2 R.9 «4,1 3q,a n'3p 'n_pg

,
_

- - - ~ — 19.8 1.14 23.6 4.4 48.9 31.7 0.2’ o.“3

3:33
11.8 1.20 39.7 2.5 52.8 19.8 1.2 26.2 4.5 59 a 5n.5 0.2; 0.23

,

v'
. 9.81 1.30 52.7 2.4 51.8 20.1 1.7 32.1 ‘6.5 64 8 53.9 0.26 0.58

1:53
9.1 0.88 56.47 1.6 51.8 15.8 1.09 40.0

.

3.4 63 6 57.1
‘

0.32 0.64
. D 10 1 1.10! 52.70 2.1 53.8 18.3 1.14 F 35.17 3.9 65 2 57.7 0.34 0.64
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(B) STUDING THE EFFECT OF PH

An investigation of the effect of pH in both lead and zinc

circuits showed that the optimum pH‘s were 9.0 and 11.0

respectively;////
From the results it was evident that a pH of 9.0 in the lead

circuit was superior. At pH's lower than 9.0 pyrite and sphalerite

floated very easily, even in the presence of depressants.

At a pH of 10.0 in the zinc circuit pyrite had a tendency

to float. The flotation selectivity over pyrite appeared to be

at a maximum at pH 11.0.

A table of results follows.
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TABLE/\U DES RESULTATS

DE DIFFERENT PH

2.9.3 2*(3 Pb Cl. Conc P13 5.

.~.ssa-.-s

'

Pascal-1 Dist. 3:. ‘3 ‘7. Dis:

2-3253. 2*. pH '1 't. Pb :41 9b Z“ 9:“: :2 ".2:
-

:

~59 73.5 9.68 7~8_9.2 4 33.2 52.9 31.6 12.2 30.7 61.0 23.7
(—51 73.5 9.36 8.8 — — - 14.8 1.2.9 8345 20.3.

7-60 76.5 9.47 9.9ll.e 6 l4 5 72 6 l7 4 14.7 13.7 22 2 21.§

2nd Zn Cl. Conc. Zn Ro. Conc.

Assavs Dist. Assavs Dist.

pH Zn Pb %Wt. Pb Zn Pb Zn

1—59 10.0 12.08 4.8 11.2 18.2 2.34 7.6 7.8 14.3 36.1 c.54

7-51 11.0 .:
—

, .— 133,} . 1:2?” _

40.2 3.6 64.8 59.4 0.52

:-60 12.0 50.7W7775 59.8 16.8 411
'

"30‘": 3‘16
'

‘5446 '5‘ .“7 "dial."

‘r
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(C) FLOTATION TIME STUDY.

A study Was performed to investigate the flotation rates of

the lead and zinc concentrates. Concentrates were removed in one

and one-half minute stages, and the resultant data is presented on

the following table.

The results indicated that three. minutes of roughing and

three minutes of scavenging would be adequate for lead flotation.

'The zinc flotation stages indicated optimal flotation times of two_

to three minutes for both roughing and scavenging stages.

/

/
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% DISTRIBUTION
_

.

ASSAY

PRODUIT WT GOUT PB ZN PB.
’

ZN

Pb Conc 0-15 121 6.1 43.77 11.42 52.4 7.0

Pb Conc 15-3 95- 4.8 21.69 16.1 23.2 7.7 pa

»

Pb O'LL Gone 3 min 216 10.9 35.37 13.48 75.6 14.7 "ROUGHER"

Pb Conc 3-45 119 6.0 8.03 16.8 9.5 10.1

*

45'5 77 3.9 4.42 20.1 3.4 7.8 Pb'

O'LL 3-6 196 9.9 6.60 18.1 12.8 17.9 "SCAVANGER.

6-75
‘

95 4.8' 2.41 23.1. 2.3 11.1

.O'LL Conc 3-75 292 14.7 5.23 19.7 15.1 29.0

74-9 _74 3.7 1.0 36.2 .7 13.4

O'LL Conc 3-9 365 18.4 4.39 23.04 15.8 42.4

?b O‘LL Conc 0-9 581
.

29.3, 15.91 19.48 91.4 57.0

Pb Tail- 1403 70.7 0.62 6.09 8.6 43.0

Zn Conc 0-14 195 9.8 1.94 33.79 3.7 33.1

15-3 94 4.7_ .92 10.01 0.8 4.7 Zn

Zn O'LL Conc 0-3 287 14.5 1.60 26.08 4.6 37.8 "ROUGHER"

3—44 121 6.1 .60 2.65 0.7 1.6
'

1

O'LL come 0545 408 20.6f‘ 1.31 19.15 5.3 39.4 .

44—6 162 8.2;1 .48 .91 0.8 0.8
Zn

O'LL Conc 3—6 284 14.33 1.53' 1.66 1.5 2.4 "SCAVANGER.

6-7§ 142 7.2 0.44 0.61 0.6 0.4_
-

'

O'LL Zn Conc 0—75 714 36.0 0.95 11.29 6.7 40.6

Zn Tail 689 34.7 0.28 0.70 1.9 2.4

Head 1984 5.10 10.02 100.0 100.0

OI
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(D) REAGENT STUDIES

The emphasis in reagent studies centred on the depression

of sphalerite and pyrite in the lead flotation stage. To_this end

the effects of sodium Suphite, zinc sulphate and sulphur dioxide

were studied. Also in the lead circuit, investigations in the use

of sodium suphide and various collectors were performed.

In the zinc circuit the uses of both potassium dichromate

and c0pper sulphate were studied.-

yhe reagent balance which seemed to be the most effective

for lead flotation included cyanide, sodium sulphite, sodium

sulphide and lime (for pH adjustment). Under similar conditions

sodium sulphite (test V—68) was more effective than zinc sulphate

(test V-67) for zinc depression in the roughing stage. The lead

concentrate increased from 27.4% lead to 37.7 while the zinc content

decreased from 13.7% to 13.1 representing zinc distributions-of.20.4

and 12.2% respectively.
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The addition of the reagents for the lead circuit to a

conditioning stage after the grind appeared to be slightly more

selective.

Increases in the amount of sodium sulphite did not

Significantly affect the results.

In the zinc circuit copper sulphate (1.0 lb/ton) and lime

for pH control gave good recoveries of the zinc minerals; Further

increases in the amount of copper sulphate used did not yield

improved results.

The use of potaSSium dichromate for lead depression in the

zinc circuit was Studied. No decrease in the lead content of the

zinc concentrate was noted.

A complete table of results follows.



a!)

V-63

V-66

V-67

V-68

'

V~69

I

V-71

V-72

V-73

i5-

TESTS '

IN REAGENT SERIES

Sodium sulphite for zinc depression

,

use of ZnSO4 and NazSO3 in place of 802

increased sulphur dioxide and lime

Cyanide and zinc sulphate added after 802 conditioning

Soda ash for pH adjustment in the lead circuit

Sodium sulphide and soda ash in lead circuit

increased amount of sulphur dioxide in the grind

Sodium sulphite and sodium
sulphide

with lime

Zinc sulphate after 802 conditioning stage

'

Sodium sulphite after 802 conditioning stage.

Sodium sulphide with zinc sulphate and lime

Variation in addition point of reagents

Sodium-sulphide without the use of 802

Sodium sulphide with the uSe of $02
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TABLEAU DES RESULTATS
'

.

* DES DIFFERENTS REACTIFS

20d Pb Cl. Ccnc. Pb 20. Cone.

Assavs E Dist ‘55: 5 3 2-5:.

5-3255 8wt. Pb ZE— Pb 2: 8H:. 3: - z: 5:

'—51 73.5 . 5.38 9.36 — - — - — 14.8 30.0 12.9 82.5 20.4
'-63 70.5 5.20 9.72 - — — -

'

— 20.6 22.4 14.5 88.8 30.8
4-52 . 73.5 5.07 9.17 -

.

— -" — - - 19.4 22.8 12.5 87 3 26.4
1—55 75.5 4.78 "9.11 — — —

e
- 16.6” 24.2 12.6 84.1 23.0

'—5 77.0
_ 4.67 10.06

*
4.8 52.1 9.88 53.6 4.7 11.6 32.1 12.8 79.7 14.7

’—61
,

76.5
'

5.08 9.47 — - ~ -
.

- 18.9 23.6 12.9 87.7 25.8
'—62 73.5 5.14. 9.36 -

,

— - -

,

— 19.0 23.4 3.4 86.4 27.2
’-66 72.5 4.87 9.58. ~

‘

— - - — 16.2 25.1 13.4 ‘83.5 22.7
7-67 47.0 5.15 9.83 9.0 30.1 12.9 56.7 12.7 14.7 27.4 13.7 78.2 20.4
7-68 50.5, 4.85 9.14 3.1 50.4 15.1 32.2 5.1 825 37.7 13.1 66.0 »12.2
I—69 72.5

‘

4.79 49.88 7.3 43.4 12.0 66.6 8.9 11.0 35 2 3.7 80.8 15.3
1—71 75.5 4.95 9.95 2.1

‘

61.24 8.98 26.0 1.9 5.2 41 1 12.4 43.2 6.5
7—72 39.0

'

4.90 9 75
‘

5.2 38.7 13.8
_

41.1 7.4 11.6 27.5 18.8 65.2 22.4'
1-73 39.0 5.06 9 81 0.8 54.9 9.12 8.7 0.7 3.8 . 34.1 4.4 25.6 5.6

235 Zn 01. Cone. Ir 30 Core =—;;:

Assavs Dist. Issavs D15: i£££;i_.
35:2. Pb' 2'1 pb Zn 8.1-1‘6. Pb

7

Z": Pb 2“ 2'7: '93 2.“.

v-51 .

- ~
.

— - - 15.1 1.28 40.2 3.6 64.8 59.4 0.28 0.62

v-63
- -- - — — 20.3 0.98 24.3 3.8 50.7 41.7 0.28 0.64

v-52
- - —

.

— 1 r 22.0 0.92 22.8 4.0 54.7 35.2 0.25 0.65

v-55 - - ~

_

—
— - 14.3 ~

.1.18 39.1 3.5 61.8_ 58.7 0 38 0.65

v-56 %-11.1 1.32, 48.8 . 3.1- 53.9 '16.7. 1.53 3 .8 5.5 61.1 59.9 0 33 0.58

v—el
- - - ‘- '—

:
—

- ,16.4 0.96 34.4 3.1 159.6 54.1 0 28. 0.64

v-52
- -'

-

-

'

- —

. 14.2 -0.80 32.5 2.2 49.3 42.9 0 29 0.65

v-65
— — —

'

,

- —-

'

19.3 1.08. 26.8 4.3 54.0 38.3 0 27 0.60

v—67 12.0 1.42 41.0 3.3 50.1 34.5 1.05 16.9 7.1 - 59.2 38.6 0.26 0.94

v-53 8.1 1.46 57.5 2.4 50.1 24.1 1.75 25.2 8.7 66.5 57.4 0.54 0.74

v-69 11.0 ,0.88 46.3 2.0 51.5 18.1 1.07 31.1 4.0 57.0 42.6 o 29 0.66

v—71 10.7 2.01 50.5_ 4.3 54.3 19.0 2.3 34.9 9.0 66.7 60.3 c :4 0.64

v-72 5.8 1.58 56.8 1.9 33.8 25.3 2.21 21.1 11.4 54.8 52.6 0 57 0.75

'v-73 12.8 3.90 49.3 9.9 64.3 33.5 3.70 22.2 24.5 75.6 54.4 0.56 0.70

-* Pas un nettoyage mais seulement les 2 premiére minutes de flott8tion.
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(E) VARIOUS LEAD-ZINC SEPARATION PROCEDURES

The investigations of lead-zinc separation procedures were

’based on the attempts to redUce the amount of zinc reporting to the

lead concentrate. The following procedures were tested:

1) sequential flotation of lead and zinc

ii) fine regrinding of rougher concentratest

i;
a}, iii) de—zincing of lead concentrates

livl bulk flotation followed by selective flotation

v) desorption of reagents from a bulk concentrate

The most efficient process was found to be selective flotation

followed by fine regrinding (100% - 325 mesh) of the rohgher concentrates

and cleaner flotation. There were minor sliming problems but no work

was done to resolVe this.

The galena and the sphalerite were found to be finely

disseminated throughout each other, and for this reason fine grinding
I

increased the effectiveness of sequential flotation. Sliming

problems could be overcome either by dispersants or tnrdesliming.

aw
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The established de—zincing procedure for lead concentrates

which consists of steam heating the lead concentrate pulp followed

by flotation was also tested. The sphalerite did not float

selectively from the lead and thus this method was abandoned.

Another procedure tried was the desorption of the reagents

in a bulk concentrate} but this method too, was unsuccessful. This

‘proceSs consisted of "soaking" the bulk concentrate in.a 10%

sodium sulphide solution, dewatering, repulping in fresh water. A

lead concentrate was then floated.



V-57v

V-58

V-74

'V~76

v—77

v—77A

V—78

_v—79

V—80

V-81

V—82

V~83

I

-

17 --

TESTS'PERFORMED

_lime replaced by soda ash

selective flotation

regrinding of zinc concentrate

regrinding of lead tailings and lead concentrate

de-zincing of lead concentrate

yregrind of lead concentrate prior to dezincing

increased steam heating time during dezincing

finer primary grinding prior to dezincing

finer primary grinding and concentrate regrinding stages

desorption of reagents from a bulk lead—zinc concentrate

followed by a lead float

desorption of reagents from a bulk lead~zinc concentrate

bulk.lead-zinc, bulk cleaning, then selective lead

flotation
‘
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TABLE/\U DES RESELTATS
DE DIFFERENT PROCEDURES

755 Do C1. Gone 92 9c Cc*c

[332 g 4 5:5: ‘?:f“s E 213:.

2—3 5:4 :2: z “L: ”5'3““ 7.

’

"”275 an
.

-: :2 z 2: 2:

J-S7 74.5 5.29 9.59 9 6 36.6 12.0 66.5 12.0 2 23.5 13.2 90.3 28.0

v-se
‘

75.5 5.37 9.14 19.5 22.2 33.0 80.6 70.4 23 4 19 9 32.9 86.6 84.3

V-74 38.0 4.93 9.80 2.3 54.6 9.6 25.5 2.3 8.7 34.2 12 9 60.4 11.5

V—76 84.0 . 5.08 9.75 3.2 56.1 8.4 35.4 2.7 — — - — -

V—77 56.5 5.03 9.94 — 5 — —
.

—

5.2 19.8 7.82 20.5 4.1
V—77A - 5.03 9.94 — —

n
« - — 3.3 12.6 4.96 .8.3 1.7

V-78 77.5 4.19 9.25 2.83 42.8 2.30 28.9 0.7 17.8 19.5 13 5 82.9 25.9

V-79 76.5 5.03 9.63 1.4 47.9 6.4 3.8 0.3 7.8 40.3 12 6 62.5 10.2
v-ao 78.0 5.21 9.42 3 3 60.5 8.1 38.4 2.8 16.5 26.6 4 8 84.4 25.8

'V-81 372.5 4.65 8.70 1.6 37.4 15.8 12.9 2.9 6.7 29.2 21 4 42.1 16.5

V—EZ r68.0 4.67 9.19 — — — — — 3:8 19.1 36 9 15.5 15.3

V-C3 63.0 4.77 8.89 v0.8 12.4 44.8 2.1 A 0 4.0 10.4 43 o 8.7 20.2

2nd Zn C1. Conc. Zn R0. Conc. Re~e:

Assaws DLs: Aesavs 015: iiiili.
a”: Pb Zn Pb zw aw: Pb 26 :5 z~ a : Pb 22

v-57 .
.9.3 0.50 51.8 0.9 50.2 18.0 0 62 30.7 2.1 57.7 44.3 0.32 0.65

V-58 _ _ -

.y
- —

'

7.1 4 88 16.6 3.6 7.3 32.9 0.26 0.65

v—74 10.0 1.78 54.6 3.6 55.7 29.5 2 22 22.82 13.3 68.7 ’52.5 0.55 0.72

v—75 11.4 2.90 53.7 6.5 62.8 17.0 3.88 42 0 13.0 73,1 62,7 0,44 0.65
v_77 _ — ~ — - .3.6 28.6 23.1 20.5 8.4 81.7 1.05 9.00
v—77A 1 _ — — — 6.1 27.8 19 4 33.7 11.9 81.7 1.05 9.00

‘1—78 11.1 1.6 48.2 4.2 57.6 16.3 2.1 30.0 8.0 66.7 60.8 0.4-: 0.5".-

v—79 12.6 2.98 47.6 7.5 62.3 19.1 3.2 3 .7 12.1 74.7 59.7 0.46 0.71.
v-30 8.6 1.80 56.6 3.0 51.7 27.1 2.2 24.6 11.3 70.9 56.5 0.37 0.55

'v-31 ~ - — - — 16.5 10.96 27.2 38.9 51.5 59.3 0.18 1.03
V~82 6.2 7.64 51.2 10.1 34.5 9.6 10.2 47.8 20.8 49.9 58.8 0.20 0.87
v~83 - —

-‘
~ — 8.1 9.18 44.9 15.6 40.9 75.2 1.66 1.39

tI
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(F) CYCLIC TESTS

Various cyclic tests employing different procedures were

performed on several occasions throughout the testwork period.

Tests V44 and V47* were exploratory tests based on the flowsheets

and reagent balance developed from the "average" grade sample.

These two tests were identical except for some adjustment of

reagent quantities in test V47 from the results of test V44.

Test V75 was performed employing a new flowsheet._ This

.flowsheet incorporated lead middlings regrinding in the primary

grind and a seperate regrind on the zinc rougher concentrate.

There was found to be a circulating load of 33% in the lead roughing
'

circuit.

Due to the very fine dissemination of the sphalerite a

following cyclic test (V-84) was performed with very fine grinding .

The primary grind was 80.5% passing 325 mesh and the concentrates

rwere reground to 100% passing 325 mesh. This test was more

successful than the others producing a lead concentrate of 57.2%

lead and 10.27% zinc representing 79.6% of the lead. The zinc

‘* ‘both were reported in Vangorda report No. 4.
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concentrate assayed 68. 4% and 2.26% lead at a zinc recovery of

v;fflwflm,r
83.2%. Some slim1ng of concentrates was noticed.

A

A table of results and flowsheets appears on the following

pages.
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TADLEAU DES RESULTATS

DES TEST CYCLIDUES

2nd Pb Cl. Conc.HEAD
'

‘9 RC
‘

Assays Assavs 5% Dist.

%-3253 Pb Zn %Wt. Pb Zn Pb .Zn %7 ::

*v-44 66.0 4.08 8.17 9.1 37.2 13.8 83.1 15.4 18.8 22.2 .8 .7 22.3

*Y“5’ 10.0 6.22 10.46 23.2 25.0 14.0 93.2 31.1 14- 25-3 -0 $0 13:9
9-54 71.0 5.24 9.38 15.9 26.0' 13.6 78.9 23.0 19. 23.2 .3 .1 28.1
v-75 51.5 4.90 9.16 5.8 56.5 10.94 66.9 7.1 8- 32-9 '“ :5 13‘3

v-84 80.5 5.32 8.92 7.4 57.2 10.27 79.6 8.5 17 23.6 .0 19 21.3

20d Zn C1. Cone. Zn Ro. Conc.

. Assays Dist. -

Assgxs “ vs

%Wt.
'

Pb Zn Pb Zn %Wt. m Pb - Zn Pb Zn
‘

z:

v—44 78.9 2.14 52.4 4.7 57.1 8.7 .30 43.8 4.4 35.3' .61 2.7

v-47 13. 1.48 48.6 - 3.3 64.6 33.4 1.37 16.13 9.6 64.0 .34 0.7

v-54 10.5 0.80 45.4 1.6 50.8 16.1; 0.93 32.2 2.9 55.3 .23 0.5

~-75 17.4 5.43 44.4 19.3 84.3 45.5 3.94 15.5 27.6 67.5 .75 0:8

2 -80. 26.9 4.68 43.1 22.0 76.5 1.v—84 12.3

‘

2.26 58.72 5.

* Tests inclus dans le rapport No. 4.
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PROCEDURE DES TESTS CYCLIQUE DE FLOTTATION (LOCKED TEST)

1
_

f s

v-us v-47

A

""'"—""

' ! '

f.'—— Tail
‘

Head ‘Grind \ Pb Pb ' V\ Zn

">754; 114* '

““191
2::

.

Broyage
Ro.Flot.

.

7 Scav. I-‘lot.
'

A
. Ro.Flot. .2 Scav.i~‘loc. “are;

l“

\/
I

11—3 , .____4

V i -

,

lst Pb lst Zn
Cl. Plot. -

-

'

C1. Flot.

A
‘

'

\yr
"-1

‘

'

'

‘x’ A
23d I’b

V
2nd Zn

Cl. I’IOC- " N

Cl. F10:

V
. Y

.Pb Conc.
,

Zn Cone.
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PROCEDURE-DU TEST'CYCLIQUE

7

V—75

-—23-‘

aéAn' \

PLTE

GRIND

BROYAGE

lst Pb

CL. FLOT

‘Pb

SCAV. FLOT

39;";

2nd Pb

Cl.‘FLOT

Pb'

CONC.

'VZn Ro

FLOAT REJ

\_
r

ET

REGRiND
IfiBROflKE‘47

lst 2n
CL; FLOAT

_2nd Zn

Cu FLOAT

Y

'Zn

CONC.
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PROCEDURE DU TEST CYCLIQUE

- 24~-

véau

Pb Ro

FLOT
Zn R0

FLOT VREJET

\~ Pb

Pb lst

CL. FLOT

////

v

Pb 2nd

//n£BmmamE

CL. FLOT .

V’

.
Pb CONC Zn CONC
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(6) TABLE OF COMPLETE RESULTS OF ALL TESTS DISCUSSED IN THIS REPORT
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~2_n_xr_'l.n CT.

1__..___:______ .-!‘.".=_‘<_‘X~".__. __

P!) 2.“. 3.141.. Pb In NH . Zr.

— - 2.9 2.10 52.4 — - — ~ - 0 9.74
- - 13.7 1.48 48.0 - - - — - 0 0.32

3 58.1 28.1 10.5 0.80 45.4 15.1 0.93 32.2 2.9 55.3 5 0.5:
- —

'

17.4 5.43 44.4 1 - — - —

.
— 9 0.53

7 51.0 38.7 9.0 2.92 12.00 18.2 2.34 7.5 7.8 14.3 0.25 0.54

9 02.5 20.4 - - - 15.1 1.28 49.2 3.5 44.8 0.25 0.52

7 82.0 21.3 0.1 0.70 50.7 15.8 1.1 30.8 3.5 .- 54.5 0.25 0.54

9 82.5 20.4 - - - - - 5.1 1.23 40.2 3.5 54.8 0.25 0.52

5 80.8 30.8 - - -
.

- — 20.3 0.94 24.3 3.8 50.7 0.25 0.54'

5 87.3 25.4 - - - - - 22.0 0.92 22.8 4.0 54.7 0.25 5.55

5 84.1 23.0 - - - ~ - 14.3 1.10 39.1 3.5 51.0 0.35 0.55

8 79.7 14.7 11.1 1.32 48.8 3.1 53.9 15.7 1.53 35.8 5.5 51.1 0.33 c 53

9 87.7 25.8 - — - - — 15.4 0.95 34.4 3.1 53.5 0.23 0 54

:4 85.4 27.2 - _ - ~ - 14.2 0.20- 32.5 2.2 49_.1 0.25 0 55

4 83.5 22 7 '- - - 4 — 19.3 1.08 25.8 4.3 54 0 0.27 a 53

7 78.2 30 4 12.0 1.42 41.0 3.3 50.1 34.5 1.05 15.9 7.1 57.2 0.35 0.54

1 50.0 12 2 0.1 1.45 57.5 2.4 50.1 24.1 1.75 25.2 5.7 55.5 0.54 2 74

7 $0.8 15.3 11.0 0.88 45.3 2.0 51.5 18.1 1.07 31.1 4.0 57.0 0.22 3 55
4 43.2 6-5 10.7 2.01 50.5 4.3 54.3 19.0 2.35 34.9 9.0 55.7 8.34 a 54

8 65-2 22.4 5.0 1.58 55.8 1.9 33.8 25.3 2.21 21.1 11.4 54.0 0.57 0 75
4 25-6 5-5 12.8 3.90 75.5 9.9 . 54.3 33.5 3.70 22.2 24.5 75.5 0.55 0 73

.2 90-3 28-0 9.3 0.50 51.0 0.9 50.2 18.0 0.52 30.7 2.1 57.7 4. 0.32 0 55

.9 66-6 84-3 - - - ~ — 7.1 4.88 15.5 3.5 7.3 2. 0.25 0 5s

.9 60-4 11-5 10.0 1.78 54.5 3.6 55.7 29.5 2.22 22.52 13.3 53,7 2 0.53 0 72
- v 11.4 2.50 53.7 6.5 52.8 17.0 3.50 42.0 13,0 73.1 2 0.44 0.55

32 20.5 4.1 _ - - ~ - 3.5 28.5 23.1 20.5 0.4 1 1.55 5.23
95 -8.3 L7 — — - - - 5.1 27.2 15.4 33.7 31.9 1.05 9.5:
15 82-9 25-9 11.1 1.5 48.2 4.2 57.5 15.3 2.1 32.0 8.0 55.7 0.44 0.5;
-6 62.5 10-2 12.0 2.98 47.5 7.5 52.3 19.1 3.2 37.7 12.1 74.7 0.45 0.71
.8 84-4. 25-8 8.6 1.00 .55.5 3.0 51.7 27.1 2.2 24.5 11.3 70.9 0.37 0.55
-4 43-1 16-5 ~ - — ~

--. 15.5 10.95 27.2 38.9 51.5 0.13 1.55
.9 15—5 1,5-3 5.2 7 04 51.2 10 1 34.5 9.5 10.2 47.8 20.8 49.9 0.23 3.87
-0 3-7 20-2 - - - — — 8.). 9.18 44.9 15.5 40.9 '1.55 1.35

-1 82-9 30-1 5.3 1.5 51.9 1.7 34.3 28.4 1.2 18.2 5.9 54.1 0.37 0.55

-2 3:~5 9212
-

-. — - - 19.8 1.14 23.5 4.4 43.9 0.25 5.73
-- 9-‘12 ‘5“ 11.8 1.20 39.7 2.5 52.8 19.6 1.2 2.1-.2 4.5 52.5 0.32 0.5:.

,-9 33-6 2‘13 9.8 1.30 52.7 2.4 51.8 20.1 1.7 32.3 5.5 54.8. 0.25 0.53

1.3 -86-6- 25-8 9.1 0.88 55.41 1.5 51.8 15.8 1.09 40.0 3.4 53.5 0.32 5.54
M 82-0 2°-° 10.1 1.10 5 .70

‘

2.1 53.8 18.3 1.14 5.17 3.9 55.2 0.34 4.54

S-0 75.‘) 21.3 12.3 2.9-6 58. 72 5 '1 $6.9 20.9 4 e8 43.: 22 G 75.5 1.431 1.17
M

minutes de flottat ion
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A P P E H D I X

'~CONDITIOH AND CALCULATION

. DETAILS OF EACH TEST



4_ Screen

H '

Wei )1: f8. ‘8 42'.
»

.
,

. f_/\11;1_1y_s_c“__ ,_ 041%-fi,.--bc:.ghr__..r..flm._-§. .Pass
‘

+65 .

1
._...

;
___.__

LLRA‘LL‘A ORE DRESSII‘ 'G LABORATORY -65 + 100 L |
-

'

"”‘41‘6’61‘15‘0
»

'

'* “”" """"

PROJECT: VANGORDA DATE: . 17—02-75
..

,

L 5 ”.29.:
..__._.

.

.

—150 + 200 L 5.0 94.-

5.2.5913 “0.: High Grade TEST 190.:
v—48 _

-200 + 210 11.5
.' 83.c

—27o + 325 _

15.0 ‘68.C
--

,

.
. 68.0

IEKRGE CNS: 2000 (1:
.

.

.

- 325

. .

, TOME1:" “‘5'
Finesse de broxagLe vs taux de recouvrement

I

LL REAGEM‘S lbs./Eon
Time 31

'

L .*
Ming, Solidgv pH NaCN ZnSO4 Na2503 Lime 1112242 1112404 12—303 12-343 cum; Mibc CF—9a 502

'

I

Erind 14 70 l .30 1.0 -.
2

TPb Cond. . 3 25 8.5L .94 . .03
° §LE3L

Pb Ro+Scav.F.L 9‘8 25 8.5 L. ‘__ 2.0.8. ——

15: ‘26 c1.121L 4 20 11.0 L .08 .'25
.

.

.03
_

23d 26 C1.Fl. 3 12 11.0L .06 .06
_

.01
_

Zn cm. A 24 11.0L|1.6 .46 .05 71.0 r _ 7

_

2n Ro+$cav F.
7 24 11.0 LL

*

.07
_

. V

15: Zn c1.n. 3
.

10 11.0 LL .15 .015
I

.

2nd Zn c111. 2 8 11-0 LI .04
_

.005

Ietallurgical Balance L Assay % 0r Oz./Ton
. L ZDistribu:ion

__

'rcducc
'

CT-is L 7C'n'c. L Pb L Zn L Ag 'Cd L Fe LLngpM Pv L,_Pb Zn T157 _'.

I 1
_

{1511232313. .9.L_L-51_.0_ 10 7 m m. mm L 9.1 LL11”. 18.67 L309 4.5. 28.9
_

r . . l .’
.

136 R0 Ccnc. 313 15.7 _L28.1 13.9 13.8 L_.__.LL 1 L816 21-3 16-...2
-.._... ...__. ~.

0'11 pb ConC_L 425 21.3 L-22.2 14.5 11.1
.

L
- LL . ,- __ L89.8 30.6 83.1

2.
‘

‘L
I

2nd Zn (:1 ConL; 195 9.8 L: 1.3 52.7 1.3 .060 L 9-1 LL 420 _1_4.16 _ {2.4 51.8 4.6

Zn R0 Conc.LA01 20.1 1.7 32.1 L 1.1. 1' LL_ !
’

LL 6.5 64.8 9.7
__.

_

. :2 _

'Lvu Zn Com L 495 27.8 L'; 1.1. 23.7 1.2 L (L L L {L 7'5 66-3 11-4-
_.

:-_ L 2;
Tail L1 076 L53. 9 j; 26 58 .29

L
{L

L.
2.7

.

3,2 5-5

.d7' 1!
I

LL
. .1211...L1_226._L-_ 11.2139.-?;2§_.2..8.4 -_- L- -11-.- .... 1100-0 100-01208

-



.45..»Ld nul .10. a_
» '-../1n"1.y.$.c.--____.._-G:\.113__......-_11'e2.ght..._r r .22,

‘

‘

+65 1
_

g
__

11019151311 ORE DRESSING LABOMTORY -05 + 100
'

'

"111157-1755
-

. 133.3331": vagcoxqo‘n‘ DATE: - 17‘02"75 _1
— ~-

1
—150 + 200 1 97-5

5

89.0-
-

.
. — + 2/0

:y?;_3 ‘~0.' High Grade TESI‘ 30.: V-49 200
-

~27o + 325 15-0 74-0
74.0.-. ..

-

- 325.1215; CNS. 200 v-

2, .

9 a

TOTAL7-5835:
Finesse de brovage vs taux de recouvremen;

fig 1115;101:1013 1b:;./ton
Time 2

.

.

Ming. Solidf‘ pH 1NaCN Z0804 Na2503 Lime M242 M404 12-303 12—343 @804 Mll‘f‘ (“=93 $02

rind 17 7O 1 .30 1.0
“

‘10 YE
i,

-

5.3 11'1: Cond. 3 25 8.9 1 1.0

.03 1
Pb Ro+Scav 1:1 9 25 8.9 1 ~09 -

=

1.9: Pb 01 151.1 4 20 11.0 1.08 _ .21
‘03 ”

l
-

2nd Pb C1. F1 3 19 11 1 1'06 -07 -01

65 .05 1.0 ‘—

m Cond. :. 7:. 11 (1 1|
-

_

Zn Ro+Scav F1 7 24 11.0 11 '35
.

'07
. I

.-15: Zn 01. F1 3 10 11.0 1 '10"
~01?

2nd Zn c1. 21
7

8 11.0 1 .01, .005 -

ctallurgical Balance 1 Assay % or Oz./Ton‘ 1 ZDis:ribu:ion

:d:c: 01:3 1 7.1.1:. 1 Pb Zn 1A8 'Fe. 1 Cd 1HgPPM Cu __Ijz_ .

1._P Zn 2.0
1 . 1

-

'

and Pb C1 COM 129 1 6.5 1.46.2 13.7 20.9 10.2 1.01.8 11 .74 18.9 1:53 7 a 9 17 7-—.-.——-——— -_~

~.-——‘.
— H

, I '

?b no Com: 320 16.0 1128.2 13.3 13.4 1_____11 1 186.16.21.81 .16 9
- __

"7
)‘LL Pb‘Conc F449 22.5 1521.3 13.3 10.5

_11 192.2 30.5 BJJ

2nd Zn c1 Cong 182 9.1 1 .88 1 56.5 ,1.3 7.4 .

7411500 ~_

02 9.08 11.6 51.8 4.1

:n R0 Cone. 1316 15,3 111 29111117 _

1
1! '1 ’17’- 15:3.”-

77

1'11 211 C0110 1 409 120.5 131.1 32 01 1 4 1 ‘51 114-3 165-8 10-4
--—~ ‘

..

1; ii
-Zn TaiL

' 11141 157.1 11 32 64 29
'1 1

1i 1113.5
3.7 5 9

'ge‘ad _ 11999 1 11 5.12 9.93 2.82 . 1-..- 11 .1100
0 1100.0 100.0
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1

.
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. -019:ll.y.s,c_._--.,_._- _. ...__...-..-_Lc:.g...._._r.. 1-__r .25.
+65 : 51 AH" nr-

. ‘

-—--- ----- ~-

1.O7i~.dA Om: DRESSING LAPDMTORY —65 + 100 9

1
.. .- ,

.. ‘“_—"1'00‘~'+'”{5'0
fl

. V-"
.. ‘ ""'

LC:L_C.L: v NGORDA “AIR! ‘

18—02-75 .
.. -

l
-

.-

1 —].‘:(_)
+ 200 1~ 1,5 98.9

139;; 30.: High Grade TEST 110.: v—50 *300 + 270 6.0 92.

, ~270_+ 325 14-0 73-

9.190: 6115: 2009 Gr
— 325

'

78-5,

2'13-1‘15- Finesse de broyige vs taux de recourvrement
101M.

7
1<1:A<;1:::'1‘s 1b:;./ton

Time 7.

1
-

mns. gaudy pH NaCN 211504 Na2503 Lime A8242 M9404 11-303 R—3433u805 .P-Eih‘ 09-99 802

irind 19 70

'

1 .30 1.0
'

. to P0 .

Pb Coed.
’

3 25 8.61 1.09 m
.

5.3.

Pb Ro+Scav F.1 9 25. 8.6 1
__

.09
‘

151: Pb c1. 1811 4 20 11.1 1 08 .21
y,

'

.03

___.1
1

.

1

.

2nd Pb c1. 1'1 3 12

11.111 .06 .05
,

.01

Zn Cond. 4 26 11.0 ,1 1.52. _.05 1.0
"

I
. ,

.

Zn Ro+Scav F. 7 24 11.0 11 .36 . .08

15: Zn 01. F1 3 10 11 0 11 .13
.

1

.015
. 1 __,_L

2nd Zn c1. F1 2 1 8 11.0 11 .05
, 1. .005

I-zzallurgical Balance 1 Assay % or Oz./Ton. .._.. 11 ZDis:rib-1:icn

'rcduc: Ct-zs 1 712:6. 1 Pb 1 Zn 1A9 '00 1Fe 111113191914 Py -. 1_Pb 7.1". Pr:

.1
'

I
2nd 88_c1.c6m_13_6 16.87 145L112.5 20.26 . 1 157.7 8.6 1.9.0

Pb Ro Conc 308 15.5 128.8 113.41 13.5
__ 1_____11 _

»

- 182.0 20.0 13.1 _ __ ____

0'11 Pb Conc 1433 21.8 1222.9 113.5 10.8
'

11
1 1591.6 ~ 28.6 82.9

I-

1
1 1*“

i1
I

12 98
‘1

2:0) Zn c1 06:11 201 10.1 1_1.1 52.7, ..
1.4 ~_._Q_s.9_MLLJ; 330

.~

-

1

171 sq a _=

2:1 Ra Conc. 1365 18.3 3; 1.14 35.2 1 1.4 1 1, 1 13.9 55,2 9,2
-.

-

1 .‘x
0'11. Zn Gone 1468 23.5 1; 1.12 28.5 1.34 1: 1 - 1 114.9 67.6 11 2
- ~

I

'1 1 :1
,

21111.]
-

11 099 1.2 -

1; .34 64 79 11 11 31.7
3.7 5.9

‘

'

~

‘

5!
100.0 00.0 100.0

8e‘e_1_-~_.11.99_.1_-1__1-:12_-9.92 9.18.9 2.83. L... _..-.1 .15
,9 .
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+65 *

I
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z
—_

{£93131 ORE DRESSING LABORATORY -65 + 100 i'

‘”-“1‘00'~i"175'0
A

‘..-._,-__ "—1,
FCJ‘ECT: VATIGORDA DATE: ‘ 21‘02—75

.
'

I '

_. .32;
-.--—

.

1
--150 + 200 r 5-0 95”

QPLE no“ High Grade TEST 31).: V-51 -2()O + 270 13.0 81.(

—270 + 325 7-5 73-5

73.57. R32 C‘iS: 2000 a:
>

- 325

2.. -

1.5

'

.

TOTAL--‘-"~~ *

remplacement de sulfate de zinc naLle

sulfide de sodium.

'1 lug/\cm'rs lbs./:on
Time 71

.

.‘

‘

.‘Hns. Solids~ 'pH NaCN 211804 Na2503 Lime AF242 AF404 R-303 R—343 CuSO/ Mibf‘ {IV-99 $22
1

.
‘

‘

__

irind t 18 70 I .30 1.0
,. ‘

10 Pa

Pb Cond. '3__ 25 8 & ~90
.03.

v

5.1

Pb Ro Flt. ’ 5 25 8.8 I
..

‘04
-

Pb. Stav Flt.‘ 4 24 3.5 l .05
_

Zn cond.
A 24 11'0 ‘ 1-5 1.0 .

‘

an R0 Flt. 4 22. 11.0 1 .09
“

'_

I

Zn Scav. Flt. 3 21. 11.0 1' -.40___ ~04.
I

-

2!
-

l

h
iczallprgical Balance ; Assay % or OZ./Ton‘:

3
/Dis:ribu:ion

'rcduc: Ct-zs I 7m. 1 Pb [ Zn I Ag "Cd 1 “3919111 L_Pb Zn 1’

'913_&>__gonc. _295 __..1A.8 fwd; 12.9113 3. u _ £43.15 70 ’« M 7

. I‘ 1 .

D'LL Pb Conc. 428 21.5 1 22.2 1.2.6! 12.2 H E 88 6 “o 0 ,_.81 4
______. _..__.

~- ‘ “‘_‘

-. I3
Zn R0 conc. {301 15.1 I 1.28 2.0.2 2.4 ‘1‘, I? 3 5.5.1.3.. _u_._2. .—

_ - "

l
l‘

.

VJ’LL Zn Conc. 381 19.1 ; 2.34 {32.9 2.2

[g 1% 8.3 67.1. 12.8’
Zn Tail .153 59.4 i; 28 .62 E .31 '. ,I i i} 3.1. 3.9 az _~—. ‘

1.. a:
I! :1 1‘

“had 1119, *--5,38 _9_’3E 1 1,]
I. $3100.011000 1003

*—

-

11
I; 3~.

2_ --._-L-__.1_._.__ .._._...,,.__.-
___--. _..- 1 1.



stflygc--.....-,,_.:CS$:_._.L..--h'cighn_._r..c_::'- .__l.
.Pa:

‘

+65 1
_____

g
__ __

£91313? ORE DPESSINu LABOMTORY —c.s + 100 I
.

'"7300i?750 ’1 """'“”1i335“: VANGORDA DME: -

21—02-25
—.

a, _

“‘“‘

.' —150 + 200 [ 2.5 1 97.5

99;; 3:0,: High Grade TEST NO.: v- 52 ‘200 + 2/0 8.0 89 E

~27o + 325 16'0 73‘
.

73.5311.355 C‘iS: .2009 c.—
- 325

,...

:,. .

.
.

,
. TOTAL -

LFV “5- Pas de stage de qgoxide de soufre, remplace pa; lg sulfate ,

de zinc et le sulfite de sodium.
7

IU-j!\C£i£'l‘S lbw/ton
Time 2 .

'

.

-

)uns. 501id, pu ‘ NaCN znsoq Na2803 Line AF242 AF404 'RE303 R~343CU503_ Mibr Pr—9a :02

:in t 18 70' 1 .30 .5 .3

?b Cond. 0 25
' I

Pb R0 Flt. l 5 25 8.9 L '.25_ __
~07

Pb Scav. Flt.‘ 4 2A. 8.5 I .05

. 1.0Zn Cond. A 711 l] O ‘ l 37

Zn R0 51:. 4 24 11.0 g .09
-—

-3..

.30 .04Zn Scav. Flt. 3 24 11.0 H
1

H
‘1‘

f’
-

t1
.

Zetallurgical Balance : Assay % or Oz./*I‘onl Units 1 ZDIiszv-ib--10'1 .

'rciuc: 025 I zwt. i Pb I Zn [ Ag ‘03 I [ngpM 1_pb ‘Zn An S
, i g

Ph_§9-£2221__ -1§1.__.1223..F__221§2_Lahi‘21152. ! _ {251.3 26.4. 73.3 i
r

.

p'LL Eb Conc. 645 32.8 .1 14.4 11.31 7.3 L____|l £_2343 33:3;_ __§;Lg_______ ______

Zn‘Ro Conc. 433 22.0 Y 92 22.8 1.17_ ‘ _§E_____ E 4.0 54-7 9-3
_

I I
5

, I0'11 Zn Conc. 629 32.0 r .8 l 16.2H‘ 1.0 F .

_ _ g 4.9 56-4 11-4

Zn Tail 693 35.2 E ..25 .65 i 22 E n . I 0 1.7 .
2.5

2.8‘--

, 1- ‘.Head .. 1967 l k 5.07 9.17} 2.78 .g 1 $100.01100-0 100-0
""

--

’

I; :3t i1 1 ',: :1"

.

9
.

'

u

t '2 3)i l :1
.. ......-._.---. ......I‘ a. 1
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-. Ann 11/59.. -_____..-... -26513ZL..__._ -he;ght..- «£212....

‘
'

+65
! .5qu n—

1.01.1.1 0N; DRESSING LABORATORY ~65 + 100

m -p ..
"730’"???

"""W'"

“353: vmzcoam 07110: ~ 28—02—75
,

O 1‘0
1.5

‘

-
2 ~150 + 200 9,5

1:79;; 30,: High Grade TEST 150.: v—53 ~200 + 7-70 14-0

~270 + 325 15.0

3-3:: cxs: 2009 0-,.
- 325 60-0

:3: =15 : .

101711.
fmesse deJumyaga 1n: ram: rip recouvrement

REACEHTS lbs./ton
Time 7. -_'___....

i
Hins. Solidsa pH _NaCN 20504 Nazso} Lime 11132421113404 11—303 13-34391502 Nib? c5299. 8’12

rind 11 70 .30 1.1)

'

1 *

'

Pb Cond. 3 25 9.0 . 1115
‘

.03
*

7

-

Pb Ro+Scav. F1 9 25 { .08
_

—

1st 15601. 11‘ a 20 11.0 1.08
'

. .20 . .03 -

.

2nd Ph 01. F1 3 12 11.1 i.06
'

.06
'

, .01
‘

7

_—

Zn Cond.
- ‘4 24 11.0 | 1.41 .05 1.00 -

'_
'

I
.

Zn Ro+Scav F. 7 24 11.0 I‘ .62 .07 .—

l

15: Zr. 01.51. 3 10 11.0 I! .11 ,015 -

,
.

2nd Zn 01. F1 2 8 11.0 1| .06
_ 1

.005

Ectallurgical Balance '» Assay 9,- or oz./Tonll{ Units '5. 7.01

26:-“ c:~:s ] 711:6. k Pb [Zn 1 Ag "Cd ~l gingPpM .
,.

'

L121: Zn

2nd Pb 01 Cont 113 1 5.7 ta .8'114.1‘18.67
*

.

‘

E {47.8 9 1
-.-.._..____.___ -_ --

r._.___
..

_ ‘
’ :'

136 R0 Conc. 359 18.0 .21 26.7 l‘12.6 111.6
_ ;_____,)1 ‘

385.2 25.6
.

.

_ .. ,.

0'11 25 Conc ,_519 26.0 1518.2. 112.5 9.0
‘ _ it . _ _

591.7 36.6

i. q
-

.

2nd Zn c1 Con, 235 11.8 1? 1.20 39.7 ”-1.22 . {,1
-

__

‘1 2.5 52.8 .2

_2_n R0 Conc. 395 19.8 i! 1.2 26.2 {1.2 ~‘. .I_ ‘1 l .5 4.5 58.5
. l -

-

_9_'_L,L Ro Cone 470- 23-5 l: 1.2 22.6 L15 ,5? I I 33.3.2 139.2.
'. z'

'

I‘ :2
Zn 1311

‘

1007 150.5 ,5 .32 .63 i .35 - ‘1} _

~

3-
3-1 3 6

"‘

'
.

" '1
'

\Hgad l 5‘ 5.23 8.89! 2,79 }; .{i100.0 100.0
2. ._... - . ~1 7““. II
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.335

" '

+65 . 1 5. M. ,.
.

.....

.

..__.

{025.1341 OF: DPESSIHG LABOMTORY -65 + 100 1
'

..
“”13‘06‘31'750

-

- 1"“? 5'
53-13:” VANC-ORDA DALE: ‘28-—02—]5

.

-

' I .

'3

{224i'

-

—150 + 200 [ 4.0 195.5

, ,

V

-

-

. 10.0
2:38;: ::'o.: High Grade ' TEST 50.: v—54

20° + 2’0 85 5

’

'

.—270 + 325

'

14-5 - 71.0

”1,- ,
,

,

_
. 71.0

1-1:“); C.‘.S. 2000 qr 37.5

.5...
~

. 101111.--' R55.
_

Test standard (1:1 test cyclique V—47

7} RI-IAGENL‘S 1b5./r.or1
Time 2 .

.‘Iins. Solidr pH {NaCN ZnSO4 Na2303 Lime 110242 AF404-

.

‘
|

:1: ‘ 15k 70 ‘l'45
,

Pb Cond.

'

’

3 25
' H . .95 1035_

'02

Pb Ro+Scav F.’ 11 25 9~0 L ..

15: 171: C1. Fll 6 20 11-9- L08 .20 .025

j .

2nd pb c1, 1:1 5‘»; 12 11.0 l.06 .

.04 .009
__..___..

.23. Cond 1* 24 11-1 l 1 7 ....L...
1

Zn Ro+Scav F. 11' 2“
1L1 Ii ‘

. D

lst Zn c1. Fl 5
10 11.0 g! .11

- -

. 'I
v,

2nd Zn Cl. Fl 4 8 [Ll-0 h -04 -

ctallurgical Balance .1 Assay % or Oz./Toni Units ’1‘ 7Dm:ribu:ion

'rcduc: 5:15
>

'

mt. ‘ Pb ‘ Zn t Ag
’

‘

Cd ‘ {‘HgPPMV !i__Pb 7m 1y

.2 H

* l I. 929L135,c1.cOnc_1 15.9 F. 2 ._g_l13 6 1 3_4_ I !_23.0 69.9
r

‘

'
I

Pb Ro Cone. 395 19.9 _y 23.21133 110.2
_ 1......” 1 {188.1 28.1 PEN0'11. Pb Conc. [553 27.8 E 17.7 b.1311 8.1 3?. 1' 94.1] 40.4 87.2

.. "'

H 3

2nd 211 c1 ConA 209 10.5 i 80 [45.4 1 01 g 1} 1 6‘ 50.8 4 1

,Zn 110 Cone. [320 1.0.1 is .93 32.2 E 1.0 { 1! i, ii 2.9 1 55.3 6.2
"‘

.

'

1-“ 1. .

0'11 25 Cone. {419' 12.1.0 1; 1 2 33.1 1 1.3 :2 g: 3.7 J 56.9 7.8
—""'

'1 4?: iv

Zn Tail L050 151 2 5; 23 .51 ‘ .25 g I}:
9 1 7 R g n

-—

.
.

r

1'.
.

1; -

~
.

5.632 - b9_92 | :5 5.24 9.38 -43258 ..._.-.... ....-,l‘ E;
00 0 100 0 fl00.0
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‘

+65 -

1
'

. :_.

[50133153101313 DRESSING LABORATORY
'

-65 + 100 ' I
_ “'T'J'COW'Tfio

-

l
‘.......

..-.- ....

”a“: VAtrconDA DATE: - 28-02—15
.. .“‘"

.- -1.50 + 200 2,5
-

1 97

2;: ::o.: High Grade
-

TEST NO.: v-ss '209
4’ 27°

7‘0. 9°

'

‘-270 + 325
15'0 ‘

75

75.5
1.33: (3)15: 2009'0:

'

.

- 325
__

..-..
_ .

. , TOTAL“555‘ Le montant de dioxide etalt augmente'

'1
Ins/\cmn's lb:;./con

Time 7.’ .
,

runs, Solidf‘ p11 ‘NaCN 211804 Na2503 Lime M242 AF404 'R'—303 R~343 CVSQ4 Him LIE-38 C02

:1: 18 7o 1 .30 1.0
_

.

-

_

‘0 Hr

b Cond.' '3 25 l 1-85 1

.03
>

4.6

b 30 Flt. 1 s 25 8.9 1 "__
'0‘

b SCav. ‘51:. 5 2:. 8.5 \ .-
_

.05

n Cond. 1. 24 11 o l .
1.7

_

_

.05 1.0

n R0 ma. 4 24 11.0 I .03
_

' i
a Sea». 11:. 3

24 11.0 1! .45 .01.

I

1!
ll1

3:311urgical Balance l1 Assay % or Oz./Ton‘ Units
> E! ZDisuib'uion

.‘Céuc: CNS Z":. k Pb Zn ‘ Ag
' '

Cd \ ‘hfigppm LP!) 2n 5"
. 1

‘

1 ,

'19..R.9-.C.mc 231. -1.5..1E “1.1.2.1.‘111674
_ 1‘ _ 1.8“ 1 23 O 76 9

1'11. Pb Conc. 4’6 22. 3119.4 12.7 I 10. z, 1—,...“
'

‘ 9° 6 3-1' -31}. -_____ _._..

2:1 He Cone. {:285 14.3 {-1.18 139.1.

‘
1. 21

'

_ _ {f _ ,
. .

2 9 61's 515
l. 1

L.._L.__.._.'H~ p--. [4...“- 112.11.11.12 [3.1.1 4*“

V

' 1' .— 1 2'? 62’: 2'3. “‘

1n Tail E1174 58.7 g; .38 .66 g .30 1- .l 1 E
. . .

__
-.

_

‘

1, '

. 0
head 12000 lOO.Q14.78 9.111 2. 67 '1- | . l E,100 o} 100 o 1 o c

"

I 1 i
‘

1 i: if
-

‘

—~

. ii
W‘

i

‘ii
'

—

' ! § 0‘
“0.”... “5..-. .....~..!‘ '

L
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+65 :
'_ _§ _

11021.71“ OPE DRESSING LAUODRATORY ~05 + 100 I
, N

.. "110071705“— ____....._..i_._....-__.~_
"' —

""i
W"

‘...1..»L‘ VATIGCRDA DAHC: 28-02—75 ~--—- —-

-—-£----.-....

.' -]50 + 2110 r 2,5 197,

‘35:: 310.: High Grade “3th NO.: V—55
“200 + 270 7.0 90.

“270 + 325.
15.0 75.-

75.5 V

:GCE 015: 2000 0,.
~ 325

2.. . , 101711.-“-‘\S Le mentnnt dgdinxidc emit augment;

I
mmcuzrrs 10:;./con

7177.0 /. -——~ .

.‘Hns. Scum p11 lNaCN ZnSO4 Na2503 Lime M242 M404 'R’-303 12-343 cvsog 111.130 C=‘-93 cm
‘

' _

;—m
*

1 .
.

~. _d 18 ,0 30 1 o
,___...

1°
W

95 Card
,3 25 8.91 1.85 .03 4.6

pb 30 Fit. 5 25 3.9 1 '04

Pb 533v. r1: 5 4 8.5 \ .05

Zn Cond. 1. 24 11.0
'

1.7 .05 1.0

Zn R0 Flt. 4 2L 11.0 .03
“‘

, 1Zn Sxav r1: 3
21. 11.0 '| .45 .01.

l

I
I

{ct-allurgical Balance ‘1 A say 135 or Oz./Ton1l Units !! ZDinzribuflmn
-...--.__.._....___

.

. 1 ,

.‘rcduc: c>ts zuc. t Pb Zn ‘ Ag Cd ILHQPPM
lrpb

Zn [2'7
. l

'

,Pp__.=:_q_,c_mc. ~

31
7—

. E” 2.. | 6,
.

fl t
811.1 23.0 76.9

r '

- ‘
011. Pb Gone. (.45 22.31111. 12.7 ‘ 10.2 1 11 1 '1

90.6 31.1 r21; -.___- ____.

Zn Ro Conc. F285 11.3 {-1.18 39.1.

‘
1.21

_ l! E a a 61-8 6-5
‘

1. ‘
I

I

'

0'11 7- Cr“r 100 1o of:,1__m_ 110 _’ 1 10 ll ._
1, 2.: 6:; 2.;Zn Tail 117:. $8.71; .38 .66 E .30 1 .I 1 1.

.

.

. .'
_

Head .. 2000 10004.73 9.11} 2.67 1 1!; {1100.0
100.0 100.0

_._

1 :2 1 1; 11
I ‘1 u

"'
‘

.

‘

ii ‘ 1
--

- 1 I :1 1 1 1* 1
-...x‘-___...__ -_‘....

_ -. _..-..' N



[501351.01 ORE DRESSING LABORATORY

"'T‘J'db'év’iio

3...,Aggg.>'§c.---.._. ....G§1$-._...--11'e~. t.--,..£zm.._-!. .23.
J) 1 i

— _

—05 + 100 1
i

3335 T: VANGORDA DATE: ‘

28—02—75 __1 __W“

.-

1!
-1.50 + 200 r 2.5 1 97.

3:13;: ‘10.: High Grade TEST 3.0.: v—55 —200 + 270 7.0 90.
~

~27o + 325
15'0 73"

Etta: C.‘2$' 2000 a:
_. 325

75.5

331355: Le montanc de dioxide était agmente’
TOTAL

fl

REACEETS lb5./ton

1111:1150 Sofidr p11 NaCN 211504 11512503 Lime M242 M404 ~R‘—303 R~343 cvsoa 1.1111): (SP-98' $02

kind 1 18 7o .30 1.0

O m

Pb Cond.1 '3 25
8.9

1‘85 '03 “-6

Pb R0 Flt. 1 5 25 8.9 1 '04

Pb SCav. 11:. 5 24 8.5 1 .05

Zn Cond. A 24 11.0
'

1.7 .05 1.0

Zn R0 171:. z. 24 11.0 |

L

.03

'z'rTsCExv. 171:. 3
24 1.1.0 1 .45 .04

1 .

I
.

{ctallurgical Balance 1 Assay % or Oz./Ton11, Units 11 7quzribunon

535;“ .Ways 7:11;. 1 Pb 1 Zn 1 Ag ‘od 1 1111913911
11315

Zn
_

1w.

.Pbi9.£°3.<:-_. -_3.3_1..-15.01;1.z..1z.e. 12.2.6. 1 1 81-1 23-0- 76-9

O'LL Pb Conc. 1.46 22.31111. 12.7 1 10.2
_ 1_____11 11 90-6 3-1'1 --§§_'.l. -_._.. ._....

-Z-n Ro Conc. _285 103111.18 39.4 1.21
_ ___-1§_____ i1 1:. 61.8 6.5

01.1....2...‘1 n P w ...0._.19 ..1.°..111.1.;0_1.1.1.11. 1 11.
, 11 _ 11 2.0 01.7

- 8.3
2:: 1.211 1174

, 58.71; .38 .66 1 .30 1. 1g_ 3 g}
4-7 4-2 6-5

-’_}1ead 2000 l 100.010.78 9.111 2.67.. 2; 31100.01
100.0 100.0

—"'

'1 K 31

—- .»
1

1 1
-::_;w :7\

--- 1:“ 1:1 '1 — --- ~-~ .11 '1'
1
1
1
1

1l
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.235

~

+65 1
_

:,
__ _,

1:: 32:01 ORE DRESSING LABORATORY -85 + 100
_ 1,

"'"‘—"1'05‘-€~'"1‘50 i
. t..-.........-i

....

ifLIECT: VATIGORDA DATE! 28-02-75
_ .._.... a"“"'

3

-150 +. 200 r 2.0 198.0

=:f?'.‘5 ::0.: High Grade TEST 80.: V-56 ‘200 + 27°
6.5 91.5

'

-270 + 325 14.5 77.0

£3335 CNS: 2000 0'1.
- 325 77-0

h

:5 .

~55 .
, .

-

101511.*‘“‘"‘ '

Addition des Leactifs apres 1e stage du 30?.

7 lucAcxazrrs lb:;./ton
Time Z

1'
’

.

'

)zins. Solidf' pm NaCN ZnSO4 NazSO3 Lime M242 M404 12—303 R—343 CVSOA Mir/7 (”T—99. =02

rind 18 70 l
_

. To Pn
Pb Cond. 12 25

_ 1 .30 1.0 1.45 5.3
‘

Pb Ro Flt. ] 5 25 8.9 1 .07
'

Pb Sc'av. “15‘ 4 24 8.5__l ‘

.05

Zn bond. 4 24 11.0 i 1.75 .035 1.0

Zn Ro Flt. 4 24 11.0 J .03

Zn Scav. 51:. 3 24 11.0 H .40 .04
V

I

1'.
11I

Iczallurgical Balance : Assay % or Oz./'I‘on_‘ 3 ZDiawibutzon

'rcduc: gins! crzs Is'n‘c. k Pb (Zn ‘ Ag 117.0»me Cd 51 Fe
‘

Py
_

1‘; Pb Zn 7.”? 1
U.:-_w

“'7

4.8 k32.1 ”VB—8‘4 173’0‘."“IU‘T- 1“.“01'531'7'7" 1‘3’0’4’..

”“

15336 4.7 42.0
Pb R0 CO“

2.5 135 6.7 1.18.2 15.0 111.7” I , H
_ ’75.} l“ 0 79 9--_—-‘- -——.._——

‘—~.r——- l

IPb R0 Con. 232 11.6 132.1 12.8 16.3 I Ii 1 .79.7 14.7

r332.0 _ __ ______
._ ‘_

.. ‘ *--H I
_0'11. Pb Conc.[388 18.3 122.7 18.5 11.8

_

1g
_ ‘ _ ]‘-88.8 03.7 82.1

‘

0.2223 ‘11.1 1T32" 18'8”“.*j:'¥"‘8_'<'72‘0. ', 05217.2 10.41 NJ; $349 5 72
Zn ROCOUC

7 14 ‘7
. E 6 {-1 (i! ["1 17"“:

,

— ‘

1x I._ -. F '5
‘ Z

-,

_

'5 45!
Zn R0 Conc. 335 16.7 {11.53 36.8 g 1.37 . { .1 1 a_) 5.5

1

(51.1 8.7}..

_

_

.

‘

1‘ :‘ 70'11. Zn-C-onc. 437 21.8 I: 1.5 29.0 I180 l 2} .1. 6.9} 6--8 10-8
._._.

.
.

1; £5 9
_

1
__2q TaiT 1707 159 o

I; 3'3 ~58 ! -3l ‘ -

;: ‘i
4- 3-3 7'

‘
.

'

i
_

1

«942.4 ‘2DQZ_-L-.___;}'5«67_ .Mé,l.1fi1-..__.... L0,? $100-0
’00 0 10010
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+65 1 --...-_..: _ --.-~

NORA‘JDA ORE DP£SSING LABORATORY -

4.5 + 100 5
,

. ~

_

’"1106”¥"156"-'
_. 1__q_,._n 1.”..“

PROJECT; VANGORDA
.

DANG 17-03-75 .
1-... . —. -—— «——-«-

.u..m.. ~———~-
‘

—150 + 200 2.0 98.0

5‘50ng 30.: High Grade TEST NO.: v-57
.

-—200 + 325
'

.

8.0
.

90,0

_

325 + 400 15.5 74.5

.083305 cxs: ZOOOgr . .

M

_ 400 .

74.5
..

“', '
_

1011LREA-3&5:
Remplacer chaux_par la soude dans une nouvelle

_

’

procédure
_'

” REACHNTS lbs./con
Time 2

i—“—~—-
"~—-~

Hins. Solids; pH ,

-

,.

Grind 18 70

i
.30

Pb Cowd, 13 2a__ P 7 1

Pb Ro+Scav. F. 9 25 8.7 |
.__

1s: Pb c1 F1. 3 20 19;§_!.-08
I

2nd Pb c1. F1. 3 12 10.5 4 ~06

Zn Cond. A 24 11.1 h
.

91
Zn Ro+5cav F. 7 24, 11.1 fi .30

lst Zn c1. F1. 3 10 11.2 H

2nd Zn 01. F1.
2 8 119 |

Metallurgical Balance 5 Assay fl Units ‘E ZDistribution
__

‘-Prcd;;c cxs awn. i Eb ___Zn_!JmL_~_ : 1. 'igPh 7n 134,
'

”3nd pp 01 Conc’ 191' _2.6 93§;§_~ 11.98 13.53 a 26 5' '12.0
__

Pb R0 Cone. 405 20.3 123.5 13.2 _H ‘ 7 00.3 28.0
-- ____n __

0:11 Ph Conc. 563 28.3 117.6 12.7
_

. f 84.3 37.5

mam -.1é1§_._9.; K150... 51.8-.. i ._ in q «11 2

11181:} (‘an 338. LB 0 f[O 67 2'3 6
.

.

.

h I 2141 R7 7

.—

.QLLL.Zn_£0821_h__53 77 4.?0 58 17 A _% Igz,1 :Q =
__

§3~§ail A.' 883 _44.3 E
.32 .65

_ >8 .

. €2‘1__“13.0
.

__ neg-<1 W1.29;.- - .___ jigs.-. 2.5.9 .._._.'_ ..-..-. _ -_ PM. .hw
100.11.... -..._...____. ..-



Screen Wcivht 96.
' 95

A

5%.
‘...,AD,31.Y.§,C__ (EMS .-._h'e.LghL_. ..,,-Cmn...__‘.v .23551

~

. +65 1 ._..._.-.§ ._....--

NGWIDQ ORE DPESSING LABORATORY —65 + 100 1 .

.

-

; ""3106’1'156“_'
—" --—'_ ——" "~_" ~

PROJECT: VA§EQBDA DATh: ‘

17_o3—75
.

'

-*
._.— -

“'150 '1‘ 200
2.5

, 9L5

SAI'IPLE ;;0_: High Grade TEST NO.: v-58
-

.

‘200 +
.325 8-5 89-0

,

_

325 + 400 13.5 75.5
-1

.
_ 75.5

’

CHARGE CNS :_ 20001“.
'

1100
1

__

‘§;;1nfls, .
, TOTAL

‘ ~“"“‘ '

houvelle Prgcedurerfl'g good fiepgracjgn Pb—7n) v

*1
'

RHACENTS 1bs./ton
Time 2 -. _,__._____-__.__..,.

- Ming. 5031ds CuSO R-343 ZnSO R—303

Grind 18 7O

Bulk Cond. 2
0;

Bulk Float ll 25

Bulk Scav. 3 20

'15: Bulk C1. 6 25

2nd Bulk C1. 7 23

Pb R0 Conc. 515 21

Pb. Cl. Float 5 18

Metallurgical .Balance 1 Assay 11
Units

11 ZDiscribution
'___

Product (3-18 1 72m. 1 pb 1 Zn 1 Ag 1 11 ‘
11m, 2“ V M _‘

.

a .

1'

.Eb2._<§2.n_g.__ -_~3_8_Z..1.-19.._S1_2_37_2..31.11.101.043. 1 11 1180-6 70-4
..

1‘
1O'LL Pb Conc. A66 23.41 19.9 32.9 1 11___11 1: M 5‘ cu 1,- - ___.- _

'''' '

‘
:' H

OlLL Zn Cone. 141 7.11‘ 4.88 Jfifi
. 1 i1} 1: U 'L 1 _“

1-—-~‘
-*‘-

'-—*—-"**-'n
‘—-

.

_

Bulk R0 Cone. 932 46.91 11.0 18.6 1 11 1_ 1193-9 .

95-3

.511: Bulk Cone: 671 67.11; 7.88 13.3 f 1 11 1198.1. 97 6
~*‘

.
,

“ '

1 : '2!Tails .. 655 32.91; .26 .66 1 1 451 11 1 a o I.
_--—-.-

,. 1:
3‘

Head‘
~

1,988 . 15.37 9.14 1 1 1: 1110011993X'—
~

9

11 1 1!
«1 .

-:' 1.
, L‘ 1 11 1

___. ”:4“
-

. _._.....__.. v” -——-—~—--—- ’--- “"‘—-" ""

”-'“I ‘u.
11



buy-gun 1‘.u13;ut. ‘o
! 1-0113.l.y.§.c_,-_-__.,_ __ _ .\. - -0'eLghr... _

~

+65
‘

NOW-IDA ORE DRESSING UBORATORY —6s + 100
V

”31001—150 "
' '~ “ " ’

’ROJECI‘:
V3330.“ 0.1m: .26-03-75

_
1

“W“

-150 + 200 l 3,0

7 ‘2’
’

'

33:31.3 30.: T351" 1‘0" V*59
.10 + 2/0 8 0

'

~270 + 325 15.5

PARC: CNS: 20001 3,,
~ 37.5 73.5

g, .

112' s _
‘ , TOTAL

“““‘ ‘

Floctation a 11339} Ph, pas une tres bonne procedure.

7i REAGENTS lbs./con
Time' 2 l 1

12165.. Soh’df' pH i, Nam 2118011 1139501 mme [AF2423rAF404 11-303 11—343 .cusmL Mibq CF—98 so;
5 I p

‘

-

kind 18 70 3: 30 1.0
.

)1
.

. To Ph
Pb Cond. 3 25 7.8

‘. .5 .03
"

5 L

Pb Ro+$cav F 1 9 25 7.8 i -

.09
‘

15c Pb 01. r11 1. 20 L-’ .08 .

..._,os .

'03
'

'

an Pb 01. F1 3 12 9.0 E: .06 '01 ‘

Zn Cond. 4 24 10.0 ‘,i .70
. -°5_ 1-0

.-
_

n
-

Zn RQ+$cay E.‘ _7_ 4241 10 1 E! ‘ ‘12
-

-08

1st Zn Cl. 1‘1 3 10 .10 1 1! \ '05 -

'015

211d Zn c1. 11 2 8 10.1 [' ‘02
. _

‘005 ‘

:ietallurgical 8.113666 ‘1
_ Assay : Units 1 °.Distribucion -

Product- GFZS KHz. t pb ‘ Zn l A2 l g f. Pb Zn AL

'11 =

2nd Pb- 01 Com! 179 9.2 C 31 4‘ 33.2! g; I? 52.9 31.6
- ---—-----———-—- -——-—-—-- ————- m."

1 ‘ x:
Pb R0 Conc 243 12.2 $4 7-31 30-7! I . 51‘ +5 61'0_ 38 7

M~

'. 1 3-
h

’5O'LL Pb Conc.’ 518 26.0 g, 18.6} 30.53 31 I g:
88'5 82'0

'--—-—-5-
‘-~-—;

'

~

4.].~——-~
~-

.-

an Zn c1 Com} 182 90 512-9211 12 0;; | I? _ 3‘ “'8 “‘2
.—.___...______ ,‘__.___.,____.._._

l: '

g‘ .

.9 R0 Conc. 362 18.2 i: 2.34 7.6 E
_

1 g h 3 z 7.8;"
14.3

O'LL Zn COfiC.l§ 751. 137.9 5', 1.1.1 A 0 I j l I 1:1 8.8515 6
"“ ‘

. 1 1.; 1%
__2n Tail

.

‘
718 36.1 " .26 64

g 1,; 1 1.7
2.4

.

311266 ‘1,990 Q ’i 5.46 9 681
_ _ it-.-” .-._..___ $100.0 M1000



&:;I§’20_____w ..__h'§ight..-.r-- 11'"..._- .Paséi
-

+ 5 I

I‘IOW'IDQ ORE DFESSIIIG MBC‘R’ITORY ~65 + 100

"‘"1‘1‘05'1‘1'5'0 gm"
" ._.. ’ """N

'ROJEC‘; Vanggrda 0.111;: 26~03-75
.

"'"“
'

I
-150 + 200 2 98

H.912 \0. High grade TEST x0.: v—eo “200 + 270
7 91

-270 + 325 14.5 76.5

zinc: (3)15: 2000 m.
— 3257 76.5

__.

1214335:
Floccationign Ph éleve‘

TOTAL

Chaux en excés dans 1le'circuit de zinc

1 /
.~

mmcmrs 115. ton

3-3;: 50/110: 0H IINaCN IZnSOA Nazsoi AF242 AF404 R;303 1:331, SO? I

kind.
'

18
'

70 I II .30 1.0
’

“_

Pb Cond. 3 , 25 9 9 II '03 1:911
Pb Ro+Scav. PI 91; 25 9;9_II‘ __

.10
__

ls: Pb c1. HI 4 20 2.9.11! :08 .03
__

2nd Pb c1. m 3 12 10.0 II .06
_

.01
_s

Zn Cond. a

..

24 11.7 II 0.5
.1

z-.-. Ro.+Scav FI 8 21. 11 7 II .5 .10

lst: Zn c1. Fl 3 10 11.7 II .015

2rd Zn Cl. Fl 2 I 8 ,11.7 II
_ I .005

{azallqrgzccl 3.11:“cc I Assay I Units .3 iscribution
fl__

'roduc: Ct-is ITT—I m, I 2;, I Ag; I 41;» __‘_

2nd 25 c1 Con:-_32_7_~._11_.iIfi3~1_6_ 14.5I14.5__ .I 60.2
__

35% Cone.
_

292

i 14.7I211L4341I12101m I . 0. 1.61.1... ..._.... .__

0'11 Pb Cone
,¢

503 I"2_5_._3_I‘1_&_.‘1__ “1.5.; __s._gfl_;___~ .I*__,, .5 2 82.0
___

2nd Zn _c1. CoI1c 161 s.1i_.78 50.7. 1.05 I I__ __

-3 4 3-1

_23 R0 Conc. 334‘ 16.8 I? 1.1. 30.8I 1.2
-

I I I -6 7-1
__

9'5}. Zn Cone. 457 23.0 I: 1.0 23-.4I 1.1 I I -8 9 0
__

2:] 1a,]
’

1.028 51.7 I .26 .saI .28 . IE I I .7 5.3
’

we” 11232.1-1-1-5.9.? _.2;9_7..I. 3:2? - I , I - I 1.--
0. 100-0



may“ sag-1131.6 0_ =5"
’

e “H.121:1_1_y.5e ,_ 5.31.5 .- _ Weight. ._ -rum ....-

~
'

+65 I

HUMMER ORE RESSIIIG LABORATORY - —65 + 100

“"’“—’1‘05"€-"1'"'0
‘

'

"" " _- '

ROJSC‘I‘:
. Vamorda 07.11:: 26—03—75 I”

3

,

I
-.-._. —-

II -1.50 + 200 2

5:11:13 30.: High Grade TEST “9-:
V—61

‘ ’200 + 270. 7

_

.

«270 + 325 14-5

H.230: 61-15: 2000 C.

-

l.
_ 325 76.5

f’.. 1.-.
.

TOTAL2“R“°‘
Pareille ~a V~5_;,__;gmpla 22.1.1"W1m.»

1e circuit de P1]-
‘1‘

'

II RIS:‘IGEI‘€'L'S lbs . /:on
Time 73 I

t-z1ns.I Solid:~ pH II NaCN ZnSOz. Na2803 Lime Na2c03_Ay04 R—303 12-317 12—343 011502. 311m CF-9 509
‘ I I

.

rind 18 70 II .30 1.0

II .

To P'n

Pb Cond. J 25 a a .- . 2-0 -03
,

5 3

Pb Ro Flt. 5 25 a a_ I. -

. _.

'04

Pb Scav. Flt. 4 24 A- I '05

1|
Zn Cond. A

2!
11.0

II 1.75
_ . .433— -1'0

Zn_ Ro Ht. 4 24 11 0 I:
_

.04

II
-

'

Zn Scav. Flt. 3 J4 1] Q.“ ~22
_

-04
I

II

I 1‘
etallurgical 3;:1.:'~cc I Assay II Units II 7CDistributzcn

u ‘3
,

:oi..c: C-ZS
’

st: I B) I Zn IA? I
I

II
I pb 7“ An

I!
.Pb R0 Gene. 378 18.9 I23.6 I12 9 10.8 I I I87.7 25.8 79.2

_-.‘—--—-~ -__‘A—

.~—-—.'
I

' (I

Pb‘Scav. Conc 134 6.7 I 4.1 I12 2.7 I II 3 5-4‘ 8-9 ~__7-1
0'11. Pb Conc.I 512 25.6 I;18.5 I12.8 8 7 -I II I 'I 93.1 34.7 86.3

,

;

I
_

is'
.,

.

Zn Ro Conc. 327 _16.4 1-_ .96 34.1.1105 ‘. II I I 3.1 59.6 6.7

1
'

‘:
gr; Scav. Conc 7a 3.9 . 1.1 5.1 ,I_.92 I IL I I .8 7 1 1 4

x I ‘I :1
O'LL Zn Conc 405 20.3 3; .98 I28.-8 i 1.0 I .11 I :LJJLI 61 7 a q .
"" '

-- 1:. 2 _

Zn Tail
‘ I1,083 I544 3‘ .28 .64 27 I I;

I.
3.0 3.7 3.6

.

' '

i! I II I- 3533‘ . I2’900 I 35:98 $4.? 2'53 I . I"... ...-..- ._»_ _...__I_1m1.11 100.11.100.11 ___._..



bcxrcn 511:1 gut. ‘o

‘

,

.
'

9 ”A." 3‘ I.Y.$..0,.. _--._..... __..(3..‘.’1é_._..._.. .. -la'élghr... "r --.Cu::~.
...._.‘.

.2351:

I Ar. ,— .

-

.. ' -' ~"' '

LCPMDA OF: DWI-288]“r LABORATORY «()5 + 100 {
..—_:u:(.;1_1..—.;‘__..l:

4

’-.—v_..‘—-—'
‘..‘.--.V.n

'ROJECT: Vannorda DATE: 27-03-75
..

J 10 1.10
.

¥

.

1

--'_‘

-150 + 200
'

3 97.0

:.‘*.'?LE 30.: High Grade TEST NO.: V-62
—200 + 270

8 89.0
'

_

-270 + 325 15.5 73.5

#11305 6:45: 2000 C-
. 1.

~ 325'
'

1
73.5

__

I... ..

_ TOTALL__9.R.\S-
Xazs Iavec souge, crop collecteur et: de Cusogftrouble
avec la mousse. .'

gs REACENTS lstton'
”in: 7. I} .

"ms. Solid! pH 1‘ NaCN ZnSOA 2933303 Lime JEa2QQ3fA£4Qé . 3-303 12-317 3-343 CuSOz. Mibc CF—98 RaOS . i
1 l a

him: 18 1 7o 5} .30 1.0
'

1.6 .5 ‘
‘Pb Cond. 3 25 9.8 !§ .03

__

Pb R0 91:. | 5 25 9.8 u .04 1
__

Pb Scav/ f1: 6 24 2.1-} ‘ ‘

.07
__

Zn Cond. 4 24 11 d: 1.34
'

.05 1.5
__

Zn R0. 91:. 4 24 11.0“
.

>

.04
__"‘

\

Zn Scav. Flt. 3 24 11.10;! I .

.24 .04

1
n.

-

l

h.
Metallurgical Balance Q1 Assay H Units 2 7:!)istrib-1cion

__

Product (1‘15 ‘ 71%. I! Pb ! Zn i Ag I II } Pb Zn Ag _‘
. g;

. .

I

pb Re Cone, 379 i19_0 } 23.4 i 13.4! 10.6
3! 286.4 27.2 7.4.6

. -. .-

.-_.. a.
..

Pb, Scav Cone 203 ‘1.” i. 3.78 { 16.5! 3.2 i ‘1‘. L § 7.54 18.05113 _.

Pb O'LL Conc[ 582 1292 {.163 {12.51 8.0

’

31 E! 93.9 45.2 86.5
_”

;
‘

,3 1
' ' ’ ‘

if, =; _

I .

Zn R0 Conc. !_ 232 ‘MLZ..I .80. 32.5 i 1.11 i; !~ 21 2.2 49.3 3.9
~.-—

_—Z'n Scav Concg 92/
‘

I
:3 Lil .54 1.74 § 59

_

l {f 3 J n 114‘ 2 5 3.0 J _

z I;
'

t'

0'11 Zn'Conc.‘ 5—3651 21 9 a; .67 17.4 a .86 i‘ l . I 32 3.7] 51.9 8.9
_

5'7““
-- , i

'

g; '3 .

.Zn Tail
‘

‘

L 855 142.9 3‘ .29 .65! 29 2 12, 5;,2-4
3-0 4-6

_

.u'ea’d
. $1.993 ‘ i 5.14 9.36 2.69 i; i1100.0

100.0 100.07.
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'
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1....1111.” l.)’.$_<?._ __ ....-C.:‘:1> "-1102. ‘

r._._r...C;;:n...._‘. .Passi
‘

+65 1
-

:

_! m. nr- v.
.

~ -~---" ~----'

WIN-113A ON: DRE—$81116 LARCRATORY - ~05 + 100 -

'

1
..._.:..‘l.(.)-.—+.-.__..F.

.4

l-~_ ‘._—.-;
...—....'-

2303301"; vangorda
- 11.1.10: . 27—03—75

,
..

O 1’0

, L
‘

-

'

'

~150 + 200
,

3.0 97.0

SAXPLE 110.: HIGH (3111913 'I‘ES'I‘ £10.: V—63 “200 + 270
10.5

I

86.5

.

.

'

_

-270 + 325 16.0 70.5

215.30: c:-:s: 2600 a. .

'

'

~ 325
__

70.7
’

31311333; Pareille 21 \’~51, excepter l'addition du SO2 dans 16 TOTAL

broyage primair—E
'

1

i1 REAGEEE'L‘S lbs./to:1
Time 7: 1I 1

~

‘

"IFS Solidr- p11 1iNnCN 211303 Nmso; Lime y\1‘-‘242 AF404 11303 R317 1134.3 0050.4 Mibc CF98 507 1
‘

.

ADU C C.

Grind ls
’

70 11 .30 1.0
>

at pH 1.5

Pb Cond. 3 2s 3.911 .34 .03
”

_

Pb Ro Flt. 1 s 25 8.9 1 __1 .04

Pb S:av.Flt. 1 4 24 8.6 1 1 .05

Zn CondQ 4 24

11.011 1.1 1 .05 1.0
1 i.

‘—

Zn R0 Flt. 4 24 11.0 11 1 ; .04

:n Scav.F1t. 3 1 24 11.1 11
‘

.23
'

04

I

:1
11'
‘f

. —.s L— —

Efe:all.‘rg-col 3:1’”cc 1 “rs-my 11 Units 1 7CDistrvibuticn

Frch:: 1 c s 1 's Pb 1 Zn 1 Ag 1' 11 1 1‘40 211 Ag;
-

’b Ro Conc 411 20 1 72 4114 s 110 8
' 11‘ 183 3 ~0 1; 76 9

—

_.-_.-...._.._.__ .— :—;_—.' ;.—_
. .

_. 1 11 1
. J .x .

.-

’b Scav.Conc. 153 7.9 1 2.75117.2s1 3.85 1 11 1 4.2 14.0 10.5

713-0'11 Conc. 1509 28 s '1; 170115.}. 1 8.9 1"”"11
‘

1:
93.0'

.44 3 ""7 .1

“"

1”
. _.

1

~ ',___’__
. .

:11 R0 Conc. 1 405 20.3 :5 0.93124.3 1 1.11 1 11 11 3.8 90 I 7 s

in Scav. Conc.1 139 9.3 0.531 1.781 0.92 1 11 1~ 11 1.0 1.7 1.7

_

371-1 :n Cppc. 1591 120.3 0 8111721 1 0.92 1 11 '1 1 1 1; 4.313;.5 9 s f.
737311 1 330 111.7 1;

0 28 0.041 0.22 1 1
1

11 2.3 2.7 3 2
°

TENT.
k

11993 1 11 20 9.721 2.90 1 11 11100.0 100.0 100.0.
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. 411.51 11533.- _. _...__._..G,:‘.‘1$.._.L._._..- -h‘c;ght.. -r..£u::1 ....__‘.
.Bass:

-

+65
.____.1 __ --.-.

150M134 ORE DRESSING LABOPATORY —65 + 10.0 1. 1 93,;
—100 +750 9.

..___._..- '

89.521203501: Vanqorda DATE: - 27-0345
,

.-

‘mu
-

—1.50 + 200 2. 67.(
I

~‘ -

l ..
—

‘

27 a»

513121: 31).: 111011 01mm MS? 110-: V 64 200 + 0
=9~5

—270 + 325 42-5

91131105 05:5: 2000 m, .

‘ 325
-

REARKS: Ro rebroyage sur les mixtes de Pb et le concentré de
“MAL

zinc.
I.

H REAGENTS lbs./con
Time Z 11

1:21ns._ gull-(1,. p1; 11NaCN 211504 502 Lime R-3 11-343
_

Grind 8 1 70 11 .30 1.0
t 11

Pb Ro Scav. 9 1 25 9.11'I 5.3 .90 12

3b lst c1. 1 4 20 11.411 .08 0.5 .55 .03__ ..

Pb 2nd c1. 3 12
11.011 06 01

‘_

9b Regrind S 60 11 .05 0.5
"

"’

1

9b Retretement 5 20 10 1 11_._._,__.__ .___ 113
_ ..""

1
an R0. Flt. s 24 11.011 11.0 0.15

1.11 Regrmd 10 00 11 10.2
:n 15: c1. 2 10 11.011 0.11

'

0.02
Zn 2110 C1. 2 8 11-0 _.. 00.03; 01.00:;

Metallurgmal Balance 1 Asany Z or oz/rnn Zlnstribution
__

ficéuc: ans 1 712:1. 1 Pb 1 Zn 1 Ag ”1; ppml Cd 11 Fe
4

11
2nd Pb C1.C021. 113 1 5.71446 12 11 5 1| .0

_.
— -—

~~__~
« 1:13 Ret. Conc 220 11.2 1.10 34 12.9 (1 2 1 11. .2

_____fl __ __

3 11 Pb Com: 1— 433 22.0 1; 21.5 131 9.2 _11____ —

5b Ret. Tail 1 “272 13.8 5- 2.03 8.65 1.9 11
__

End :11 c1cOnc 1 1:4 ‘55 1.5 51.91 1.34 528 110.5811 8. 11.91 3
‘1

Zn Ro.Con_c.1 501 135.4 1 14' 13.21 0.98 11 1
_.

17-5111 1 707 13594"; 0 32 0.86 0.31
1

i
_h

;- 1'

11140.1
1973

1 :1 5 45- 9.54 2.68
11 1

.1



4 35,?11§§c_.---__~.._ -IU.§1§T___._ Ja'é’ighr... finds: W-

'.
.235;

‘

, +65 1
-_.. ; _._.-

110211-1311 OPE DRESSING ORATORY —65 + 100 1
'

PROJECT:
Vflorda

1

man: . 27-03-75
, ,1

”100 + 150

_

1 4
9L

""M "

~130 + 200
11

. 79

a?” 50.:
HIGH GRADE

'

TEST 110.: v-6s ~200 + 270 .

_ 155 63

-270 + 325 12.15 51.

Emacs crzs: 2005 Gr
-

~
— 325 51-0

I

.

E13335: Broyage versus taux de recouvrement_

1

TOTAL

_' ., 11

I

‘

03.103115 lbs./ton

1:: 50110:~ pH 1 ZnSO Na so Lime AF242 AF404 :03— R317

Grind 10 1 70 1
'

Pb Conc. 1 25
'

9.1 1 .75
‘

Pb Ro Flt‘. 1 s 25 9.1

1
Pb Sca\'.F1t. 4 2.1 8.6

1
Zn Cond. 3 24 11.0 1
:n he Fit. 4 24 11.0 1

Zn Scav.Flt. 4’ 24 11.0
1

1..

)‘etallLrgical “alrce 1 Assay 11 Units 1 'ZDistributicn
__

.Prod:rt a“; 7'“: 1 Pb 1 Zn 1 Ag 1 111 Pb Zn As;
_

_Pb_ig.§onc. __4_:19_’__2_2_£~1_1__.g_ 12.98 8 98”r 11 135.6 ~30.7 76.3
_

0-11 pb Cone, 751 37.7 .11 12.8 11.2 6 1 1____11 1 1192.9 41.3 155: 6
‘___ ______. _

20110. Come. 1* 39s 10 s 1 1.14 23.6 1.05 1‘ 1 1 3 ‘b-9 7 S
_

*011 :n Conc.1 608 30 s 1 0.93116.62 0 91 11 1
W 15.5 53.3 10 4

Zn Tail 1 631. 31.7 fig—072‘? 0.73 ‘1 0 25 1 11 1‘ 11 1-6 3-4 3-0
_

___H_ead
3- 1 1999 ACMEMJ .351 9 5;. 1i 1 1 11100 0 100.0 100 o

_

.

.
1 1 1; 1 a

_
""

'

a :1

s .- 1 - 1 - 1 . . -_- _ -111 11 -



barren 1‘.‘c11'11t. *6 *5
'

’3

:...../111n.!.y.5.e __-G:‘:1.S .-_h'eight._..r_.Cum..._..‘. .Qass
‘

+65 1 :

3 411 m-
, ,

-

----'—--=
-—-.-—--

f‘CRn-Jlox N: DESSING [ABORQTORY ~55 + 100 1
'

1

PROJECT:
Valgorda DATE: ~ 27-03-75

.
.

~lOO +

150
'

‘—

1
.

‘150 + 200
.

3 97-0

55:91.5 ::o_; 111011 0111013 TEST 110.: V—66
1

‘200 + 270
9.

'

38.0

_.,

'

~270 + 325
'

15.5

'

172.5

55:15.55 cxs: 2000 C,

' ‘

— '325
‘

72.5

KERR-KS: N373 avec chaux TOTAL

11 REACEN’I‘S 1bs./ton
Time 71 I -

I

.

Kins. Solid!’ PH 1111301 211504 Naosoz Lime AF242 1111404 R303 R317 R343 .CuS'QJLgLibgfi‘flc‘ng
53,5

Grind
‘

1s 70 11 .30 1.0 .5

.Pb Cond. 2 25 9 8 11.23
Pb R0 51:. 5 25 9.3 ‘1 .07 .

Pb Scav.F1t. 4 24 9.2 1 _

.05

Zn Cond. 3 24 11 0

11
1.0 1.0

211 R0 Flt. 4 24 11.0 11 1
‘_

.09
|

‘ .—

Zn Sca\'.Flt. 3 24 11 0 11 0 30
‘

04

11
1!.

I

11
Xetallurgical Balance [- 1\ssz1y. 1 Units ‘1 7?)is:rib~1:icn

Product 01:3 .1 7124:. '1 Pb 1 Zn. 1 Ag 1 1 _ 1P1) Zn Ag

Pb Ro Conc. 322 115.2 [25.1 154311105 1‘
'

'

1 3.5 22.7 72.1

0111 Pb Cone. 517 25.9 117.25 15.171 8.62 1 1 {—91.7 41.0 3.2

'

._.. . . 5—“..1‘. -

‘
. -_-._._. -.__._.._... _....__ _.

Zn Ro Zn Conc1‘385 19.3 11.03 120. 8 1 1. 17
1; .3 4.3 511.0, 1 8.»;

— 1..

:.—._—_._-
W. .._..._...

.11..
..

0'11 Zn Conc.1713 35.8 10.84 15 11w0. 98 1; 1 5.1 55.5 13.1

Zn Tail 753 18.3 i; 0. 27 10. 0; 0. 20 . 1 11 1 11 2.1 2.4 3.71
-

_

1 i 1
‘

13-"
'

4‘ 1 i
__11ead

.. 119931.100 0. 4. 87 z 9 58 . 2.68 ,1: 1 1 . 11100-011000 100-0
_

'

I 1 1 I 1.: 3;
.

'

L
1 1 1 1'. 1..

. 1" 1 1 i1 1 1 11 I

.\

.

‘-

.

'

~ .1
. 1 _. 11.... _ _‘ __-__’ 1, -



hcr.cn hcivht. =" 9 fi

5....O?.‘3"?.Y.$.(.‘-.._l_._.... __-G.‘.1"_._._..‘.--12'éight._._r_-.C1.25 ._-~, .2355
‘

+65 3 f
,

mm D
r

-_.....-.. .. ...-

{O~419A ORE DAESSIL‘G LABORATORY —05 + 100 5 i 99.5

n ,
””1100 +750 . 4.5

...._._..._.-

"55:0
. PROJEJI': Vangorda DALE? ‘ 16-04-75

..
.

"““
'

'

‘
~150 + 200 I 20.0 75.0

:4?” 3.0 3
11101-1 GRADE 1251 110.: v-07 -200 + 270 15.5

3 .

59.5
—

‘

_270 + 325
12.5 47.0

€121ch 01:5: 2000 C... ,

_

- 325
“‘0

_

2,93.s , 1301,11.
“ '

Rebr0\aqe su§_lg_ggncentré de zinc avec augmentation

de sulfate de zinc

.51 RILAGLLRLS lb 5 /CO'1
. e, 1

111m: 1’.

; {14.9th 5

.1125. 50111. p11 5NnCN 213504 01112807, Limo 7113242 710404 11303 113.13 011501 Hibc c1303 50a mace... _’_.__5_._
1 1

.

Grind
' 10

5
70 H

.

-. 01m
Pb Cond. 8 5 25 9.0 5: .50 2.5 .60 5.3

1 1

I
'—

125 R0 -5cav.1=.| 7 25 9.0 i .10
15: Pb 0111. 3 s 20 11.4 3.08 0.5 .55 .025

_

2nd Pb c1. F115. 3 12 10 7 ii .05 0.30 .08 .01
3 __

. I

:n Cond. 5 24 110 5; 2.0 3 __

1.0. 2.0
_.

5
'

i

:11 R0 Scav.F. 9 24 11 0 35 a .17 0.25

15: In 0111:. 2 10 11.0 '35 0.25 .02 0.5

2nd Zn C1.Flt. 2 8 11 0 [i 0.04 5
_ L .005

Metallurgical Balance 5 . Assay 5:5 Units 5
7iDiS:ribu:io:‘.

__

Product 03:5 7<:;:. '1 Pb 5 Zn Ag 5 . 55 .34 Pb Zn Ag
__

1 5 .

.

~2nd Pb C1.Conc. 191: 9.7 [-30.12 112.9 5 5: 5350.7 12.7
- ______-.__,_ __________..____.v‘___.._.__ I

' -

..

Pb Ro Conc. 291 314.7 {27.4 [13.7 g ; 378.2 20.4
1 . 1—... 51 .‘ '

.
-._ ___ .—“‘

_

"

'. -

3. 3 3:

0'11cOnc. 533 20.9 517.28 51:.5 5 3! 5 3290.2 37.1
w-.__..._._______.. fl-

“‘1'
"

55
"

_

.

2nd :n c1.c. 5 :35 1: 0 ,3 1.112 140.00 5 33 5 33 3.3 50.1
_

__

Zn R0 Conc. I 684 312 {a 1.05 516.86 5 l ’33 5 3 I - "5'7 1 59 2
_

Zn Tail 5 755 {38.6 120.36 50.945 2 i 5 12.7 I 5.7-
_

115313 11953 500 0 ;:5.15 9.83 f l 5,3 :1 3:.100 05100.0

,_
5 5 :1 5 1 55 . 5 ..'-- .-._..

. .

,



. 2 A511 11/1519. --__.___1.5115.‘.L__._ . - -113111,112.. ..r “£1331 ...._.

I .2055
~ '

.

.

‘

+65 I
-_.. ; _._._.

11’ “NBA OPE DRESSING LABORATORY -65 + 100
'

'

~

PROJECT: vangorda 11:51:: - 16-04—75
..

”‘00 + 1‘50 3'5
.._.

96'5

._---._.
3

1
$150 + 200 18.0 -78.5

52:91.3 on
HIGH 011402 11:51" 1.10,; v-es ~200 + 270

'

15-0
‘

63-5

1
—270 + 325

13.0 50.5

E11130: C}:‘:_ 2000 a,
«

'

I

~ 325
50.5

-

EJEZ‘LISKS: Augmentation 'de sulfide de sodium
TOTAL

11 1112;101:2115 lbs./ton
Time 71 H -

runs. 50118:, pH 1180011 211504 NagSOE Lime AP242 Af404 R303 11343 (1050.1 1mm C1798 Dich. 51:4 .

Grind
.

‘

10 1 70 11
.

.,

to 0H
Pb Cond. 8 1 25 9.0 11 .30 2.5 .65 3:3

__

Pb Ro Scav.P1.1_ 7. 25 18.9 11 1

_' '_____ .10 1

__

lst Pb C1111. 4 20 10.9_11 .08 0.50
1

.20
.. __

2nd Pb c1.F1:. 3 __12 11.1 11 .08 0.30 .05 1 .01
_

Zn Cond. 3 24 11.0 11 1 f 1.0 2 0
“_

Zn R0 8 24 111.0 11 ’. .15

lst :n C1.Flt. 2 10 11.0 :1 0.21 .02 0.5

2nd 211 Cl.Flt. 2 s 11.0 11 0.05 .005
1

)fetallurgical Balance 1 Assay
1

7‘)‘ 0:11“ 12i0'1
__

Proiuc: CI-ZS 1.”:1 Pb 1 Zn 1 Ag 11; (ppm)1 Cd :1 lo Pv ‘1 Ph 7'1 \n
_

211d Pb c1.COnc. 6L1..3.'_L1.59."L 15 1 1 11
_

1 32.2 5 1
_._

Pb Ro Conc. 170 8.5 1‘. 37.7 13 1 1__11 _
1 06.002

2
2-- _____ __fl__ _

0.711 Pb Conc. 1 382 18.5—122 3 114.3
_

1 _11______” _ 1 8.1.0 _s.<>
__

2nd :n c1.cOnc. .107 s 1 i 1.4 157.5 356 1 .05 11 0.411 51 11 2.4 30 1
_

211 R0 Conc. 495 2.1.1 1&1‘75-“22—572—1~ 1 11 1 11 8.7 00 5
_

’2'; Tail 1185 157.4 1; 0.54 0.74 111 1 1 1 11 5.414 a
_.

E113
.

. 12063 1100.0 14 85 9.114 1 11
‘

11100 n 1nn n
_.

—

.
. 1 1 _ 1. -11..- .. .......... .11 ._



v

' KSJ'EGI‘XL -EE‘EI‘S’)“
t

.- Jigight... .2... ....C::::: ....._ - .235 5::
‘

.. ..

,

- E +05
'

E
_

E
____

Lu MBA 00‘: DRESSIE‘EG UEORATORY i -05 + 100 E
?ROJ§§_T= “330nm DATE:

16-04—75 E
—100 + 150

E .

, 1
-150 f 200

,

2.5
_

97.5

'

5:29;: 3.0.:
HIGH GRADE :25? 30,: v-69

E
—200 + 270

‘

8_0
»

.

59.5.

.
-270 + 325 17.0 » 72.5

E92130: cxs: 2000 Gr E — 325
.

'

72~5
_

R5333“: Standard a \'-66,exceptcr l'cmploi du sulfate de zinc E TOTAL
V

a la placm—sulfifie de sodium

I

E 7

7E REAGENTS 1bs./ton
Titre 7, El .

Fina
, swim-E p11 iENaCN zmso4 1139303 Lime AFZ42 AF404 R303 11343 Cusofl Mibc CF98 31375 Dich. E

Grind E 18 E 70 EE .30 1.0 _5

Pb Cond.‘ 8' 25 9.1 E
I

'Pb R0 Scav.F. E" s 25 9.1

EE .30
_.

.11
__

151’. Pb C1.F1t.E 3 20 10.5 EE .08 0.3 20
_

02
__

2nd Pb C1.Flt.' 3 12 10.9 E? 06 0.1 .07. E
_

ELCond. 3 2.: 11.0 E 15
__

1.0
_

Zn R0 Scav.F1. 7 24 11.0
E

0.25 0 13

15: In C1.Flt.
L 10 11,0 E .10

02

211:! :n C1.Flt.
2

3 11.0 E .02
.005 1

Xetallurgical 3::1lancc E Assay EE Units E
Znistributzon

9,037.1: “—7215 E—wE Pb E Zn E Hg Cd E Fe EE Py E Pb Zn Ag :
2nd Pb c1.c. 145 E 7.3

E434 E 12.0 E114 .021 E13 4E E001) 8 9
_

Bbfiflé‘gr—‘TET... -ETFTITEEE—TE 13.7 E E EE E 80.8 13 3
--_ ’— ____._ _

6711 Pb Conc. E 516 23.9 116.57 E 14.0 E E::EE E E 91 0E3s 2
_

2nd :n c1.c. E‘21s E11.0 Er—(IggE 46.28‘ 380 049 E1 9

EE 21.35E EE 2 0 s1 3
__

EWE‘ 30.1. E1._3"1—1.07E31.14E
'

E E! E- E! 4.0 37.0 _

511 Zn Cone. E 636 E31 5 3; 0.88 E195 E E E; E E EL5.3E39.0 _

E'Ean . E 848 E42 0 0.29 E 0.66E E E 2.6E 2.8

READ~
.

. E1990 E100.0 EE1.79 E 9.88E
‘ E. — EEM -_. -__. EE100.07E1.00 0

.-



berm/3n lacignt. 'Vé_
'
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-

I +65
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1‘5 .A‘IDA URI: DRESSING LABOPJITORY 465 + 100

*‘i‘i‘dé‘fié’o
“

PROJECT: Vanzorda DATE: 0 17‘04‘75
I

‘_
_.

._.-_._.
'

‘

f
—150 + 200

'

5,3391; 30,: man 0mm: TEST 50-: v-7o
‘ ”20° + 21°

‘270 + ,325 14.6

came; cxs: 2000 m.
— 325

'

,
.

74.5

a}; :, <5
_

A .

'I‘O'I‘AL
‘*“‘““ '

Contralc du gemjsde flottntlon

ii REAGEXTS lbs./ton
Time 7. I .

.

,
:1

.ms. Sollds: pd HNaoS NaCN NaoSOz Chngx 3103 55139-1.3141,
I

'

H

Grind 13 i 70 110.5 0.30 1.0
. I

‘Pb Float. 9 25 9.2 I: 0.07 0.12

‘Zn Cond. I 24 11.0 I} 0.95 - 1.0
‘

Zn Float. I 7.5 24 1_L-_0_II b
0.14

'

-

H ;
I

{g i

{I 5

It a
u I

II. I

Ii

‘iecallurgical Balance I Asnay {I Units I 731strlb.

?rod.cc l 62.15 Z": I I I I! I
I.

_ __ __ ___._.-_~I___ I
.. I I; .

I
.

|
‘

1 I, .

u .I' “5&1mer:.§u1mkim~.II ,I r“
I I‘ l I ' I

_ I .._~ I"‘—

x u l'

I 4 __I I I: _ I
'

; I I I! I ,I
.-

‘

i3“
'

i:

a: ‘ I I 3-,: I I U I
‘“

g 1 2; g g Ii :5I I

'

a? ‘.
_ .

.

.1 I 1
~

- I » I I'- I . - - - . I..- II....__.. _._..__. w..... ._.._, JI



VANGORDAz’ HIGH GRADE

Test No. V-70
~

Contrale du temps dc flottation

Tableau ”dcs régultats

ASSAY (11* % DISTRIBUFION

Wt. %Wt. Pb Zn Pb Zn
'

Pb R0 Cond. 1.5 121 6.1 43.77 11.42 52.4 7.0

1%'- 3 min.
'

95 4.8 21.69 16.1 23.2 7.7

Pb Ro Conc.
.

216 10.9 35.37 13.48 75.6 14.7

Pb Conc. 3 - 4; mins. 119 6.0 8.03 16.8 9.5 10.1

4% - 6 mins. 77 3.9 4.42 20.1 3.4 7.8

Pb Scav. Conc. 196 9.9 6.60 18.1 12.8 17.9

6 -’3 mins. 95 4.8 2.41 23.1 2.3 11.1

7% - 9 mins. 74 3.7' 1.0 36.2 0.7 13.4

0'11 Pb Conc. » 581 29.3 15.91 19.48 91.4 57.0

Pb Tail
'

1,403 70.7 0.62 6.09 8.6 43.0

Zn Ro Conc. 0-1; mins. 195 9.8 1.94 _33.79 3.7 33.1

13-3 mins.
'

94 4.7 0.92 10.01 0.8 4.7

Zn Ro Cone. 0'11 289 14.5 1.60 26.08 4.6 37.8

3-43 mins. 121 6.1 0.60 2.65 0.7 1.6

4%-6 mins. 162 8.2 0.48 0.91 . 0.8 0.8

Zn Scav. Conc.
-

283 14.3 0.53 1.66 1.5 2.4

6-7i mins. 142 7.2 0.44 0.61 0.6 0.4

0'11 Zn Conc. 714 36.0 0.95 11.29 6.7 40.6

Zn Tail 689 34.7 0.28 0.70
'

1.9 2.4

HEAD 1,984 100.0 5.10 10.02_ 100.0 100 0



. be men 'n'ci gm; "-5_ 95 “a

'"Wannlxsqw__~_,n-..-GH>-_W_.J-_Hc1ghn_..T--Cua..w._ 2355
,_ I

f +63 . I __.”I ._.... _

NOR IDA ORt DRESSING LfiBORATORY ~05 + 100

“137001750 '
"- W” ' .._.-

PROJECT: Vaggorda DATE: 17-04-75
.,_

I
-_. —~

""““ ”

-150 + 200 2.5 97.5

O

7.
:-

33x21: xo.: HIGH GRADE TEST NO.: v-71
~200 + 2/0 0 90-:

-270 + 325 15.0 75.5
_

I

001305 cxs: 2030 a.
~ 325 75-5

. 5203135 TOTAL
Addition des reactifs aprés 1e broyage

I 7| 01591002513 lbs./:on
7-1m;- Z N -

2-5115. 50110:» pH IINaCN ZnSO4 Nazsm Lime AFZ4') 103101.330;

Grind
"

18 70 I 5.5 II
.

IPb Cond.' s 25 II 30 1.0 ,

Pb R0 Scav.F. 8 25 8.5} II _..95 _.._ ___._LL_

lst Pb C1.F1. 4. 20 10.§II .08 0.3 ‘.09 ..

.03

206! Pb C1.F1. 3 12 10.5
II

.00 .02 I .01
Zn Cond. 3 24 11.0,: 1.3 1',

Zn Ro Scav.Fl. 7 24 L11.0 I'
‘

I0.4
‘

lst Zn Cl.Flt. 2 10 11.0I1 0.1

2nd Zn C1.F1t. 2 11.1Il .295-..

Metallurgical Balance [1 Assay z or oz/ton
.. II ZDincribution'

_

J?rcc;;C-: ”—‘Cgib ITI—é I‘b I Zn I Ag Hg PPMI Cd II Fe Py II Pb Zn A9.
_

2nd Pb c1.c. 41 I 2.1 I012: I 8.98 I 100 I.Ol8 II 4.5 9.98' II_20;0 1.9
_

BEEEonc. Eigwwsiz IKE—I12»: I I II I; 43.21 0.5
1.- -__‘_ ”fl“ __

0711 Pb Cone. I317 10.0 I213 {97.0
'

I II I I§85.127.3
.an 3“ C1-C0nCI313 10.7 .' 3.01 70.5 I

I

340 I.062~II 9_9 I14-71 II
4.3 54.3

Zn R0 Conc. I375 19.0 2.35 3.1.9 I I I} I" 'AI 9.0 00.7
_

1:711 Zn Cone. I471 I23.7 g: 2.24 528.89 I I I I I' 10.7 03.3
_.

fi‘Ta11 I190 I003 I' 0.34‘
0.04

I I I; , II 4.2 _3.9
__

Fifi) I930 I100.0 ,I- 4.95 9.95 I I .
II

_ . ...- II 100.0 I‘m-.0 _
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I

i ~1'~cn 1101:1210 ‘3' 9'

~ '-../_\)§.r11y..50. ..-C.11$ .-_1:'£;ight_..r..CL°:2-_r .easéz
‘

.

'

+65
. 1.......... 1 __.-.

HOW‘IDA ORE DRESSING UKBOMTORY -

—65 + 100

.

-

.

_ ,- ““7100 1750
=

4.5

""2"“

"er-Ts”2110ch:; vangorda 11/1112:
25 04 75

1

._

-

.

. ..

3

*‘w‘

.

‘

-150+ 200
.

r 11.5 84.0

5‘.)ng ::o.: HIGH GRADE TEST 110.: v—72

'

1

“200 + 270 35-5 5863

1

-270 + 325 19.5 39.0

c1930: c115: 2000 Gr

'

" 325 39-0
-

"'. ..

. 10111.333355: L'emploi du sulfure de sodium avec le sulflte (16
I

sodium. '

1

11 REAGENTS lbs./ton
Time 2

11
‘

111.15. 80118.: mi _1NaCN ZnSO Na so

Grind 1 10 i 70 '11
I

l

Pb Cond. 4 25 8.7 1,1 30

Pb R0 Sca’v}. 1 6 25 8 7 {_
'

lst Pb c1..F1.1 4 20 10.7 1 .08
.

“-11-
2nd Pb C1.F. 2 _1: 10.5 11 00

211:! Pb c1 F1. 2 12 9.8 51
Q

:11 Cond. 24 1!
2n R0 8 24 10.2 31

. '1
-‘ “1 .: .

7 1
.11.: =1 8111 . 112 .1111 11

Metallurgical nuance g Assay 1} Units

15 iiniscri‘mztion
__

. -
. .

1
.

1Product 01:5 I f-;1:c. é I’b 1 Zn [Ag I i; 1* Pb ._Zr1
_

1 a1 1
2nd Pb c1.c. 96 1 4.8 1 39.61 13.1 I 1 1‘ [1 38.8 6 7

__

Pb Ro Cone. 234 11.6 1‘, 27.51188 1 11 1185.2 22 1
-- -

. '-—-;: ,g
- —-- -—-- —~—- -

0'11 Pb Conc. 444 22.1 I 183118.1' 1 _1‘._ .. 1M“ __- —-

_‘
l

I: ,' .

2nd 211 c1.cOncL 116 5.8 15 1.5815883 i i; ! ii 1.9 33.8
:'

1 — 1

1. ,- 1,
211 R0 Cone. 509 25.3 1,1 2.21 21.13! ‘. :1_ .1 $111.4 :1 s

_

1

-
-

'

1:
2n Tail .- 1056 52.6 1; 0.57 0.751 I 11 l 1’ 6 L] _4 1_ _

HEAD
_

.

200.9 100.0
1

4.90 9.75 i '1: 55m 0 1011 n
—-

.——
. .

if 1 1‘. l
l :1 I

.. li ..
- 2--

1 '



human I101 3111: 9a. *3 '-’-_
’..,..-’LD«'II.Y.5.Q._ __-G.:‘:i$ .-_11'e1.ghz;_--r....C.1:n' m.-- .2355:

2

+65 I 3
1

, I
r-

.......... .__ _-.--

I‘ICRQIDA ORE DPcSSIIIG MBORATORY ~65 + 100

'-'"':"(")6’,I_"IS‘ I
""""""""

"':""'
230.1302; 0mm,“ 0.1112: 25-04-75.

I )0
4-5

_.,- -Ei-L
-.-._.

-

~150 + 200 11.5 84.0 .

3]..)ng 30,; 111011 GRADE TEST N04 v-73
“200 + 270

23.5 55.5
'

4270 + 325 19.5 39.0

25.150: 0‘: : 2000 C.
- 325 39-0

--

{33.5 s _ ,' , .
.

, TOTAL
“4‘“

Stage du d1ox1de de soufrc (80.) man suprlme avec
.

—" ‘

6

un conditionnement d11_plonch

T REAGENTS lbs./ton
Time Z

II
5.

“if-Sm 501111.:- 93 IINaCN 7n504 ‘37
~ LimeIAmz 31404 4131121- R545 Q1504 I915: 15911

50% \‘Lgs Dirk
‘ I ..

I 0 p1
3:132. 10 ,0 II — I 5.3

I

I’b Cond. 4 25 8.9II 30 1 .15
.

- .5

_>b Ro+Scav.F1.I 6 25 8.9 II 1.0 .15 .11
_

Lst Pb 01.51. I 5 2-0 1049““ 08 .15 .20 .07 -

__

2nd Pb C1.F1. 2 12 11.0 II .06
.

.20 .10 .01 —

__
_.

I
.

Zn Cond. 24 11.0 II 2.0 I 1. —

2.0
_.

:n R0 8 2: 11.0 II I .15 ~

15: :n c1071. 1 10 11.0 II .45 .02
_

2nd 211 c1.1=1. 2 8 11.0 II .08 I .005
_

‘ictallurgmal Balance I Assay I Unltc II 7{Dis:trib:1:ion

1mm: 0:45 I “:9; I Pb I Zn I I I II Pb Zn
_.

.211_<:1__F:0_.C1.C._ __15_I sj 54.94 9.12 I I 8.7 .7

?b R0 Cohc. 76 3.8 I? 34.1 14.4 I II II25.6 5.0

3'11 Pb Conc. I241 112.1 I. 29.1 I101) II ”I095 20.5

2nd :n Cl.ConcI._;7:56 12.8 I 5.90 19.27 I I I 9.9 04.3
mt... _.__.—

.. . I I... :

2“ R0 Conc- I668 .

33.5 i! 5 70 22.2 I I ,1 I .I24-S 75-6
"‘

-'
1 ._

‘

1 1‘
‘

g: '_
“

2132111 I034 154.4 1; 0.56 0.70 i :I I 116.0 I5.9
_

15m) I1993 I100 OI: s 06 9.81 If ‘3100.0 100.0
.

-
‘

' ii I‘
I. I ~ I ii _ _- - II _ __--
,

._



’
V

' buz'ccn h‘ciaghc 96.
'

5%

1

9.31
f....I§11.-"1.)’.$..Q_-._..._.... ._.2 3‘; .._..___..__1'x'c:_ghr._--r....Cu:1._.._. .2355:

‘
'

+65 1 1
1.: M's, r- .— 1

.

.—-- ——~--

1‘ "111A CR: DRESSING, LHBORATORY —65 + 100

_ ""1100 +750
-_""""""

'3’"
PROJECT: Vangorda, 11.1112:

25"“ 75
..

4.5 92.5
__..-...

‘

~150 + 200 11.5 84.0

51:31.13 110.:
1111711 GRADE 'I‘L‘S'I‘ 110.: v-74 —200 + 270 25-5

581-5
I

-270 .1. 325 19.5 39.0

63.130: cxs: ‘2000 C,
_ 325 39.0

_1

:_.;,......._ , .
,

.
, 1 , TOTAL.~...«..\.~b. Tous 1135 reactlfs etalt addltlonne dans le broyage

primaire.

11 REAGENTS lbs./ton
’1‘me Z I .

i-Iirts. Solid’ pH 11NaCN an04 Na2503 Lime AF242 AF404 R303 R343 CUSOA Mibc CF98 N223 Dicb

(kind 10 1 70 11 .30 1.0
‘ '

.5

Pb Cond.' 3
1

25 9 2 1 .18
.

—_

Pb Ro Scav.F.1 6 25 9.2 11 1.0
__~

.09
1

__

151: Pb c1.F1. 4 20 11.01 .08 .1 .35 .02

2nd Pb c1.F1. 3 12

17—61166
.1 .14

1

.03
1

.

1
__

Zn Cond. 3 2.: 11.0 11 12.0 1; ___d

1.0

1
2.0

__'-

I

Zn R0 8 24 111.0 '11 .15

15‘: Zn C1.Fl. 2 10 11.0 11 .46 .02 .5

2nd Zn c111, 2 8 11.0 11 .10 .005
1

bfetallurgical Balance 1 Assay 1 Units 11 710153-11: :10?
f__

Product Ci-ZS 1 7.21:. 1 Pb 1 Z" 1
V

1 1 '

1 Pb Zn 1 .-
. I i

.

2nd Pb c1.c. 5 12.3 1.5 .63 9.601 1 11 . 125.3 2.3
__

- _._..__.__.___. -...._.—....._

11......
I .

'

Pb Ro Conc. 174 18.7 134.2 12 911 1
1 11 160.1 11.5

2.- ~___1.__ _.

0'11 Pb Conc.1359 118.0 122.1 115.0 1 1 11 1 1 "g 80.8 27.5
fl

-2nd Zn c1.c. 1 200 10.0 11.78 15.1571 1 1‘1 1 1
3.6 55.7'

2n R0 Conc. 1587 19.5 1222 “22.821 1 1 1" 1113.3 68.7

Zn Tan”. 11045 52.5 0.35 10.721 1 1 1 11 3.9 3.8
_

__.1:.... 1 a
1- 3.

.

.

.

1
11991 100.0 1 4.93 9.80 1 1 1; 1 1 11100 01100 0

11 1| 1
-

1 1 .1 1 1 .. 11. . 1 -_.....2-1_



frcrccn I101 'Izt. ‘3’;

i

‘

9‘

111).”.I.)’.$.C_- __-G:\.!_g -_L'c1ghr._.--r_-C11:n.__._.- Pass
~

+05 I
;\

-_.. _.._-.-

IIG’A‘IDA ORE DRESSWIm LABORATORY —65 + 100. .5 99 s

- - '1100 + 150
_' - ..

'3 ”I"
PROJZCT:

gravy.” 0.4.113: .
_

9 05 7S -5 93-0
—---~—-

~150 + 200 -0 76-0

SAMPLE 1:0.z
HIGH GRADE

TEST 190.: v—75 —zoo + 270 -0 64.0

~270 + 325 .5 51.5

CPARC :CMS: 2000 Cw
" 325 '5

_

14:51:; '5- .

,
TOTAL

—- -‘ -

Qumtuple res; CYCllCer

‘I REAGEN’I‘S lbs./ton
Time 2 I' ~

gins. Solid. pH IINaC.‘ ZnSO4 11.12503 Lime AF404 R303 R343 011504 111m
1 ..

«

Grind 10 I 70 . II .30 1 0

Pb Cond. 25
'

II
FD R0 :>cav.Fi.I'T.S" 25 9.1 I

.

1'0 -.18 .105

lst Pb C1.F1. 4 20 11.0 I108 .15 .40 .025

I.

2nd Pb C1.Fl. 2.5 12' 10.9 II.06 .10 .09
.

.01
_

2n Cond. 24 11.0 II .09
_

1.0
_

:11 R0 Scav.F1. 8 24 11.0 II I .35 I .15 .25

lst Zn C1.F1t. 2 10 11 0 II .45
'

.02 .5
I

2nd :1 C1.Flt. 2 s 01.0 I; .07 .005
I

I-fetallurgiccl Balance d” I3):clc A & 5_ Assay Z or oz/ton II r1‘mtzon

V

. _
, r .3

1.

Product I 63-15 I 3411:. I pb I Zn I m; prppm ca . I11» ._

211 Pb c1 c I. 5.7

I56‘
54 10. 7 I 24. 7

‘

V4.2I 236 |
_

.

|

.
.

.-
- 1..-. - .5

-———...."
I 1 .

2nd'3n me 557 15.9 I. 4 ss 45 7 I 2.5 3.92 .06 i . 315.2
Zn-Tail F2751 77.4

IS
0. 69 I 0. 87 0.2(I I ’I10.5

_- --

I I
- ‘

‘ '

I

/HEAD I3554 100.0 09 I 8.64__ 2.27
.

I {I109 Q \
I I55 I I I I II I I4.

I
.

1;: r

I I: ‘ I I I H
_

~—-——
1

:

.
I

.
I‘ I I I II -

‘

I
a: II- I 1

-_ - . _-.. «I.
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1102411131 ORE DRESSING; LABORATORY
'

.

'

'

-65 + 100 1
>"“

1
W”

ROJECT:
_ Vangorda DATE: 3 30-05-75

..

_100 + 150
_

1
__ 4.-

_-_...

'

i

'

,
‘150 + 200 V 1.0 99.0

.

3:21: ::o.: .

111011 011.100 '11-:5'1‘ 30.: v~76 . -200 + 270 3.5 95.5

.—270 + 325 11-5 84

1:30: cxs: 2000 C,

'

-. 325
84-0

_.

EL‘QElS: Rebroyage sur les rejets du circuit de plomb et
TOTAL

rebr0)'agc::1‘—1es mixtcs de piomb.

W

'

W 11 chAczzzc'rs 1bs./ton

111:: 56116:» {111 I1Nags NaCN NazsoJ Cham1 R303 ZnSO4 R-343' Dich- 0141301.
rind 12

'

70.0 9.0 11. .5 .30 1.0

5 R0 Scav.F1c. 7.5 25.0 9.0 11 1.0 .34 .105

:15: c1. 1 s 20.0 11.0 11 '.08
,

.34 .03 .15
\

“-

1d Pb c1.
1

2.5 12.0 11.0

11
.06

'

.01
.

.10

5 Ret.su;.1£' 3 30.0 11 .35 1 .02 1.0 .25
__

Lrebroyage 10 60.0 11.0 11 1.55 1.0
__

_n Ro Scav. s 24.0 11.0 11 .52
'

.13

50er c1.1~‘. : 10.0 11.0 11 .35 .02

:1 2nd C1.F. 2 .0 11. 11 .10 .005
1

etallurgical Balance '1 Assay 11 Units 1; Z

36:: 75 l 1* '; Pb 1 Zn 1 1 "11 11 Pb Zn

nd Pb c1.c. 6.: 1 3.2 1 56.11 8.4 1 11 11 35 1 2.7

:11
Pb Conc. 151 7.5

.1, 35.2; 6.81 1 11 1152.0. 5.3

b R0 Cone.
’

253 12.6
1 311.1113

5
1 ~11 1 1:

71.3'17 5

1..
nd In c1.c.

*

223 11.4 12721115371 11 1 11 6.5 62.5 1
n Ro Conc. 341 17.0 11 5 88142.01 1 11 1"

._

1113.0 73.1 1__
711 Zn Conc.1 493 124.6 3; 3.57131.031 1

.; 1 1117.21785 1__
33am 11255 162.7 0.44 0.661 1 _1 115,414.; 1....

EAD‘ 1'2001 1100
0

11
5.03

91751
.

11 11100.0
100.0

1 ~
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« +65 . g
.

'

ffi‘é¥fi)l RE DRESSING LABORATORY —05 + 100 §
‘

“"11 ;“"?' 1 ""|
‘

u""
'''''

PROJECT:
van?9rda DATE: - 6—06-75

.

‘00 J
IJO

l_ i -3 -._-

l" ~150 + 200 l

sst¢1= 20
_

HIGH GRADE TEST NO.: v-77 -200 + 270 43.5
'

-270_+ 325
565

Eagacscms: 2009 a:
m

.
_ 325

‘—

RSEJEEQS ‘

L'extraction du zinc, a partir du concentré dc TOTAL

plomb, cffet du rcbroyagc circuit "B". (De Zincing)

T:~n 7 {i REAGENTS lbs./ton

Y1;;:I Sofidr pH ‘ENaQS NaCN NazSO3_Chaux| R303 Z200 apeU‘ T'C Dich. CuSO

Grind i 12 70 i! .s .30 1.0

'

Pb Ro Conc. 10 25 g 9 o 1%
'

1.0
1

.32 .12 26°

Aerat.on ”A" 1‘ 60 4o
'

__,

Gui l 98’

P0 ret ”A” 5 8 10 6 20 06 25 15

{
_.

4‘
__. F

Aeration “B” 60 40
j oui

980

Pb Ret. "5" 5 10.9

I
Rebroyage ”B? S i

l
I

1
1
'

l

Assay H Units ZDLstribution
:
i

r.

frcduc: -GHS Zuz. é pb i Zn.’ '1 y fi‘pb Zn

PS R8 1311' 1895 §§zi [71:55 10:06. i ? fi 13:? 5 :8
2n Ret.Conc"A” 72 3.6 $28.6 23 1 i g V h 20.5 3.4

‘Pb R2:.Ccnc.A I104
'

s 2 $19.3 7 82 1 i E 20.5[ 1.1!
' ‘

1

‘“‘“‘

n'“’*“” r

0'11 Read ”A" I176 8.8 123.4 14.08 i H ! H 41.0 12.5

2: Ret.C.”B” £122 5.1 227.8 19.4 f t h j y 33 7, 11.9

Pb Ret.c.ws" f 66
,

3.3 312.0 4.90% 1 _§ I 0 8.3} 1.7

0'11 Read "a" 1188 9.4 ;22.5 14.32; i 5» g 42.01 13.6
__.

.

. :3
1

z: 1,
‘

’C!
‘ 1 I ‘15

.03}. “50?”; 11993.. _..I. ___ 33:93... ?.°,9.4,. _-. __ 1..- ._ H..- ._...... _ .il 100.01 100.0
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. Few-ILA 0R: DRESSING LABORATORY —65 + 100

.

‘

~100 +TFO
‘ _’ W " ”W

FROJECT: Vangorda DATE: - 13-06-75
'

..

’

_

- ‘
..__-....

1
~150 + 200 z .

553/31,: ::o.: HIGH GRADE

'

TEST N0-= V-78

’

' ’200 + 270
s

.

»—270 + 325 15-5

came: 024:3: 2000 C:

4

~ 325 77.5

-:.'-:~r . '1‘0'111.R“““"S‘
"de zinging"

I

: RISAGEN'L‘S lbs./:on
Time Z f

Kins. Solids: pH lNazS NaCN Na2503 Chaux R303 {R343 Vapeur 211804 Dich. (21180.;

Grind
1.2 70 l! .5 .30 1.0 '

'

Pb Ro Flt. 9 25 9.11 1.0 .26 .12
l.

fst
Vb 91- C

5 20 11.0 ‘1 .08 .52

05%
.15 1‘

Pb Ret.Cond. 180 40 I
{

oui

Pb Ret.F1t. 3 15

11.0“
.2 f .003- .s .15

Zn rebroyage 7 65 11.0 g: 1.5
.

1 -

Zn RmScax’. 8 24 11.01! .97
.

.14 1.0

.I l

151’. Zn C1.F1t., 2 10 11.1“ .30 .

1 .02

2nd Zn C1.Flt. 2 8 11.01} .15
_

.005

Metallurgical Bala“ce 3 Assay 3' Units If,
Product cxs 214:. t Pb Z“ I l i} E: Pb

-Zn Ret.C.(3 m) 125 6.31; 22.98 23.0' i 3; l; a: o

---

'

':-———
. s. .1

Pb Ret.Conc. 56 2.83 ;. 42.8 2.3! g 3! 1323.0
--

x -. 1 w-—:;
.

1;
Pb Ro.Conc. ! 352 17.3 1519.5 113.8 1 ;g 1332.0

2nd Zn c1.c. ' 219 11.1 g 16 i 48.2 I 1*; ! i; 4.:

an RC Conc. 322 10.3 2 1 38.0 "5 1 g; 11%; 3.0

Zn 0'11 Conc. 424 21.4 g; 2.08 30.3 g g 2'; i ] {110.7}
7:371:111 . [1205 60.8 g; 0.44 0.61; i 1‘:

i
i; b 1 1

hr.“

_

~

. {‘3
.

:-
'

. v:
“3D 1mm 1100.03: 4.19 9-25! '1 1} “100.01
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Screen
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+65 1 5
.° ‘1 .1

,

'

.

- 1 ._.....-.

,

IRAEA ORE DRESSING LABOPATORY —05 + 100
-

'

.

_ + I..-.._.—._.-;
...——.-..

PROJECT: Vangorda 0/1112: - 20-06-75
_‘

100 150 1
_. i

—1.50 + 200 3 :97 0

Séfi-ZPLE‘. 50.: HIGH GRADE TEST !\'0-= v—79
“200 + 270 7 90-0

__

—270 + '325 13.5

I

75.5

£5320: 51-23: 2000‘ a,

-

'

~ 325 - 70.5
_

1121:1323: "de zinging" .. .TO‘l‘AL

11011012515 lbs./ton
Time 2

|
_.__..-

..’

Ming. Solids pg Nags Nazsg NaCN Chaux R303_ R343
Vapeur‘. Dich. CuSO4

Grind i 18 70 .5 1.0 .50

'

'Pb Ro Scav. 6 25 9.0 1.0
_

.20 .09

Pb lst c1. I 4 20 11.0 i. .08 .40 .OL _

.

Pb Ret.Cond. 50 40 1 oui

Pb Ret. 1:11. 2 10 12.1

V!
1.55 {.002 .35 .1

“-

Zn Cond. 4 —24 12.0 H 0.0

'

5.0 1.0

~

.

1
..

_

Zn Ret.Scav.F1 8 24 12.0 3*
‘

- 0.52 .14

,
.

Zn 151: c1 Flt. 2 10 12.0 g} 10.02
Zn 2nd c1 Flt. 1.5 8 12.0 I? ‘

Metallurgical Balance 5 ,

Assay {3 Units l
7:0i:;:rib;::ion

Product 6:45 I 7427:. ‘; Pb fzn 1 Cu 1 ‘5 3 Pb :n CJ
‘

Zn Ret. Cone. 93 4.7 {50.7 11.7 0.08 i l .E 17 1 5.7 110

Pb Rot-.Concf— "73—”. 0.4 '1; «17.5“ . 636(128
A

g 1‘,
'“

5 5 0 z

1
3 3

" "

_.- _

-
- 7.___._.l1 , “__,_, -______ __ __,_

Pb Ro Conc. !155 7.8 $140.5 11610.72“ 1
_

a;
-,.

i0: 5 10.: ‘25 0

0'11 Pb Conc. 252 11.7 i1 53.0 [111210.04 1 i; ! i?"h s 17.: :1 :

2nd Zn c1.cOnc, 50 2.5 3;; 3.05 22.0 040 1 '13 E g 2.0 E 5.21 ‘ r...‘ 1'
In Re Cone. 1331 119.1 5; 5.19! 37.055051 ! i 1'; i | $121 37:..." 30.9

"—71“ Zn Conc. 571 123.6 ;; 3.12. 26.4 10.29
*

"E;
"

a; - . , _ _.

‘

in 1011' 5 .113? 159.7 1. 0 46 0 7110111 3 i; I
j ‘11:“: LE: f°

4
_.

wit-:50 5 11991 1100.03 5.03 9.63{0.22 } g! I 3;
'

l
' "
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, + 5 1 ;

. 1:050va ORE DRESSING LABORATORY
.

‘

-65 + 100 1 1
PROJECT: Vangorda DATE: ~4-07-75

_,

-100 + 150
. 1..-

1‘

«“1"""

450 + 300 1 2.5 I 97.5

513mg 30.: HIGH GRADE

'

_

153130.: V—80 (Pb Circuit)
"200 + 270

0.0 91.5

~270 + 325 13.5 73.0

Emacs 0:45: 6000 Gr
—~.

~

'

- 325 78.0
_

.5535:
Broyagc fin et reboyage sur le concentre’ do nlomb.

TOTAL

1 9 11 REAGEN’I‘S lbs./ton
Time A 1 -

I-Iins. 301mg, p}; 11 N328 NaZSOjNaCN Chaux R303 211504 Mibc

Grind 19
'

70 1 .5 1.0 .30

'

?b Ro Flt. 5 25 9.01 .30 .08
.

‘

__

Pb Rebroyégl 10 60 11.0

11
'

.08 .5

_1
.

,

__.

>12 15: c1 Flt. 6 45 11.011 ,ng 1. 39
.__;

?b 2nd C1 Flt. 5 s 20 11 o 11 .07 .17 .007 1 .23
_.

.LSrd c1 F11. 4 23 11.011 .05
.

.08 .003 j .17
_

Pb 4th c1 51:. 3 14 11.111 1 .03 .10 .003 1 .14

?b 5:110 51:. 4
,

8 11.011
‘

.03 .07 1.01 11

1 1 1. .___ _ .

Metallurgical Balance. 1 Assay 11 Units 11. 71'},1°trib;:10'1 __

Precinct (3 'S 1 751:: 1 pi 1.2n___1__CL_ [c 11 11.___°_b__ 1.1 CL‘ Fe _:

510 Pb c1.c 1___1__0._5__166._.8__ 5.12 10.22_ 3.5 11 11 (1 1 0.3 0 I

__ _

LATE-01L -50 0 8 161.9 0 0 10.25 111 1' " 7’ ‘
.1: ____ _____ __

3:21 Pb-C1.C 1141 2.3 11104.3 6.9 0.20” ——‘11 1135 : 11
7

;

.10
._

2nd Pb c1.c 13.01 3.3 100.5 18.1 0.33"
7—”

11 1 1135‘ x 1 5

“

7.3

2:11 Pb C17 1185 3.1 130.2 ”14.3 '1 0.73 11.5 1' 1, 1“ :;_ .0 1
1

115'” 1
131 Pb C1..C. 1386- 6.4 148.7 11.3 10 55

'

1 11:9” 1:." ‘23.: 1
_

Eigibcgé'c?" 188% 182% 11231273 1329/51 826%.
22'9

1 1313:1537 31"?
1_

gg‘gil-
'

15033 1835 110.97 8."6 10.15 1 11 1115.6 174. 25



Bu 1:1:11 1101 3;11L "'9, 3’6 ‘3’.
9.....AD,111.Y,$.0._ ._.-G§'L> -.__1\c.1.g,};:__.r._-. ‘“._-..‘. £3551

‘

+65 1
--. ....-..i _ --..-

. 11091111311 ORE DRESSING LABORATORY
.

465 + 100 1
””1—1'0'6'1’15'6—‘mw

""""

'“"M-*"—l"—"~"-"1
-"H

momz‘: Vangorda 0mm: ~4-07—7s
..

- _1__- '

_____1_-._..

.

|
-150 + 200 1 2.5 197.5

.

T... .
,

-

~

'

—20 + 270 -.
’

9.3.1011115 30.:
111011 0111101: 1151 110.. v 80 (Su1te) 0 0 0 -1 5

(Zn Circuit)
_ 47,, + 325

13.3
_ 73.0

"
>

'

'

.

'

. 78.0:I-ERCE (3)13: 6000 Cy.
~ 325

__ _

1211335; Broyagé fin et broyage sur le concentré de zinc. TOTAL

1' REACH-N18 lbs./con
Tit-.12 Z 1

runs. Solids. pH 1Chaux CuSO,’ R343 Dich1 1
_

1
Sri—nd

'

19 7o '1
-:n Ro Flt. 7 24 11.01 2.10 1.0 0.13

__

2 1

:royage'de Zn1 '10 60 11 1.8
______

. 1 1-
:n lst C1.Flt. 5

,
25 11.011 0.43 0.3 0.01

__.

1
.

‘.

2n 2nd C1.Flt. 3 18 11.0 11 0.18
_

0.01 0.08 E
-

.1

LEI-d C1.Flt. 2 35 11.011010
_

0.007
0.03l ..

1' »

In 4th C1.Flt. 1 23 11.911070 0.03

:n 5th 0111:. 1' 20 120110.30 0.03

‘1'

11
__1 L _

1

’etallurg-cal Balance 1 Assay 01, 11 Unips 1 finiszri‘marion
_

’“odgct 02-5 1 7.: '; Pb 1 Zn 1Cu Fe 1 11 11110 :n 1 Cu Fe __-_
1 1' 1 -

’rd :n c1.c. 238 4.8 1 1.22 59.8 10.04 4.7
1 :1 _ 11 1 30 51 1 3

.

1:11 Zn c1.c. 41 5.7 1 1.33 50.2 10.05 1 1 1 '1 11 2 33.91 .20
_- _

‘
_ -..__.._.

1:'~~-“5
.. .

:; ;-__.__
.

:-.__
_.___...__ __ _.

1rd Zn c1.c. 1_470 7.9 1E_1_.~5_8_1537.1;“0.06~ _1____‘_ 11~___1 131.1 1, .. - 1_.-_;.____ -_..___

’nd Zn c1.c. 1 519 8.6 2; 1.80 56.6 0.07 1 11 1 113.0 51.7 _4.0
End 211 c151. 1 133 2.3 13 4.10 30.4 {-0.22 16 8 1 1-‘_ 1 1 I311 \

1

-

1

. -.- 1 1___-

.

~

.

~"“‘“

1 1'. . 1 11 1 I
l

1

1: Zn c1-.c 1 057 10.9 'g 2.30 I'51.1. 10.101 1 31 1 1 mm 11.0.1
7

3 1 .1_-
B"?- 31 01.1

m 15.2 112.10 6.87.10.10 33 7
‘

3-:
‘

”9.2 11.7 19.0
'

5t :n R0 c 11631 127.1 112.2124 '010 1 1: . 11W 1 n 0 1' 9 1
39.1311 1.3111 136:? 1.14931 8-1:? . 2'93 1 i: 34.0 1 3-3 7.9 1 1
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, +65 1
'

9 vs .

~-- ----—-

-'
—- — ‘

- NCRANUA ORE DRESSING LABORATORY
.

—65 + 100 1 1'

......,.. .__..5 . ._.._...J ._ _ u-..' . a.-.

—100 + 150
,

'

2.20.1201: Vangorda DATE: . 7-07—75
._

_ 1 .2.
__ 99.5

.

1
~150 + 200 1 4 0 95.5

3;:ng I: .2
HIGH GRADE

'

TEST 100.: V—81 , "200 + 2/0 7.5 88.0

._ -27O,+ 325
15.5 72.0

CPS-RC5 C513: 2000 CV

'

’

._ 325
73 .5

1:.3711’C‘ . ,
_ ,

TOTAL
“ ““‘“

Scuarauon de_Pi; - Zinc nan lzLdesomLion

REAGENTS lbs./ton
Time 7.

I f
Hins. Solids pH NaCN Chaux R343 Cuso41Na2503 R303 _&EnSQA 10 12

Grind

‘

18
‘

70 1 .05
~_‘.

.

'

Bulk Float 14
‘

25 9.0
1

.55 .18 1.0

15: 501k c1. 3.5 20 10.0 1 .10 .50

2nd Bulk c1. 3
_

15 11.0 1 .08 .70

Bulk rebroyage 8 50 11 ‘

Bulk Cond. 5 30 9.5 h .20 1.0 1
_

'

1 .1

Pb Float 4 30 9.5 11 1 .025

Pb lst Cl.Flt. 3 20 11.4 H .08 1.0
'

1.0

'I'

11 .
1

._
-

Metallurgical Balance 1 Assay % 1 Units 1‘ 7,3.‘iscr1k 1:10'1

?:Cdu:t 0x3 1 20:. 1 Pb Zn 1 Cu 1 1, .- E Pb "n Cu
1 11 1-

.

-

2nd Pb Ret.Cl. 31 1 1.6 137 4 15.8 11.16
_ 1 1 113.9 2 9 15 o

Pb Rct.Conc. 134 6.7 129.2 21.4 10.87 1 1 112.1 10 3 139.”._-- _ ..

'
_ 1.....— \ 1 ..-...._. -....—..._ ..______- 1

Zn Rct.Conc. 1329 ‘10 5 110.90 7.2 10.40 1 1 138.0 151 a 1‘5 2

'Enasun:CLc1183 232 1152 1255 1L53" 1.” E ‘1
‘

15L0 18.1 1w.9 1 1 1'

L— .
- . i? 1.. . :1 . ._

-
_

lst Bulk c1.c.1599 30.0 113.5 23.3 10.45 1 1 1 1 08* 3 180.: 10; 5 1 1
Bulk R0 Cone. 1812» 40.7 110.7 10.8110.36 1 1 1 1 £93.9 10: 0 '100.0

“~—
'

.' 1
‘

‘1'
. ,

‘

$53 Tail
.

- 1185 59.3 1'O.48 1 081 tr 1 . :16.1 17.4 1
-

~
.

'

. 2. '3 l n
'

HnAD
. 1199: 1100.0 1 4.65 8.70 0.15 1 11 ,1nn n 11nn .

”-51 51.,85
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5010011 We} =;.’1L
' "

e ...../.\_II."I I‘y§_(_;_______.,._ __.-GM ..

”.1..- -h'gight... -r..C1:.'.'1..._.l. .Bass‘
"

'

'

+65 I
_-.. 1 .2.“

- I'IORA‘EA ORE DRESSING LABORATORY
'

I

~65 + 100 I I
7

211012014

I

,
'

'

~100 + 150 I .s ..._._.._-.-I “-03-.
-

Vaggorda DAI‘E. ‘

8-07-75
..

.
.

.........

.

.

—150 + 200
5.0 JA'

3:052:15 3.0.:
HIGH GRADE TEST 110.: v—sz “200 + 270 ’-1-°~5

'

84.

Q70 + 325
16.0 68.

iii-ARCH 3-15: 2000 C,-
--~--~~~-—-

-

'

” 325
68.0

iE‘iéIKS: Séparation Pb-Zn par désorption flottation du zinc.
TOTAL

‘ . II REAGENTS lbs./ton
Tme /. I

610
'

t-Iins. Solids- pH IINaCN Cu504 12343 Chaux Dich._§ian. 502 1012

Grind 18 70 I .05
-

'

Bulk Cond. 3 25 8.0 I , 1.0
_

Bulk Float. 11 25 8.0 II
I

.

.15
.

_

Bulk lst c1. 6 20 10.3- I .5
_

4..

Bulk 2nd c1. 4 18 11.0 II .01 .55 I
_

Bulk rebroyage 8 50 11.0 II I
_

Bulk Cond. s 20 11.0 II 0.8 1.3 3.10
I

0.3 50cc

Zn Ret.Flt. 7 20 11.0 II .10

Zn C1.Ret.F1t. 3 15 12.0 II 1.72

Idezallurgical Balanc'e I Assay 90 II [limits I. 7‘)is:rib: :10“ '_

—?roduct GEES Writ. I M) I Zn I Cu I II I__uh_ ~., In
_

2nd‘Zn Rec.c1.;. 124
. 3.1;;64 51.2 I 0.64” I II I 10.1 34.: 18 s

_

En..R_;tiConc. -_-1;1_ ~9.6 I§10.2 47.8 I 0.70 I_*II 20.8; :0 .1 I_;1._q _______ ___” _

$1; Ret.Conc. I 75 3.8LI;19.1 30.9 0.84. I____~ II _I I18.?I18.8I-14.s _

"2.1:; Bul}; 01.c.I 266 13.4 I127 44.7
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