Cyprus Anvil Mining Corporation - Interoffice Correspondence

Giro743~ -

To v - _ ~ Date
W. Muir ' July 23, 1975

From M. Fernandes : ();.ngL4K,

Subject ‘To Determine the Response of the A.E.X. Ore- to Anvil M1111ng
’ Procedures -

Introduction

~ The initial A.E.X. core samples in early June were split into two composites

ofv'high' and ‘low' grades. Preliminary testwork was carried out to observe
the metallurgical performance of the ore using Anvil 'standard' flotation
techniques with the present plant reagent scheme. The abnormal oxide content
of these samples led to the acquisition of a fresh sample on June 27, 1975.
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ard procedures, flotation of lead in lime and ammonia circuits, and grade-
recovery features for roughing and cleaner concentrates. An entirely. different |
reagent scheme seems to be required to treat A.E.X. ore in the Anvil circuits.
Unusually high concentrations of zinc are seen reporting to the lead circuit,
using the present Anvil mineral processing method. Increased reagents (espe-
cially Na 503) to the primary grind produced improved meta]]urgy, a1*hough

still substandard to Anvil. The ‘regrind - cleaner flotation' tests on the
A.E.X. ore resulted in noticeably poor selective lead and zinc concentrate
recoveries; prime selective zinc concentrates of over 54% grade were easily
produced. ' ' ’ |
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Data

Assays (%) for ore samples used in tests are given below:

Low Grade  High Grade - Sample Anvil Mill Feed

Composite Composite of June 27 of July 7*

P - 3.20 - 5.66 5.21 - 3.92

~ In | 5.07 7.68 8.50 5.54 -
PbO 0.29 ~0.30 0.35 0.31
n0 024 0.12 0.37 0.11
Fe 19.0 16.5 14.3 4.4
Pyrrhotite 1.8 2.6 2.6 - 6.3
Pyrite 7.2 13.9 .7 | 28.1
Cu 0.12 0.13 0.06 0.22
Mn ©0.07 0.15 0.03 0.14
Ba0 1.95 2.81 - g --
Ag (0z/Ton) 1.40 2.65 | 2..40 S
?:ygﬁ?pd%gg;§ 0.2 ~- o2 0.8
Natural pH of 7.5 7.5 . o 6.5

ore in water

Anvil was milling crushing stockpiled ore at this period as evidenced by the
oxide content and oxygen demand.- The oxygen demand for normal Anvil ore is
‘about 2 p.p.m. |

Procedure

Standard soda ash laboratory tests were performed on the A.E.X. ore semp]es

with a few variations. An Anvil mill feed samp]e‘was'elso tested in conjunc-

‘ tion with the sample of June 27. After the initial batch tests, Anvil ‘regrind-
cleaner flotation' tests were run on all the samples to determine final concen-
trate grades possible; in these tests, the combined rougher and scavenger concen-
- trates were reground, and the\pq]p recleaned four times. (Recoveries were not

too emphasizede)



" Test Ko.

Procedure (Continued)

The oxygen- meter was used to determine the oxygen demands of the pu]p samples,
and hence, ‘the degree of oxidation of the ore.

gg§u1ts

" test Reagents

in 1bs./ton *

Low Grade Ore

3301- 2.

3309-10

33-14
)

a3Ns- 6
37-8
3321- 2
3323- 4
3325- 6

3321- 8

3329-30 -

. ‘l.
3331- 2

3333- &
3335- 6

3337- 8

2.0 Nazci.'!3 +.0.2 NaCn
- 4.0 Na,C0, + 0.25 NaCN

273

4.0 Na2c03 + 1.0 Na.‘,SO3
+ 0.25 NaCN
4.0 Nazco3 + 1.0 Na2503
4+ 0.25 NaCN
4.0 Na2c03 +1.0 Na2503
+ 0.25 NaCN
5%
+ 0.3 NaCN
4.0 Naztio3 + 5.0 Na2503
+ 0.25 NaCX
4.0 Na2603 + 2.0 ZnSO4
+ 0.25 NaCN
4.0 Na.‘,co3 +5.0 NazSO3
+ 0.25 NaCN
4. 0 Na co3 +5.0 NaZSO
+ 0.25 NaCN
4.0 Na2C03 +5.0 Naz 3
+ 0.25 NaCN
503
4+ 0.25 NaCX
4.0 Nazco +5.0 Naz,so3
+ 0.25 NaCN

4.0 Na2C03 + 1.0 Na

0.9 NHy + 5.0 Na,

3.0 Ca0 + 2.0 In50,
¢+ 0.15 NaCN

ngined Lead Concentrate

Combined Zinc Concentrate

15.7

Assay % Dist. 2 Assay € Dist. X Iron Distribution
B I P 2 P P Zn P I inZnsc
9.8 0.8 13.6 9.3 8.8 30.6 0.9 151 6.8 60.4 -
103 103 133 9.4 847 7.4 0.8 7.9 100 585 8.3
0.2 1.0 173 110 - 8.8 315 1. 10.4  10.5 63.2 2.5
e 102 T e 85 324 1.0 25 3 6o 15.2
104 M4 197 105 782 25.0 1.6 127 142 6.2 50.9
.2 15 77 N7 730 38 16 137 0.9 613 52.4
0.2 N5 18.0 10.6 8.3 291 1.3 14.2  10.1 63.8 52.0
9.7 NS 137 7.8 8.2 30.6 1.0 138 7.0 63.8 2.5
0.3 1.5 176 100 834 288 1. 155 8.0 64.9 6.2
0.3 15 W2 104 85 30.8 1.2 lla.o 9.5 63.5 43.9
4 Ma 196 103 763 2.2 L5 12 N 63 52.4
9.9 M5 133 1.3 . 8.5 424 11 135 231 S 45.2
0.6 1.0 250 l0.8 882 2.8 0.9 .4".‘4, 5.8 50.4° 51.6
nr nse 3.0 81 6.8 9.9 37 0.1 82.4 61.1

Remarks

N32$03 addition

4-Cad to in igr.

220 to Zn Rgrs.

$NaCN

Ma2503

.InS0, addition

Cleaning test
Z-11 added in

Stages to Pb Rgrs.

RH3 addition
Cleaning test

€20 Test



Results (Continued)

Combined Lead Concentrate

IS

Combined Zinc Concentrate

Notes

1. The rougher and s

results.

2. The -200 screen fraction for the Zn

+0.25 NaeN . 7

»

58% -
563 -
55% -
66% -

ScT averagéd:

low grade composite:
high grade composite

A.E.X. sample of June 27
Anvil sample.of July 7

cavenger concentrates were combined for the above

NazSO3 a_ddi tion

4 Na SO, and NaCN

A.E.X. standard
Anvil Standard

stages o Agrs.

ZnSt‘J4 addition

Cleaning test

A.E.X. standard

Anvil standard

' - Test Reagents oo Assay % Dist. % Assay % Dist. % Iron Distribution

Test No. _in 1bs./ton b In b In P 2n Pb  In Pb In ~in In Sc¥ Remarks
- High Grade Ore

3305- € 3.5 Na,C0, + 0.2 NaCN - 10.2  10.2  23.0 14.6  84.6 39.5 1.9 20.2 6.6 50.8 --

3307- 8 3.5 Na,C0; + 0.2 KaGX  10.2  10.4 211 151 5.9 4.8 1.7 20.6 6.0 49.4 - Cleaning test
312 4.5 Na,C0; + 1.0 NayS0y Cleaning test
, T o2 Nan . 104 102 26.9.153 769 30.6 3.4 265 101 56.0 66.6 !

3319-20 3.5 Na,C0; + 5.0 Na,S0, . : ’ Cleaning test

e o3 Nan 102 102 35.0 164  69.4 21.5 4.4 33 133 62 - 79.5 ,503
A.E.X. Sample of 06/27/75
9187- 8 4.0 Na,C05 + 5.0 Na,S0,
_ s 026 hon. 102 1.0 2.8 181 80.8 41.4 2.6 184 N6 52.2 47.6
9189-90 2.0 NayCO; + 0.5 Na,S04 : . _
. v + 0.2 NalR 6 1.0 204 169 873 452 19 0.2, 7.5 494 45.0 scheme
9191- 2 2.0 Na,C0, + 0.5 Na,S0, . :
~ so2Naen. 97 M0 207 174 -8n0 45.%  1.9 19.8 7.7 49.8 .40.0
9193- 4 4.0 Na,C0; + 5.0 NayS0, ' :
+0.25 naex. 102 109 216 169, 833 445 3.0 170 13.0 5L 29.8
9197- 8 4.0 NayCO, + 5.0 Na,50, - . > 2-11 added in
¥ igormen 0.3 0.5 200 177 8.5 47.3 1.7 136 5.9 43.3 1.4
9199-200 2.0 Ca0 + 2.0 Zns0, -
' _ co2mex VW OM2 02 164 752 23S 19.5  20.3 69.3 43.0 a0 test
9203- 4 4.0 Na,CU, + 5.0 2nS0, ' :
Jo.2s o | B2 109 W7 122 907 455 16 19.8 \5.4 48.0 20.3
9205- 6 4.0 Na,C0; + 5.0 Na,S0, , : :
0025 Noon 102 109 211 185 85.3 44.2 1.9 225 7.4 50.2 a7
Anvil Mill Feed of July 7
9195- 6 4.0 Na,CO; + 5.0 Na,S0, : . L C _ £.X
Y 7. 7 160 0.7 35.2 2,3 79.6 8.4 s
| .08 N 101 108 297 7.7 8977 161 0 2 -
S201- 2 2.0 Ney(0y * 0.5 Nap%0y 2.5 7.8 6879 17.8 0.8 1.4 2.6 78.0 82.0 schene



Results (Continued)

- 'Regrind - C]eanef Flotation' Results

Test Reagents

Test No. in 1bs./ton

- Low Grade Composite

3327- 8 4.0 Na2C03 + 5.0 Na2503
' + 0.25 NaCN

3335- 6 4.0 Na2C03 + 5.0 Na2503
' ) 4+ 0.25 NaCN

High Grade Composite

2207- 8 2.5 N32C93 + 0.2 NaCN

3311- 2 - 3.5 Na2C03 + 1.0 Nazso3
+ 0.2 NaCN

3319-20 3.5 Na2C03 + 5.0 Na2503

+ 0.3 NaCN -

sample of June 27
9205- 6

4.0 NaZCO3 + 5.0 Na2503
+ 0.25 NaCN

. Lead Final Concentrate

Zinc Final Concentrate
Assay % Rec. %

Assay % Rec. %
Pb In Pb In

37.6 11.6 56.8 10.6

35.8 12.0 67.9 19.7
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57.7° 11.5 29.8 4.1

58.9 12.8 23.1 3.4

56.8 13.2 28.4 3.9

‘Detailed results are given in Appendix I.

PbZn Pb In

1.1 46.1 2.0 53.9

1.3 33.1 2.5 54.5

-
-
-
(72}
-
.

B 'h ]

1.6  54.9 1.3 32.1

1.4 54.7 0.8 20.9

2.2 482 3.2 42.1



Discussion

The A.E.X. ore samples behave differently from Anvi]'ore in a standard soda
ash circuit. Depression of the iron and zinc minerals while floating the
lead was a major problem. The usual pyrite and sphalerite depressants (NaCN,
Na2503, and Zn$04) were tried, but with limited success. Higher sulphite
additions and higher zinc circuit operating pH's appear to be necessary to
keep down flotation of the iron sulphides. The zinc recovery in the lead
circuit for the A.E.X. ore is about double that for the Anvil ore. The or-
iginal Anvil reagent scheme (lime/zinc sulphate), produced the best zinc

metallurgy, but with disappointing shortfalls in lead recovery.

Low iron with favourable pyrite/pyrrhotite ratios allowed for easily ob-
tainable zinc concentrate grades of over 54%. The lead concentrate could
only be cleaned up to about 55-60%. The selective metal concentrate re-
coveries were very low. Substantial amounts of collector were required to
refloat the lead minerals in the cleaning stages. '

‘There was no variation in both the oxide content and oxygen demand of.the :
~high and low grade composites over a period of a month. ‘The A.E.X. sample
of June 27 was acquired soon after drilling and ahaTysed immediately for
oxides. It seems that the metallic oxides are inherent in the ore. The
metallurgical performance of the'A;E.x; deposit.seems to vary with different
ore samples (and poséib]y depths) as seen from the 1ronicontent of the vari-
‘ous concentrates floated. - | |

If A.E.X. ore is to be treated in the Anvil circuit, metallurgical testwork
is required on preferably core samples approximating the feed grades of ore
~ which may be milled. Future testing should include grfnding characteristics
© and the effect of treating blended Anvil and A.E.X. ore mixtufes.j _ '
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APPENDIX I

A.E;X. Testing - Cleaning Test 3319-20

Cumulative Grades and Recoveries

: | , Assay | Distribution
Product Wt. & Pb In Pb T ZIn_
Pb Final Conc. 2.00 58.9 - 23.1
3rd C.Conc. 2.42 57.0 27.0
2nd C.Conc. 3.03 53.5 - 31.7
1st C.Conc. 6.01 45.3 . b3.2
= TRghr. Conc. 10.14 35.0 o 69.4
Zn Final Conc.  2.95 | 54.7 20.9
3rd C.Conc. 4.38 . 541 30.7
2nd C.Conc. 5.49 53.0 37.7
- 1st C.Conc. 7.04 48.6 44.3
Rghr. Conc. 15.30 31.3 62.1
In Scav. Tail. 74.56 1.2 1.7
Heads - 512 7.72
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Cyprus Anvil Mining Corporation

METALLURGICAL TEST REPORT

T9205-6

Date:

Test No.: : July 17, 1975
Reagents: 4%/t N32C03 + 5#/t N32503 + 0.25#/t NaCN
RESULTS: CUMULATIVE GRADES AND RECOVERIES
Product Weight A Assay %_ . Unvits Recovery %
gm. % Pb Zn Pb Zn Pb Zn

Pb 5th C1 C 2.51 56.8 |[13.2 1.43 0.33 28.4 3.9
Pb 4th C1 C 4,30 48.1 [17.2 2.07 0.74 4a1.1 8.7
Pb 3rd C1 C 9.01 32.7 |20.4 2.95 1.84 58.6 21.6
Pb 2nd C1 C {11.15 30.3 |20.6 3.38 2.30 67.1 | 27.0
Pb 1st C1 C 13.86 27.4 120.1 3.80 2.79 75.4 | 32.7
Pb R C 20.39 21.1 [18.5 4.30 3.77 85.3 | 44.2
Zn 4th C1 C 7.45 2.2 148.2 0.16 3.59 3.2 42.1
Zn 3rd C1 C 8.13 2.2 145.8 0.18 3.72 3.6 43.6
Zn 2nd C1 C 8.92 2.2 142.8 0.20 3.82 4.0 44.8
In ist Ci C 10.57 2.4 36.6 0.20 4.0% 5.2 47.0
InRC 19.04 1.9 122.5 0.37 4.28 7.4 50.2

~In Scav. Tail. 60.57 0.6 0.8 0.36 0.48 7.2 | 5.6
Calc. Heads 5.03 8.53
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Cyprus Anvil Mining Corporation

METALLURGICAL TEST REPORT

Grade-Recovery Curve

TestNo.: 9z05-6 ' Date: 7/)7/75—

: | N
Obijective: $tam,oLGd~A t,gt‘ Key: - Pb O_Q_@

‘Reagents: A:ur/t Na, CO7 + S‘yc Na , $O0-+ 0'2'5% Ne(N T {471
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