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2. Primary Grinding Size Distribution

The zize disiributions of the differant grinds used In the laboratory tastwork on the varous
composites is shown In Table No. 14 fer Compasite 1A, Tabla No. 15 for Compesite 1B, Table No,
16 for Composite No. 2, Table No. 17 for Compostite No. 3 and Table No, 18 for Composita No. 4.

In general, mest of the ore types had a ball mill Bond Werk Index of below 10 (metric) at 74
wm gize and the ore i3 consldered a soft ore.

From the size distribution data and the grindabliity test data, it oan he concluded that with
the prasent grinding capacity of the plant, the Vangorda ore may give a grind of Kgo 52 um, This
i3 the minimum raquirament for achleving high lead and zin¢ rougher racoverias,

“7780 minute Grind a0 Minua Grind 50 minuie Gring ® minvie Grind 70 rinule Qrine
Pariicie w Rotwnad % Pata Psrticle % Ananed % Pasa Partiols % Retained % Pags  Pajticle % Retalned % Pase Particle % Retalned % Pass
g2¢ md Cum  Cum S Ind CGum  Cum Ska ¢ Cum Cum She Ind Cum Cum S0 I Cum Cum

+e80M 1.8 1.5 08E . . . . . - B +200M 0.8 0.3 9.1 - . - -

2008 4.8 8.4 038 +ROOM 2.9 5,9 84T +20CM 1.8 1.8 8Bt 270 27 3.8 8B4 +200M 0.3 0.2 $8.7
270 120 18.4 418 270 7.2 19,5 #8527 4.1 B0 $I0 400 04 130 aro wT0 &5 R0 T2
e7.0um 20.0 40.4 60,6 27.0um 28.0 244 8348 27Eim 28.8 34.6 842 23.1umit.4 244 TRR 2B.ipm 18.7 21.% 7.8
21.6 1.4 7.8 424 218 126 45,8 31,1 2.8 122 47.8 B4 218 it.4 350 &2 218 12,7 3542 s8¢
181 11.3 838 117 150 12.8 834 37.80 154 13.7 €1.3 387 182 A& 31T 483 182 18,2 S0.4 48.8

10.4 00 TPE 2340 t0.4 5@ 7.8 274 104 to.x 7.8 2m4 104 125 845 D358 104 13, 63,6 388

3.0 48 820 W0 8.0 47 788 2301 A0 88 774 228 4.1 T4 TI9 2B M) 7.4 T0.8 29.%
-3.0 1801004 - 8.0 2311000 - -2.0 2281000 - BT BB OO - A1 2R 7000
Tola 100,06 - - Tetal {000 - . Tolal tobd - . Total 1080 - B Tatal 1000 - .

a0 minute Grind 40 minute Grind 50 minue Grnd

Particla | 9% Retalned |% Pass | Particie | % Rstalnad | % Pass Particle { % Retained |% Pass
Size Ind {Cum | Gum 8ize Ind | Sum{ Cum Slze Ind | Cum| Cum

+200M €3 84| 93.7 +200M a4 3.4 98.6 +200M 1.8 18] 985
276 10.1 | 16.4 | 83.8 270 751 109 ap.1 2n 8.8 7.3 | 82.7
400 17.1; 33.5 | 66.5 400 12.7 | 23.8 7584 400 113 ] 186 | 81.4
+37.0um| 12.9 48.4 | 53,8 +27.0um | 15.1 | 38.7 81.3 +26,5um 143 | 329 | &7.1
20.8 10.7 | 57.1 | 429 20,9 12.0 | 50.7 49,8 20.9 121 | 45.0 | §5.0
14.8 ie.l 1 86.2 | 30.8 14.6 18.7 | 84.4 36.8 14.6 14.7 | 50.7 | 404
10.0 8.8 ] 78.0 | 22.0 10,0 1.1 } 745 2885 10.0 11.01 70.7 | 20.3
7 8 L5 82K | 1758 7.8 53({798}F 202 7.7 6.1 76.8 | 238.2

7.8 17.5 1100.0 . -7.8 20.2 |100.0 . 7.7 23.2 1100.0 .
Total 100.0 “ - Toul 100.0 - - Tetal 100.0 . .
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30 mipne Grind 40 minuts Grind 50 minute Grind

Particla | % Retained [% Pass | Particle | % Ratained | % Pass Particle | % Retainad |% Paszs

Slzs ind ] Cum § Cum Size ind | Cum! Cum Size Ind | Cum| Cum
+1B0M 1.0 1.0¢ 88.0 +140M 0.8 0,6 58.5 - - - -
200 40 80| 080 [200 18| 28} 97.7 +20oM 1.5| 15| 985
270 1621 182 ¢ B4.8 270 5.0 K- 81.8 270 3.5 5.0 | 95.0
27.0um | 8731 425 ] §7.2 27.1um 281 | 343 §5.7 27.4um 243 | 29.3 | 70.7
21.1 120 | 545 | 45.6 21.1 13.0 | 473§ 5827 211 12.2 | 428 | 57.5
14.7 126 874 | &R.9 14,7 143 | 61.61 384 14.7 188 | 57.8 | 12.2
101 92} 76.3) 23.7 §10.4 10.7']| 728 ¢ 27.7 10.1 11.7 | 69.5 | 308
7.8 481 81,1 ] 189 7.8 55| 778 22,2 7.8 6.1 ] 756 | 244
-7.8 18.9 1100.¢ . -7.8 22.2 |100.0 - =7.8 24.4 [100.0 =
Total 108.0 - . Total 100.0 - - Total 100.0 - .

&8 minule Srird & minne arind B minute &0 minute Grind 70 minuie Grind
Fartlels % Raldined % Fagg Paricie % Ratuined w PRos  Xariivle % Aualned % Pase Particly % Amained % PESS FRAICH % Remined % Pass
Bke Ind Gm Cum Sze Ind G Cum  Ske W Com Com  Bm M CUMm Cum Am M S Gum
+200M 4.7 37 983 - . . . @70 4.0 48 .7 +270M 2.4 2.4 97.8 +270M 0,7 0.7 96.5
270 7.0 T BR.B L276M 0.7 8.7 83.2 400 8.0 137 888 400 Q93 K7 213 A0C ae 87 @)
47 7um 28.8 0.4 BV.0 ZT.6uM 24.7 21.4 63.8 a7gum 119 24.7 7B.2 272.8um10.6 18,0 20.4 27.0pm 20.1 288 Ti.2
1,6 123 52.7 47a 218 122 447 600 £1.4 420 AT0 €36 234 123 01,5 681 21.8 1645 48.1 BéD
156 130 885 348 159 187 €04 38 151 188 83.8 481 181 1TT 40k 0.4 181 17.0 089 ar.
139 9.6 76,0 200 104 $1.8 71.7 283 104 128 6A.7 333 0.4 140 4564 364 104 1.8 T44 38.8
8.0 49 810 188 &0 4 T8 22 0.0 7.0 7.7 M3 B84 78 718 205 .0 8.7 40,1 10.1

8.0 101000 -8.0 2221000 8.0 28341000 - -A.0 28.8 100.0 -0.0 12 109,0
Tow 1808 Tow 1008 -+ Total 100.0 v Total 100.0 Taal 100.0 -
30 minute Grind _ 40 minuta Grind ~ 50 minute Grnd

Particla | % Ratainad 1% Pace | Particle | 9% Ratained | % Pass Pariicid { % Retained |% Pass

Size Ind JCum | Cum Size Ind | Cum| OCum Slza Ind | Cum| Qum
+180M 1.5 1.5 ] 98.5 - - - - - « . N
200 7.8 8.1 | 90.9 +200M 44| 44| 658 +200M 2.4 241 978
/70 126 £1.9 | 781 270 10.7 | 18.1 84.8 270 ' 6.4 88| 91.2
400 163 37.2 | 62.8 400 17.7 | 92.8 87.2 400 1631 251 7498 -
34.8um 40| 41.2 ; 58.8 34.6um a.s | 387 63.3 34.8um 44§ 2051 70.85
270 8.4 48.8 | 50.4 268 83 { 48.0 56.0 27.0 93 ¢ a38a] 61.2
18.8 18.8 ] 63.4 | 35.8 18.7 1.3 | 803 | 34.7 18.8 189 | 687 | 44.5
12.4 111 ] 746 | 25.8 129 118 ) 7228 | 272 12.9 134 | B9.1 § 30.9
10,0 5.2 804 18.8 %9 801 782 21.8 10.0 68| 759 24.1
-10.0 16.8 [100.0 = =X ] 21.8 11009 - -10,0 24.1 11000 -
Total {100.0] - » Totaf 100.0 . - Totai 100.0 . -
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4. Lead Begrind Size Distributign

A datailed evaluation of the lead ragrinding requirements wag conducted on Composite 3
ore. On the other composites, the optimum regrind developed on Composite 3 ore was used.
The lead regrinding ¢ize distribution le ehown in Tables 16 {Compesite 1A), Tabie 20 (Composite
18), Tabla 21 (Composita 2}, Table 22 (Compostte 3) and Tabie 23 (Composita 4).

No Flsqund 20 minute Regrind

Particle % Pass Patticle % thalned % Pasg
Size Ind Cum Cum - 8ize Ind Cum Cum
+270 mesh 2.3 2.3 97.7 . - - -
27.8 um 18.1 it.4 2.6 +29.0 un{ 0.1 0.1 99.9
21.8 10.6 28.0 T2.0 22.5 0.9 1.0 99.0
15.1 15.7 43.7 56.3 18.7 9.2 10.2 89.8
10.3 12,8 58.5 43.5 10.8 8.0 28.2 71.8
8.0 8.9 €3.4 ae 6 6.8 13.1 41.3 58.7
"8«0 38.8 100-0 '8-3 58;7 10010 -
Total 100.0 - - Total 100.0 - -

No Regrind

Particls % Ratainad % Pass
Bize Ind. Gum Cum
+270 mesh 1.2 1.2 98.8
28.8 um 22.8 23.8 78.2
20.8 13.8 274 82.8
i4.5 17.0 84 .4 45.8
9.0 11.2 858 34.4
7.7 4.8 70.4 29.8
-1.7 20.8 {100.0 “
Total 100.0 - -
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‘No Regrind 30 minute Regrind
; Particle % Retained % Pagg Particia % Retained % Pass
: 8ize Ind. Cum Cum Size ind Cum Cum
ff .
§ +270 mesh 8.1 3.1 €8.9 - - . .
~’II 26-8 u-m 1 8-5 1907 80 la 33.9 m 015 0‘5 90 15
' 20.8 8.1 | 28.8 71.2 26.3 1.4 1.9 08.4
: 14.5 15.4 44,2 55.8 18.4 16.2 12.1 B7.9
2.9 11.4 85.8 44.4 12.6 18.1 31.2 BR.8
7.7 8.4 81.0 35.0 9.8 12.8 43.8 56.2
-7.7 39.0 {100.0 . 9.8 56.2 | 100.0 .
Total 100.0 - - Totai 100.0 - -
\BLE ND. 22
No Fagrind . § minute Grind 10 minute Grind
Particle ! % Ratained % Pazs | Particle | % Ratajnad | % Pass Particls | % Ratained % Pasa
Biza ind §Cum { Cum Size ind | Cum|] Cum Size Ind | Cum{ Cum
~24.6uml 282 | 28.2 | 71.8 |248um | 154 | 154 | 848 £4.6 um 67| 67| 933
18.0 1451 42.7 1 5753 [15.0 150 {208 707 19.0 103 | 17.0{ 83.0
13.3 1821 58.891 411 | 133 18.7 ) 480 | 520 13.3 7| 287 | 733
9.1 116 708 { 295 8.1 149 | 828 37.1 9.1 21| 288 .2
7.1 88| 784 | 238 7.1 8.0 | 708 2%.1 7.1 6.1 | 348} 65.1
7. 23s |100.6 | - 7 20,1 [100.0 - 7.1 851 (1000} -
Tatal 100.3) - . Total 1000 | - . Total 100.0 - -
26 minute ﬁegrfnfr!
Panicle % Retained % Pass
Slze Ind. Cum Cum
+£4.8 um 5.5 55 945
18.0 83 13.8 86.2
13.3 17.8 31.4 es8.6
9.1 18.0 49.4 5§0.6
7.1 1.2 §9.8 40.4
71 40.4 |100.0 .
Total 100.0 - -
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No Regrind 20 minuts Regrind

Particls % Rstalned % Pass Particle % Ralained % Pass
Size - ing, Cum Cum Size ind Cum Cum
+270 mash 3.9 3.9 68.1 - - - -
34.6 um 11.2 15.1 84.9 33,1 pm - . 100.0
286.8 8.1 23.2 78.3 27.2 0.9 0.8 83.4
18.7 14.3 87.5 62.5 19.0 7.4 7.7 82.3
12.9 13.1 50.8 49.4 13.1 16.4 24.1 75.9
8.9 7.7 54.3 41.7 10.1 12.8 36.9 83.1
-8.9 41.7 [100.0 - -10.9 63.1 | 100.0 -
Tetal 100.0 - . Total 100.0 - -

The best metallurgical results were obtrined uging a regrind of 20 minutes. In
order to obtain a similar size distribution in the plant, 4 Inch ¢yclones are required.
Theae cyclones would operaie at a lower pulp denslty {i.. 25 % selide). Under theee
conditions, a similar regrind finensss to that obtalned in the laboratory may be achieved
with the present regrinding capacitles.

4 Flotation Testwork
4.1. Flotation Testwork on Composite 1A

Composite 1A consisted of oxidized ore and contained secondary copper minerals.
A total of sight tests were performed on ihie composite, five of which were roughing
tests and three cleaning tests. In general, problems were experienced with this
cornposite in obtaining selectivity between lead and zine mineraia and with production of
& high grade lead concentrate. ‘

4.1.1. laad and Zine Royaher Teats

A Serles of five 1asts wers conducted In which the prlfnary grinding time varled
from 30 minutes to 70 minutes per 2000 grams. The results of several tasts are shown
In Tabla No. 24,

The resuits cbtained in thase tests Indicated the following:

1. Finer primary grinding improved lead and 2inc rougher recovary

ﬁ elighily.

2. An average of 85 % of the iotal zinc reported In the iead rougher

concentrate. Even with high cyanide additions, zinc rejection was not posaible.



