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DIAaJISion ·Continued 

2. primary Grlndlnq Size D!atflbutiQn 
)he sin distributiOns of the different gr1nds used In the laboratory testwork on the various 

compo�Jitea is shown In Table No. 14 for ComJY!slte i A. Tablt No. 15 for COmposite 1 a, Table No. 

16 for Composite No.2, Table No. 17 for composite No.3 and T&Cie No.1! for Composite No.4. 

In general, most of tho ore types had a ball mill Bond Work Index of below 10 (matl1o) at 74 

J.U11 slza and 1he ore is considered a soft ora. 

rrom the size distribution data al'ld ihe grlndablllty test data, It oan be concluded that with 

1ha present Ql'indlng caoacity of the plant, the Vangorda ore may give a gr1nd of Kso 52 IJrn, Tills 

Is the minimum requirement Tor achieving high lead and z:lne tOugher recoveries. 

TABLE NO. U i grrnqmq Slzt QlsttJbytlon go Qgmpcatte U. 

�""SSminiiii""ai!r!ll----��minl.lill Orlntt -�;�--- iO mlnut• Grl.,. YO nlio�r .. Crin11 
Panlellll 'II. r::la!wnad 'II. Pll!l& l=larll�l• 'K RIUil!lfd % PIIR Pt.ttiCII � Rllllll�eil % PW PllllCit " R411l!IH 'iCo Pllili Pirtlc:le % Rataln&d %. Pau 

s•• 1M eum 011111 l!llzt lnd Cum Cll!l 8�11 11\d Q.om Cum Slzt I� C!m Oum Sin lnd llll!l Cum 

.,.lfi:UA 1.11 1,$ 01.! . . . . . �200111 0.1 
liOOt.l u IU l)s,(l .o200M 3.3 3.2 811.7 -til COlo! 1.1 1.11 11.1 270 �.7 
2701.1 1ll.O 1B.4 $1.8 270 7.2 10,:1 ill.ll ITO 1.1 I.CI IZ.O 4�0 .... 

IT.i)Lm U.D 41.4 .,,,, a7.a"''" 1:11.a U.& S�UI 1:17.ll1f.m :1!1.1 34.11 8!.2 21.11&m11.4 
liU f l.:i ar.e 4�.4 ;u 12.6 4$,8 11.1 i1.$ 1:!.11 47.11 au li.U 11,4 
HI.! 1i.3 IIUl 31.1 15.1 13.1 $2.4 37.1 111.1 11.7 ll.::l :11.7 18.2 ,,,. 
10.4 e.o i'7.e �;ll.llo to.• �J,e n.11 n.a H).& Ill.! 1'1.1! 1!!.4 11:!.4 12.8 
Ul 4.8 12.0 1$,0 a.o 4.7 71.8 23.1 8.0 !.I 77 •• 1!2.8 8,1 7.4 
••• 0 11.0 10M ·1.0 :(!3,1 100.0 -1.0 22.1100.0 •11.1 liB.l 

Tlilill 100.0 - h181 IDO.O Till tal !OtUI . total 10U 

TABLE NO. 15 Grinding S!zt Dlltrlt:mtloD on Composite 1B 

0.11 1111.' . 
1.1 1111.4 +lOOM 0.3 0.3 

U.D 07.0 tl'a ll.ll 1.1 
:u .... 71U il.1p.m 11.7 21.! 
31.1 loU 21.8 111.7 34.2 
51.T 441.1:1 18.1 11.1 51:1.4 
eu H.8 1M 13.1 &U 
7U 18.1 .. , 7.4 7C.i 

100.0 •1.1.1 U.1lOO.t! 

Tatol! 100.0 

30 minute Grind 40 mJ!tuta GrlnCI �a minute Grtnd 
Partlcl111 %Retalnid o/o- Pass Particle % Aatalnad "XI Pass Panlltlllil � Rlitilln&d % PilljUj 
Slze lnd cum cum Size lnd Oum CUm Sit• lnd Cum can 

+200M e.a S.!i 09.7 +200M �.4 3.4 96.6 +200M 1.5 1,$ 98.5 
270 10.1 18.4 83.6 270 7.5 10.9 Slil.1 270 s.a 7.3 92.7 
4()0 17.1 33.5 86.5 400 12.7 23.8 75.4 400 11.3 18.6 81.4 
+27.01J.m 12.9 46.4 53.8 +27.0�J,m 15.1 38.7 61.3 +215,$lf.LITI 14.3 32.!!1 81.1 
20.9 10.7 57,, 42.9 20.9 12.0 50.7 49.5 20.1 12.1 45.0 65.0 
14.e 12.1 ee.2. so.e 1<4.1!1 1!.7 64.4 as.s 14.8 14.7 50.7 A.o.!i 
10.0 a.e 78.0 22.0 10.0 10,, 14.5 2!5.5 10.0 11.0· 70.7 2i.3 
7.8 4.6 82.5 17.5 7.8 5.3 79.8 20.2 7.7 8.1 78.8 23.2 
-7.8 17.5 100.0 . -7.8 20.2 100.0 . ·7.7 23.2 100.0 . 

Total 100.0 . - Total 100,0 - - Tctal 100,0 . . 

IIU 
17.1 
71.1 
11.11 
41.8 
3lU 
lli.1 
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Olsrusslon - Continued 

IARLE NO. 11 ; Qflncllnp 1119 p!atr!l!pUtJpn gn Oompolatt Np. 2 

40 mlnut• Grind 50 mlnUtlil Qrtnd 30 mi wte Grind 
Pal'tlcls % Rl1alned %Pass Particle %R•tained %Paaa P111rtfole �Aetain•d %Pass 

Size fnd cum QJm Slu lnd CUm Cll'ti Siza lnd Cl.lm Cum 

+110M 1.0 1.0 98.0 <to1f.50M 0.15 0,5 99.5 . . . -
.200 4.0 I.D 91.0 200 1.8 2.3 97.7' ...aJOM 1,5 1.$ 98.5 
270 10.2 15.� IU.l 270 &.9 e.e 11.$ 270 3.15 &.0 95.0 
27 . .2J.!.m 27.3 42.5 51.2 27.11.lm 21!1.1 34.S ii.7 'Zl.1j.lm 24.9 29.3 70.7 
.21.1 12.0 54.5 45.5 21.1 13.0 47.3 IS2.7 21.1 1�.2 42.1 Ei7.!i 
,4.7 12.6 67.1 32,g 14.7 14.3 6Ui 38.4 14.7 1.5.S 57.$ 42.2 
10.1 $.2 76.3 23.7 10.1 10.7' 72.3 27.7 10.1 11.7 69.5 90.5 
7.8 4.8 11.1 11.SI 7.8 5.5 77.8 22.2 7.8 6.1 75.6 24.4 
-7.8 18.9 100.0 . -7.$ 22 . .2 100.0 . ·7.8 24.4 100.0 -

Total 100.0 - . Total 100.0 - . Total 100.0 . . 

TABLE N01 l7 ; Grinding Size DlatrlbW)OO QD COmgosltf 3 

Y mlniiiO CriM "'tt IIIIIIU!t Wl�ll !Q lTilnutl lllllllf jiO mlftU!t Grine! 7(1 INnUit G!!ncl 
Partl�l• "* Aa14111*1 "' p., Palltelo '!1. ,;.,.ll.ltlild '!1. P- �artl•l• 'II> Rtllll!IH .,. P- 1"..,!1�• 'llo ,_olll'Wil 'IIi ,. .. 1'1!11011 t. Rit.Jntd 'llo Pill 

1U IIIII Cuft Cl.ftl li!l&t lnd <.Uil C���n $1Zt � Cult Om! Iiili llld C\111 C1111 81:. lnd a.!! 1:11111 

+200M :u �.1 118.3 . . �:r?!IM 4.el '·· H. 'I' +170M 2,4 2.4 
!.170 7.8 n.s 11.15 +UCM 1.7 1.7 13.2 400 a. a U.l u.a 40D l.il 1.7' 
ll'l'<?'!im 111.1 40 •• ow." 27,fllll! U.7 31.4 H.e 27,6Jim 11.fl 21&.7 '1'8.3 :27,8jUn 1G.i 111.$ 
�1.6 12.3 52.7 47.11 l!l,jl u.a 4-4.7 Ill .II e1 •• 1'1.!1 u,o H.G 1!1 •• Ul..:i 111 •• 
1$.(1 13.1 IU :!IU 15.1 11!.7 80.4 aa.e 15.1 1e.s1 eu 48.1 15.1 1'1'.7 4Q,j 
JQ,;) IJ.II 7&.1 2:1.8 Hl.4 11.3 71.1 211.3 HU U!.e ee.7 33l.3 10.4 14.0 II.U 
1.0 '·" 81.0 tl.tl t.a 4.1 77 •• ae.t e.a 7.0 71.7 Zl,3 $.1;1 7,1 71.8 
•ll.O 10.C 100.11 ·1.0 tU 100.0 . •1.0 1!1.:!1100.0 •I.D �··· 100.0 

T!II.AJ UID,O . Totil 100.0 I Tutill . 100,0 Total 100.0 

!AILE tJO. 18 ; Qr!nd!ng IIJI Dlmrlpu!lpn on Cpmpgalta Ng. i 

$0 minute Grind 40 mlrnlta Gnnct 

li7.8 
1111.:1 

eu 
11.1 
10.4 
3U 
au 

;-270M 0,7 0.7 
40C e.o 1.7 
iM,IIITI JD.1 .28.8 
21.1 IIU 41.1 
il.l 17.8 ee.• 
10,4 11.! 74,4 
u 11.7 80,1 
-1.0 , ••• 100,0 

rettll IOO.D . 

111.1,1 
81,1) 
71.2 
14.0 
:.f .I 
15.1 
lll.1 

Pan lela % RatmnGid %. Pa8e Particle % Aetainud % Paq 
. so rt1lnute_Gril'ld 

Particle %Retained %Pass 
Silt lnd CI.Jrn Cum 

+150M 
.200 
.270 
400 
34.6Wft 
�7.0 
18.8 
12.e 
10,0 
·10.0 

Total 

1.5 
r.e 

"12.6 
15.9 
4.0 
8.4 

1!.8 
11.1 

s.e 
flU 

100.0 

1.5 
8.1 

21.9 
S7.2 
41.2 
4UI 
63.4 
74.5 
ec.4 

100.0 

98.S 
90.9 
78.1 
62.8 
58.8 
50.4 
36.6 
2S.S 
19.8 

Slzo lnd Cum CUm 

""200M 
t'70 
400 
S4.6jJ.m 
26.8 
18.7 
12.9 
9.9 
•9,9 

4.4 
10.7 
11.1 

3.� 
8.3 

15.3 
11.9 
G.O 

21.8 

100.0 

4.4 
15.1 
32.8 
38,7 
4S.C 
50.3 
7U! 
78.2 

100.0 

95.6 
84.9 
07.2 
sa.a 
5.6.0 
39.7 
27.8 
21.8 

Size lnd cum cum 

+200M 
270 
400 
94.e�m 
27.0 
1S.B 
12.9 
10.0 
·10,0 

Total 

2.4 2.4 
6.4 s.e 

113.3 2$.1 
4.4 29.5 
a.a sa.s 

18.0 iS.? 
,3.4 S9.1 
e.a 75.9 

24.1 100.0 

100.0 • 

97.13 
91.2 
74.9 
70.5 
81.2 
44.1 
SO.Q 
24.1 
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D!ea.Jsslon - Continued 

3. load BtQrlnd Slzt Qlatrlbytlgn 

Faro Mine;# 4 

A detailed evaluation of the lead ragrfndlng rcaquil'lrntnts w11 ccnducttd on Composfte a 

ore. on tne otner composites. the optllll.lm regrind develOped on Corrq:JOalte 3 ore was used. 

Tho load rogrinding cizt dlltrlbutlon Is shewn in TabiGG 1e (Composite 1A}, Table 20 (Composite 

1 BJ, Table 21 (Composite 2}, Table 22 (Composite 3) and Table 23 (Con"fX)Sit& 4). 

TABLE NQ1 jfl ; pb Rtgrlnd SID Dlatr!butlpn on Cpmpocltt 1A 

No Regrind 
Particle �4 Retained 
srze Ind. Cum 

+270 mesh 2.3 2.3 
27.8JJ.m 15., 1?'.4 
21.6 10.6 28.0 
15.1 1S.7 43.7 
10.3 12.8 56.5 
a.o $.9 63.4 
-8.0 38.6 100.0 

Total 100.0 -

%PaS$ Particle 
Cum Size 

97.7 . 

82.15 +29.0 J,UTI 
72.0 .22.5 
56.3 115.7 
43.5 10.8 
ae.e 8.3 

. •8.3 

. Total 

20 minute Reortnd 
% A�alned 

lnd Cum 

. . 

0.1 0.1 
0.9 1.0 
9.2 10.2 
8.0 215.2 

13.1 41.3 
5S.7 100.0 

100.0 -

IABL.E NO. 10 i Pb Regrind 9111 Ql•tr!butlpn gn CompR1111 1 B 

No Regrind 
Partlcle % Fletained %Pass 
Size lnd. Cum Cum 

+270 mesh 1.2 1.a 98.8 
�S.8J,tm 2:2.8 23.8 '76.2 
20.8 13.8 37.4 82.5 
14.5 17.0 54.4 45.$ 
9.0 1, .2 85.8 34.4 
7.7 4.8 70.4 29.8 
-7.7 29.8 100.0 � 

Total 100.0 . -

%Pass 
Cum 

-

99.9 
99.0 
8S.8 
71.8 
158.7 

.. 

-
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Olscusslon m Continued 

IJBLE NO. 21 ; pta Btgrlnd S!;ea Qlltrlbutlon pn Qpmgqaltt 2 

No Regrind 30 minute Regrind 
Particle % R  talnad %Pau Particle %Retained %Pass 
Size Ind. Cum cum Sl:z:G lnd Cum Cum 

+270 mesn 3.1 3. 1 98.9 . - . . 

2tU� 16.6 19.7 80.3 33.9 Jlrr1 0.5 a.s 00.5 
20.S 9., 28.8 71.2 26.3 1.4 1.9 98.1 
14.5 15.4 44.2 55.8 18.4 10.2 12.1 87.9 
9.0 11.4 55.6 44.4 12.6 19.1 31.2 88.9 
1.7 S.4 61.0 39.0 9.8 12.8 43.8 56.2 
-7.7 3$.0 100.0 . ·9.8 58.2 100.0 . 

TOtAl 100.0 - - Total 100.0 .. . 

TABLE NO. 22 ; pb Baarlnd Slzp Qlatrlbytlpn Q'l 'pmgu!tp a 

No fltg_nna 5 mlnuta Grind 10 minl.lte Grind 
Particle % Retall'led %Pass Particle % Ratalned 
Sl2:• lnci cun cum Size lnd Cum 

+24.6!J,m 28.2 28.2 7UI �.Sj.Lm 15,4 15.4 
19.0 14.5 42.7 57.3 19.0 13.0 20.3 
13.3 1S.2 SS.9 41.1 13.3 18.7 41!1.0 
51.1 11.6 70.5 29.5 9.1 14.9 62.9 
7,, :1.9 re.4 23.5 7.1 9.0 70.S 
·1. 1 23.6 100.0 . ·7,, 29.1 100.0 

rota/ 100.0 . . Total 100.0 -

Part Ide 
20 minute Regrln � 

%Retained %Pass 
Size Ind. Cum Cum 

+24.8 1-1-m 5.5 5.5 94.5 
19.0 8.3 13.8 86.2 
13.3 1 r.e 31.4 es.e 
9.1 18.0 4&.4 50.6 
7.1 10.2 59.6 40.4 
-7.1 40 .... 100.0 . 

Total 1 OO.l'i . -

%Pus Partlole % Flatalnea Y.Pu111 
Ctl'n Size lnd � CUm 

84.6 24.6 JUl1 e.t 13.7 93,3 
70.7 19.0 10.3 17.0 83.0 
52.0 13.3 0.1 28,7 79.3 
37.1 9.1 �.1 2$,8 71 . .= 
29.1 7.1 8.1 34.9 65.1 

. -7.1 65.1 100.0 . 

. Tmal 100.0 . -
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IABlE NQ. II ; !ta....Bagr!nd Slzt Dlatrlbyflpn QD CQ.aiD.oelta 4 

Faro Mine:# 6 

No Regrind 20 minute Regrind 
%Pass Particle %Retained %Pass Particle % Aatalned 

Size ·Ind. Cum Cum Size lnd cum cum 

+270 mesh 3.9 3.Q 98.1 - - - -

34.6 f.LrT1 11.2 15.1 84.9 3e.1 J.UTI - . 100.0 
2e.e 8.1 23.2 70.8 27.2 o.e o.e 99.4 
18.7 14.3 87.5 El2.5 19.0 1.1 7.7 92:.3 
12.9 13.1 50.6 49.4 13.1 16.4 24.1 75.9 
9.9 7.7 58.3 41.7 10.1 H'!.e 36.9 83.1 
-9.9 41.7 100.0 - -10.1 83.1 100.0 -

Total 100.0 - - Total 100.0 . -

The best metallurgical results were obtained us.lnQ a regrind of 20 mlnutos. In 

order to obtain a similar size distribution in the plant, 4 Inch cyclones are required. 
Theae cyclones would operate at a lower pulp density (I.e. 26 % solidr;). Under ther;s 

conditions, a similar regrind fineness to that obtained In the laboratory may be achieved 

with the preeent regrinding capacities. 

4. E'!otatlon Iutwgtk 

4,1. Flotation Testwork on ComposHe 1A 

composite 1A consisted of oxidized ore and contained secondary copper minerals. 

A total of eight tests were performed on thia composite, fivta of which wGra roughing 

tests and three Cleaning tests. In general, problems wer$ experienced with this 

c:cmpcusite In obtaining selectivity between lead and zinc minerals and with production of 

a high arada read concentrate. 

4 I 1.1 I Lead and ZIQQ AgLJaber Tests 

A series or fiVe tests were eonductac.t In wnrcn the primary grinding time varied 

from �0 m inutes to 70 minutes per 2000 grams. The re�u.dts of several tests are shown 

!n Table NO. 24. 

Th� rgsulls obtainGd in tha;g tost& Indicated the following: 
1 • Finer primary grinding improved lead and zinc rougher recovery 

alightly. 

2. An average of 85 % ot the total zinc reported In the lead rougher 
conoen1reue. Even with high cyanide additions, zlno reJection wae not poettlble. 


