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\ Re: Vanaorda Refraetary Caproek Ore. 

oea Dr. McDonald. 
I visited F1ro November 5 to 10, 1990• to study the probleM of 

mil ing Vangorda rtfractory caprock ore. Thit letter contains my 
c nts. Tes:twork 'II still ongoing and hence any conclu51ons at tn1s 
t1m 1rt �ces$arf1� tentative. �everthele$S• at this time we do know 
the cause of tht pt"'blem ond one wiy of dtt&ling w1th 1t. H,y c011111nts 
•r• •�amari�ed •• follow3. 

1. The sands fract1on of tht Van;orda refractory caprock ore contains ... c;..e.G: ;ii 0 
to1u 1e cQl)per which act1vates the zinc 1n the ore and cause$ f1otatfon " 
of 1 bulk lead·.linc concentrate. 

z. The sands contaa11nate any other ore with which they mi� be mix.ed 
be�a se the so1ub1e copper also.acti�&tas the zinc in that other ore. 
As lltt1e as 1� sands m.y bt suffit1ent to cause co"taminat1on. 
3. . The sands ca� be removed by screening. -i�c 

4. The pl U$ screen fraction c1n be llixed wHh Faro ore for nrn 1 1nv� -ra.-..L� 
c,..o�Cl(" 

, I,:: ' . (2.. � !'-' ! . The m1 nus screen fraction 1s probably un trea hb le •xc:!ipt to pr.oduct c.�"' r(./ #�'-Grs-4 7 
a bu1k le&d·zi� �oncentrate. The marketin� of such • con�•ntrato -cr"'�"'(.p�"f 11# · . should be investigated.. 1@ .,.,.,,J 

6. Effective screening 'In wintertiml h doubtfYl. A?�;��e.� f ;·tt.fic-�t.:..iJ · 
,JG,rJIZIL I v.}¢. 1 �/,.,. 

7. he m111 can probably treat competent Clprock from VAngordo this A�� 
W1nte : but 1'10� Sllbples s:hou1d be test.d to c:cnfirna this. J"'Y<AI 

.A ./.�IffY) 8. inc sulphate improves lead�zinc '*ttctivi� when �re�ting V1ngorda ;r� 
refra tor.y ore. 
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9. When mi111Yig Vangorda rdrac;tory ore (plus tcf'�"" fraction or l/'� -
petant �oek} �1xed with Fa�o ore, the zinc essay of the leed If � c neentratt w111 bt highe� the� norm•l. -¢-

yai# The copper ass•y of the 1ead cgncentrote w111 �1so be h1gh. 
The rest of th1s letter d1sG�S$tS some of the$t comments 1n more 

dt llil. 

ca gor1es. of vangorda Refrteto�y Ore. 
The Vangorda refractory caprock ore may be d1v1ded into two, or 1- ������r 

po stbly three. categories. The first category is the sands. This z .... ¢fiJi)�"-· 

ma riel contains a range of $izes from claylike fines, through sands to 
gr vel. The mfner•ls have been oxidized. One sample of b&r1tic sandst 
DT 14. assayed 1.891 Ox Pb. 0.121 Ox Zn and 2.341 Ox Cu. 

! The sands contain soluble lead, 2inc, iran and copper. It 1s the 
soluble copper which has activated the sphalerite and whic� will 
ac ivate any oth•r spha1•rite with which it eo�s in contact. This i& 
t worst feature of this mater(al • it �ont�min1tts other good ore with 
wh; h it is mixtd. A c&lcul•tion, ass�in9 that the above 2.341 Ox Cu 
is o1ubJ•, and know;"9.that 100 g/t of �opper sulphtte 11 used 1n Faro 
%1n flotation, indic•te$ that as litt1e tt ll of baritic $ands May 
con aminate good ore. 

the s•cond category it compete�t ceprock, Oxidation hal Qccurred 
and the spnaledtl hos been ac;tivated, to sDIIle extent at le•st. 
How ver, thia material does not seem to contain solub1e copper and does 
not seem to 'ont.a1nate other ore. It appears that th1s �tterla1 ca" be 
mix d with Faro ore for mi111ng. w1th appropr1ate adJUStments to the 
rea tnt recipe. Testwork 1s st1l1 be1ng "one to conf1rm th1s 
con tus1on. 

A th1rd Poss1ole 'ategory is �uggy ort, which is porous and 
ox1 1z�d. Th�s material is probably intermediate betNten the other two 
in lotetion charatter1stics. 

In pract1ctl te�s. only two categories appear to need to be • 

rec nized, sands or �carse roek. These categories can be easily 
ide t1f1td visually in the open pit. Sho\.lld there be any doubt about 
the isual 1dent1fie�t1on, ox1de co�per assays can be used. Moter1al 

ining less than 0.1$ ox Cu 1s acceptable ere. Material conta1ning 
than 0.4S Ox Cu is contllinated. Furtner testwork 1s required to 
ify material fn the range of 0.1% to 0.4% Ox Cu. 
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serten1ng is the obv1ous aetftod of separa;�eontaM1na�ed sands 
fr M acceptable coarse rock. Wh11e I be1 1 ev��hat serten1ng c•n b• 
su cessfully done in the summertime. I am d ubtful that suff1c1tnt1y 
ef ective screening will be po$Sible 1n wintertime. A test run the 
n1dht of NQvamber·9. screening some to 2 ton� of materia, over the 
sc��enf"O plant near. the Faro mines p les. looked to be suecessful. 
This material caNe from the stockpile at Fero. 

By � observation, the stockpile �t Vangorda contains a greater 
pro ortion of sands. It also has froten lumps which wou1d be difficult 
to g· creen in winter. I suggfst that a $Creen1ng t�st shou1d be run on 
Van ord• stockpile material (b�t not tna ccar•e rock from the toQ of the 
sto kpilt) before any dte1t1on is made to scre•n during tnt win taw-. 

Flo�tion. 
F1ot�t1on t�St$ on the plus scr�en fractio" from laborator� 

$Cr ening were �un on the lest diY of �Y visit. Fuil as5ay resu1ts o�e 
not yet &va11'1ble, tnd f11rther testa need to be ;oun. but froM my 
obs rvotions 1 believe that it should be pO$$ib1• to mix o proportio� of 
tne p1ul screen fraction o1 Vangorda refre�tory ore with raro ore. 

Z1nc sulphate, 1n add1t1on to $Od1um cyan1oe, appeare� to 1mprove 
lea -z1ne selecti�1ty whan treat1ng the plus screen fraet1on of vangor�a 
ref .actory ore· as it had done 1n $0Mt earlier tests. If 1t 1s cheiper 
to �o so. it m� well prove pos sible to use a sod1um cyanide • z1nc 
o�i e mix instead of zinc sulphate. I recommend that you have a test 
qua t1ty of zinc sulphate on hand �hen you do your first mill test wtth 
Van ordo or�. . 

When mi111ng Vangorda refractory ore witn Faro ort, d1fficu1ties 
with lead·zin� selectiv1ty can be ant1c1pated. Tht 1ead concentrate 
will assay higher in zinc than normal. 

hcau·se of the copper conten.t of the vangorda ore. the lead 
cone ntrate w111 also ass� high in eopper. 
Furt er Work.. 

At Faro. the first priol"H,Y shoy1d be testwork to eonf�rm th&t the J p1ul scree" f�action and competent e•prock can be mix•d w1th Faro �r• 
for 1111 i ng. 

. 
· 

Furthtr tastwork on
. t� minus $C�aan fraction (or on tota1 caprock cont ining th• m1nus scr•en fr�ction) ean be carr1tG out •t Faro� 1' � 

saco d priority, and at �akefield Resaareh to try to find a way of 
trea 1ng this m•terial. H�•�•r, I doubt that production of iQ1tct1ve 
le•o tnd �i�c concentrate• will be pOI5ibla. 
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In my op�nion. for the time beino production planning at the 
va go�da open pit should bt based on tn. assumption that screening of 
th sand$ from the coars• rock �il1 be necessary. 

The poss1bi1ity of m&rketi"g �bulk lead·xinc concentrate should be 
1n est1goted. Wnen a�reenin9 of th!J caprock hiS been finhha.d1 it would 
be possible to treit the •inus screen fraction through the mill by 
1t •lf in 1 single eampoign to product such a eoncent�ate. 

I would be pleased to dhcuss .tht·contents of this letter with .yoy 
at ny t1me. Tnank �ou for this assignment. It wos � p1easure to visit 
Fa aga1n. ,lease convey my th�nks tQ your s�ff, especia1ly Erie 
Bea mont and Gordon W11son, for their help auring my visit. 

i 
I 

�-----·----.. . --:·-.. ·--· .. ,.-- .. ,_ . ........ � .. . ·--- ... -............. . .. -· · 

Yours very trut: 
�f. o� 

R1ehard F. Down. 


