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November 12, 1980

Or Godfray McDonald
Vi e-President, Metallurgy
Cu ragh Resources Inc.

Su te 1900
98 1lington St. West
To to

|
|
Dea 0Or. McDonald,

I visited Faro November § to 10, 1990, to study the problem of
mil ing Vangorda rafractory caprock ore. This letter c¢ontains my
¢ nts. Testwork 1 stil) ongoing and hence any conclusions at this
tim are necassarily tentative. Nevartheless, at this time we do know
the cause of the problem and one way of dealing with 1t. MWy coaments
are sumamarized as follows.

Re: Vangorda Refractory Caprock Ore.

1. The sands fraction of the Vangorda refractory caprock ore contains 20
galu ¢ copper which activates the zinc 1n the ere and Causes flotation 477
of & bulik lead-zinc concantrats.

2. The sands contaminate &ny other oOreé with which they may be mixed
beca se the soluble copper aiso. activates the 21n¢ in that other ore.
As 1ittle as 1% sands may be sufficient to cause copfamination.

3, !The sands can be removed by screenfng, 1% ke
B C @/
4, The plus scraen fraction can be mixed with Faro ore for milling; T<“° .
. g ¢
8. _The minus screen fraction is probably untreatable excapt to produce <~ o
3 bulk lead-zinc concentrate. The markating of such & concentrate Pz

should be investigated..

8., Effective screening in wintertime is doubtfyl,

7. he mi11 can probably traat competent caprock from Vangords this
winte : but more samples should bs tested toc confirm this.

8. inc sulphate improves lead-zinc selactivity when treating Vangorda
réefra tory ore.
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9. When m{1ltng Vangorda refractory ore (plus screen fraction or
petent , mixed with Faro ore, the zinc assay of the lead
¢ ncentrate be highar than normal. 0

The copper assay of the Tead concentrate will aiso be high.

4 1The rést of this jetter discusses some of these comments in more
¢ ait.

Ca gories of Vangerda Refractory Ore.

_The Vangorda refractory caprock ore may be divided into two, or I-
po three, categories. The first category is the This 2>
ma 1 ' contains & range of sizes from claylike fineg, through sands to
gr vel. The minerals have been oxidized. One sample of barftic sands,

DT 14, assayed 1.89% Ox Pb, 0.12% Ox 2n and 2.34% Ox Cu.

! The sands contain soluble lTead, 2inc, ircn and ~ 1t 1s the
saluble copper which has activated the sphalerite and - wint
activate any other sphalerite with which it comes in contact., This is
the worst feature of this material - it contaminatas other good ore with
which it is mixed. A c¢alculation, assuming that the above 2.34% Ox Cu
1s soluble, and knowing that 800 g/t of copper sulphate is used in Faro

zing flotation, indicates that as 1ittle as 1¥ of baritic sands may
contaminate good ore.

The second category is competent caprock, Oxidation has ocourred
and| the sphalerite has been actiivated, {0 some extent at leasst.
Howgver, this material does not seem tc contatin soludle copoer ind does
not seem to contaminate other ore, It appesrs that this material can be
mixed with Faro ore for milling. with appropriate adjustments to the
reajcnt recipe., Testwork 1s stil] being done to confirm this

conclusion.

R third , cstegory 1s __ ore, which is porous and
oxigized, ~ material 9s probably between the octhar two
in flotation characteristics.

In practica) terms, only two categories appear to need to be
recognized, sands or coarse rock, These categories can be easily
identiffed visually in the open pit. Should there be any doubt about
the visual identification, oxide copper assays can be used. Material
containing less than 0.1% Ox Cu §s acceptable ore. Material containing
more than 0.4% Ox Cu is contaminated. Further testwork 1s required %o
{dentify material in the range of 0.1% %0 0.4% Ox Cu.
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: , §¢ the obviout method of sands
frm. codrse rock, While ' sereaning can be
sy | _ done in the summertime, I amd . - that sufficiently
ef.ective . will be possible in wintertime. A test run the
of screening some to tons of matertial over the

sci lenin plant near the Faro mine s  p les. looked to be successful,
. i material came from the stockpile at Faro.

By my obsarvation, the stockpile at Vangorda contains a greater
» ortion of sands. 1t also has frozen tumps which would be difficult
to screen In wintar., | suggest that a screening test should be run on
Van?ord& stockpile material (but not tha coarse rock from the toe of the
stockpile) before any decigion is made to screen during the winter.

F!oketion.

Fiotation tésts on the plus screen fraction from laboratory
scr ening were run oa the last day of my visit. Full assay results are
not yet avaiiable, and further tests need to be run, but from my
obs rvations I believe that 1t should be possibls to mix 8 proportion of
the plus screen fraction of Vangorda refractory ore with faro ore.

Iinc sulpnate, 1n sddition to sodium Cyanide, appeared to Improve
1ea -24nC selectivity when treating the plus screen fraction of vingorda
ref actory ore - 3s iU had done in Some earlier teasts., If 1T 1s Cheaper

to do 50, 1t may we)l prove , to use a scdium cyanide - zin¢
oxide mix instead of zin¢ 1 recommend that you have a test
quantity of zinc sulphate on ' ' when you do your first mill tast with

Vangorda ore,

Wher milling Vangorda refractory ore with Faro ore, difficulties
with lead-zin¢ selectivity can be anticipated. The lead concentrate
willl assay higher in zinc than normal.

Because of the copper content of the Vangorda ore, the lead
conc ntrate will also assay high in sopper.

*

Furt er Wark.

At Farp, tha first priority should be tgstwork to ¢onfirm that the
g1ui scr?en fraction and competent caprock can be mixed with Farc ore

Further testwork on the minus screen fraction (or on total caprock
containing the minus screen fraction) can be carried out ut Faro, as a
sacond priority, and at Lakefield Resaarch to try to find a way of
trea ing this meterial. Howaver, ! doubt that production of selective
lead and 2inc concentrates will be possibla.

Y
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In my opinion, for the time , production planning at the
Va gorda cpen pit should be based on -  assumption that screening of
th sands from the coarse rock will be nacessary.

The possibility of marketing a bulk lead-zinc concentrate should be
in estigeted. NXhen screening of the caprock has been it would
be possible to treat the minus screen fraction through the * ' by
it 8)f in & single campaign to produce such a concentrate.

I would be pleased to discuss the contents of this letter with you
at nhy time. Thank you for this ) It wes a pleasure to visit
Fa again. Please convay my thanmks = your staff, especially Erie
Bea mont &nd Gordon Witson, for their help during my visit,

Yours very

Richard F. Down.




