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November 28, 1974 

Hr. P.J. B:r:mvn 
Chief Metul1urgist 
Anvil }fining Corp. Ltd, 
P.O. Box 1000, Faro, Y.T. 

Dear Sir: 

Enclosed please. find my :ceport on silver rich minerals in your lead 
concentrate. I must apologize for the <;�mount of time I have taken. At 
your suggestion, I have sent copies to Hr. R. Fukuhara. and Hr. D.A. Blundell. 

If I am no t mistaken, you are concerned vdth erre.tic silver recoveries. 
If this is the cas e , it would seem logical to study the tailings rather 
than the concentrate. I understand that there are floatation techniques 
available that can nonselectively strip an ore.of sulphides and even natiYe 

·metals. l'.. study of these materials stripped from a fe\v kilograms of one of 
your higher silver tailings may prove very instructive, 

sdt 

cc: 

If I can be of any further service in this matter please conta.ct me. 

R. Butters 
Assistant Professor 

Hr. R. Fukuhara, Plant Netallurgist . 

Hr. D.A. Blundell,, Chief Assayer � 



REPORT ON THE PRESENCE OF SILVER RICH l>iiNER,'\l.S 
IN AJIT'JIL lUNING CORPORATION LEAD CONCENTR.A.TE 

In July, 1974, eleven lead concentrate samples and a like number of 

zinc concentrate samples ·were received here from the r·Une. site, Faro, Y, T. 

These samples \·Jere labled by date and included Jan. to 1-iay, 1973, and July 

to Dec. 1973. In a covering letter dated July 19, 1974; }ir. P. 'J. Brown., 

Chief lietallurgiot� Anvil Hining Corp. requested that any three of the lead 

cone. samples be examined for possible Silver rich minerals, using the 

Electron Beam Hicroprobe. 

The Electron Beam l.ficroprobe is an instrument capable of yielding 

quantitative (and qualitative) elemental analysis of very small V(Jlumes uf 

material::;. The principal of operation is to generate a very sme.ll (about 

0.5 micron diameter) beam of high energy electrons and to allow this beam 

to be absorbed at a precisely known location on the surface of a specimen, 

Characteristic X-Rays are generated by all the elements present in the spec-

j_men in a volume of a few cubic microns directly beneath the point of 

impact of the electrons. Dispersive X-Ray Spectrometers suitably located 

near the speclinen are used to resolve the X-Rays produced by the specimen 

into the discrete emission lines characteristic of the elements p resent. 

By scanning the electron beam in a raster fashion over a small area of the 

specimen and using the X-Ray intensity signal of any one element to 

modulate the brightness of a cathode ray tube, it is possible to produce a 

highly magnified, t1vo dimentional picture of the variations in concentration 

of that element in the specimen. Since each element tends to absorb t::lectrons 
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more or less efficiently, depending on its atomic number, it is also 

possible to produce a rrBacksc.atter Electron Image" on the cathode ray 

tu-be. This last techniqve yields an image of the specimeJ.?. comparable 

to that obtained by conventional microscopy but capable of much higher 

magnification. Quantitative analytical results for a selected area 

are obtained by comparing the intensities of X-Rays produced by any one 

element in the sample to that obtained from the pure element. Rather 

involved corrections due to other elements pr�sent must b.e applied to the 

raw data in order to obtain truly quantitative analytical results. 

Proce.dure 

Three lead concentrate samples, Feb. 1973� Jl1ay 1973 and Oct. 1973, 

were selected and mounted separately in epoxy resin. The mounted specimens 

-.;;tere ground and -polished� finishing with 1 micron diamond paste. A very 

thin, transpa.ren·t layer of carbon was then .evaporated onto each specimen 

in order to render the surface electrically conductive. The specimens. 

were then probed for0·silver and antimony simultaneously using a JOEL 

model·JXA-3A microprobe complete with two spectrometers. The second spec-

trometer was adjusted for antimony because previous work had indicated that 

a silver rich mineral present in another sample of Anvil lead concentrate 

contained antimony. A defocussed electron spot was employed and the spec-
9 

ime:n was slowly traversed under the beam and continuous recordings of the 

silver and antimony X-Ray count rate were made. Whenever a slight response 

was recorded or1 the silver spectrometer, the specimen was backtracked to 
. 

" . . . . . . .• _ . .  , .. 

that locatio
.
n and the area was scanned manually at high magni4:d,c.ation using . , '"''"' 

a finely focussed electron beam. Despite all efforts, no_ silver rich 
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grains could be located on any of the three specimens chosen. Each specimen 

was then repolished to expose new mineral grains and the whole procedure 

reported. Still, no silver rich areas could be located. In all, about 14 

hours of probe time were e.."'tpended on these three specimens with negative 

results. 

Since one·other specimen, Jan. 1974 PbL. O., had already been mounted 

and had displayed one silver rich grain in a previous study, it was repol·­

ished and submitted to the same procedure out lined above. Almost immedia­

tely two more silver rich grains were detected in this specimen. Back­

scatter electron images and X-Ray emission images for all the elements con­

sidered relevant were made of the areas around each grain (see figs. 1 and 2). 

In each case the mineral grains containing silver were very small (p.bout :2 

microns in diameter) and in each case the silver rich grain contained signi-

f:i.:ca.nt amounts of antimony a:ri.d copper; possibly some lead, and ·no detectable 

zinc. Antimony rich but silver. free grains (one such grain is shown in 

fig. 2) were detectable throughout all of the samples. 

An attempt was made to quantitatively analyse the silver rich grain 

sho'Wll in fig •. 2. The following point counts (corrected for background) for 

silver, antimony, and copper were obtained: 

Element Mineral grain Pure Metal Standard 

Ag 6,250/lOsec 27,000/lOsec 

Sb 4, 060 29,000 

Cu 6:380 105, 300 

Since the grain was so small, it is not advisable to place too much signi­

ficance on these results but some conclusions can be reached. 'Since both 

silver and antimony are of about the same atomic number, it is expected . 

that they would both respond in abbut the same way to the electr�� bea.m, 
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even it the mineral grain were so small and thin that the beam were not 

completely captured. For this reason, and since the silver and antimony 

standards gave essent.ially the same count rate, it is believed that the 

silver to a�1timony molar ratio is between 1.5:1 and 2:1. The copper 

content is quite small and may well be substitutional. Dana's "Textbook 

of Hineralogyn lists a great number of silver-antimony sulphides, many of 

which contain lesser amounts of copper and other elements, and.many of 

which.are found in association with Galena-Spli.alenite deposits. 

Conclusions 

1) ., No silver rich particles were detected irl any of. the three lead 

concentrate samples$) Feb. Hay, or Oct. 1973 • 

. 2) Two silver ·rich .part.iclces were ·eas,ily found in .the Jan. 1974 lead 

concentrate sample after repolishing. 

3) Each of the silver rich particles found in the Jan. 1974 sample contained 

predominantly Silver, Antimony, and Copper. 

4) Quantitative analysis was not possible on such a small particle but it 

is believed that silver to antimony molar ratio is between 1. 5: 1 and 

2:1, while the copper content is quite small. 



Fig. 1. Backscatter Electron Image and X-Ray Emmission 

Images from the First Selected Area of Lead Cone. 

Sample Jan. 1974. 



Fig. 2. 
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Backscatter Electron Image and X-Ray Emmission 

Images from the Second Selected Area of Lead Cone. 

Sample Jan. 1974. 


