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of  tho 

MINEHU., DRESSING AND METALLURGICAL LABATORIES. 

Investigation No, 2158, 

PlotE-.tion Tests on ïhree Samples of Cpper-Zinc-
old Ore from the Quemont Mining Corporation Limited, 

Noranda, Quebec. 

Shiments: 

2hres shipments of ore v,ere receive', on March 22, 

Auelst 2. 9 e  anc£ November 20, 1946, weighing respectively 111 

pounds, UO pounds and 152 pounds. The samples, designated 

as irueAlont ore e  were submitteet by  D,  E. Bo,:trke, Will Super-

intndert, Normetal Mining  Corporation Limited, iormetal e  Qeb4000 

Locutior. of ProE,?rty) 

The property 'room which this ore was  taken 

located in Rouyn townshi .o, northwestern  Q.ubec, adjacent  to 

the property of Uoranda "I'dnes Limited. 
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)-si4;es 2 . - 

Samplin and Assayi.la  

The shipments wore sampled, assayed and reported 

as follows: (In this instance the samples are numbered 1, 

2 and 7,,  in the  chronological order  of the  dates  on Which 

the7-  were received here) 

Gold, oz./ton 
Silver, " 	• 
Copper, per cent 
Lead, 	f7. 

Zinc, 
Iron, 	. 
Arsenic, 	fic 

Tellurium, n 
Sulphur, 
Insoluble, " 

	

Sample 	Sample 	Samp --v) 

	

No.  1. 	No. 2 , 	No. 3. 

	

3.155 	 0,24 	 0 019 

	

1.16 	 1,00 	 1,12 

	

1.56 	 1,60 	 1.00 
None detected.âone  detecto 

	

3,78 	 3,18  

	

42,84 	 34,73 	 3540 
Trace. 

None detected. 

	

34,72 	 19,40 	25,95 

	

6,80 	 17,42 	 15,29 

• 
Purpose of the  Test: 

This series of tests  was conducted to find out 

whether or  no  t copper and zinc concentrates cf.marketable grades 

could be 2rodueed by flotation methods and alsc to determine 

where  the gold and silver would report under these conditions. 

narof  acsults  

This  ore  presents an acuto problem in  preventing 

flotation  of pyrite with the copper and zinc minerals. When 

xanthates were used low-grade copper  and  zinc concentrates 

were  prodced. They would assay from 10  to  20  per  cent  in 

copper and from  15 to 40  per  cant zinc, with recovery falling 

off as grfAde  improves .  By leaving xanthates out of the cir-

cuit and  using more selective collectors such as diphenyl- 

uanidine  or  thiocarbanJ.lide good grade concentrates can 

be  produced with good recoveries rfhile the ore is fresh. 

flowever, after it has been standing for a  week or more  a 



Summary of Results, contïd) - 

decided railing of in grade and recovery is noticod. This 

may be due to oxidation of the pyrrhotite. 

Conclusions 

The results obtained from the tests reported in 

detail are fairly satisfactory but there is still room  for 

 Improvement. Owing to the fact that the ore oxidizes readily 

and that, furthermoro, reagent control will be delicate, it will 

not bo possible to reach any definite conclusions until 00Men 

oe the details have boon worked out on tonnage check teEit,e,G 

The problom of producing good grade concentrates 

is almost entirely one of keeping the pyrite from floating 

with the coppee and zinc mlnerals. Once the pyrite hae been 

In contact with xanthates it Seems impossible to depress all 

of lt again, considerable quantities staying with the copper 

and zinc concentrates no matter how much lime may be added 

to depress It. 

From 50 to 70 per cent of the gold is recovered in 

the copper concentrate and the flotation tailing usually 

assayà 0.05 ounce per ton or lesa. The gold content of the 

tailing can be reduced to 0015 ounce per ton by anidation 

but reagent cost is excessive, about 7.0 pounds or more of 

nodlum cyanide being consumed per ton of tailing. 

While no free gold was isolated in any of the test 

products, the microscopic examination or the ore revealed the 

presence or six grains of gold, five or which were In pyrrhotite 

and the other in pyrite An amalgamation test on a jig concen-

trate resulted in the recovery or about 10 per cent of the 

total  gold; so It would therefore seem wise to make some 

provision for collecting free gold. 
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(Conclusions, contd) - 

CF.ARACTini 

 

OF  THE ORE AND  LOI EL PRODUCTS 

2c1ished sections vere prepared from the first two 

shipments of or  and from samples of mill products for 

eam1nation under a reflecting microscope.. Another  set  

of polished sections (ia sections), prepared elsewhere from 

Quemont diamond drill cores, was also submitted for micro-

scopic examinatio, 

Ore = 

'i:e first shipment of ore was a composite sample 

235 diannd drill core samples and was received here 

crushed to spnroximately .-- 	The whole sample was 

screened on a 3-mesh screen and about a dozen  pieces in all 

vtr -re retained on the screen. Veith the aid of a hand magnet • 

t..:leso pieces were divided into magnetic and non-magnetic 

fractions, and polished sections were made of each The 

mIcroscope revealed that the characteristics of the magnetic 

and non-meunatic sect:Lc -as were essentially tel same except foe 

the amount of pyrrhotite present. For this reason the sections 

a r e nc,t doscribed sex.2arately. The second shipment received 

was ore taken from  underground. it  vas  considered unnecessary 

to make a ;?licroscoplc examination of Shipment No. 3 as this 

apparently was the same as preceding lots. 

;otallic 7:Ancralo - _ _   

• netallization is very strong in some of the polished 

sections and sparse in others. Listed in their approximate 

order of C.ocreasing  abondance, the metallic minerals visible 

in the sec'Gions are 	unIt6, pyrrhotitep magnetite, chalco- 

pyrite, sp..ualorite, galons. (?),and native gold. The first , 

five minerls named are relatively abund'a.nt and are very 



- Page 6 - 

((hareeter of the Ore and Mill Products, contq(2) 

intimately assoceated in many places. 

Pyrite occurs largely as medium-coarse dissemi-

nated crystals and grains which, in some )laces, are 

aggregated and form small masses. It appears to be no 

oldest sulphide f?um the or  since the polished surfaces often 

ewhibit a granulàr mosaic with pyrrhotite, chalcopyrite s.nd 

sphalerito filling the irregula paces between well-crystal-

llzed grains of pyrite. This mode of occurrence Is well 

illustrated in Figures 1 and 5, In som places the pyrite 

is almost free of inclusions but in other places it contains 

occasional to numerous smell grains of gangue end other 

metallic  minerai

Prrhotte Is almost as abundanA; as pyrite, m/d in 

one section it preponderates as a moderately coarse granular . 

mass :In which scattered grains of esngue and motallics aro 

embedded. This typo of occurrence is depicted in Figure 2, 

As already mentioned, this mineral is often associated with 

chalcopyrite and/or sphalerite as coarse to fine irregular 

particles and small patches which  fi ii  Interstitial paces 

betwoen grains of pyrite. A smell quantity of nyrrhotite 

also occurs as inclusions In pyrite, chalcopyr:Ite and 

sphalerite, 

In two or three polished sections, massive magnetli3O 

forms the groundmass for scattered grains of chalcopyrite, 

pyrite and gangue; in other sections the magnetic Iron orUde 

is present as tiny irregular grains disseminated unevenly 

throue gangue and motallics. 

Chalcopyrite and sphalerite in almost equal amounts, 

and. often in close association, occur as small masses and 

coarse to fine irregular grains In gangue, 3fl  each other, and 

L:&  other metallic minorals. The average grain olmel oe 
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V.-haraor or the .  Ore and Mill 2roduetop cont'd) - 

copper and zinc 

and pyrrhotite. 

enclosed within 

eulphides are smaller . than tàose of pyr ..7tte 

In some places where chàleopyrite is 

sphalorite it le proc,ent as tiny dots cy:e 

blebs which are too small to be economically released by 

grinding. The percentage of copper tied up with zinc In. 

this manner, however, is very small (see Figure 1). 

Rare tiny, irregular grains of a soft, white 

minoral occurs In pyrrhotite and pyrite. An attempt was 

made to drill out a little powder, for qualitative micro-

chemical tests, fro iu  a few of . the larger grains. While 

this operation was not entirely satisfactory, a positive 

test for lead was obtained and It seems probable that this 

mineral fi.9 galena since no tellurium was detected in the 

head s emple. In any case It is present in very small, 

practically negligible amount. 

A feffl tiny crystals of arsenopyrite, the largest 

about  14 microns in size, are associated with sphalerito 

ana pyrrhotlte In one_section but its total quantity is 

negligible. 	 • 

Six grains of native gold  mers  observed in the 

sections. Five occur in pyrrhotite and one In dense pyrite, 

all of them associated with other minerals With the five 

grains in pyrrhotite, the most common associates are chalco-

pyrite and gangue, each of which occurs with gold in three 

places, Three of the grains are irregular or elongated-in . 

shape and are between grains of sulphides; the other two 

grains are more or lese'&qUidimensional in shape but appear 

interetial spaces, 

dense pyrite e  the asso4iates are sphalerite and chalcopyrito. 

Ti e largest i:ap.rticie of eLd seen MOUUVG5J 144 .w 36 microns 

to Ilf.3 occupying With the grain in 



(Character of the Or and Mill Products., contd) - 

and is associated with chalcopyrite, magnetito (?) and 

gangue (sos FiGure} the smallest is 10 microns in 

diameter and is associated with gangue 

Ganpue - 

Gangue material predominates in ome) of the 

polished surfaces and  :Cori  s the matrix in which metallic 

minorais are amboddodo It is subordinate in amount ln 

other sections whero it occurs as scattered grains and 

small patches wit3xIn and botwoon sulphides °  14 those 

sections in which gangue is predominant It consists of soft, 

dark greenish grey rock which contains abundant finely 

disseMinated carbonate but 2n thoso sections 2n which It in 

_subordinate many of the grains scattered through sulphides 

appear to be quartz 

Conclusions - 

The microscopic examination of six polished sec-

tions prepared at these Laboratorloo from tho semplo of 

underground ore received shows that It is essentially Ulo 

samo In character as the eighteen drill cor ections pro- . 

pweed elsewhere and previously examined in the mineragraphic 

laboratory. The relative abundance of the ore minerals 

varies somewhat, of course; as, for example, magnetite 

is more abundant in the sections made from underground ore 

than in. those  :rom  the drill cores 	In this connection, 

too, It might be well to record hero that the col ours of 

both the iron cm.ido and the sphalerite wore found to be 

very similar in the polishod surfaces and difficult to 

distinguish ln places° 

Mill Products. 

Zinc Concentrato*(2est NO. 2) - 

Tho polished surfaces eXhibit numerous particles 

. of metallic minerals, ra%ing from about 150 ecrons 
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(Character of the Oro and Mill Products,. contld) - 

(-65 -.100 mash) down to only a fow microns In size, set in 

the mounting medium (bakelite). Pari  icles of sphalerite 

preponderate but grains of chalcopyrite, pyrite and pyrrho-

tito are common, are comparatively large  and are predomln-

antly free but a few  are  combined with sphalerito or each 

other. 

In order to obtain a rough Idea of how much of 

the copper sulphide is combined with the zinc sulp3aidE4 

several traverses were  made across the two polished soctioml, 

Over sixty grains or chalcopyrita were encountered and 

measured  The  measurements wore then calculated Into parcen-

tages by volume, with the following rosult approximatoly 

GO per cent of the chalcopyrite is apparently free in bake-

lIte and only 10 per cent of the copper mineral is combined 

with sphalorlta. 

Copper_0oncentrate (Test No. 2) - 

The two polished sections are, in general, very 

similar to those made from the zinc concentrate. Tho same 

metallic minerals are present In approximately the same 

siF,o range, the only difference being that chalcopyrite 

the preponderant mineral in place of sphalerite, vihich is 

now a deleterious constituent along with pyrite and pyrrho-

tita. As in the zinc concentrate,particles of all the 

unwanted -minerals (sphalerlte, pyrite and pyrrhotIts)  are  

common  and the great majority of them are free in bakelite. 

Following the same procedure of traversin  and 

measuring grains of sphalerite, approximately 75  per  cent 

of  the  zinc sulphide Is free and 25  per  cent is combined 

with chalcopyrite. 

(Figures I, 2 
( and 5 follow, 
( on rages 9 to 11.) 



(Character of the Ore and 
Mill Products, contld) - 

flEllre 1 . 

Photomicrograph of  p011 shed  section showing 
pyrite (white) mosai with other sulphides, here larvely 
sphalerite (dark srey), fillins interstitial spaces. Chalco-
pyrite (lisht srey, almost white) and pyrrhotite (lit srey) 
are comparatively sparse in the field of the microscope and 
a grain of each of these two minerals is lettered (cp and pht 
respectively)to aid in their identification, Note the tiny 
dots and dashes of chalcopyrite in the large area of sphaler-
ite (centre left). 

Manification, X80. 

•cmee. 



( Character of the Ore and 
Mill Products, contQd) 

EleME9 2 ° 

Photomicrograph of section showing native 
gold (white) in pyrrhotite (grey) associated with chalco-
pyrite (cp),  manetite(?) (light grey), and brain of s,ang-ue 
(black, indicated with G).  The grains of chalcopyrite are 
difficult to distinguish from those of pyrrhotite and are 
outlined with a broken line.  The grain of gangue contains 
tiny elonated inclusions of chalcopyrite; all other black 
arr;as  are pits. 

zignification, X350. 



(Character  of  the Ore  and 
I,.111  Products,  contîd) 

.t 

•• 

Photomicrograph of a polished sect:.on showing 
typical modes of occurrence of the chief sulphides. Note 
the sphslerite inclusions in the pyrite grains at the  top. 

white,  coarse crystals. 
Chalcopyrite (cp)  -  white, saiier grains. 
Pyrrhotite (pht)  -  light Grey. 
Sphslerite  -  dark ;:;rey. 
rite. —  black, 

Magnification,  X80. 

A  200-mesh Tyler acreen opening is outlined 
in white. 



Lime 
Sodium cyanide - 
Zinc sulphate - 

1 0 0 
0,10 
1 0 0 

Butyl xanthate 
Cresylic acid . 

pH - 8 

0,10 
0,10 

‘,50„ 

1,0 
4,0 
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Test No. 1. - JJg Concentration, AmalamatIon 
Flotation and CyanIdation, 

This test was conducted on the first shipment of 

ore, Two thousand  crame of the ore at minus 20 mesh was 

concentrated in a small jig The jig concentrate vas 

reimound and amalgamated with new mercury for one hour. 

The amalgam was assayed and the amalgamation tailing reunited 

with the jig tailing for regrind:Lug and flotation. Thles tail-

ing mïxture was ground about 88 per cent  Liner  than 200 mesh 

with  the  following reagents 

Lb ./ton 

Reagents to 0011',> 

Copper Circuit - 

The concentrate was 

reagents. 

cleaned without additional 

Lb ,/ton 

Zinc Circuit - 

Copper sulphate 
Lime 
Sodium ethyl 
xanthate 	 0,10 

Pine oil 	 0,05 
pH - 11,10, 

The concentrate was cleaned once without addl-' 

tional reagents, 

(Continued on next page) 
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Assays 	 Distribution,. 
r 	 percent 

Fo  1Tn0iÀ Au 	 Zr 	Pe ,..1r.sol;  - 

Cu  cone, 	 54 	bo .9 16W1 06 1 4  6252 	2 (2,0 44 ,50.1 76.351 6.82
1 

4 3.2 	145 , 	 e 	 • .2 	2 	 t 	p 

a ? 
t 
2 , 	 --e 

Cu  cleaner taill.ng! 2,36 10,64 14.88 4.18 3.62L59,25 5.ôo l 	 0, 40 1  -,di 
5 4 	

2 02nî I c 65 

Zn conc. 

	

'c> 48 	14 	n • • 241 0.9335,8338,511 1,V0i 16,85! 11851 82,16 1  17,84 	4,3 5 e, 
o  

• e 2 -a 22i 	 _in4n_ic%ng 	 1...4n3 	0..771 	0,691 	2„28: 	5.,41 • Zn cleaner taiIIn 	---- -- --—_ „ , , 

Product 

, 

1 

	

i 	
! 
I 	

, 
s 	

g 
î 	

i - a 
Flotatio71 taflîngl 70,27 :;0.0 0- 0. 44; 0 -3 0 0 0„45 45.90 9,701 17,37i 460 ;  8,051 75 	;t ,36;. 896 

1 	 1 

	

, 	a 	 .e. 	- 	 • 
• . 	. 	

1 
i 

	

 1 	
, 

Amal. teuing(paloV100,00 K),1451),201 1,531 3,7542.05! 7 0 65Fd  89,50i100.001
1  
100.,001 1 00.001100.00 

Amalgam 	 ?,.0.037 1 e 	I 	à ?. 	1 
h 

.- 	1 	 J 	 1 
e 

Peed (nalc.) 	i100.00 10.1 621 	1 1„531 3,7542.051 7.651100.00 h00.00! 1 00„001100.00i 1 00.00 

I 
1 	

I a 	1 	
, 
1 a 	

, e 1 	
, P - 

'i 	i 
1 	

1 	
: 
z 
1 

Cyanide taillpg 1 70.27 0„015,0311 
,s. 
: : , :c 

6 51  e 	1 	1 

L.------t.-- 	, 	...1   	i -............;-...., 	 'J 	 ,1 e, 
_ ___ 	 -- -- ; 	 - 

Gold extraction by cyanidation was 17,37-6,51 = 10,86 per cert. 
Reagent consumed ., lb./ton tailingg NaCn, 15.79; CaO, 26.44. 

e The amalgam  vas  dissolved in acid to determine the gold in it and thîs made 
impossible the determination of the silver content. For this reason no 
distribution has been calculated for the silver, • 
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Lime
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41,00

43

u o3. "..)
0110

re
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Une t;a:î.1
^Z:3. 11. o 70,,
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i n microscope
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of, Ct on'^aml3.i,ai:lng)^ P11:! T:1are _i ;'.; ^

S-ac?a Eaq pyr^itop pyz^r^i tca ti.i,o- -'M^c^. chaloo ^z'i ^:e In the zinc c c^,:a^ ^^a.

trc+.taaL, as well as spkaals,•^5:?i te in the copZzer c^.^artaeac^xa'^^r.-a ,c^ . 1"1^a9,:t.II

br%lva-U, è.l.mouaAtSâ of the oont`r.Zt"il:J.a'1ea'[:-1:tJ.,i.7.' Til:i.).ï7'al. were combd.x:la=:d, t.b.n--

^;z^c^^.^ea;^^ 9 'art vtr^ha free') and R^)zrat^t^^.^^ normally have ^.a^^a^3 c>:l.^ï_i,vâ.a^a^.i^"^^1

ore"In '^,X.+.^ c^.^°C^„r^^.^^e (see ``C^^.^.^ ^.c^{;e^:^' 0J. <;e c -b :S.ant, )
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• 1 

Cu cone, 

Cu cleaner 

Zn conc„ 

Tn cleaner 
tailing 

Flotation 
tailing 

: ■ 

4.85 0.75 

5,08 0,32 

2.66 0„25 

83,74 0.05 

5,91 

1.14 

0.95 

0.54 

1.07 

2.56 5.68 

0.35 52.22 

0.41 12,52 

0.79 17,48 

5 0 111100,00 

170651 .7.59 

5,271 0.70 

2035 	O'70 

26.491 4.06 

100 .001100.00 

8„0? 

01079 

10„5.5 

21,50 

100„00 

15,20 

4,12 

2.,56 

0,09 

1.55 
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(petils of Investigation„ cont 7 d) - 

Test No. 5. 

This test was also conducted on  No  2 ore k3hip-

mont. The grinding was the same as in Temts 11.os„ 1 und 2. 

Gharge_to_Dall Millg 

Oro 	-• 	- 1,000 grams at -20 mesh 
Mater 	 ,.. 	7,--)0 (a-am ,. 	., 
Thlocarbanilido - 0.10 lb ./ton 

Sodium cyanide - 0,10 
Zinc sulphate 	• 	2 O  

Lime 	 2 Q 0  

Reagents to Celig 

C2ppor Circuit 

Cresylic acid - 0.25 lb./ton 
pH 	9.20. 

The concentrate was cleaned without additional 

reagents„ 

Zinc Circuit - 

Lime 	 4.0 lb./ton 
Copper sulphate 	- 	1 00 *" 
Sodium aerofloat - 	0.10 " 
Pine Oil 	 - 	0 0 10 " 

pH - 11.85, 

Tho concentrate was cleaned without additional 

reaents. The absence of xanthates seemed po improve condi-

tions in the zinc circuit in so much as the pyrite did not 

float so porsistently. 

RESULTS OF TEST NO,, 32 

i:ssays 	 »lotrîbutîon, 
Product ; -02'Z/toil—  Per Cent 	_p_e_E_cent 

egswee,== 

5.67 2.56 9,52 23.601 4,101 60.641 50.241 86.55 	7.49 

Peed (cale.) 100.00 0 0 24 



11" 

popper sulphate 
Lime 

. Ponditioning time 

2.,0 lb./ton 
400 	re 

20 minutes. Me. 

Sodium aerofloat 
Pipe oil 

0.10 lb./ton 
0.05 

1.41 
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(Details of Investigation, cont 9 d) - 

The above procedure leaves a high zinc tailing 

and a higb-grado zinc cleaner tailing to.be treated. This 

would suggest a scavenging operation following the zinc 

roughers with, possibly, regrinding . of the scavenger con- 

centrate along with the zinc cleaner tailing. The following 

test was conducted along these lines although none of the 

products was reground. 

Test No. 4. 

This test was done on 

with the same grind as has been 

Cherfre to BO] Will° 

Ore 
Water 
Lime 
Sodium cI ti 
Zinc sLlphate 
Diphonyle;12. a ill dine 
Thlocarb nealde 

Reaeent3to 

Co2per Circuit 

Pine oil 

the third shipment of ore 

used in the foregoing tests. 

1,000  grains  at -20 mesh 
750 grams 
2 0 0 lb./ton 
0.10 
2,0 	t, 
0,10 
0,,06 

0.05 lb/ton 

Tho concentrate was cleaned twice without addi-

tional reagents. 

7inc Roup.her rtreutt - • 

The concentrate was cleaned with the addition 

of extra pine oil and lime. 

Zinc ScaVerger Circuit - 
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(Details of Investigation, cont , d) 

R WM'S OF  T'S'' 1NJ. 4: 

:,:eiGht,  	Assays 	 iistribution, 
Product 	per 	i oz.7-f6n 	' 	2er Cant 	 'or'  cent 

1 	cent i Au i 	A. 	Cu ---4 	Zn 	Fe 	au 	A - 	.  Cu 	Zn 
MOOMOO■emeYwa ■ 

Cu  none. 	. 	2i3 -1 2.61 11,89  22.08 	3,92 35.34 41.94 33,66 68,97 	2. 

Cu cleaner 
tailing 	5.13 0,75 	3.84 	2,68 	6,15 	- 	22,00 19,85 14,75 	6, 

11. cone, 	6<32 0,08 	1.14 	0.51 	54.07 10,29 	2,39 	7,26 	5,46 70_ 

Zn  cleaner 
tailing 	4,43 0,10 	1-53 	0,88 11„66 	- 	2,53 	7.05 	4,18 10, 

Un  scavenger 
conc. 	 5,17 0,30 	1,52 	0,38 	4,02 	8.87 	6.87 	2_11 	4. 

-ilotation 
tailing 	76 14 eÀ.)5 	0;05 	0.08 	0,35 	- 	21,77 25,31 	6:53 	5. 

	

Peed  (cale,)  100,00  0 ,17 	0,99 	0 93 	4,82 	100.00 100,0010000 100e 

This test was conducted whil e  the ore was still 

fresh, but after a few c'.ays it did not seem to react quite 

so well when an attempt was made to duplicate the test. 

rle results, however, indicate that a reasonably 

good separation can be made under favourable conditions and 

that operating technique will be an important factor in 

making  the  aeparation. ::;ubsequent tests indicate that one 

of  the  înportant conditions is that the ore should be fresh. 

11. 

observations fron  1:nreported _relimihary_Testl.  

The followin 	 eeeeer te have been established 

by a large number of tests that have been conducted but not 

reported  in  detail: 

Lyanide is apparently helpful and gives best results 

when added to the i;rindin circuit. It helps to depress 

some of the ,. ,aore readily floatable pyrite and gives a better 



, 
- Page 19 - - Page 19 - 

(Observatdons from Unreported P-rellminary Tests, cont'd) - 

grade of copper concentrate than would otherwise be obtaind 

'It also reduces the amount of sphalerite that floats with 

the coppor minerai

A number of ests were conducted in which various 

xanthates were used in varying amounts as collectors for 

the copper and înc minerai 	hey did not in any cam shaw 

enough soloctivity between pyrite on the one hand and eit3 er  

chaloopyrite or sphalerite on the other, and it made no 

difference how much liïeo may have been added. In one such 

test lime was added to the zinc circuit at the rate of 

20 pounde.% per ton and the conoentrate after two clemningm 

assayed more than 20 per cent  iront  the majority of %hlch waz 

proscrit as pyrite. Reagent 208 was used In the copper circuit . 

in one test, In the hope of .5.:ncreasing gold recovery, but It 

gloated altogether too much pyrite 	 • 

Attempts were also  made  to celoctively activate 

the mphalorite by careful control  of  the copper sulphate 

but thlm proved a failure whon zino 5.n the flotation tailing 

went up to more than one per cent and the  pyrite was still 

floatine 
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