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ShiptIunt: 

Twenty boxes of ore, net weight 6,840 pounds, were 

received on June 20th, 1941, from the Cournor Mining Company 

Limited, Perron, Quebec, per F. C. Buckland, Manager. 

Location of the Pro  ert : 

The property of the Cournor Mining Company Limited, 

from which the present shipment was received, is situated in 

Louvremont and Pascalis townships, northwestern Quebec. 
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After crushing, 

methods, a representative  

cutting, and gr1nding by standard 

sample of the total shipment was 

obtained »  which assayed as follows 

Gold 
Silver 
Copper 
Sul phur 

 Iron 
Acid Insoluble - 

ArEteD10 

Characteristics of the Ore 
ca■ 	 • 

Six polished sections 

under the reflecting microscope  

were prepared and examined 

for the purpose of determining 

character of the ore. 

GqMue  - • 

Gangue material is a mixture of siliceous »  light-

gre(zn to dark greenish-grey and almost black rock, translucent 

white quartz »  and abundant disseminated carbonate, A micro. 

chemical test for iron applied to the latter gave a rather 

strong reaction, 

Mo,tallip_Minerals - 

Metallic minerals ara only moderately abundant and 

are  represented almost entirely by pyrite, Thls mineral is 

present as small me%sses 0  Irregular grains, and subbedral 

crystals disseminated through gangue, The grain sizes range 

fram coarse to fine but the larger sizes predominate, It is 

slightly fractured and contains narrow velnlets and inclusions 

of gangue, A small amount of chalcopyrite is visible as 

occasional, small, Irregular grains In gangue and ln pyrite. 

One irregular particle of native gold »  about 66 

microns (-200+280 Tyler mesh) In size e  is visible in the 

the 

polished sections, 

ln pyrite, 

It occurs along a gangue-filled fracture 
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Prrqet4etY9-5'2: 

Mr. F.« C. Buckland e  the mine manager s  requested that 

tests be made regarding the advisability of flotation followed 

by cyanidation of the resulting concentrate. At present the 

Oeurnor mill is using a picking belt the rejects of which 

average about 0.02 ounce gold per ton and are approximately 25 

per cent of the hoisted ore. The remaining 75 per cent is 

subjected to a straight cyanidation treatment. 

The mall-scale test work showed that at a grind of 

GO per cent minus 200 mesh a flotation tailing of 0.005 ounce 

gold per ton was obtainable s  with a ratio of concentration of 

41> 	approximately 25g1 for the °loaner concentrate. On rogrinding and 

cyaniding this concentrate a cyanide residue of 0.02 ounce gold 

per ton was obtained in 24 hoursi agitation. The results showed 

an overall tailing loss of 0.005 ounce gold per ton. 

The remainder of the  ore e  6 e 700 pounds e  was concen-

trated by flotation In our largo-scale mill e  and batch lots of 

the concentrates  were  reground and cyanided as in the small-scale 

tests. The results obtained confirmed those indicated in the 

41› 	
previous small-scale work. 

DETAILS OF TEST WORKg 

SMALISÇALE_TESTSIFOS0_1 TO 121. 

Portions of the ore at minus 14 mesh wore ground in a 

ball  mil],  to different degrees of fineness. Reagents were added 

to the grind as noted. The pulP was then conditioned and floated 

in a Denver flotation machine s  except in Tests Nos. 1 and 2 where 

a Fagergren machine was used. In some of the tests the flotation 

concentrate was cleaned In a smaller Denver machine s  While in 

others the concentrate was reground in cyanide and agitated. 

The following table gives the different details and 

recuits of  the small-scale  notation  concentrationsg 
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(Small-Scale Tests, cont 7 d) 
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(Small-Scale Tests Nos. 1 to 12 e  cont?d) - 

The flotation concentrates from Testa nos. l e  2 e 

 3 and 4 were reground in cyanide to pass 99 per cent minus 

325 mesh and agitated for 24 hours. The strength of 

cyanide solution used was.3 pounds NaCN per ton and suffi-

cient lime was added during the grinding and agitation 

periods to maintain protective alkalinity. 

11.M. 

RqsulLsg 

	

gŒrInd e gAgiva-: Assays e 	E7.ract,lon 
Te3t 	g tion» ghu oz./bon: 	of gold e  

	

No.: -325 g.bLours:Taï-: 	per cent 
mesh - 0 

0 	 g ing 

Ovei;all taling 
leas e  

Au oz./ton 

	

1 g 99.5 	24 	1.59 0,01 

	

2 : 99,0 	24 	0.81 0.01 
3 	99.5 24 	2.36 0.04 

	

4 g 99.5 	24 	2.37 0.02 

99.4 
99.8 
98.3 
99.2 

0.0054 
0.0059 
0.0048 
0.0034 

• 

• 

The final titrationa of the cyanide solutions 

were from 2.95 to 3.10 pounds NaCN per ton of solution and 

the  lime  from 0.275 to 0.45 pound per ton. The reagents 

consumptions were erratic and a better picture of these 

conditions is given in the cyanidations of the concentrates 

41, 	produced from Mill Run  No  1 9  where much larger quantities 

of concentrate were available for rogrinding and cyanidation. 

This concluded the amall-scale test work. 

The remainder of this report gives the results obtained 

from  the  large-scale mnl runs. 
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MILL RUN  NO 1. 

The ore, crushed to minus ??: inch, was fed to 

a Denver 50 in  by 18 in0  bail  mill by a Harding° automatic 

feeder at the rate of 150 pounds per hour. The ball mill 

discharge was fed to an hkins classifier. This classifier 

was of the submerged type and was V ft. by 12  in in size. 

The underflow of  the  classifier was returned to the ball 

mill and the overflow went to a conditioning tank. 

The  pulp was thon  pumped to a battery of Denver 

Sub-A No 5 flotation cells. Seven oeil in all were used. 

The tailing from the first cell, which rocelvod the flotation 

feed, wae cleaned in the remaining  si pz cells and the concen-

trate from those cells was pumped back into the conditioning 

tank. The concentrate PrOïd the first cell was stored and the 

tailing from the final  oeil  was passed over a Wilfley table 

prior to final disposai. The final flotation concentrate was 

weighed, sampled, and assayed. Samples were also taken, at 

regular intervals, of the classifier overflow, flotation 

tallins„ and table tailings. Screen tests were made on 

the classifier overflow. Batch lots of the flotation concen-

trate were ground in cyanide and agitated for different 

periods of timo. 

The following reagents were added3 

To  bail  mill. 
j:$1)2Pce2  Pre. 

Barrett No. 4 ci]. 	- 	0.044 
Potassium amyl xanthate- 0 005 

To conditioninp tank 
pine oil 	 0.05 
Potassium anyl xanthate 	0.05 

Te Cell No0 2. 
Pine oil 	 0.05 

(Continued on next page) 
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(Mill Run No. 1, cont 7 d) 

The results of Mill Run No. 1 are as followsg 

Food to ball mill 	 - 1 0 800 pounds of ore. 
Flotation concentrate obtained - 	90 pounds. 
Pulp density of classifier overflow - 47 per cent solids. 
Pulp density of flotation feed 	. 26 per cent solids. 

The grinde taken from samples of the 
classifier overflow, 	60.8 per cent minus 200 mesh 0  

pH of flotation feed  

Sampling of the different mill productsg 

• 

Product 

Classifier overflow 
 Flotation tailing 

Table tailing 

Ao"JMA_°gIV/P).n 	Average asaay, 
Au 

0 008 9  0 021 9  0.17,0.11 	0.14 
00005,  0000b,000075 9  0 0005 	0 0 005 
00005p 0 0 0025»  00005 9  0 0 0025 	0.004 

The flotation concentrate assayed as followsg 

Gold 	- 
Silver 
Copper 	- 
Iron 
Sulphur 
Pyrrhotite  

2.91 oz./ton 
0.34 
0.49 per cent 

12.60 
11.54 
0.64 

A screen test on this concentrate showed a fineness 

of 84.0 per cent minus 200 mesh. 

Summary of Mill Rung 
ileefet » : I.FsUï.,"- t bil-MIZUF=1--Tiffai=a7----  

Product 	: per 	g 	Au 	. . 	of gold, 	° . 	concen- 
g Cell jt; g 0 2; eiton t 	per cent 	. 	trat 1071 
: 

Feed 	 0.00.00 	0,15 	100 0 0 
Flot 0  conc. 	g 5.00 	2.91 	 96.8 	 20g1. 
Flot0 tailing g 95.00 	0 0 005 	 3.2 

Batch lots of the flotation concentrate were 

cyanided, with a strength of solution of 2.0 or 3.0 pounds 

NaON per ton. In  some  of the lots the concentrate was 

agitated without grinding and in the remainder different 

finenesses of grinding were used. A lead  sait  was added 

in several instances, as noted. Sufficient lime was added 

to the grind and agitation periods to maintain protective 



99.0 
93.8 
96.2 
99.5 
9.3.3 
97.6 
97.6 
99.5 

:Titration, 
Sam-  1b 0/ton 
ple :solution 
N0Q g- gaCNi Ca0 

---t 

2 
3 

5 
6- 
7 
8 
9 

3.0 
1.3 
1.5 
2.1 
2.5 
1.5 
1.8 

2.7 

180 
180 
340 
300 
600 
170 
380 
290 
360 
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(Mill Run No. lp cont 2 d) 

alkalinity. 

Results: 
: GrInd., 	0 0 

Sam- : 	% 	:Agita- 
pie : 	-200 	: tion:, 
No  g mesh 	: hours 

0  

Peed assay - 2.91 Au oz./ton) 
g TaIling: Extrac-: Overall : 	Overall 
1 assay s,: tion :extraction : 	tailing 
: 	Au 	:of gold,g of gold, : 	loss, 
g oz./tonaner cent: per cent : Au oz./ton 

95.8 
90.8 
95.1 
96.1 
96.1 
94.5 
94.5 
96.1 
96.1 

7  

1 	99.0 
2 	No  regrind 	24 
3 	:No regrind 	48 
d 	: 	97.6 	24 
5 	97.2 	48 
6 	:No regrind 	24 

No  regrind 	48 
8 	97.5 	na 

9 	: 	97 0 5 	48 	0.02 	99.5  

0.0065 
0.0238 
0.0305 
0.00585 
0.00585 
0.0082,5 
0.00825 
0.00b85 
0.3058b 

0.03 
0.18 
0.11 
0.02 
0.02 
0.07 
0.07 
0.02 
0.02 

0 	Reafients 	g 	Reducing ,.., 	
..... 

g 	consumed, 	. . 	power, 	. 
a 	lb./ton. ore  g 

	

c.c., N/10 : 	Remarks 
L91 a  Ca° 	: KMn04/litre . -e.t„..z., , , ,,,rz-._r,:,--7,,f,-=.=.,T.e,,--,.z.-.2.-h------r,n--,-„,.r_--,-r----e-.--,------nr.,-.----t.-f--r----------------r.....-r=-z-= 

ta,"4" 	 ›elym. 

g 1.7 
: 2.9 
a 2.8 
2.7 

g 2.9 
g 1.9 
; 1.9 
2.0 

: 1.8 
0 

0.15 
0.15 
0 0 20 
0.15 
0.20 
0.15 
0 0 15 
0.15 
0 0 10 

0.60 
0.51 
1.11 
1.38 
1.70 
0.63 
0.70 
0.80 
1.08 

-t-FoNO3  

4.PIDNO3 
4-PbNO3 

 i.PIDNO3 
4-1roNO3  

In Samples Nos °  1 0  6, 7 e  8 and 9, 0.50 pounds of PhNO3  per 
ton was added to the grind. 

Several of the pregnant solutions were assayed 

for copper WI th  tàe following 

Sample 
No  

results: 

Copper, 
earns per„. 11tre 0  

2 
3 
4 
5 

0.0647 
0,1200 
0.1127 
0.2400 
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• 

• 

In tnis run, 1 0 ? pounds of soda ash per ton of  food 

 was added to the grincL Operating conditions, otherwise, in-

cluding the other reagents added »  were similar to Mill Run 

NO. 1. 

1,520 pounds of ore were fed to the bail mill at 

the rate of 125 pounds per hour. 

275 pounds of flotation concentrate were obtained° 

The pulp density of the classifier overflow averaged 

49 per cent solids° 

The pulp density of the flotation feed averaépd 28 . 

per cent solids. 

The pH of the flotation feed was 8 0 0. 

The grind as taken from samples of the classifier 

overflow was 64 per cent minus 200 mesh. 

Sampling of the different m111 products resulted 

as followsu 
Average 

Assays 2 	 assay, 4,  
Product 	 AA.1...°M.d.t()P. 	 Au oz/ton --- 

Classifier overflow 	0.08 9  0,13, 0 ° 095t  0°175 	0,12 

Flotation tailing 	0,0025,000025,0.0025,0 0 0025 	0,0025 

Tale tailing 	 0,0025,0,0025,0,0025,0,0025 	0,0025 

The flotation concentrate assayed as follows 

Gold 	 0.52 
Silver 	 0,16 
Iron 	 I? 0 00  
Sulphur 	 4,72 
Pyrrhotite - 	0,08 
Copper 	 0.11 

A screen test on this concentrate showed a fineness 

of 88 0 0 per cent minus 200 mesh. 

(Continued on next page) 
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(Mill Run  No  2p conttd) - 

A summary or the mill run was as follows: 

•see.r,z--41,-,-,.-.- ,...,,,..,..,..,,,a•tx-,,,,ett-, .. ,,,,,=,-,......sr- Tva.t.-..-,:exe,,,e,e,nnt...,,,...c....uwa,....=Tev,a,re-,---,-x.,.....-.1rsarma,-,---v.....,,,,,i,r .  . cr.e.e..... .. 

''''''' 	 • 	 : 1Ne _ gh et ; ° s S a ys " -5). s belbutri on g a et. o 
Product 	0 

0 per 	" ,, Au 	g 	of srold 9 4 ' 	
..› 

01 
....4r,,,tte.,-..wx,s. ■ezts., 

*, cent o? /ton- nt ,.../ 	. 	per ce 	: concentrauion 
---vsze,..==-..-”vraze  

ç 
Feed 	 : 100.00 0.15 	100.0 
Flotation conc. : 18.09 0.82 	98.7 
Flotation tailing: 81.91 0.0025 	1.3 

5.5:1. 

'el  Calculated. 

Batch lots of the flotation concentrate were cyanided 

as in the previous mill  run e  Results were as follows: 

	

---- - -----------P"-cl.,"'?Aï.--7 	
xt 

_0,e 2  Au. 0 z.9,/toe) _ .-- . ---------- 

	

g 	Grind, 	. . 	: Tailing,: Erac-g Overall : Overall 

	

Sam- : 	e4 / 	 g Agita  -: assay,: tion :extraction: tailing 

	

ple : 	-200 	: Um,: 	Au 	of  gold,: of gold, ; 	loss, 

	

No. : 	mesh 	: hours: oz./ton:per cent: er cent gAu oz./ton 
: 

1 	No  regrind 	24 	0.035 	93.3 	92.1 	0,012 
2  No  regrind 	48 	0.03 	94 0 3 	93.2 	0 0010 
3 	95.6 	 24 	0.01 	98.1 	96.8 	0 0005 
4 : 	96.9 	 24 	0.01 	98.1 	96.8 	0.005 

ZI`ZZI-=`,4:;"-,"';:;'''''' F'-'''•=:.°,-"'`:'-;,"'"'"%12,`="'-'77V,`",M1,='7•=7"`"=.''''''' ,"-:!--f.''''''"'"" -  ''''''''7''''''''- --'''''' -'''' 

411 . 
Sam-: lb ./ton : 	consumed . 	uower 

	

p * 	 J 	 - 	 e. 	

-rc a3V...,,ee.a>le Fv. Vr,nev •=x à aS.Mi.--2,.. 37 

pie: solution : 	Lb./top ore: c.c. N/10 g 	Remarks 
--; ,-.----_,--2--------.1.-. ----------:-.1.-----------.-,,w-"- ,.--- --_-_,...-,,,,--_---"--=_---...--e,..._:- _.-zr---_--;,..--=,---=‘, 

: 
1 : 1.9 	0.20 	0,42 	1.35 	56 	 NO regrind 
2 : 1.9 	0.15 	0,42 	1.45 	60 	 No regrind 
3 : 1.9 	0.20 	0 0 57 	2.10 	74 	 Reground + 0 0 5 

. . 	 lb./ton PbNO3 
. 	d : 2.0 	0.20 	0.38 	1.80 	54 	 Reground 

• 
• • --"`-.;;-• •"7•ZZZ--, izZ-Z.W‘ 	 - • 

In,this mill run a portion or the gold was tied up 

In the ball mill, as evidenced by the assays of the classifier 

overflow. 

es-u,se• 



- Page 11 - 

Summary and Conclusionsz 

The test work on the ore shipment indicates that 

a flotation tailing of 0,005 ounce gold per  ton  can  le  obtained 

at a grind of 60 per cent minus 200 mesh, This result was 

secured ln the small-scale test work and in Mill Run No, 1, 

A somewhat lower result, 0,0025 ounce gold per ton e  was 

obtained in Mill Run No, 2 e  where the ratio of concentration 

was 5,51 0  

In Mill Run No, 1 a ratio of concentration of 20a 

was used and a flotation concentrate assaying 2,9 ounces gold 

per ton was obtained. In Mill Run No. 2 a ratio of 5.5a 

produced a lower-grade concentrate e  of 0,52 ounce gold per ton. 

The regrindîng and cyanidation of these concentrates 

gave overall tailing losses of 0,006 and 0.005 ounce gold Per 

ton. In tais connection the use of a lead salt in the grind 

had a beneficial effect on the cyanide consumption. 

Reagent consumption was normal e  although some 

evidence of fouling occurred ln the cyanidation of the higher-

grade concentrate e  which contains 0,49 per cent copper and 

0,64 per cent pyrrhotite. 

It is apparent from the above uummary of the results 

obtained that this ore is amenable to a flotation-cyanidatlon 

flow-sheet and that the present use of a picking belt could 

economically be dispensed with and flotation concentration 

substituted, 

000000000000 
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