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of the 

ORE DRESSING AND METALLURGICAL LABORATORIES. 

Investigation No. 1116. 

Gold Ore from the Central Cadillac Gold 
Mines Limited, Cadillac, Quebec. 

Shipment:  

Two sacks of mill feed ore, total weight 385 pounds, 

were received on September 29th, 1941. The shipment was sul›- 

mitted by Mr. L. A, TraVer, Mtll Superintendent, Central 

Cadillac Gold Mines Limited, Cadillac, Quebec. 
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PurzOse of Investigation: 

To deterMine whether any improvement in extraction-

over present mill 1,eSillts can be obtained thrOugh finer grind.- 

ing or by longer agitation periode; also, to déterMine the 

results Of prelimipary . flotation and graVity concentration 

with regrinding of the côncentratee and. éyanidation of the 

whole eampIe. 

Sampling and Analysis: 

The sample as reCeived was mixed and crushed to 

approximately 14 mesh and a head sample for assay and 

analysis was cut out. The residue was crushed all minus 

14 mesh and resetvéd for the test work. The results Of 
. 	, 

the assay and analysis are as follows: 

The pH of the ore in distgled Water was 9.78. 

Characterietice or the Ore: 

Six polished sections were prepared and examined 

under the reflecting microscope for the pUrpose of determining 

the character of the ore. 

•Ger?eue  

In the polished  sections, gangue materiel consists 

of hard, siliceous, dark grey  rock and  milky white quartz. 

Both components carry rather abundant carbonate as coarse to 

fine disseminated grains and small white patches. 

(Continued onnext page) 
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(Characteristics of the Ore, conttd) 

Metallic Minerala  

In their.approxiMate order of decreasing abundance, 

the metallic minerals present in the sections are: pyrite, 

arsenopyrite, chalcopyrite, magnetite, and pyrrhotite. No 

gold is visible, 

Pyrite predominates as small Masses and coarse to 

fine disseminated grains which contain nuMerouS inclusions 

of gangue: Arsenopyrite is prevalent e$ eoer$$ to fine 

irregular grains and subhedral Crystals scattered unevenly 

through gangue. A small aMount of chalcopyrite ià visible, 

largely as medium to fine irregular grains in gangue, pyrite, 

and arsenopyrite. Xagnetite is commOn in one section as 

streaks or clouds Of tiny grains in gangue; also as occasional 

small inclusions in pyrite. A very small amount of pyrrhotite, 

occurs as rare, tiny inclusions in pyrite and arsenopyrite. 

Since neither native gold nor gold minerals were 

observed in the  sections  i  nothing Was learned as to this 

metalts mode of occurrence. 

Experimental Tests:  

Four series of tests  were conducted. The first was 

straight cyanidation of the ore; the second was gravity con-

centratiOn with regrihding of the concentrates and cyanidation 

of the whole aample; the third was flotation of the sulphides 

and gold in an endeavOur to produce a. clean tailing; and the 

fOurth was flotation with regrinding  of  the concentrates and 

cyanidation of the whole sample. Identical reaUlts were 

obtained with 48 hourst agitation, when the whole Ore was 

àround 87,0 pêr cent minus 200 mesh and when a conCentrate 

from the ore was regrotind through 325 mesh, with an overall 
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(Experimental Tests, contfd) - 

grind ,Of only  72.5 per  cent Minus 200 mesh. 

SERIES I. -.STRAIGHT 0YANIDATION. 

Teste Nos. 	2 -A, 31441  and 4-A. 

Thé Ore at  minus  14 mesh was ground at 6Q per cent 

solids  to  pass 75.8„.80.2, 87.7 and 93.4 per cent minUs 200 

mesh respectiVely. The groUnd pulps Were agitated 24 hours 

in cyanide'solution Of a strength or 1 pound eaCe per ton. 

2 pounds  per ton of ore of lime was added to maintain prote c

-tive  alkalinity. The dilution ratio  was  2:l e  solution to 

solids, 

Screen tests showed the grinding to be as follows: 

-Weight, per cent  
Mesh : Test No. I «.A 	Test No 	: Test No 	: Test No . 42-A 

Cyanidation. 
 : Agita- : 	Assay, 	: Extrac- : 	Reagents consumed, 

	

Test : 	tion, : 	Au oz./ton 	: 	tien,  : 	lb./ton  

	

No. : 	hours  • Feed ; Tailing: per cent : NaCN 	: 	Ca°  
• . 

	

1-A : 	24 	0.13 	0.02 	84.61 	0.4 	 2,9 

	

2-A : 	24 	0.13 	0.015 	88.46 	0.8 	 2.9 

	

3 -A : 	24 	0.13 	0.01 	92.31 	0.8 	 2.9 

	

4-A : 	24 	0.13 	0,01 . 	92.31 	0.8 	 2.9 
: 

The results of theèé tests show that there is an 

increase in extraction When the pUlpà are cyanided for tWenty-

four hours, as the grinding is changed from 75 per cent to 87 

per cent minus 200 mesh,  but  further grinding .gives no increase. 

■■■■• 



- Page 5 - 

Tests Noa._1-B, 2.-B, 3-q3, and. 4-.B. 

In theae  four  testa the grinding was identical with 

the correapondingly nUmbéred preCeding teats, the grinds baing 

75.8, 80.2, 87.7 and 93.4 per cent minus 200 maph reapectively. 

The grOund pulpa Were agitated for 48 1-105 in cyanide solution 

of a strength of 1.0 pound Ne-QN per ton.  ?jàgnds  per ton  of 

ore Of lime was added to maintain protective aIka1inity. 

Cyanidation.  
: Agita- 	Assay, 	 E)çtrac 	Reagents consumed, 

Test : 	tion, 	oz./ton  	z 	tion,  z 	31,/ton  
No.  z 	hours : Feed : Tailing:  per  cent  : .NaON 	CaO 

: 

1-B : 	48 	0.13 	0.01 	92.31 	0.4 
2--B : 	48 	0.13 	0.01 	92.31 	0.2 
3-B : 	48 	0.13 	0.005 	96.15 	0.6 
4-B : 	48 	0.13 	0.005 	96.15 	0.6 

The results of these testa showed that the maximum 

extraction was obtained at 48 hours ,  cyanidation when the ore 

was ground 87.7 Per cent  minus 200.meah and that finer grind.,. 

ing did not increase the extraction. 

SEÉIES II. - U,RAVITY CONCENTRATION „AND_CYANIDATION. 

Tests Nos„ 5 and 6. 

In these testa, ore at minus 14 mesh waa ground at 

60 per cent solids to 68.3 per cent minus 200 meah. The 

ground pulps were passed over the laboratorr‘size Wilfley 

table. The concentrates produced  were  reground to approxi- 

mately 98 per cent minus 325 mesh. These reground concentrates 

were combined with the table tailings and agitated in cyanide 

solution of a strength of 1.0 pound per ton NaCN. In Meth 

West ,22p 	6,0 (4utntetelti of 

'IcultepèrlAboallefillnittyere added to maintain protective 

alkalinity. 

(Continued on next page) 
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(Tests Nos, 5 and 6,• cont , d) - 

Qyanidation.  

	

: 	Agita- 	4saY, 	Extrac- 	Reagents Consumed, 

	

Test : 	tion, 	Au-oz./ton 	: 	tion, 

	

No..: 	hours 	Feed . :»Talling: per cent : 	NaCN. 	. 	Ca0  

5 : 	24 	0.13 	0.005 	96.15 	0.6 	 3.9 
6 : 	48 	0,13 	0.005 	96.15 	1.0 	 3.9 

Teets nos. 5-A and 6-A. 

These teetb Were conducted on the final tailings 

from  Tests  Nos, 5 and 6. In  Test pb, 5-A an infresizer 

analysis was made on the final tailing from Test No, 5 and 

in Test No. 6-A Settling test was made on the final tailing 

from Test No..6. The re's -tilts of these are -es'f011olge: 

Test No. 5-A. - Infrasizing.  
Micron size 	: Weight,: 	Assay 	Distribution, 
(approx.) 	per 	Au, : 	S, 	yer cent  
	 cent  : oz./ton: per cent: 	Au 	S  

200 (meshi. 
-200(m ) +56' 
,-56 +40 , 
4.40 +28 
-28 +20, 
..20 +14 
-14 +10 . 

Feed .(cal.) 

. 	, 

: 
1 . 1.27 
: 12.12 
12.78 
11.65 

• 8.01 
. 5.84 
17,01 

:100.00 

	

0.005 	0,22 	29.74 	4.46 

	

0.001 	2:38 . 	0.24 	1.95 

	

0.005 	' 1.67 	11.50 	13.09 

	

0.0075 	2.,08. • 18.18 	17.19 

	

0.005 	2..42 	11,06 	18.25 

	

0.005 	2.65 	759 ' 13.74 

	

0.005 	2.35 	5,54 	8.87 

	

0.005 	2.04' 	'16. .15' 	22.45 

	

0.0053 	1.55 	100,00 	100.00 

It may:  be seen from the above figures that the gold 

values follow ,  the particle sizes very ClOeely, while'the gold 

valueà 041Y Show a relationehip to the sulphides in the finest 

From,.these results it is apparent that the grinding 

has freed the gà41 at all eizes, 

Test. No.- 6-A. 

.The eett1ing tests.were carried Out  at li:1 and 

2:1 solution to solids  ratios, The -ore was 72.5 per cent 

minus 200 mesh: 

(Continued on next page) 



- 
- 0.05 lb./ton. 
- Nil 
- 1.52 lb./ton 

solids 
- Slightly cloudy 

- 0.45 ft./hr. 

2:1. 
.0,05 lb./ton. 
Nil 
1.44 lb./ton 

solids 
Slightly 

cloudy 
0,85 ft,/hr. 

- Page 7 - 

(Test No. 6-A, conttd) 

RatiOïsolution to solids . 
Alkalinity•(Ca0) àt start of test  
Alkalinity (Ga0) at end of test 
NaCN at end of test 

Overflow 

Rate of settling 

• In all  preVious cyanide tests the solution- remained 

very slightly cloudy  when  the pulp  was  allowed to settle. 

From  thèse figures it mgy be seen thàt the thiCkener 

area required will be a minimum when tile\ feed IS 2:1 solution 

to solids ratio. A 81 ietly higherilimecontent in the 

solution would increase the settling ree-pslightly. 

• ■■111.  

SERIES III. -,FLOTATION. 

Tests  Nos. T_Shd  8. 

. In  these teste, :ore at , minus 14, mesh was ground 

at 60 per cent SOlids tO 68.5 and 80.4 per cent minus 200 

mesh respectively. The grolind pulps were tranSferred to 

a 1,0004.gram.*size Sùb-mA laboratôry flotation Cell and floated 

at 22 per cent scalds. The procl:ucts were sent for essay. 

soreeh tests on the flOtetion tailings  gave the 

following results: 

• : 	Weizht, pei« cent.  

	

Mesh 	:Test NO. :7 : Test ,No.  8 

+65 	: 	1.7 • 	0.2 
+100 	1.9 
+150 	 10.5  
+200 	 14.,0 
-200 	: 	68.3 	80-.4 

. 	. 	. 

(Continued on next page) 
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(Tests  Nos.,7 and 8,. conttd). - 

The reagents used were the sanie  In each test, 

the amounts, -uSed being as' follows: 

In  bail ,  mill: 
Lb ./ton 

Soda ash 
Butyl zanthate (Z-8) 

In flotation,Cell: .  

im4y1 xanthate (Z-8) 
Cresylid acid 
Pine oil  

- 	0.4 
- 	0.10 

, 
0,14 

'44 	0.26 
4. 	0.1 

Flotation. 	 - 
Test No, 7. 	- 

aréight, 	Assay  	:Distribution, :Ratio of 
Product 	: Per 	: A.u, - : 	S, , 	per cent 	: concen- 

: cent oz 	.er cent Au 	 tration 

Concentrate 	10.27 1.10 	16.91' 	83,44 97.97 9.7:1. 
Tailing 	: 89.73 0.025 	0,04 	16.56 	2.03 
Feed. (cal.) 	•: 100.00 0.135 	1.77 	100,00 100.00 

Test No. 8.  

20.34 
.0.07 
1.62  

' 	Concentrate 	: 	7.65 1.46 
Tailing- 	: 92.35 0.025 
Fe  ed (cal.) 	: 100.00 0.135  

82 .86 96.01 13.1:1. 
17.17 	3.99 

100.00 100.00 

It  is indicatêdlOy 'theSestests- that the go1d 

values are not exclusivele-*.itkite sulphïdes but are 

associated to so nie extent with the nonsulphide gangue. 

«Mon 

Test  No. 9. 

Ore at minus 14 mesh was ground at 60  percent  

solids to 81.0 per cent minus 200 mesh for thià tst 1  The 

ground Pulp was floated  at 22 per cent•Solids. The products 

*ère sent foraseay: 

_ 

 

The  reagents usêd were as follows: 

In  ball Mill , : 	 - Lb ./ton  

Soda  aàh 	 . 	0.4 

In  fIotatiOn cell: 

CoPper. sulphate, 
Buty1 xanthate ('Z-8) , 
Creaylic• adid 
Pine pil 	• 

•. 
(Continued on next 

0,5' 
» 0.24 
- 0.26 

0.10 

page) 



In flotation cell: 

Butyl xanthate (Z-8 
Cresylic acid 
Pine oil 

O.14 
.0.26 ; 
:0.10' 
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(Test No. 9, cont , d) - 

Flotation. 

Test No. 9.  
:Weight,: 	Assay 	:Distribution,:Ratio of 

Product 	: per 	: 	Au, 	S, 	:  per cent 	: concen- 
: cent :oz./ton:per  cent: Au : S 	tration 

Concentrate 	: 12.32 	0.86 	12.98 	75.11 97.85 8.9:1. 
Tailing 	: , 87.68 	0.04 	0.04 	24.89 	2.15 
Feed (cal.) 	:100.00 	0.141 	1.63 	100.00 100.00 

It will be noted that the ratiô of concentration  is 

considerably lower in this test than in Tests Nos. 'rand 8 

and the,recoVery of ,the -goldis.lower. This  IS thought to 

be due to the fact that some gangue particles are activated 

b3r'0uSO4  mhile gOlà is somewhat depressed by 'this reagent. 

The recovery of the sulphides is  the  same in all the tests. 

SERIES IV. - FLOTATION AND CYANIDATION. 

• ets Sos10 are - 11. 	- 

In. thèse tests theflotationconcentratés Mere 

made fbIlowing the procedure in'TestsNos4 7 and  8. The 

'concentrates were ground to approximately 98.0 per cent 

minus 325 mesh, recombined with the flotation tailinga,,and 

agitated in Cyanide solution of a strength of 1.0 poUnciperl-

tonNaCN. 2, 0  pounds of lime per - ton was,added to maintain 

protective alkalinity. 	 , 	. 

The flotation reagents xiSe'd in both tests:were 

as follows: 	. 
LbYton.  

In ball mill: 

Soda ash 
Butyl xanthate (Z-8) 	- 

0.40, 
0.10 

. (Continued on hext page) 
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(Tests Nos. 10 and 11, conttd) 

OYanidation. 	 .  
Agita- : 	',Assay, 	. 
tioni : 	Au ,oz',/ -ton 	:' 

.,hburs : Feed :. Tailing: 
•Test : 
No. : 

	

10 : 	24 	0.13 	0.01 

	

11 : 	•48 	0.13 	0.005  

Extraction 
ofsold, 
er cent, 

92.31' 
96.15 	'  

: Reagents'consimed, 
:  - 	lb./ton  

	

... 	-2,9 
1.4 . 	5,95 

(Aspreeh test on te 48-iiolir cyanide tailings.;eowed them 
to 'be. -725'per  cent, mums , 200 mesh.) 

Tt Jugy,be noted that in Test NO. 11 thé consumption 

eboth byanide and lime increased conSiderably even over 

that -Shown in Test No. 6. This - ià thoUght to be due to 

traces of the flotation reagntà,reMàiing in the pulp. 

SumMary and Conclusion: 

The test results on the sample of ore - submitted 

for investigation indicate that when Cyaniding the ore 

directly it is necessary that the ore be grbnd to 87.0 

per cent minus 200 mesh and agitated 'for 48 hours to obtain 

-maximumextraction. When a coneentrate is made by either 

éravity •r•flotation methôds and is thenregrOund before 

cyànidation, thé màximum extraction appears tO,béobtâined 

When the Overall -grind is , 72.5,.per oentlenua2bb mesh. 

The results  of' the  flotation test' did nôt;,show • 

.that it waS possible to produce a tailing Suffibiently low 

in gold values to - be discarded witnOùt :ftirther 	tment. 

The 

that ai].; but 

The 

infrasizer - téSt' on a :Cyanide' tailing showed 

a trace of gold was freed at all sizeS, 

average reagent consuMptiOd,in' the various 

batch tests did not appear to be exceSSiye except  in the 

• case of Test No. 11. 
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