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Investigation No.  944. 

Gold Ore from the Brookfield Gold District 
of Nova  Scotia. 

Shipment:  

A shipment of ore, total weight 125 pounds, ras 

received on November 18th, 1940. The sample was taken 

from the East ;fine of the Brookfield Mines LiLited, 

Brookfield Gold District, Eova Scotia. 

The shipment was submitted by  J. P. Morne,  

Inspiration Mining and Development Company, Limited, 

Amos, Quebec. 
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Purpose of the Investic,ation: 

The shipment  was made to  determine the amenability 

of the ore  to  straight cyanidation or  other simple milling 

practice. 

Character of the Ore: 

Six polished sections  wore  i)repared and examined 

microscopically for the purpose of determininc the character 

of the ore. 

- Gangue  - 

The gangue consists of ,'reyish white quartz and 

siliceous, dark greenish grey rock, The quartz is transected 

by narrow sinuous fractures many of which are filled with 

soft rock material, and sone  also contain very rinely 

divided sulphide. 

Petallie Minerals  - 

The metallic mineral content of the polished 

sections Is very small and is represented cidefly by sparsely 

disseminated pyrite. This mineral occurs  as  coarse to very 

fine irregular grains with the finer sizes predominating. 

Many grains are brecciated and cemented with quartz but 

so..e si.iow no evidence of fracturing. A small quantity of 

arsenopyrito is present  as  irregular, disseminated Grains, 

medium to fine in size. Sor:e are slightly fractured and 

corroded, and soma contain small inclusions of ,,angue. 

Since no Gold is  visible in the sections nothing 

was learned as to how this retal occurs. It is probable,. 

however, that its mode  of  occurrence is similar to other 

ores of this district. 

;4 
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Sampling and Anal;yeis: 

The shipment  was prepared for analysis by 

standard methods and  was  round  to  contain: 

4 

Gold 	- 
Silver - 
Arsenic  - 
Copper  - 
Iron  - 
Sulphur  - 

0.14  oz./ton 

	

0.05 	." 
0.06 per cent 

	

0.02 	" 

	

2.87 	" 

	

0.88 	" 

• 

Investinative frocedure: 

The sample was treated by concentration by jigs, 

blankets and flotation. 	The jiG and blanket concentrates 

were amalamated. The jiG and blanket tailings and the 

amalemated concentrates  were  cyanided. 

Results of Test Work: 

Preliminary tests showed the presence of a small 

amount of free gold. 

Amalgamation  of the ji u  and blanket concentrate 

recovered 42.S per cent of the Gold. Cyaniding the residue 

recovered 81.2 per cent of the gold in it within 48 hours, 

givinb an overall extraction of 89.3 per cent of the gold, 

with a final tailing of 0.015 ounce gold per ton. The Lrind 

was 64 per cent minus 200 mesh. 

Orindinb to 97 per cent minus 20,) mesh bave the 

same tailing, 0.015 ounce bold  per ton, with a recovery by 

amalamation of 67.9 per eant of  te ,old and the same 

overall recovery of 89.3 per cent. 

Concentration of the sulphides, followed by 

regrindin, and cyaniding t's.em with the ore, resulted in a 

taillne of 0.01 ounce gold per ton within 16 hours. The 

(Continued on next page) 
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(Results of Test '.ïork e  contsd) 

extraction was 92.9 per cent by cyanidation with L■.  

regrind of the sulphides. 

Loruer agitation did not increase the extraction. 

There was no aepreciable fouling of the cyanide 

solution in these tests. 

Details of the Tests: 

Test No. 1. - Jic ,  and Blanket Concentration; Amal-
gama ion  oz the Concentrateu Cyanidation of  
the Blanket Tailing and Amalgamated Concentrates. 

A sample of the ore was ground in a ball mill at 

a dilution of 4 parts solids to 3 parts of water to give a 

product 64 per cent minus 200  mesh. 

Tho ore was concentrated by jigging in a Denver 

laboratory mineral jig and paesing the jig tailinE over 

blanket straken. 

After a microsecwic examination of both concen-

trates they were combined and barrel-amalEamated. After 

separating the mercury and amal t am, the amalgamated concen-

trates were nixed with  the  blanket tailing and then filtered. 

Portions of the material were than repulped in 

cyanide solution and agitated at a dilution of I part solids 

to 2 parts of cyanide solution containing 1.0 pound NaCTI 

per ton and also limo for protective alkalinity. 

(Continued on next  page) 



Amalilamation of jig and  Blanket Concentrates. 

	

Test : 	:Coribined blanket 	: Recovery, 
Mo. :Feed :tailing and amalgamated: 	per cent 

• • 	concentrates 	• 

Assays tAu  

• • 

• 
• 

• 
• 

• 

0.08 42.86 1 	:0.14 : 

loMMIMMIM 
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(Test No. 1, cont , d) 

Results: 

Cyanidation of the BlanIzet Tailin- and Amal amated Concentrates. 
: 	Assays, :r:xtrac- : Anal 	: Reagen s :Reaucing 

Test:Agita-:  Au oz./ton  :tion of :titration, 	: consumed, :power, ml. 
No.: tion e :Feed:Cyanide: 	 :1b2Iton  soln.:1b./ton ore  :E/10 Krn04 

: 	hours: 	:tailin :oor cent: NaCN: CaO :11aCN : Ca° :per litre 

I-A : 24 	0.08 0.02 	75.00 	1.00 	0.20 0.89 5.00 : 
1-8 : 48 	0.08 0.015 	81.25 	1.00 	0.15 0.93 5.10 : 	44.0 

• 

Ma OM 

Sumnary of Test No. 1: 

Per cent  

Gold recovered by amalgamation 	 42.86 

Gold remaining in the analgamation  . 
tailing 	57.14 per cent. 

Gold extracted in 24 hours = 75.0 por cent, 
= 57.14 X 0.75 	 = 	42.86 

Overall extraction of Gold 	 = 	85.72 

Loss in cyanide tailing 	 14.28 

Total 	M. MO •I 	 100.00 

Gold extracted in 48 hours 	= 46.43 per cent 

Gold recovered by amalgamation = 42.86 

Overall extraction 

Loss in cyanide tailing = 10.71 

Tot:1 	_ _ 	100.00 per cent. 

A few pleceu of coarse Gold were seen in the jig 

concentrate and sone nne particles of gold were detected 

in the blanket concu7ltrate under the microscope. 

MD 

= 89.29 f t 

tt 



64:1. 
78:1. 

Paus G  - 

Test 1:o. 2.  -  JConcentrat1flj  Anaramation of  
the Concentrate. Flotation  of the Jig Tailint, 
and Amalomated Concentrate; Table Concentration 
of Flotation  Tailings. 

A  sample  of  ore was ground 65 per cent minus 200 

mesh in water at a  dilution  or  43. 

The rond  orc was  jt,-_;ged and t.le jit, concentrate 

was amalamated. After seoaratin the mercury and a:mlam 

the amal_amated concentrate was mixed with the jiL tailing, 

filtered, and sampled. 

The remainder of the filter cake was repulped 

in a flotation machine und conditioned for 20 minutes with 

2.0 pounds of soda ash per ton. After adding 0.2 pound of 

amyl xanthate and 0.10 pound of pine oil per ton a concen-

trate was recovered which was cleaned without reaents. 

The flotation tailina was passed over a iilfley 

table and separated  into  a  table concentrate and sand and 

slime tailings. Tho products were assayed. 

Results: 
Amalf ,amation of .71_ Concentrate.  

Assays, Au  oz./ton:Recovery,: Gold in 
:Amalanation: per 	:flotation feed, 

Feed : tailing 	: cent 	: per cent  

0.14 	0.11 	21.43 	78.57 

Flotation of  Jir'  Tailin and Amalamated  Concentrate.  
: 1:deight,: Assay, :Distribution : Ratio of 

Product 	: per 	: 	Au 	: of gold, 	: 	concen- 
:  cent : oz./ton : per cent 	• 	tration 
• 

Feed 	 :100.00 	0.11 	100.0 
Cleaner conc. 	: 1.56 	5.28 	78.0 
Cleaner tailing : 1.28 	0.30 	 3.6 
Flot. tailing 	: 97.16 	0.02 	18.4 

(Continued on next page) 
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(Test No. 2,  Results,  contfd) 

Table Concentration of Flotation  Tailing.  
: rïefght,  per 	:Ratio of 

Product 	: In 	: In 	: Au 	: of gold 	: concen- 
: test : feed 	:oz./ton:In test:In feed: tration 

	

Table feed :100.00 	97.16 	0.02 	100.0 	18.4 

	

Table conc. : 1.86 	1.81 	0.10 	10.4 	1.9 	54:1. 
Table sands : 

tailing 	: 27.16 	26.39 	0.02 	30.3 	5.6 
Table slimes: 

tailing 	: 70.98 	68.96 	0.015 	59.3 	10.9 

...1101■11MOMMIMMIIM 

Summary of the Test: 

Per cent  

Gold recovered by amalgamation 	 21.43 

Gold recovered in flotation concentrate, 
78.57 X 0.78 	 61.28 

82.71 

Gold in flot. cleaner tailing 	 -  2.83 
Gold In flotation tailing 	= 14.46 per cent. 
Gold in table concentrate 	 1.50 
Gold in table sand tailing 	 4.38 
Gold in table slime tailing 	 8.58 

Total 	 100.00 
per cent. 

«lb 

Test No. 3. - Darrel Amalgamation  of Ore; Cyanidation 
of Tallini:s. 

Samples of the cue were ground 97 per cent minus 

200 mesh in ball mills, dition 4:3. After removing the 

balls, 10 per cent (of  dry  .voight of feed) mercury and 

4.0 pounds of ltne per ton  v.re added. 

After removing the -nercury and amal;iam, the 

pulps were filtered and sampled. Portions from each were 

(Continvtd on next paL-p) 



Overall recovery 89.29 per cent. 
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(Test No. 3, conttd) - 

repulped in cyanide solution, 1.0 pound NaCU per ton, 

at a dilution of 1:2. Lime was added to give protective 

alkalinity and the pulpn were agitated for 24 hours. 

Results: 

Amalanation. 
Test :Assays, Au oz 11.12n_: Recovery, 

:Fe3d: Amalgamation : 
	:tailing 	: per cent  

3-A :0.14 	0.045 	: 	67.86 
3- 13 :0.14 	0.045 	: 	67.86 

Cyanidation cf the Amalamation  Tailing.  
. 	:Assays, Au oz./ton:xtrac-  :Final titration,: Reagents 

	

Test :Agita-: Feed :Cyanide 	:tion of  :   lb./ton sol l n  : consumed, 
no. : tion,: 	:tailinn.  

	

u 	:&;old, 	: 'IaCU  :  CaO 	:lb./ton  ore 
hours: : 	 . 	 :per cent: •   

... 	 ..............-.................  -,.... 
. . 

:NaCI. :Ca° 

3-A  :  24 	0.045 	0.015 66.7 	1.0 	0.30 	0.40 4.25 

3-3 : 24 	0.045 	0.015 	66.7 	1.0 	0.30 	0.41 4.25 

Summary  of the Test:  

Recovery by amalgamation 	 67.86 

Extraction by cyanidation, 
66.7 X  0.3214 	 21.43 

Per cent Per cent   

It was noted that very fine grinding released 

an increased amount of free Gold which could be recovered 

by amal:Tamation. 

The final cyanide tailing was not lowered. 

The results indicate some fine Lold ln sulphides. 
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Test Vo. 4.  - Concentration a2.-Ajcir,IrLia_udin-ofthe 
l ïowed 	CyaniLation.  

Samples of the  ore  were  ground in cyanide solution 

(1.0 pound NaCN per ton), dilution  4:3,  to  ive  a  product 

60 per  cent  minus 200  mesh. 

After concentrating the pulp on a "Ulfley table 

the sulphide portion was reground In cyanide solution. 

The roground sulphides were mixed with the table tailing. 

2ortions of the ore were then repulpod,at dilution 

of 1:2, in cyanide solution wLich was recovered frola the 

grinding operation and made up to 1.0 pound MaCN per ton. 

The periods of agitation were varied. 

Results.: 
: 	:  Assays, 	• . 	:  Final 	:Reagents consumed 
:Agita-: 	Au 	:Extrac- :titration, :durinb eind and 

	

Test: tion,:  oz./ton 	:tion of  :  lb./ton  :  agitation, 
No.: hours:Feed:Taffrii7: tpld,  :   solution  :  lb./ton ore  

• 	 :per cent: 	CaO 	17.aCU 	CaO 

4-A : 16 	0.14 0.01 	92.86  1.15  0.20 	0.55 	6.50 
4-3 : 24 	0.14 0.01 	92,86 0.95 0.25 	0.67 	6.40 
4-C : 30 	0.14 0.01 	92.96 0.90 0.23 	0.77 	6.44 
4-D : 48 	0.14 0.01 	92.86 1.00 0.20 	0.97 	6.50 
4-E : 48 	0.14  0.01 	92.86 1.00 0.20 	0.97 	6.50 

It was noted that the minimum tniling was obtained 

within 16 hours. 

Conclusions: 

The results obtained on this sample of Brookfield 

ore show that straight cyanidation of the ore can be expected 

to recover 89 per cent of the gold, after removing free gold 

by jigging. This recovery can be raised to 93 per cent by 

(Concluded on next page) 
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(Conclusions, contld) 

regrinding the sulphides in a separate circuit. This 

can easily be done by passing the ball mill discharge 

over a concentrating table, regrindirig.  the concentrate 

and feeding the sulphides to the classifier. A system of 

classification could also be installed whereby the sul-

phides are concentrated in the classifier and returned 

to the mill with the classifier oversize for further 

Lrinding. 

The investiLation shows that a primary 1-iind 

of GO per cent minus 200 mesh . is sufficient, with from 

16 to 24 hours' aetation of the classifier overflow, with 

this system. 

This sample contains only 0.06 per cent arsenic. 

In previous samples from the sane locality, the arsenic 

was much higher. 

Should the arsenic content or the proposed mill 

feed increase, this factor will znaterially alter the 

results. The results shown in this report therefore apply 

only to grade of ore similar to thc sami;le subLiitted. 
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