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OTTAWA 	December 27th, 1941. 

REPORT 

of the 

ORE DRESSING AND METALLURGICAL LABORATORIES. 

Investigation No. 1140. 

Experimental Tests on Gold-Silver-LeadZinc 
Ore from the A and E Group on Carnes 

Creek, Revelstoke ening  Division, British Columbia. 

Shipment:  

Four bags of ore, total weight 240 pounds, were 

received on AugUst 26th, 1941, from the A.and E Group on 

Carnes. Creek,. in the Revelstoke mining division of British 

Columbia. This sample was submttted by Andrew Kitson, 

Revelstoke, B.C. 
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Characteristics of the Ore: 

Six polished sections were prepared and examined 

under the reflecting microscope for the purpose of determining 

the character of the ore. 

Gangue  

Gangue material forms only a small part of the 

polished surfaces and occurs as numerous small grains and 

masses scattered throughout the sulphides. It appears hard 

and quartzitic and carries abundant, rather finely dissemin-

ated carbonate. 

Metallic Minerals - 

In their approximate order of decreasing abundance, 

metallic minerals present in the polished sections are: 

pyrite, arsenopyrite, sphalerite, galena, pyrrhotite, tetra-

hedrite and chalcopyrite. These minerals are very intimately 

admixed. 

Pyrite and arsenopyrite are Usually closely 

associated as small granular masses and irregular dissemin-

ated grains, coarse to fine in size. They contain numerous 

tiny grains and narrow veinlets of the other sulphides, 

particularly sphalerite and galena, In general the pyrite 

and arsenopyrite are coarsergrained than are the other 

metallic mineralS. 

Sphalerite and galena are also very closely 

associated with each other and .often form the ground-mass 

for the other sulphides., particularly for pyrite and arsen-

opyrite. Pyrrhotite is present in small quantity as medium 

to fine irregular grains in gangue, pyrite, arsenopyrite,. 

and sphalerite; a practically negligible amount of chalcopy- 

rite has the same mode of occurrence. While most of the 

tetrahedrite occurs as small grains in galena, it is also 
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(Metallic Minerals, conttd) - 

•  visible in a few places as narrow veinlets and tiny inclusions 

in pyrite and arsenopyrite; its total quantity is very small. 

No native gold or silver, nor gold or silver 

minerals were àbserved in the polished sections. The silver 

very probably occurs with the galena. Thus a concentration 

of galena will likely concentrate a large portion of the 

silver. 

Sampling and Analysis: 

The shipment was crushed, ground and sampled by 

standard methods. Analysis showed the following: 

Gold (Au) 	 0.21 ounce per ton. 
Silver (Ag), 	- 	13.75 ounces per ton, 
Lead (Pb) 	- 	10,34 per cent. 
Zinc (Zn) 	- 	10.90 • 

Copper (Cu) 	 0,29 	tt 
Iron (Fe) 	- 	25.20 	" 
Arsenic (As) 	 8.95 
Antimony (Sb) 	- 	0.44 	" 

Experimental Tests: 	 •  

The results of the investigation indicate‘that 

the ore is amenable to flotation côncentrate for the recovery 

of lead, zinc and part of the silver.. Lead concentrates were 

obtained which assayed from 60 to 65 per cent lead, from about 

50 to 72 ounces of silver per ton, ‘ 5 to 5.5 per cent zinc, 

1..21 to 1,.86 per cent arsenic andfrom 0.17 to 1.54 per cent - 
antiMôny - (Tests NOS. 1, 	andf'4) 	The zinc,concentrates 

assayed from 44 to 47 per cent zinc, 1.9 to 2.8 per cent lead, 

1.65 to 2,46 per cent arsenic and less than 0.2  per cent 

antimony (Tests Nos. 3, 4 and 5). A zinc côncentrate which 

contained 47,40 per cent zinc assayed  11.85 per  cent iron , 

(Test No. 5).  About 60 per cent of'the lead and 35 to 50 

per cent of the silver in the ore.were in 'the lead concentrates. 
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(Experimental Tests, contld) 

The zinc concentrates contained from 44 to 54 per cent of 

the zinc. The lead cleaner tailings and the scavenger 

concentrates (middlings) contained from 24 to 37 per cent 

of the lead, 14 to 27 per cent of the zinc and 30 to 37 

per cent of the silver in the ore.  In  mill practice the 

scavenger concentrate and first lead cleaner tailing would 

be returned to the grinding circuit and the second lead 

cleaner tailing to the first cleaner circuit. This would 

increase the lead and silver recovery in the lead circuit. 

The zinc in the lead scavenger concentrate and the lead 

cleaner tailings would be in the final lead flotation 

tailing, the latter being the feed to zinc flotation 

circuit, hence the recovery of zinc would be appreciably 

higher in mill practice than that obtained by small 

laboratory tests. 

The lead and the zinc concentrates contained 

a very small portion of the gold. In Test No. 1 the 

zinc flotation,tailing assayed 0.23 ounce gold per ton 

and contained 74.2 per cent of the gold in the ore. 

Cyanidation of the zinc flotation tailing ground to 98 

per cent minus 325 mesh gave a gold extraction of 9.1 

per cent; the cyanide tailing assayed 0.20 ounce gold 

per ton. Roasting the zinc flotation tailing and cyaniding 

for 48 hours the gold extraction was 57.3 per cent, the 

cyanide tailing assayed 0.115 ounce gold per ton of 

. calcine (0.086 ounce gold per ton of zinc flotation ' 

tailing). 
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DETAILS OF TESTS: 

FLOTATION:  

Test No. 1. 

The ore  i ground to 68.per cent minus 200 mesh in 

water, was conditsioned with reagentà and a rougher lead . 

Concentrate wab removed. This coneentrate was cleaned 

twice by refloating. A scavenger concentrate, called 

lead middling, was also taken. • 

The lead flotation tailing was conditioned with • 

lime and flotation reagents and a rougher-zinc cencentrate 

was removed. This concentrate was cleaned tWice. 

Reagents. 

To Lead Conditioner  - 

Soda ash 
Sodium  cyanide 
Lime- 

tbOil mixture 
Potassium ethyl xanthate 

Lb ./ton 

0.05 
 0.10 

0.15 
0.10 

Conditioning time 	- 10  10,nutes. 

TO Lead Circuit  - 

Cr'esYliC acid 	 - .0_10 

F1otation time 	• 	_ 	10 ,minutes. ' 

T0 Seavenger Cell  - 

Potassium ethyl xanthate 	 •0,05, 
, Oil mixture 	 0.09 

CresyIic'acid 	 0.06 

Flotation - time 	 5 . minutes.. , 

To First lead Cleaner  - 

POtaesium• ethyl xanthate_ 	0.01 
Oil  mixture 	 0.03 

TO Second Lead Cleaner  - 

Potassium ethyl xanthate 	- 	0.005 

(Continued on next page). 

(Water gas tar 	-- 65 	per cent. 

	

Oil  mixture  (Coal.tar creosote - 25 	t1 

(Cresylic acid 	- 10 	rt 



t. 
, 	 . 

• 

.
■ 

(Test No. 1,.contld) 
. 	, 

.!

, 

O.Zinc Conditioner  .,. .fid../tOn..  

i 
Lime 	 " ' '0.5, 	--, , 
Copper sulphate 	 .. 	.0.e:J, 
Potassium  ethyl xanthàte -. : l' 0 .05.  

: 	'f'4 	: 	4.• 	. 	. 
Conditioning time 	- ' 10 li.lnuteP. 	

..:, ,:...: 

To Firàt Zinc Cleaner  €. , 	. 
. 	 ' 

Lire 	 - ' 0.10 
Cresylic acid 	 0.03 

t. 

' 	 • 

• • 

• 

Results: 
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, 

To  Second  Zinc.Cleànor.  

Lime 
Cresylic acid  

. 	0,10 
- 	0.03 

pTI of the >rougher lead circuit solutiOn = 7.7. 
tt 	" 	zinc 	 " . 	= 8.0. 

:Weight,: 	Assalr s, 	' Distribution, 
Product 	: per 	:  oz./ton  :  per cent_ • 	, 	per cent  

: cent : Au : 'Are  :  Pb 	Zn'.1;  Au': Ag, 	Pb 	Zn  
: 	: 	: 	;  

Feed 	: 100.00:0.20:13.98:10,74:11.47:100.0100.0100.0: 100.0 
Lead 	. . 	: 	: 	. . 	:  
concentrate: 10.08:0.10:56.80:65.16: 5.52: 5.0: 40.9: 61.2: 	4,8 

Lead . . . . . . 	. . 	. . 	 • . 	: 
middling 	: 	4.80:0,24:34.34:13.55:12.35: 5.7: 11.8: 6.0: 	5.2 
1st lead 	•: . . 

	

. 	. • : 	• 	. . 	. 	. 
cleaner - 	. • 

	

. 	• . 	. 	. . 	• . 	• . 	: . 	. 

	

tailing 	: 	4.08:0.20:24.43:17.67:14051: 4.0: 7.1: 6.7: 	5.2 

	

2nd lead 	: 	. 	. 

	

. 	 : 	 . 	• . 

	

cleaner 	:. 

	

. 	. 	; 	•: 	: 	• . 	. 

	

tailing 	: 	4.15:0.20:35.05:30.82:11.35: 4.1: 10.4: 11.9: 	4.1 
Zinc : 

	

. 	• . 	 . 	: 	: 	. . . . . 

	

concentrate: 	8.04:0.10: 8.62: 1.91:39.33: 3.9: 5.0: 1.4: 27.6 

	

1st zinc . 	 . : 	 . 	: 	 • 
• cleaner . . 

	

. 	• . 	 . 
0 	 a 	

0 	
: ■ 	 ■ 

	

0 	 0 

	

tailing 	: 	1.81:0.20:12.92: 5.07:17.36: 1.8: 1.7: 0.9: 	2.7 

	

2nd zinc 	. 	.• 

	

. 	: 	. 	. . 	. 	. 

	

cleaner 	: 	• . 	: 	• . 	. 	: 	: 	' . 	• 

	

tailing 	: 	1.35:0.20:15.64: 6.13:18.70: 1.3: 1.5: 0.8: 	2.2 
Flotation 	: 	: 	• 	• 

	

. 	• 	. 	. . 	• 	• 	. 

	

tailing 	: 65.69:0.23: 4.60:  1.81:8,41:  74.2: 21.6: 11.1: 48.2 

	

. 	. 	 . . 	• 	• 	• 	• 	. 	. 	. 	. 

The final lead. concentrate contained 40.9 per cent 

of the silver. 29.3 1Dee cent *Of the-silver and 24.6 per cent 

of the lead were in the middlings and the cleaner tailings; 

in ,mill.practice these productS woxild be returned-to the lead 
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(Test' No,  l e  conttd) 

, 
circuit, thus increasing the lead'recoVery and the amount 

of silver in- the lead concentrate. Zinc ,reCcivery and the 

grade of concentrate was low. The. flotatiOn tailing con-

tained 74.2 per cent of the.gold; this  would indicate that 

the gold is ,associated mostlY with pyrite and arsenopyrite. 

The flotation tailing contained 7.20 per cent . 

insoluble. 

Test No. 2.'  

In  this test, sodium sulphide was added to the 

scavenger circuit in order to sulphidize oxidized lead 

14i1era1e which may, be present. _ 

The ore was ground to *68  Per oeht,rillhus 200 mesh 

in Water. ThefollOWing reagents wel4e used. - ' 

To Lead, Conditioner  

SOda aeh 
• Sodium cyanide 
• -Zinc sulPhate 

Oil mixtee 
PotaS41,1M, amyl xanthate 

Lb./ton 

0.75 
0.20 

f. 0.50 
0.15 
0.10 

Conditioning,time 

To Lead Circuit  

CreeYlic'acid 

Scavenger Cell  - 

0.16 

Sodium suliphide 	 0,40  - 
Potassium amyl xanthate 	 0.05 
Oil miXtIlre 	. 	 o:ôg- 

'Cresylic acid 	- 	 - 

To First Lead:Cleaner 	" 

. Potassium amyl xanthate 
Oil mixture 
Cresylic acid 

0.01 
0.03' 

- 	0.03 

(Continued on next page) 
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(Test No. 2, conttd) - 

To Second Lead Cleaner  

No reagents added. 

Lime 	 - 	12.0 
Copper sulphate 	 - 	1.5 
Potassium amyl xanthate 	- 	0.20 

Conditioning time 

To Zinc Circuit  - 

Cresylic acid 

Flotation time 

To First Zinc Cleaner  - 

Lime 
Cresylic acid 

To Second Zinc Cleaner  - 

Lime 
Cresylic acid  

- 10 minutes. 

0.10 

- 12 minutes. 

0.20 
0.03 

0.20 
0.03 

Results: 
;Weight,: 	Assay s, 	• Distribution 

Product 	: per 	:  oz./ton :  per cent  : 	per cent 
: cent : Au  : 	Ag: Pb  :  Zn  :  Au: Ag: Pb: Zn 

• • 
• • • • 	• 	 • 

Feed 	 :  100.00 : 0.20:13.97:10.29:10.58:100.0100.0:100.0: 100.0 
Lead 
concentrate  : 	9.41 : 0.17:72.23:60.74: 5.01: 7.9: 48.7: 55.5: 	4.5 

Lead 	 . 

middling 	: 	9.21:0.27:13.55: 6.33:11.18: 12.3: 	8.9: 5.7: 	9.7 
1st lead 
cleaner • 	• 	• 	• 	 • 	 • - • 

tailing 	: 	2.36 : 0.22:14.47:13.1013.66: 2.6: 	2.4: 	3.0: 	3.0 
2nd lead 
cleaner • 	• 	• 	• 	• 	• 	• 	• 	• 
tailing 	: 13.88:0.24:26.58:21.2810.76: 16.5: 26.4: 28.7: 14.1 

Zinc 
concentrate  :  15.26:0.15: 3.30: 1.05:41.59: 11. 3 	3.6: 1.6: 60.0 

1st zinc 	 • . 	 • . 

cleaner • 	 • 	• 	 • • • 	 • • 
tailing 	: 	9.42:0.29: 3.90: 1.61: 3.41: 13.5: 	2.6: 	1.5: 	3.0 

2nd zinc 
cleaner . 	 • • • 	 • • 

tailing 	: 	7.03:0.37: 3.92: 1.20: 5.30: 12.8: 	2.0: 	0.8: 	3.5 
.  Flotation 

tailing 	: 33.43:0.14: 2.24: 1.00: 0.68: 23.1: 	5.4: 	3.2: 2.2 

(Continued on next page) 
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(Test No. 2, contld) 

The lead concentrate contained 1,86 per cent 

arsenic, 1.54 per cent antimony. 

,The zinc concentrate Contained 6.18 per cent 

arsenic, .016 per cent antimony. High  lime  in the zinc 

circuit did not improve the grade of zinc  concentrate. 

Ratios of concentration Were 10.6:1 for lead and 

6.6:1 for zinc. In mill practice, the cleaner tailings 

and the middling would be returned to their respective 

circuits; this would lower  the ratios of concentration. 

Addition of sodium sulphide to the scavenger 

circuit showed no marked improvement on flotation of lead. 

Test No. 3. 

In this test the amounts of copper sulphate and 

potassium amyl xanthate added to the zinc circuit were 

decreased in order to decrease the amounts of pyrite and 

arsenoprite which floated with the zinc. 

After grinding the ore in water to 68 per cent 

minus 200 mesh the pulp was conditioned for 10 minutes with 

1.0 pound of soda ash, 0.2 pound of lime, 0.2 pound of sodium 

cyanide, 0.15 pound of oil mixture and 0.08 pound of potassium 

amyl xanthate per ton. Then 0.13 pound of cresylic acid wàs 

added to the cell and a rougher lead concentrate removed 

• which was cleaned twice using 0.01 pound of potassium amyl 

xanthate and 0,03 pound of oil mixture per ton of ore in the 

first cleaner circuit and 0.03 pound of cresylic acid in the 

second cleaner circuit. 

In the scavenging - icircuit, 0.05-pound of potassium 

amYl'xanthate, 0.10'p'Ound ' of oil mixture and>0.06,p&und-of 
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(Test No. 3, conttd) - 

cresyllc acid per ton were used. 

The lead circuit tailing was conditioned with 3.0 

pounds  of lime per. -ton, and the zinc floated with 1.0 pound 

of copper sulphate, 0.10 pound of potassium amyl xanthate 

and 0.06 pound of cresylic acid per .ton. The:rougher zinc 

concentrate was cleaned twice using 0,2 pound of lime and 

0,03'pound.of cresylic acid per ton of ore in each cleaning 

operation, 

pH of rougher lead circuit solution • ; - 8,13 
PH " 	

" 	 Zirib 	ts' 	 - 	10.35 
p. 	1St zinc cleaner circuit solution 44 	9.40 
pH " 2nd 	U 	N 	u 	- 	9,75. 

Results': .., 
:Weight,: 	ASSAYS, 	- 	Distribution, 

	

Product 	: per 	:  oz t/ton  :  per. cent  : 	Per cent  
: cent : Au : Ag : Pb : Zn : Au : Ag : Pb : 	Zn  

• • 	
: 	 : 	 : 	 : 	

« • : 

Peed 	: 100.00:0.21:14.19:10.65:10.67:100.0:100.0100.0: 100.0 
Lead 	

»• 	
4 	

• 
: 	 • 	 • 	 • 

• 

	

concentrate : 13.87:0.20:62.08:52.41: 6.33: 13.1: 60.7: 68.3: 	8.2 
Lead 	. 	- • • . 	• 	• 	. • • 	• . 	• 	. 

	

middling 	: 	9.51:0.36:14.22: 6.38:13,03: 16.1: 9.5: 5.7: 11.6 

	

1st lead 	. 	• . 	: 	: 	: 	. 	: 	• 	: 	. 

	

cleaner 	. • . . 	• . 	: 	. 	. 

	

. 	. . 	. 	: 

	

tailing 	: 	9,70:0.24:16.89:14,53:11.79: 11.0: 11.6: 13.2: 10.7 

	

2nd lead 	. 	. . 	• . 	. 	: 	. . 

	

cleaner 	: 	. • . 	• • • 	• 	• 

	

. 	■ 	 . 	. • . 	. 

	

tailing 	: 	1.06:0.28:31.26:30.78: 9.50: 1,4: 2.3: 3.1: 	1.0 
Zinc 	 . 	. 	. 	. 	. 

	

. 	• 	. • • 	. 	. 
concentrate : 12.84:0.10: 4.34: 1.92:44.80: 6.0: 3.9:  • 2.3: 53,9 

	

1st zinc 	•: 	: 	: 	. 	• 	. 	•• 	• 
• 

	

cleaner 	• . 	. 	 • 	• 	: . . 	• 	: 	: . . 	 • 

	

tailing 	: 	3.77:0.20: 6.28: 4,40: 9.08: 3.6: 1.6: 1,5: 	3.2 

	

2nd zinc 	. • : 	: 	• • • 

	

. 	: 	• . 	. 	• 

	

cleaner 	• . 	: 	• 	: 	• . 	: 	: 	: 	: 

	

tailing 	: 	2.59:0.22: 8.05: 4.15:11,52: 2.7: 1.5: 1.0: 	2.8 
Flotation 	: 	. . 	• . 	: 	• 	• 	• 	• 	. 

	

8.9: 4.9: 	8.6 
: 	. 	. 	. • . 	• 

	

. 	• 	• 

	

. 	. 	. 	• . 	. 

' The lead Concentrate' contained 2.96 per cent • 
' 

arsenic, 0.25 per cent antimony. 

The zinc concentrate contained 2.31 per cent 

arsenic, 0.08 per cent antimony. 

(Continued on next page) 

tailing 	: 46.66:0,21: 2.69: 1.11: 1.97: 46.1: 
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(Test No. 3, conttd) - 

The 1Qad concentrate contained 60.7 per pent of 

the sneer and 68,3 per cent -of the lead but the grade was 

low, namely 52.41 per cent lead. The zinc concentrate 

assayed 44.80 per cent zinc and contained 53,9 per cent 

of the zinc; the zinc flotation tailing assayed 1,97 per 

cent zinc. 

Test No.. 4. 

An attempt was made to improve the grades and 

recoveries of the lead and the zinc by uSing Aerofloat 25, 

'which is a frother and collector for lead minerals )  and 

sodium aerofloat, which is a collector of-zing minerals. 

The ore was ground tb 82.7 per .cent  minus 200 

mesh with 1.0 pound of soda ash, 0,20 1Dound of lime, 0.10 

Pound of sodium cyanide, 0,10 pound of Aerôfloat 25 per 

ton of  ore.  To the flotation cell, 0,05 pound of potassium 

ethyl,xanthate and 0.10 pound of cresyll,c acid were added 

and a rbugher lead concentrate removed, This Concentrate 

was cleaned twice using 0.02 pound of  sodium  cyanide and 

0,01 poundof  potassium  ethyl xanthate per ton of ore in 

the firSt cleaner circuit and 0,01  pound of sodium cyanide 

in the second cleaner circuit. 

The lead flotation tailing was.conditioned for 

10 minutes with 3.0.pounds of lime and 0,05 pound of sodium 

. dyanide, per ton of ore. Then 1.0 potnd of copper sulphate, 

0.15 pound of sodium.aérofloat and 0,10 pound of cresylic 

acid were added and a rougher zinc concentrate remoVed. 

This concentrate was gleaned twice using 0,3 pound 
>, 

.of lime,. 0.02 pound  of sodium  cyanide and 0..03 pound 

of cresylic acid:per ton in the first.cleaner circuit 

and 0.3 pound of lime and 0.03 pound . of creSylic acid 



8.0 
9.8 

10,2 

ta. 

11110 

• •  

:13,26: 9.97:10,61:100.0:100.01100.0100.0 : 100.00: 0.19 
• • 	• • • 	• 

: 	9422: 0.08 
• a 

:51.64:63.20: 5.03: 3.9: 35.9: 58.5: 4.4 
• 

a • • • • 

• 3 	 • '41 • a 

9.44: 0.24 
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(Test No. 4, conttd) 

in the second cleaner circuit. 

pR of rougher lead circuit solution 
pH 8 	 -zinc 	9  
PH of 1st zinc cleaner circuit solUtiOn 

Results: 

Product 
Iveight, 

per 	: 

1, :cent ,:. 

	

Assays t 	f3: 
oz./ton 	' per cent  : 

	

Au : Ag : ,Pb 	Zn : 

DiStribUtion, 
_per...cent  

Ag : Pb : Z 

Feed 
Lead 

concentrate 
1st leàd 
cleaner 
tailing 

2nd lead 
cleaner 
tailing 

Zinc 
concentrate 

1st zinC 
cleaner 
tailing 

2nd zinc 
cleaner 
tailing 

FlotatiOn 
tailing 

. . 	. . 	. 
:27.91:15.08:10.85: 11.8: 19.9: 14,3: 9.7 

. 	 . 	
: 	

. 	
: 	

• 	• 	. . 	. 	 . 	 . 	. 	. 
4.47: 0.27 :45.51:26.72:10.07: 6.3: 15,3: 12.0: 4.2 

. 	: 	 : 	. . 	 . 	: 	 . 	. 
12,53: 0.12 : 7.90: 2.7344.56: 7.9 2  7,5:3.4:

: 

 52.6 
• : 	: 	: 	: 

: 	. . 	. .  
3.55: 0.20 :11.15: 8.50:14.95: 3.7: 3.0: 3.1: 5.0 

• . 	: 	: 	. . 	: 	 : 	: 
• : 	: 	: 	• 	: 	: 	: 

3.43: 0.19 :12.11: 5.31:17.28: 3.4: 3.1: 1.8: 5.6 
. 	. 

57.36: 0.21 : 3.54: 1.21: 3,42: 63.0: 15,3: 6.9: 18,5 
a 	 a 	 • 	 s • 

• 

• • 	 • 	 • • • 	 a 	• 	• 	• 

The lead cOncentrate assayed 1,21 per cent arsenic 

:and 0.17 per cent  antimony.  The zinc concentrate aSSayed 

2.46 per cent arsenic and 0.14 per Cent antimOny, 

The zinc flotation tailing Was high in zinc 

indicating that a stronger collector woUld be necessary. 

Me& 

Test NO.  

In the  lead circuit, caustic  soda  waS used in 

place of soda ash as the latter has a slight activating 

action on pyrite. In the zinc  circuit the gmounts of 

copper sulphate.and pôtassiuM ethyl xanthate were kept 

■■■■ 
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(Test No. 5, cont , d) . - 

.quite low in order to keep  down,the amounts of pyrite and 

arsenopyrite which floated with the zinc. 

A sample of the ore was grOund to 82.7 per cent 

minus 200 meSh with 0.50 pound of cauàtic soda, 0.20 pound 

of lime, 0,20 pound of sodium cyanide, 0 450 pound of zinc 

sulphate and 0,10 pound of Aerôfloat. 31 per ton Of ore. 

To the rougher lead cirCuit, 0.05 pOinid Of potassium ethyl • 

xanthate, 0.10 pound of oil  mixture and  0.03 pOund of 

cresylic acid Were added. The rougher lead condentrate 

was cleaned twice using 0.02 pound of sodium cyanide,_0.01 

pound of potassium ethyl xanthate and 0.03 pound Of oil . 

Mixture per ton of ore in the eirst cleaner circuit and 

0.01 pound of sodium cyanide. in the secOnd cleaner circuit. 

To the scavenging. circuit, 0,07 pound of potassium 

ethyl xanthate, 0.10 pound of oil mixture and 0.06 pound of 

creàylic acid per ton ofore Were added. 

The tailing from the scavenging  circuit  was con.e  

dltioned for 10 minutes with 3,0 pounds of lime per ton of 

ore. Then 0.70 pound of copper sulphate, 0.08 pound Of 

potassium ethyl xanthate, 0.06 pound of oil Mixture and 

0.03 pound of cresylic acid were added and the zinc froth 

removed for 10 Minutes. The rougher. Zinc concentrate was 

cleaned twice using 0.4  round  Of lime in , the first cleaner 

circuit and 0.6 pound of lime and 0.03 pound of oil mixture 

in the second gleaner circuit. 

(Continued on next page) 
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(Test No. 5, conttd) - 

Result's': 

Product 
: Weight, i 	A s 	a, y s, 	. .• 

: per 	• oz./ton 	: per Cent. 
: cent :,, Au 	Ag : Pb : Zn : A• 

Distribution, 
'per cent  

1 : Ag : Pb : Z 
• • 	 • 

Feed 
Lead 
concentrate 

Lead 
middling ' 
1st lead . 
cleaner . 

 tailing 
2nd lead 
cleaner - 
tailing 

Zinc 	. 
concentrate 

1st zinc 
cleaner 
tailing 

2nd zinc 
cleaner 	, 
tailing 

Flotation . 
tailing 

• • 
• • 
• • 

: 100.00: 0.20 :13.90:10.29:11.01:100.0:100.0:100.0:100.0 

: 	11.56:0.16 :46.00:51.90: 5.40: 9,3: 38.2: 58.5: 5.7 

: 	12,91:0,28 :20.66: 9.09:13.50: 18,2: 19.2: 11.4: 15,8 
• • 	• 	 • 	 • • • 

•
• 
• • • • 

• t 	 • 	 • • 	 • 	 • 
• • •• 	• 	 • 	• 

6.25: 0,25 :19.92:12.07:10,02: 7.9: 9.0: 7,3: 5,7 
• • 	 • 	 • 	 • 

• • 	 • 	 • 	 t 	 • 	 • 	 • 
• • 	• 	 • 	 • • • • • 	 • • • 	 s 	 s 	 • 	 s 	 • 
: 	5.27: 0.285 :32.11:21.70: 8,15: 7.6: 12.2: 11.1: 3,9 
• • 
: 	10.23: 0.07 : 6.07: 2.63:47.40: 3.6: 4.5: 2.5: 44.0 

• . 5 	 •• 	 • : • • • • • • . • •, • • • • 	 • .. 	• , 	 • 	 . • . • 	 • 	 • 	 • • • • • • 	• • • • 	 • 	 • • • . • 

: 	20.83: 0.27 : 3.97: 1.48: 2.78: 28.3: 5.9: 3.0: 5.3 
• • 	 • 	 • 	 • 	 • 	 • 	 • 	 • • 4 	 • 	 lb 	 • 	• 	• 	• 	a 

f 	 .. . 	
•• 	• 	. • • 	. 	• 	• , 	a 	 a . 	• 	 s 	• 	• 	• 	 • • 	• 

: 	11.66: 0.21 : 6.50: 2.10:10.85: 12.3: 5.4: 2.4: 11.5 
. 	• 	: 	: 	e 	: 	: . 
: 	21.29: 0.12 : 3.63: 1.84: 4.21: 12.8: 5.6: 3,8: 8,1 

1 	 • • • 	 a . • •  • •  

The  lead  concentrate :contained 2.48 Pe.r.cent arsenic 

.and 2.14 per cent antimony. The zinc concentrate contained 

, 1.65 Per cent arsenic, 0..16 per cent-antimony  and, 11.88 per 

Cent iron (Fe). 

Tests Were carried glit using Minerec Aand Aerofloat 

242 as salen collectors and Aerofloat 226 in Zinc. Circuit. 

The concentrates obtained were low grade end high iniron 

sulphides. 
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CYANiDATION OF FLOTATION2AILINGS. 

.Test No. 6. 	. 

Samples of zinc flotation tailing frôm TeStNo, 2 

,were agitated-with-lime and sodium cYanide for 24 and 48 

hours at 3 to 1 dilution (liquid to  solid). • 

Pb, 1.00 
:Titration, : 
: lb./ton : 
:of solution: 
:NaCN : CaO : 

Zn, 	0.68 
Reagent's -  - 
consumed, 	• 

lb,/ton' solids  
1b0N 	Lime - 

Cyanidation of Flotation Tailin 
Agita - : 	Assay, 	: Extrac'... 
tion : 	oz./ton 	 tion, 
gme, : 	• Feed 	: 	Tailing:_er 	cent 

24 	; 0.14 2.24 0.13 2.03 	7,1 9,4 
48 	: 0.14 2.24 0.12 186 14.3 16.,9 

	

1.10 » 0.35 	3.7 	18.7 

	

1.30 0.30 	4.1 	20.9 

, 	Test. No.' 7. 

In this test-samples of zinc flotation tailing, - 

reground to 98 per cent minus 325 mesh,'; were agitated -wl.th 

lime and sodium cyanide for 24 and 48 hours at about 2 to 

1  dilution  (liquid to solid). 

Cyanideition - of Reground Flotatibn Tailing 	 *MO%) 	- 
Agita-: . 	A- s s a y, 	: Extrac- : Titration, : 	Reagente - 
tion 	oz,/ton 	:  tion, 	: lb./ton 	: .conSuMed, 
time, :  Feed ":  !railing 	er cent  :of solution :I  lb./ton solids  
hours : 	Ag : _Au 	Ag 	Au .  ;:Ag' f NaCN : Ca° :‘NaCN : Lime'  

- 24 	: 0,22 2,81 	0.20 1.71 ,9.1 39.1 0 4 62. 0,04 	4.61 
48 	: 0.22 2,81 	0.20 1.50 	9.1 46,6 0,66 0.07 ,-  5.35' 	21,6 

a.  

The extraction of gôld was very low, „Showing that 

the ore is refractotv. 

URN./ 

Test No. 8. 

The zinc flotation tailing from Test No. 3 was 

roasted in an electric muffle furnace as follows: 

(Continued on next Page) 



- 	25.1 per cent. 

4.4 
3.1 	It 

295-4000  C. 
400.'470° C. 

470.-6500  0.  

- 35 minutes. 
- 40 minutes. 

- 180 minutes. 

: Extrac- : 1n-ration,: 
tion, 	lb./ton , 

• :  per cent:of solution: 
: Au : Az :NaCN : Ca0  

•  Reagents- 
consiiMed, 

lb .1.. 	Solids  
NaCN. ,: Limé 
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(Test No. 8, conttd) 

Heating stage, door closed - 
Fuming stage, door clesed , - 
Free oxidation, door opened 

3 inches 

Reduction in weight due to roasting 

Cold loss due to roasting 
Sliver losS due to roasting 

The calcine assayed as folloWs: 

Gold (Au) 
Silver (Ag) 
Sulphate sulphur 
Sulphide sulphur 
Arsenic (As) 
Lead (Pb) 
Zinc (Zn)  

- 0,27 ounce per ton. 
- 3.48 ounces per ten. 
- 1.84 per cent. 
-• 	2.57 
- 0.91 
- 	1.31 
- 2.46 	st 

. The calcine was ground in water to 98 per 'cent minus 325 

mesh, filtered and the solids repulped with fresh water 

for cyanidati•n. • 

Cyanidation of Calcine,  
Agita+1, 	- 	A s's.s. - 
tion  oz./ton  
time,::  • Feed  
hours : Au :,AQ 	- :AU 2  

24 	: 0.27 3..48 0,125 	- 	53.7 	-0,88 0.33 	1.84 
48 ‘: 0.27 3,48 0,115 2.38 57.4 31.6 0.35 0.10 3.00 
96 	: 0,27 3.48 0.110 2.11 59.3 39.4 0.90 0.41 	4,89 

The reducing powers of the cyanide solutiens 

were 52, 64 and 90 c.c. of N/10 KMn04 :per litre for 24, 

48 and 96 hours agitation, respectively. 

The cyanide tailings were combined and sized by 

means of an infrasizer. The analysis was as follows: • 

(Continued on next page) 

5.5 
5.9 
6.9 
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(Test No. 8, cont , d) - 

Infrasizer Analysis.  
: Weight,: 	G o 1 d 	 

Microns : per 	Assay, 	Distribution, 
: cent 	oz,./ton: 	per cent 	 
• 

+56 	: 	0.3 ) 
w56+40 	: 	4.4 ) 
-40+28 	: 12.6 ) 
-28+20 	: 14.1 ) 
-20+14- 	: 11.9 ) 
-14+10 	: 10.6 ) 
-10 	. 46.1 

0.27 

0.12 

»0.12 

0405 

11:).5 

26,7 

22.5 

40.3 

Total 	: 100.0 	0.12 	100.0 

Conclusions:  

The resUlts of the above investigation show that 

it  is possible to obtain a lead concentrate asSaying from 

60 to 65 per cent lead, less than 6 per cent zinc (6 per 

cent allowable without penalty), . one. to,  two p e,r,a,ént 	, 

arsenic and belôw two per cent antimony. A „zinc conCentÈate 

- can be obtained of about 45 per cent zinc, 1.5t0:2.5' pet 

cent arsenic and less than 0,2 per 'cent antmony. 

. 	As it is .PractiCally  impossible tO show figures 

on * actilal recoveries bi small laboratory  tests,  it is - 

quite probable.that 'recoveries of lead, zinc and silver 

would be better than .80•.per cent. Asthe. pyrite gnd , 

araenopyrite contain numerOus tiny, grains and narrow 

veinlets of , galena and sphalerite, it -can' be: expected 

that the final tailing will be high 14 lead and zinc. 

The gèad is associated with pyrite and arsen-

opyrite and hence would be mai • ly in the zinc, flotation 

tailing, which'  would have to be roasted before cyanidation 
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(Conclusions, contld) 

-4 

due tC'-dt being refractory. About 55 per cent of the gold 

in the zinc flotation tailing can be extraCted by cyanidation 

,of the roasted produCt. The cyanide feed,would have to be 

ground practically all through 325 mesh in order to attain 

low gold content in the Cyanide tailing. 

- 	The following flow-sheet should prove- satisfactory, 

ball mill and classifier discharging a product-, groUnd to 

about 70 per cent minus 200 mesh, to  ale  conditioner 

where the- pulpis_ agitatédwith reagentS,,, From  the condi-

tioner  the  pulp would go to a rougher lead flotation circuit 

where a rougher lead concentrate and a sCavenger concentrate 

(middling) would be taken off. The rougher lead concentrate 

should be cleaned at least tWice; the first cleaner tailing 

and the scaVenger concentrate would be returned' tO the ball 

. millrclassifier circuit and the second cleaner tailing to 

;thefirst. cleaner circuit. The lead flotation tailingibeing 

feed to the zinc circuit,  Would be conditioned with sUfficient 

lime to  ive  the solution a pH of about . 10. The pulp from 

.:thee  zinc conditioner would go to the zind rougher flotation › 

Circuit. The rougher zinc Concentrate should be cleaned at -

least twice. The cleaner tailings would be reground and 

.:returned to the. head of the zinc cirCuit. The Zinc flotation 

tailing could be put oVer a pilot table on.which lead and 

silver minerais could be removed and returned to the initial 

grinding circuit. 

The zinc flotation tailing would be thiCkened, 

filtered and roasted. The calcine would be ground in a 

ball mill-classifier circuit, the classifier  overflow 

thickened and filtered, The filter cake would be repulped 

, 	with barren cyanide solution forcyanidation treatment. . 	 . 	 . 	., - 
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