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Cyanidation and Flotation Testa 
on Two Shipments  of  Mill Tailing 

from Trout Lake, British Columbia. 

SECTION  I.  -   First Shipment,. 

Shipment: 

A shipment of 185 pounds of material similar to 

that investigated in 1941  and  reported upon in Investigation 

No. 1119 (dated November  17th, 1941;  wee received on  January 

29th, 1942.  The  sample was submitted by J. M. Tillen, Trout 

Lake,  British  Columbia. 

The former material was stated to be from the Silver 

Cup-Nettie  P  mill, situated at Five Mile on Lardeau  Creek in 

• 
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• 

(Shipment, conVd) 

the Lardeau mining division of British Columbla. This plant 

has not been operated since the year 1903-4. The. tailing 

has been lying on the dump since that time. 

Characteristics of the_Sample: 	• 

The sample was received in a moist condition and 

consisted mainly of black sand and lumps of fines. The sand' 

varied from coarse to fine. A screen test showed 52 per cent 

minus 200 mesh. Oxidized sulphides were present in the sample. 

Pmpose of the Investigation: 

The sample was submitted for the purpose of having 

cyanidation tests made, both on the material as received and 

on flotation concentrates recovered  frein  the material. 

Investigative Procedure: 

Cyanidation tests were made on the dump tailing 

as received. 

The material was concentrated by flotation and the 

flotation concentrates were cyanided. 

Results Of  the Test Work: 

The highest recoveries obtained by straight 

cyanidation were 44 per cent of the .gold and 56 per cent of 

the silver with a consumptAon of 8.7 pounds of NaCN and . 70 

pounds of lime per ton of material. The feed in this test 

was water washed. 

Flotation recovered 90.7 per cent of the gold and 

71.7 per cent of the silver. in A concentrate assaying 0.6 

ounce of gold and 97.3 ounces of silver per ton, with a 

ratio of concentration of 5:1 . . The concentrate was - reground 

to 99 per cent minus 325 mesh and cyanided for 48 hours. The 

extraction in terms of feed was 77 per cent of the gold and 
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(Results of the Toat Wor;.£ 9  coattd) = 

42 per cent of the 	lver. The reagsnts consumed were'66 

pounds of HaCN and 21.0 pounds of Ja0 per ton of original 

feed. 

Increasing the perloC of agitation to 72 hoUrs 

resulted in raising the recovery of silver to 66.5 per cent. 

The consumption of reagents increased to 13.2 pounds 

of NaCN and 59 pounds of Ca0 per ton of feed. 

The solutions show extremely high fotiling as .indl-

cated by the reducing power of 3280 et. of 1/10 normal 

• potassium  permanganate solution (K.Mn04) per litre. 

The same fouling conditions  were  noted in the case 

of the straight cyanidation tests 0  

m./1121Ins  and Analysis: 

The shipment was sampled by standard methods and 

was found to contain: 

Gold (Au) 	 - 	0.125 oz./ton. 
Silver (Ag) 	- 26.72 	rt 

Lead (Pb) 	 - 	5.56 per cent. 
Zinc(Zn) 	 - 	2.13 	" 	" 
Sulphur (S) 	- 	6.94  
iron (Fe) ' 	- 	5 0 42 	" 	" 

A moisture sample showed 14.1 per cent water in 

the sample. 

A screen sizing test was made on a sample of the 

shipment as receivede 

oes Mh N _  	_ - . 	 11.1. -tr cent. 

	

±20 	- 	 0.5 
- 20 ± 28 	_ 	 2.0 
- 26 -1- 35 	_ 	 3.8 
- 35 + 4e 
- 48 ÷ 65 	- 	 3.4 

6.2 
- 100 4. 150 	- 	 12.8 
- 150 -i- 200 	- 	 15.7 
- 200 	 51.8 

100.0 
e'er 	 .Y.T.emalmet 	 ..clar.elimcseruDema 
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Details of  

' Tests Nosl_to_l6„_723*.t;raigbA Crylidat,lon° 

Preliminary cyanidation tests followed stand-

ard practice in which the oro was agitated in a 1 ° 0 

pound NaON per ton solution for 24  houe  at a dilution 

of 1 part solids to 1?à.-- parts of solution° - 

The results of the tess -Indicated high con-

sumption of reagents accompanied by heavy fouling of the 

solutions )  and a low recovery of silver° 

Various tests were made in which the ore waa 

subjected to washing prior to cyanidation e .then agitated 

in a 1.0 pound NaON solution for 24 hours °  

In other tests the period of agitation was 

varied from 2 to 48  houri  to  not  the effect on the 

recovery of silver °  

In som'tests the ore was reground In cyanide 

solution prior to agitation .  The grind was made at a - 

dilution of four parts of solids to three parts of 1,0 

pound NaCN  per ton  solution ,  The pulp e  after grind -Ing e 

 was diluted .to 1 to 1 1,;- for agitation and the solutions 

were brought up to the required .strength of Na0N °  The 

strength of the solution was vared from 1.0 to 3.0 

pounds NaON per ton tomote the effect of stronger 

solutions. 

(Continued on next page) 



Assays, oz 
ed 

e 

Results of Tests Nos. 1 to  l6J_Itra3ght_pynlId.at1on0  

est:  Ers.  
No.:Period: 	 

:of ag5,-: 
:tationt Au 

./ton.  
Tailing 

Au : Ag 

:Extractior 

;per cent 
Au :Ag  

:Final  ti 	:Reagents 	R. P. : 
*ration,lb/ :consumed, :m1.N/10: 
:ton solution:IbLton ore  :KMn04/ 
:NaCW I Ca0 :NaCN 	Ca0 :litre 

Remarks 

2.1 

1:  
2 

32 	2 : 
2 

5 ° 	4 . 
62 	4 : 

7 	5 
0 
9 	24 

10  2 	e)4.- 
11  : 24 ° 

12 ° 24 : 
13 	24 : 

14  2 24 : 

15 : 24 
: 48 

n : 0 0 10 	15.50: 20.0: 42.0: 0.1 : 0.05 : 3,8: 24.9= 

• 2  0.105: 20.29: 16.0 2  24.1 2.5 	1.25  2  15.0: 72.5= 
n 0.105: 19.95: 16.0: 25.3° 2.5 : 1.15 ° 15.0: 72.7: 

. 	 . 	
. . 	. 	. 	. 	. 	. 

14,85: 20.0: 44.4° 0.3 : 0.20 : 
° 0 0 10 ! 15.50: 20.01 42.0 0 0 1 : 0.05 : 
.I. 	 - 
t 0.09 : 19.13: 28.0; 28 0 4 2.0 : 0.25 : 
()ow 	13.55: 36.0: 4 9 ,3: 2,0 ; 0.15 : 

' ;' 0.11 : 14.34= 12 0 0= 45. 3 2  0.4e 0.04 g 
. 	 ., 	 • _ 

	

: 0.07 : 14.40: 44.0° 4 0.1 ,.' (1 . 4 : 0.04 : 	4.2= 62.4= 510.0= Sinerler to 't,sst No. 9. 
2  0.07 ° 11.73 :  44.0 :  56.1 :  2.76 °  . 	 . 0.28 : 8.7 :  70.3 2  1490.0 .  2  Wasbed pulp until  pH  was .., 	... 

: 	. 	. 
° 	 . 	° 	. 	° from 2.5 to 5.2. 

° 0.07 	11.87 :  44.0 :  55.6 :  2,60 2  0.32 * 9.0 2  69.6 -  1420.0 Similar to Test No  11. 
t 0.11 : 17.29; 12.0: 35.3: 2.10: 3.25 ; 1 2.9: 95.1: 3088.0: G-nirld 92 per cent minus 

. 	 . 	. 	 200 ;-7, t-crmb_ 2 	. 	 . 	. * •D 	 . - 
: 0 0 11 : 18.48: 12.0: 30.82 - 2.0 : 2.9 : 13.1: 95.6: 3416.0: Grirld 86 per e'e.c.CL; ilLinus 

: 200 mesh. : 	: 	 .. 	. .. 	. . 	 . - . 	 . 
: 0.08 : 20.37: 36,0:: 23,6: 2.6 : 2.9 : 12.2: 95.6: 3024.0;  No  gri-eld. 
: 0,06 : 20.01: 52.0 25.1: 1.7 : 0.45 : 16.2: 97 0 7: 3152..0: Grind 84 per cent minus . 

- 	° 

	

° 	« ° 	' ° 	: 200 mesh. 

D 

ft 

• 5 

Ft 

7. 1 

t? 

2 . 0.125 : 26.72: 0.09 : 15.78: 28.0: 40.9: 0;1 t 0.05 	3.8: 24.9: 	20.0: No grind. 

3.4: 49.6: 
3.8: 24.9: 

7.0- 49.6= 

20.0 1.0 lb/ton Pb0 added to  the  
: solution. 

104.0° 
132 0 0= 2.0 lb/ton Pb0 added to the 

- solution. 
20.0: 
24.0 :  1 0 0 lb/bon Pb0 added to the 

* solution. 
520.0 °  

4,2: 61.8: 508.0. Lime  added "nt41  soirualkl 



- Page 6 - 

reagents 

Reagents 

Test No. 17. - Flotation in Natural Pura° Oyanida- 
tion of the Flotation c,!diwentrate. 

A saMple of the material was treated by flotation. 

The material was not ground and no alkaline 

were added. 

The pulp In the flotation machine had a pH of 3.5. - 

adde-d to the flotation cell  were  
Lb ./ton 

# 25 - 
#208 - 	0.3 

Aerofloat rearnt 
dP 

with pine 
#301 	- 	0.45, added in stages, 

oil as a frother, 0.10 lb./ton. 

The concentrate was recovered in about eight minutes. 

The concentrate was not recleaned. 

The flotation tailing was sampled and a screen 

analysis was made. 

The flotation concentrate was filtered and ropulped 

in cyanide solution containing 3.0 pounds of NaCN Per ton 

 with lime for protective alkalinity. The agitation was con-

tinued for 48 hours. The solution was. kept up to strength. 

Test No. 17. - Results of Flotation. 

Weight s : 	Assays, 
Prod.ucts e per 

e cent Au 	Ag  

:Distribution, g Ratio of 
e per cent • con- 

g : centration 
oz./ton 

nantteerrerearl^  	

Pose. 	g 100.00 g 0.144e 
Conc. 	g 21.44 g 0.80 : 
Tailing : 78.56 g 0.02 : 

27.20e*J00.00: 
817074: 89 0 12: 
10 0 68: 10.88: 

100.00: 
69.16: 
30.84: 

el. 

o Feed assay calculated from the products. 

Screen AnalIsis of Flotation TailinE. 

Feed 
- 20 + 65 
- 65 + 100 
-100 + 150 
-150 + 200 
-200 

: 78.56 	0.02  g 10,68e 10.88e 30 0 84: 
: 	8.38 g 0.04 g 5 0 62e 2.63: 	1 0 73: 
: 	6.65 g 0.015u 6 ,09; 0 0 78e 	1 0 49: 
: 	9.58 : 0.015: 5,46: 1013e 	1.92: 
: 10.31 g 0.015: 5.95: 1.21: 	2.25: 

4364 g 00015e 14 062g 5 013: 23 0 45: 

(Continued on next page) 



.8167 

.1833 

81,67 
X.  89.12 
x 89,12 

Per cent 

89.12 

72 078 
16 0 34 
10 0 88 
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(Test No 0  17, contîd) 

Cyanidation. of the Flotation Concentrate. 

	

Ag Au Ag 	Au à Ag :75rer177en - AU 	 AU 	A g AU A o' 	ô DiatjiM 	%.;t1V ;  

1Fre=e-E7= 
aumea, lb ./ton 
of concentrate 
NaON CaO - 

ee:.eeeee'''XMPErer-reeeCer£5â%Vae7a ha=brfa 

h. e  

per cant .0 tion „ lb ./tm 
g solution : 

ege=e-eueneustrKees 

a - 

.60 g 87.74g  0 0 11g 33.79,g81.67 g 61 0 49: 3 0 0 : 0.2 g 50 06 g 109.0 
0 0 

eirjd■r-ZiiZeetieelnInAdiTerr se 

Reagents consumed in terms of pounds par ton of 

original feed: 
Na0N, 6.5 pounds. 
Ca0, 23.2 	u 

Reducing power of the cyanide solution, 2020 m1 0  of 

N/10 Kliin(54 per litre. 

Summary_of Test Ï0,_12: 

Recovery of Gold - 

Recovery of gold in the flotation 
Extraction of gold by cyanidation 

flotation concentrate 
Overall recovery of wld 
ree-lraetUTIU-g- 
Loss in flotation tailing 

concentra te 
from the 

100.00  Total 

Recovery of Sillrer  - —,..1—...._ 	 - 

Recovery of silver ln the flotation concentrate - 
'Extraction of silver by cyanidation 	 61.49 
Overall recovqn of silver 	- 	.6149 x 69.16 
Losi-râ- cyanide UfnnejT-- 	- 	.3851 x 69 0 16 
Loss in flotation tailing 

Total 

. 69 0 16 

42 0 53 
26.63 
30,84 

100.00 

Test No. 18 0  - Flotation. In Natural Pulp ivanida-
--- 	 of the Flotation ncentrate. 

A sample of the dump tailing was conditioned in a 

flotation machirc for 20 minutes with the following reagentsg 

Aerofloat #31 
COal tar creosote 
Denver sulphidizer 

- 	0.24 lb. /ton. 
- 	0.10 
- 	0.15 	17 

Then 0.4 pound of butyl xanthate per ton was added in stages, 

with an addition, of 0 010 pound of pine oil per ton, 
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(Test Ho °  18 e  contvd) 

A black slimy froth was formed, which floated 

rather slowly, requiring  about;  20 minutes flotation time. 

The coneentrate was filtered and repulped in cyanide 

solution at a dllution of one part solids to three parts of 

solution, made up to 2.0 pou'As NaCN per ton of solution. The 

pulpe  were agitated for 2s,,  4 :% and 72 hours. Lime was used to 

give protective alkalinity to the pulpe. 

Results: - 

Flotation. 

	

Assnys 	:Distribution,: " 	P 

Products: Weigh% : 	oz./ton 	- 	per cent , 	 Ratio of 
:per cent: Au 	„, 	 CP 	 Au : Tik :Concentration 

Feed 	100.00 : 0.14 	31.04 	100.0: 200.0: 
Conc. 	27.6 	0.43 - 91.11 : 82.4: ' 80.9: 
Tailing 	72.4 : 0 0 035 	8.18 	17.6: 19.1: 

• 
•

t›. o. 

3.6:1°  

Assay of Screen Test of Flotation Tailing 

:Weighte- - . Mesh : per : Assay oz,Jton 
:  cent  

	

 ,: 	Wia 	o o -Ag cy,,,,,,,,,-..........„,....-...„.e.....,,,..„.,„..-..,-.....-=,,,,,........,....,,......,-,.... e 
a 

	

411) 200 : 41.8 : 	0.05  

	

, 200 : 58.2 : 	0.02 	. - 9.15 
0 

0...7r2611 

Test No. 18 - R3sults: 

Cyanidation of Flotation Concentrate. 
Extrac-:Final ti-r Rea.unTi-U-5EÎUMFUTIT;Z7 

Hours : . Assa,m2..e%Lton 	': 	tione  eratione 1E7Pin con-:Wia---  :N/10 
agita-: Feed 	- TanfE;-  - jper cent:ton  soin,:  cencrate. :feed. e 	 .--a 	a _ 	 :KMn04 
tion : Au . Ag  2 Au : Ag : Au :  Ag  :NaCN: Ca.:ÈaCN: Ca° :NaCN: Ca5:Litro 

■Z 
9-.....--------

e---- 	 C. 
 

- - ô . 	' 	--. . 	 ' 	
= 

 a 	 . 
:0.43 : 	:0.16: 	:62.8: 	: 2,3: 	:18.1: 	: 5.0: 	° 

24 	: 	:91 0 11: 	:40.50: 	:55‘6: 	:0.28: 	: 106.1: 	:29.2: 880.0 

:0.43 : 	: 0 .08: 	:83.4: 	:1,9 : 	:33.71 	: .,:).3: 	. 
48 	: 	:9i.11: 	:35.?,8: 	:61.3: 	:0.05: 	: 107.8: 	:29./:20i6.0 

0.43 : 	:0.03 	93.0: 	: 2 4 	O 	:13.2: 	:3280,C 
72 	: 	:91.11: 	:13.94: 	:84.7: 	:0.35: 	: 215.5: 	:59.1: 

(Continued on next page) 



g Lb :71 7̀,9/2 e On C2= 2Lb/U-177- 	e e st 

NaCN 	Ca.0  :NaCN 	' Ca0 

g 33 0 5 : 	: 6.6 g 

ReampflIs consumed 
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(Test No. 18, cont , d) 

Reeoyeru_1„..Tc ..clms_of0rLgLel Feed: (Per cent) 

Au 	 Ag.  
24-hr0  test : 
43. " 	n  
72_ 0 	u 

51.7 
67.1 

, 76.6 

45.0 
49.6 
66.5 

The recoveries are made at the expense of heavy con-

sumption of reagents. The solutions show a very great amount 

of fouling. 

A considerable amount of froth formed on the cyanide 

solution, which would be difficult to handle if it built up 

' this amount in mill practice. 

Test N
-
o.  19:2123!t121:1_19. Natural pulia; 

--------- 	CvanidatTUR-UnPlo:411.22112.nlqatr!te. 

A sample of the dump tailing was conditioned in a 

flotation machine for 20 minutes with the following reagents: 

Lic f /to.12 
Aerofloat #31 	 0.24 
Potassium amyl xanthate 	 .0.20 

Pine oil was added and a concentrate was recovered 

in about 20 minutes.. 

The concentrate was reground to 99 per cent minus 

325 mesh in a 3.0 pounds NaCN per ton solution, and cyanided 

for 48 hours. 

Results: 

Flotation. 
:Weight,: Assays, 	Dlstribution, 	Ratio of 

Products 	: per 	: mu/ton 	: .1.2. -  cent:    con- 
gcent 	: -Au - Ac 	: Au 	: Ag,  . centration 

. 	. 
Feed 100.0 : 0.13 : 26,70 : 100.0 	100 0 0 g 

5.1g1. Conc. 	 19.7 g 0.60 	97.32 	90.7 	71.7 g 
Tailing 	- 80.5 	0.015: 9.40 g 9.3 : 28.3 

D 

■=r--"'.-"':.ra.==='0,0=-11..1?.:=7""aao00.0.0.--o,"'''''':°""`'00,00o=sr".00Z="`"'•0o.0 

Czanidation of Concentrate. 

	

Assays, 	: Extrac- : 	Final 

	

°A.!../..,Pn 	: tion, : titration, 
Feed :.-FaII -1-FEI-oer cent :1b2ton soin. 

.-\-- CN --- 0  -6--  
r__ ,..;, 	 r -,7________-_-_- 

0.60- . . 	:0.09: 	:85.0: 	: 2.7 : 
97 0 32: 	:39.86: 	%59.0: 	: 0.25 106.4: 	g 21.0 

re 	 a 
0 0 



Lb.i_ton 
- 

0.20 
Aerofloat #31 
Amyl xanthate 

7.111(1,437 
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(Test No. 19, cont'd) - 

Recovery, in Terme  of Original Feed: 

Au, 77.1 per cent - .Ag, 42.3 per cent 

Reducing power of cyanide solution after 48 hours 9 

 agitation: 	3096 ml. N/10 KMn04 per litre. 

Test No. 20. 	Flotation in :Natural Pulp; 
gyalIdation of Flotation Conceerate. 

A sample of the dump tailing was regroUnd to 86 

per cent minus 200 mesh with the following reagents: 

The pulie was put in a flotation machine and con-

ditioned 5 minutes with 0.1 pound or pine oil per ton. 

0.2 pound of amyl xanthate per ton was added in stages until' 

the black concentrate was recovered. The amount of pine oil 

required was 0.15 pound  per  ton. 

The concentrate was reground 98 per cent minus 

325 mesh and was agitated in a 2.0 pounds NaCN per ton solution 

for 24 hours. 

Results: 

Flotation. 
04. 

0 Assays e 	:Distribution ° - 	 9  

Products: Weight,: 	oziton 	Rm_A2nt Ratio of _ 
:per cent: hu ° Au 	rg 	concentration 

Feed 	I:. 100.0 : 0.13 	27.0 :  100.0: 100.0 : 
Conc. 	23.8 : 0.50 	80.3 	91.5: 71.0 
Tailing : 76.2 	0.015 g 10.3 	8.7: 29.0 : 
elf1.7.0.11mC112.16m=m-12.1.21lete-,....Y.C=17.ay...à 

4.2:1. 

Feed 

Cyanidation 
aktracr 
tion, 

m_sper cent 
Ag : Au : A 

of Concentrate. 
---- Reagents consumed 

tration, 	:-1_76:71=eirr.TD577erciirré-eq. 
lb./ton soin.: 

Assays e 
 2/ton 

Tarlin 
NaCN 	CaO 	NaCN  g  CaO :Nen CaO  

tyt[fro,¢a 
GaS73....eraM 

	

. 	. 

	

0.50: 	:0.09: 	:F32.0: 	s 
:80.3: 2: 

4 

meolabrve  

	

- 	: 

	

2.0 : 	. 
: 0.20 : 

29.5 : 	• 	 : 7.0 : 
84.7 : 	:20.2 

Recovery, i 
Au, 74. 

Reducing power og 
golution: 

n:Terms of Original Feed: 
8 per cent - Ag, 43.4 per cent 

5432 ml. N/10 KMn04 per litre. 
MUUnern.....1 
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(Section Te  concluded) - 

Summary' and qpncluslons: 

The results of the investigation indicate that the 

• 	recovery of gold and silver frau the dump tailing by straight 

cyanidation will be low. Tire consumption or reagents to obtain 

the' indicated recoveries was very high. Regrinding the material 

did not appreciably increase the extraction. 

Flobation of the dump tailing Indicates that  the 

values  in the slimes are difficult, to recover. A screen 

analysis of the flotation tailing shows that 23  per cent of 

the silver in the feed remains in the minus 200 mesh'flota-

tion tailing, 

A flotation concentrate assaying 97 ounces of silver 

per ton was reground and cyanided for 48 hoursp resulting in a 

recovery of only 59 per cent of the silver in the concentrate. 

The consumption of reagents was  $3,5 poimds of Na0N and 106- 

pounds of Ca0 per ton of Concentrate. The solution had a 

reducing power of 3096 ml. of 1/10 normal KMn04 per litre, 

after precipitatical of silver the fouled barren solution 

would have to be discarded.and fresh solution used for a 

subsequent charge of concentrate. This woul d  result in a 

further loss of reagents. 

The normal procedure of cyanidation would not be 

satisfactory for  materai  simalar to that submitted for the 

investigation, and the results indicate that this material 

is not amenable to straight cyanideblon or to cyanidation of 

a flotation concentrate. 



TnvealelYe 

The 

flotation. 

r. 
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e(Y,2I2N_Uo._::_qee.°11(9%.,,Shtelen. 

A further shipment, of 40 pounds of dump tailing, 

from the Silver'Cup Mine dump was received on. April 20th, 1942. 

This shipment was made to determine the recovery of 

zinc by flotation,. 

The material in tà.1.8 shipment contained fines and 

coarse pieces requiring crushing. Considerable pyrite was 

present. 

The sMPment was sampled by standard methods and was 

found to containg 

Gold (Au) 
Silver (Ag) 
Lead (Pb)  
Zinc  (Zn) 
Copper (Cu) 

Procedure.: 

shipment was tested 

0.065 oz./ton, 
9 9 35 
2.26 per cent. 
2.30 
0.09 

by both selective and bulk 

Results of  Testsg 

Using selective flotatJ.on, a zinc concentrate assaying 

52.8 per cent zinc with a recovery of 59,8 per cent was obtained, 

The lead concentrate assayed 1.0 ounce of gold, 143 ounces of 

silver, 37 9 8 per cent of lead and 7.7 per cent of zinc par ton. 

Using bulk flotation a concentrate assaying 0 .0 52 

ounce Of gold, 60.7 ounces 'of  silver, 15,7 per cent lead, and 

19.5 per cent of  zinc  was obtained. The recoveries were 72 per 

cent of gold and silver, 80  per cent of the lead and 84 per  cent 

of the Zinc. 

Details of Tests 

. Preliminary tests indicated that the shipment contained 

a considerable amount of acid forming Ingredients and a high con-

sumption of soda ash was noted, 30 pounds of soda ash per ton 

were added to brin the pH to 8 029 



Fs 

:ea 

LID.Lton 

0.2 
0.05 
0.:15 

Reaents 

Copper sulphate 
Butyl xanthate 
Cresylic acid 
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(Details of Tests, cont 9 d) 

In some of the tests the ore was ground in  water s  

filtered, washed, and repulped in the flotation machine and the 

various reagents were added to the flotation machine. 

It was noted that washing decreased the amount of 

soda ash required. At a ph of 8.2 the soda ash used was 12 

pounds per ton. 

Test No. 1 0  .- Selective Flotation. 

A sample of ore was ground to 77 per cent minus 

200 mesh in a ball mill at a dilution of 45. 

The pulp was filtered, washed,, and repulped in a 

flotation machine. 

Reunts to Flotation - essa- 
Lb.2t.orl 

Soda ash 	 _ 	20.0 	(pH 8.5) 
Zinc sulphate 	 - 	1.0 
Ferreus sulphate 	- 	1.0 
Sodium cyanide 	 - 	0.2 

Conditioned for 20 minutes. 
Ethyl Kanthate 	 - 	0 0 05 

• Cresylle acid 	 ... 0.10 

A lead concentrate was recovered which was recleaned. 

The pulp was then conditioned to float zinc. 

A zinc concentrate  was  recovered which was recleaned 

with 10 pounds of lime per ton. 

Results: 
:Weight,: 	Assays, 	 7DistrIbu- 	Ratio of 

Products ; per 	 P.er cent ;tion,pesent : concen- 
: cent 	Au : Ar 	g Au 	Ae 	 tration 

Feed 	: 100.0 . 	 . 	:100.0:100.0: . 	, 	* 
Lead conc. 	: 	4.2 : 1 0 18 :15808 :45.19; 5.27; 79.3; 10.6:  
Lead middling: 	3.0 : 	. 	g 2.85; 2.19: 307: 3,1; 33 0 4:1 0  
Zinc conc. 	: 	5.9 ° 
Zinc middling. 	8.0  
Flot.  tL1ing 	78.9  

	

' 1.28°27047° 3.3* 77.6 	17 
0.74 1.78° 2.6° 6.8° 12.51. 

1 0.32: 0.05'; 11.1°‘; 	1.9 
a 

- 

1 



Lb.Lton 

11.0 
0.1 
0.03 
0.05 

(pH 10.2) 
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(Test No. 1, contfd) 

The grade of zinc concentrate was not satisfactory. 

The zinc in the lead concentrate is below 6 per cent, the 

maximum accepted without penalty by a smelter. 

This test indicates the results obtained when the 

pulp was not made up to pH 10 with  lime  for the zinc flotation. 

Zinc sulphate was added to depress zinc from the load 

concentrate. 

Ferrous sulphate was added to depress iron sulphide 

minerals, mostly pyrite. Sodium cyanide also depresses pyrite. 

Test No. 2. - Selective Flotation. _ 	_ _ . _ _ 
Test No. I was repeatFd using a finer grind, The 

pulp was ground in water to  $8 per  cent minus 200 mesh. 

Reagents to, Lead_Flotation - 

To flotation 	 Lbdton.  _ 
Soda ash 	 10 00 	(pH 7.5) 
Zinc salphate 	 1 00 
Ferrous sulphate 	 1 00 
Sodium cyanide 	 0 01 

Conditioned for 20 minutes. 
Sodium ethyl xanthate 	 0.02 
Crosylic acid 	 0.20 

Flotation period 7 minutes, 
Lead rougher concentrate. 

Recleaned with 0.04 pound of crosylic acid per ton, 

Reagents to Zinc Flotation - 

Lime 
Copper sulphate (CuSO 4 )- 

• Sodium ethyl xanthato - 
Cresylic acid 
A concentrate was recovered, designated Zinc Concen-

trate No. 1 0  A further addition of reagents was made, as followsz 

Lb.lton 
CuSO4 	 0.1 
Butyl xanthate 	 0 005 
Cresylic acid 	 0.05 
A concentrate was recovered, designated Zinc Concen-

trate No. 2. 

(Continued on next page) 



21:10:1,3, • ._Reagents to_Ball  Mill - 

CID Soda ash 
Sodium cyanide 

10.0 
0.10 
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(Test No e  2, cont 9 d) - 

Both concentrates were recleaned with lime to give 

a PH of 10. The cleaner tailings were cuMbined as zinc 

middling. 

Results. 
nreger's — 

Products 	per : Ozejton 	Per cent : 	pe  cent 	gconcen- , . :cent : Au z 	 Pb 	Zn : Au : Ag 	Ph 	Zn  :tration 
0 

Feed 	 :100.0:0.11z 9.57: 2.16: 3.02:100.0:100,0:100.0:100.0: 
Lead conc. 	3.8:1.38:160.36:45.59: 4.74: 48.6: 63 0 9: 77.0: 6.0: 26:1. 
Lead middling 	2.8:0.12: 24 e 58: 4.53: 3.31: 3 01: 7.2: 506: 3.0: 361, 
Zinc Conc. #1 : 1.2:0.40: 24.02: 2.16:37.28: 4.6: 3.1: 1.2: 15.3:80.6:1, 
Zinc Conc. #2 : 2.0:0.04: 10.06: 0.20:51 u46: 0.7: 2.1: 0.2: 34.5: 491. 
Mc middling : 10 0 60.14: 10.36: 0.69: 5.15: 13.6: 11.4: 3.4: 18.0:9.5: 1 . ent. tailing : 1.48: 0.34: 0.88: 29.4: 12.3: 12 0 6: 23.2: 
Cli=r3=1,F13.7'=",7-21.7ZIenlrr,, - 	 • 	 

C.111. 

Test_No. -fielective Flotation. 

This test was made to show the effect of grinding 

the reagents in the ball mill and omitting zinc sulphate and 

ferrous sulphate from the pulp. 

Grind e  87 per cent minus 200 mesh ,,  

pH of pulp in flotation madhine, 7.3. 

Reqeents 	Flotatpn - 

Sodium ethyl :mmthate 	0.05 e  added in stages. 
Cresylic acld 	 0.22, 

A'  lead concentrate was recovered in 10 minutes. 

Recleaned with 0.02 pound NaGN and 0.05 pound of cresylic 

acid per ton, 
Zinc Flotation - 

Heagents . to Flotation - 	Lb e/ton 

Lime 	 10 0 0 (pH, 10.1) 
Copper sulphate 	 0,20 
Sodium ethyl xanthate - 	0.4 e  added In stages. 
Oresyllo acid 	 0.20 9 " 

, 	

fit 

(Continued on next page) 



10.0 

'pH in cell, 8,5) 
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• 

(Test No. 3, contd) 

A zinc concentrate waa recoVered in 7 minutes. Lime 

was added to the concentrate in the cleaner cell until pH of 10 

was reached °  The concentrate received two cleaning operations 

with an addition of lime to each to hold the pH at 10, 

The two cleaner tailings were combined and designated 

zinc middling.. 

Results.,  
------nïfretï-----n-d'â;tr- "-------7"-----Dr5.16-r-lb-u-era-7,--------werebr 
Products '—`67-7'res  -. - F7F-r-ii-t---  : per 	;', 	z . . _.., 	. 	,:). Go. 	:   per cent   :concen- 

g cent  • Au : Ae : Éb : Zn : Au g Ag : Pb g Zn :tration - ''''''''''''''` r .:7'''''''' oe ',.1m"'''' • ""r ''''''"'''""=:°'"''''1"'""'"" -= 	-'';."'"'"I'.`,`:""rt'.' °,,'"'""°=.: 7='"' r'eg," "&"-*"'e-,.., °, Zgn'nf negCr."-'''-gr''''''""«''"..Ze`"'"'"'''''e '''';'.. ,.: 1 1 . . --.-- 	 . 
led 	g 100.00.07: 9.63: 2.34; 2038:100.0:100,0:100.0:100.0; 	I 
Lead conc. 	g 	4°8:1.02:143.14:37088: 7.77: 69.1: 7105: 77.6: 150620081, 
Lead middling: 	3.7:0.24: 20.96: 2.16; 6.35: 12.6: 8,1: 3 °4: 9.9:260821. 
Zinc cone ° 	: 	2.70.03: 7.19: 0.25:52 0 84: 1.1: 2.0: 0.3: 59.8: 5710 
Zinc middling: 	4.70.08: 11.56: 1 0 43: 3.00: 5.5: 5.5: 2 0 9: 5.9: 21g1. 
Flot, tailing: 84.1:0 0 01: 1.49: 0,44: 0.25:  11,9: 15.1: 158; 808: 	1 

Copper.in the lead concentrate, 1.17 par cent. 
U n zinc 	 0,25 p 

The omission of zinc oùlphate appeared to increase 

zinc in the lead .c.oncentrate and resulted in a lower grade of 

lead concentrate. 

.Test No 4 .  - Bulk Flotation. 

A sample of the ore was ground in a bai l mill with 

lime. The grind was 88 per cent minus 200 eesh. The alkali-

nity of the pulp was 10,5. 

Lb./ton 

Reagents to Ball Pill - 

Lime 

Reqgents to Flotation 
0.7,0 ,-. :00000 	 lemut-0e.aa 

Lime . 	 - 	10.0 (pH of pulp, 10 0 5) 
Copper sulphate 	 - 	0,2 
Sodium ethyl xanthate 	- 	0.07 
Cresylic acid 	 - 	0 °55 	 . . 

Lead.and zinc floated together. 

The concentrate was recleaned in a pulp  of pH 10.0 

with lime. 
(Continued on next page) 



: con_ LtAg 

Feed 	: 100.0:0.08: 9. 
Conc. 	11.20.52:60, 
Middling: 	7.90.0816. 
Tailing : 80.91. 0.02: 1. 

:Weighte 	A 
ProducLs: per : —Oi,77E57 

Pb 	Zn : Au 	fY 	_Pb 	Zn :pone. 

41: 2.17: 2,61 
7215.69190E3 
76.0  2.26: 1.58 
57: 0.29; 0‘36 

Per cent 

r,10000:100.0;100.0:100.0: 
: 72.1: 72.4: 80.9: 84.0: 91. 
: 7.9: 14.3: 8.3: 4.813:1. 
: 20.0: 13.5: 10.8: 11.2: 

per cent 	: of 
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(Test No  4, conbld) 

Results: 

a il 
a 

- . 	 . 

.SuandConcionsforSct ionII : 

The investigation indicates that the material sub-

mitted for treatment has been severely weathered and oxidized. 

A largo amount of either lime or soda ash was required 

to reduce the acidity of the pulp to the correct pH for the 

flotation of the varlous products. 

It was noted that the addition of 10 pounds of soda 

ash per ton in the grind produced a pH of 7.3, or barely alka- 

line. From this pulp most of the gold, silver, and lead was 

recovered. Then the pulp  vas made up to an alkalinity of 

pH 10 or higher with lime and the zinc was reactivated with 

copper sulphate and floated. Too much of the reagents acti-

vated pyrite and reduced the grade of the zinc concentrate. 

Better results were obtained by using zinc sulphate to depress 

zinc from the lead concentrate« 

However, selective flotation produces a lead concen= 

trate assaying 1.02 ounces of gold, 143 ounces of silver, 

37.8 per cent of lead and 7.7 per cent of zinc per ton, with 

recoveries of 69, 71, 77 and 15 per cent respectively, and a 

zinc concentrate assayirig 0.03 eunce of gold, 7.2 ounces of 

silver, 0.25 per cent of lead and 52.8 per cent of Zinc, with 
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(Summary.  and Conclusions for Section II, concluded) - 

recoveries of 1.1, 2.0, 0.3, and 59.8 per cent respectively. 

In bulk flotation the products were recovered in one 

concentrate witIout separating lead from zinc. 72 per cent of 

the gold and silver reported with this concentrate. In making 

the bulk concentrate in a lime  circuit the use of soda ash is 

avoided; this may  recuit  in a more economical operation. 

It was observed that close control of the alkalinity 

of the pulp and the addition of the various reagents was 

essential in order to produce the results obtained. 

000000000000 

00000000 

0000 

WSJ:HK. 


