
s• 

1 OTTAWA 	August 14th e  1941. 

F 
 

of the 

ORE DRESSING AND METALLURGICAL LABORATORT"RS 

Investigation No o  1065 0  

Concentration and Cyanidation of 
Gold Ore from the Snowshoe Gold Mines Limited, 

Wells, British ColumMa. 

• 



BUREAU OF MINES 
DIVISION OF METALLIC MINERALS 

ORE DRESSING AND 
METALLURGICAL LABORATORIES 

CANADA 

DEPARTMENT 
OF 

MINES AND RESOURCES 
MINES AND GEOLOGY BRANCH 

OTTAWA 	August 14th, 1941. 

REPORT 

of the 

ORE DRESSING  AND  METALLURGICAL LABORATORIES. 

Investigation No o  1065. 

Concentration and Cyanidation of 
Gold Ore from the Snowshoe Gold Mines Limited, 

Wells, British Columbia. 

Shipment: 

Two bags of gold ore, total weight 140 pounds, were 

received on July 3rd, 1941 from Mr, Jags °  T. McKelvie„ Snowshoe 

Gold Mines Limited p  Wells, British Columbia. 



• 

- Pae  2- 

,Aleet1°I.Lar 	P,reer.Ue 

The property of the Snowshoe Gold Mines Limited, 

from which the present shipment was recelved s  is situated 

on Little Snowshoe Creek s  in the Cariboo district of British 

Columbia. The property is some 27 miles east of Wells, 

British Columbia, 

7e..11.1)2422SJ#1_,A1APei: 

After crushing, cuttine; and grinding by standard 

methods, a representative sample of the shipment was Obtained • 

which assayed as follows 

Gold 	- 	0,40 oz,/ton, 
Silver 	- 	0 42 	e 

Copper 	- 	0,03 per cent, 
Arsenic 	- 	0,11 	" 
Iron 	- 	10,00 	n 
Sulphur - 	7,70 	e 

From the above analysis it can be calculated that 

the ore contains 14,27 per cent pyrite s  0,24 per cent arsenopy-

rite, 0,08 per cent chalcopyrite s  and 4,48 per cent magnetite, 

Microscopical,Examinatioq? 

Six polished sections were prepared and examined 

microscopically for the purpose of determining the character 

of the ore, 

Gangue - 

Gangue material forms the greater portion of the 

polished sections and varies in character, The chief compo-

nents are milky white quartz and soft, light greenish grey 

rock, The former is transectod by narrow, sinuous fractures; 

the latter appears to be slightly schistose in one section 

and may represent a Chloritic schist, A considerable &mount 

of white carbonate is also present as coarse to fine irregular 

grains disseminated through quarts. 

(Continued on next page) 



(Microscopical Examination °  cent d) 

Metalli,cylnerals, - 

Pyrite »  the only abundant metallic mineral, occurs 

largely as coarse disseminated grains and small granular 

aggregates in gangue. It is slightly fractured end healed 

with gangue and contains irregular inclusions of the same 

material, Very small amounts of cheloopyrite and pyrrhotite 

are present as occasional tiny grains in pyrite. 

Nine tiny particles of native gold °  ranging from 

16 microns (-800+1100 Tyler mesh) down to 4 microns (-2300 

Tyler mesh) in size °  were observed and measured, All occur 

in pyrite »  three grains along narrow fractures and the re-

maining six grains in dense sulphide, 

Investi .Yqtive Work 

Mr. McKelvie  bas  available for use at the Snowshoe 

Mine a 35-ton flotation  plant »  consisting of Oeft. Harding 

bail mill; a drag classifier; a 4-ce1l gravity flow (Union 

iron Works) flotation machine, and a Wilfley concentrating 

table, There is also a unit flotation machine which might 

be used in the grinding circuit, It was desired to treat the 

shipment with a view to ascertaining whether the ore would be 

amenable to a flowshoet utilizing the above equipment. 

Flotation concentration of the ore resulted in 

obtaining concentrates assaying 2 0 5  ounces gold, per ton at 

grinds of 55 to 75 per cent minus 200 mesh, The flotation 

tailings were 0,01 or 0,005 ounce gold per ton and the ratio 

of concentration was 8,5a for the cleaned concentrate. 

On regrinding and cyaniding these concentrates, 

overall tailing losses were from 0,012 to 0,033 ounce gold 

per ton, 
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Details of Test Workg 

yeat,No. 1 .1A 	elotation goncentre»on 
arUnïàâraera 	- 

In this test e  portions of the ore at minus 14 meah 

verre ground ln a ball min with different aneunts of reagents 

added as noted. The pulp was thon transferred to a Denver 

flotation  machine,, condition-od e  and a flotation concentrate 

obtained. In some cases thls concentrate was cleaned in a 

smaller machine in order to diaclase the ratio of concentra- 

tion which could be secured e  while in other cases the  rougher 

concentrate was reground and cyanided. 

In the tables following are tabulated the amounts 

of reagents added to the gr:1.31d e  the amounts added to the 

cell e  and various details of the test:  

- .e.c.E,ents_Addad 

Tes t g 	 lb./ton .,ore 	 gcell,trb oltpn ore : 	pH of 
NoognN.1----7b'à7:FPErrForaqa7a7--- ::KijogÉtasaliim -  --. 

	

g ash:LimegNo.4 ollgamy1 xanthateg ollgamyl xanthateg 	,pt-t4?_ 

II› .  
A :2,0 	- 	0.044 	0.075 	

. 
g0.10 	0.075 	

: 

	

g 	8.6 
g 	 g 	 : 

B g - 	1,4 	0.09 	0.075 	:0.10 	0.075 	g 	8.6 
: 	 g 	 g 

0 :2.0 	- 	0 0 044 	0.075 	:0.12 	0.10 	g 	9.1 
. 	 : 	 g 

D 2 = 	1.5 	0.09 	0 005 	:0.15 	0.10 	. 

	

. 	9.0 
: 	 : 	 g 

E :2 0 0 	- 	O a 044 	0 0075 	:0.10 	0 0075 	. 

	

. 	8 0 9 
- . 	 : 	 g 

F g - 	1.5 	0 0 09 	0,075 	g0,10 	0 0 10 	° 

	

. 	8.7 
g 	 . 	 g 

G :2.0 	- 	0.09 	0 010 	2 0 010 	0.075 	g 	9.2 , 
g 	 : 	 : 

H g - 	1.5 	0.09 	0.075 	g0.10 	0.075 	g 	8 0 9 
: 	 . 	 . 

I g1.5 	- 	0 0 09 	0 0 10 	g0.10 	0.05 	: 	43 .6 
g 	 . 	 g 

J g - 	l.0 	0,09 	0.075 	:0.10 	0.075 	: 	8 0 5 
. 	 . 	 g 

K : - 	- 	0.09 	0.075 	:0,10 	0.075 	° 

	

. 	8.4 
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(Test No, 1, contid) - 

Results of Flotation 

_ 
gaGrindpg 	AaDArt 	g Recovery g tu o or g • - 9 	

. 	 _ 	 r  „.1„  

Test g % -200 g  Au oz /ton 	g of pold 2> ° 	 concon- g 

	

No. g mesh g  Qono  g  Tallingg  per  centg tration g 	Remarks 
• • 

a 

A 	g 76.6 	2,10 

B g 82,2 	212  

C 	g 80.4 	2.56 

D u • 81.4 	2.58 
g 

E g 78.0 	1.78 

11› 	F- g 75,0 	1.09 

G g 71.6 	2,00 

H g 72,6 	1.90 

	

g 55,8 	1 0 91 
g 

J g 63,2 	1.85 
g 

K g 57 0 5 	1.75  

0.01 

0.01 

0,01 

0,01 

0.005 

0.005 

0.005 

0.005 

0,005 

0.005 

0,005 

98,2 

98.1 

97,1 

97,9 

99,0 

99.0 

09.0 

99.0 

99.0 

99„0 

99.0 

4.8g1. 

5.2gl o 

 70 5g1. g Cleaned conc. 

6.9g1. 

4.5g3.. 	g 

4.8g1. 

5.0g1. 

	

4 0 0:1. 	; 

4.8g1. 

4.7g1. 

4.4g1. Slow floating. 
4 

2.7:DL,re:ZerCe;. -21,31,2reee.len7.2e:MUCeonir.,,i7iIreZeeirr.Ulli.tiVA-Are.T2ir.".reeaZee0inUrnen.:50Z=T-..+1,...irreer.7....M10:ZUer,CetreelVit-,eFeierriZeal="WP.`71,0neratt0E,Miej=iei"..rre3 

- Cyanidation of Flotation Concentrates 

Tho concentrates from Teste Nos, E e  F» G, H, 1, J and 

were reground in a bail  mill in cyanide solution of 5 pounds NaON 

per ton strongth and agltated at a 3g1 dilution for 24 hours. 

Sufficlent llwe was added during the grinding and agitation periods 

to maintain alkalinity. 

Resultsg 

gGrind e g 	 gExtracrdiongOvorall gRoagents : Reduc.0 
Testg% -525g 	Assays, g of gold, gextrac- gconsumed,gpower of solu- 
No.: mesh g Au oz./ton gper cent gtion„ Augib./ton gtion„ c,c. N/10 

. 	 -r"----- 	 gpor centgbaCNffla0 g- IrMn04 pwlitrE) gt<oeug.„ai„.1n. :=.„,=-&:=Imear;' ,:rlreme.,==-, e,:z7e.rle•-z=e.,,urc.v17.:ferwfM:=-.:=1',7:efA .-àere2";'.:=,..---- "..I--;=;Mer=re.LŒ =73= •=. ,...7.:..., ZZ..:;..e--=',',.:Zte:e 

E g 82.0 1.78 0,065 g 96.35 	95.4 	g0.78 6.2 	226 
F g 82,0 1.89 0.075 g 96.10 	95.1 	g0.71 6.3 	208 
G u 99.0 2.00 0,04 g 98.00 	97.0 	:0 072 5.5 	170 
H g 99.0 1.90 0.04 u 97 0 90 	97.0 	10 0 82 5,5 	210 
I g' 61.0 1,91 0,14 g 92,70 	93.8 	g0.73 5.7 	500 
J g 80.0 1.85 0„09 g 95.10 	94.1 	g0 070 5.7 	270 
K g 78 00 1.75 0.06 ; 06.60 	95.6 	g0.65 6.0 	260 

(Summary follows on next page) 
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(Test No 0  le cent) 

Summary of Test No. 1. 
Overall 

	

Test 	g 	tailing loss »  

	

No. 	 .Au. oz t(ton 
reezzer=mugL•̂ cmcr.,-.,t,a,mer.c.7=ezezu.---zz-Tralre.rece7-....:D=rz ,=i-et 

' 

0.018 
0.019 
0.012 
0.012 
0.033 
0.024 
0.018 

rarn...4 ,..s.,...rescerereexuu,,,x,e,ertee. -come.uerz.n". -41 

Tact, 2 CA and 	•- Roasting of -- • • (•••• 
No 	

• 	 • - 

Flotat5on Concentrate 

As the grade of concentrate produced by flotation 

was rather low grade for shipping to the smelter e  it was 

decided to roast the concentrates in an endeavour to produce 

a shipping grade. 

The cleaned concentrates of Tests No  1-0 and 1-D 

ware taken and roasted in a muffle furnace at a temperature 

of 500° C. During the operation the concentrates were rabbled 

frequently °  

Resultsg 

	

Test No. g Loss In g Assay oT 	; --d—ogIp—arifffe — 
of 	g weight » 	calcine, 	. 	increase, gold, 

cone. 	. per cent 	. Au oz.jton g 	Per  09':YL'  
: 

1-0. . 	52 4 32 	4.05 	 34 0 4 
1-D 	. . 	31.24 	3.58 	 28.0 

ertIS:0) reer.t. 

StrnelqatiqP'. 

Portions of the ore at minue 14 mesh were ground 

In  cyanide solutions of 1 pound NaCN per ton strength to 

different degrees of fineness. The pulpe  were then agitated 

for 24 - or 48-hour periods. Sufficient lime was added to the 
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(Test  No  3 e  contîd) 

grind and agitation to maintain protective alkalinity. 

Results: 

peedz o c eo Au oz oîton) ,..., 	— 
: 	:Grind e tTaillng: E2n Iew- 2 TItration e : fteagentd--;eaixang- 

,. Tost:Agita-: % 	: assay,;,  tion 	. 	lb./ton : consumed„ : power, 
No.: bion„: -200  g Au 	: or gold,: 	solution glb,i21211 oregc,c. Ne1,,10 

g  hou : mesh :oz.(ton: per cent: Nan : CaO:WaCIT . 0a0: KMn04/L. 
z- ,   =se ,==re,...\z,--xer.-=;.«-=-2r,e,,•e.e ..-^' ,..:.. ,ne,cnr.r-e;..---:e_ezee,ez22A.erauà,re'ar--z-:,IrZzr-'Z:-z.t-r_r,-.-=—re, 

h 	 h 	 : , 

	

A 2 24 	62.6 	0.045 	88.8  g  1,0 	0020: 0.60 	5 00 	54 

	

48 	59,0 	0,03 	95.5  g  0.9 	0 015g 0,75 	5.2 	70 

	

24 	81.0 	0.035 	91.3 : 0.9 	0 020: 0.70 	5.3 	46 

	

g 48 	77.2 	0.03 	93 0 5  g  1.0 	0 015e 0 0 85 	5.7 	60 

III 	., 	 i. 
..„,,,,,.....,...........,„..,........„,......„..:,........ „,......,..x...„,.,,,.....„..,.........:,,,........,,,,,..,,,_,.....r.„_„,_,..„..:„.....„ .................„,...,.. 

Summayy_and_%9131sWe: 

The results of the test work show that flotation of 

the ore e  followed by regrindIng and cyanidation of the flotation 

concentrates, gave the best method or treatment. 

By this procedure a flotation tailing was obtained 

assaying 0.005 ounce gold per ton at a grind of 60 per cent 

minus 200 mesh. The cleaned flotation concentrates assayed 

2.5 ounces gold per ton and th  a cyanide residue from these 

concentrates 0.04 ounce gold per ton e  at a regrind of .9900 

per cent minus 325 mesh. The overall tailing loss va s 0.015 

ounce gold per ton. 

Alternately, roasting of the flotation concentrates 

produced a shipping product assaying 4 0 0 ounces gold per ton 

with a loss in weight of 30 per cent. 

By straight cyanidation or the ore a cyanide residue 

was obtained assaying 0.03 ounce gold per ton at a grind of 

60 per cent minus 200 mesh in 48 hours. 

(Concluded on next page) 
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(Summary and Conclusions, contîd) - 

The microscopical examination of the polished 

sections showed that all the gold observed was in pyrite s 

 either along a fracture or in dense pyrite °  

From the above summary of the test work »  it is • 

evident that the gold can be readily concentrated by flota-

tion but that owing to the large amount of sulphides in  the  

ore the grade of concentrate produced will be rather low 

for shipment to a smelter° However »  this flotation concen- 

trate is amenable to cyanidation and this method of treatment 

will eliminate transportation and smelter charges. 

While no free gold was observed in the polished 

sections or during the test work »  it would be advisable, 

as a precautionary measure »  to Install a unit cell or gold 

jig in the grinding circuit. 
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