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ORE DRESSING AND METALLURGICAL LABORATORIES. 

Investigation No. 905. 

Gyanidatf.on, Amalgamation and Concentration 
of a Gold Ore from the Bristol Mines 

Limited, Gold Bridge, British Columbia. 

Shipments: 

Two samples of gold ore from the Bristol Mines 

Limited were received on June 7th, 1940. Sample No. 1, 

of 150 pounds, was  representative of the ore body and 

Sample No. 2, of 50 pounds, was of a special nature. The 
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test work was performed mainly on Sample No. 1 0  The 

shipments were sent by Ur. A. t  Stromberg s  Bristol Mines 

Limited, c/o Goldbridge Trading Company s  Gold Bridge s  

British Columbia. 

Location_of,the_Propertv 

The property of the Bristol Mines Limited from 

which the present samples wore received is situated on 

Tommy Creek s  Bridge River area s  Lillooet mining district s  

British Columbia. 

Characteristics of the Ore 

Twelve polished soctions s  six for each sample, 

were prepared and examined microscoolcally for the purpose 

of determining the character of the ore. Since the micro-

scopic characters of both samples are essentially the same 

this description  covers them together. 

Cangue  

The gangue consists of highly siliceous, dark 

grey rock with rathor abundant, white s  iron-free carbonate 

as disseminated ,rains and narrow discontinuous stringers. 

Uotallic Minerals  • 

Metallic mineralization consiste almost entirely 

of an intimate admixture of 

the former mineral predominates. Both minerals occur as 

coarse to very fine disseminated grains and small patches 

consisting of multiple :Individuals. Inclusions of gangue 

are numerous and in many places Gangue ipregnates the 

sulphides so extensively as to Live  the surface cut by 

1 

pyrite and arsel,opyrIto in which 
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(Characteristics of the Ore, cont 9 d) 

the section a lace-like appearance. A negligible amount 

of chalcopyrite Is present as very rare tiny particles 

in gangue. 

Nothing was learned as to the mode of occurrence 

of gold »  since neither native metal nor gold minerals are 

visible in the sections. 

Samplin and_AnaAmipg 

After crushing, cutting, and sampling by standard 

methods, representative portions from each shipment assayed 

as follows: 

Shipmont No. 
1. 

Shipment No. 
2. . 

Gold, oz./ton 	 0.24 	 2.00 
Silver, 	" 	 0.09 	 0.79 

Iron, per cent 	 8.29 	 10.67 
Copper, per cent 	 Trace 	 0.08 
Sulphur, 	" 	 4.10 	 6.14 

is Arsenic, 	 1.86 	 4.oe 

Investigativerk: 

The test work was conducted mainly on the repre-

sentative Sample No. 1. 	This ore proved to be extremely 

refractory, not amenable to either cyanidation, amalgamation 

or concentration. 	Some 9 per cent of the gold was 

extracted by cyanidation at a grind of 90 per cent minus 

200 mesh. Amalgamation of j4; and blanket concentrates 

gave no aporeciable extraction of the gold, and the results 

of flotation and table concentration gave only some 55 per 

cent of the gold in the .concentrates, assaying slightly 

(Continued on next page) 
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(Investigative Vfork e  cont!d) - 

over 1.0 ounce gold per ton. 

Roasting of the raw ore followed by cyanidation 

of the calcine gave an extraction of 73 per cent of the 

gold. 	On Sample  No  2 D  straight cyanidation gave an 

extraction of only 9.5  per cent at a grind of 85 per cent 

minus 200 mesh in 48 hours? agitation. 

Tests Nos. 1 to 13 were conducted on Sample Uo. 1 

and Test No 0  le on Sample Yo. 2. 

Details of the Test Ilorkg 

Portions of the ore at minus 14 mesh were ground 

in cyanide solutions of 1 pound NaCN per ton strength to 

pass 82 0 9 per cent minus 200 mesh in Tests :Nos. I-A and 1-B 

94.0 per cent minus 200 mesh in Tests Nos. 1-0 and 1-De  and 

90.2 per cent minus 200 mesh in Tests Nos. 1-E and 1-F0 The 

pulps were then bottle-agitated for 24 or 48 hours. Sufficient 

ll'uo was added during the grinding and agitation periods to 

ensure an alkalinity of from 0.10 to 0.15 pound CaO  per ton 

of solution. In Tests Nos. 1-E and 1-F e  0.25 and 0.75 pound 

of coal oil were added to the grind. 

77. 

(Continued on next page) 
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(Test No  19 COUUd) 

Resets of pmnidatione _ ___(Feed._0.24 Au oz„dton , 
-- ' :Grinàe iKgita-giffffingglac- îhtratIon,g ii(iagents g: 

Test: % 	: tionassay, etion of g lb./ton g consumed, : 
No. : -200 e hours: Au 	: gold, : solution_slb./ton ore g 

, mesh g 	.ozo/tongper centgUir ii'liïîïir  U=6:707 g 

WgdüFfriF--  - 
power s  
ml. N/10 
MalOreLlitre_ 

I-A g 82,9 
1-B g 82.9 
1-0 	94.0 
1-D 94.0 
1-E : 90.2 
1-IP g 90.2 

24 	0.22 	8.3 
48 	0.22 	8.3 
24 	0.22 	8.3 
48 	0.22 	8.3 
24 	0.22 	8.3 
48 	0.22 	8.3 

	

1.0 0.15 1.4 	11.7 

	

1.0 0.15 1.4 	14.7 

	

1 0 0 0.10 1.6 	11 0 8 

	

1.0 0.10 1.6 	15.8 

	

1 0 0 0 0 10 0.8 	11.8 

	

1 0 0 0.10 0.8 	11.8 

170 
230 
190 
270 
150 
170 

In Tests Nos. 1-E and 1-F coal oil was added to 

the grind in order to prevent any possible re-precipitation 

of the gold on account of some graphitic carbon being present 

in the ore sample. 

Test, No. 2. - CyanIdation. 

As the previous test showed some fouling of the 

cyanide solutions, as evidenced by the reducing power, 

it was decided to supply fresh cyanide solutions after the 

grind and also after several hours of agitation. 

The ore at minus 14 mesh was ground in cyanide 

solution of 1 pound NaCN per ton strength to pass 85 per 

cent minus 200 mesh. The pulp was then filtered, washed, 

sampled, and repuiped with fresh cyanide solution and 

agitated for 7 hours. The pulp wag  thon  20:Gored, washed, 

sampled and repulped with fresh cyanide solution as before 

and agitated for 15 hours. Finally, a further 7-hour period 

of agitation was conducted on the repuiped sample. DurinG 

the different grinding and agitation periods enough limo 

was added to maintain alkalinity. 

(continued on next page) 
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(Test No. 2 e  contîd) 

, 	Results of Cyanidationg 	(Feed 9  0.24 Au plutton) . , 
:Tailing:Extraction; Titration e  g Reagents 	8 Reducing 

	

Agita- 	:assay., g of go1d 9  g lb./ton 	g consumed o  g power  

	

tion e 	: Au 	g per cent g solution : lbdton ore gml. N/10 

	

hours 	goz./tong 	 g NaCN g Ca° :NaON g Ca0 	gUiinOperlitre 
s 

Grind 35 g 

	

minutes g 	0.22 	0.3 	1.00 	0.10 0.80 	6.0 	30 

	

: 	0.22 	 0.96 	0 010 0.10 	4.2 	70 

15 	g 	0.22 	 1 000 	0010 0.15 	1.8 	150 

7 	2 	0.22 	 0.96 	0.10 0 010 	100 	50 
o 

As shown by the abovo e  the application of 

fresh cyanide solution was not successful in increasing 

extraction. 

Test No. 3. - infraelping and .Superpannipg. 

In order to ascertain the relationship between 

the gold and the sulphides and also to determine definitely 

whether the bold remained in the finer-sized particles 

after grinding and agitation in cyanide solution, a portion 

of the cyanide residue from Test No. 1-D e  assaying 0.22 

ounce gold per ton, was passed through the Haultain 

infrasizer as followsg The residue screened 94 per cent 

minus 200 mosh. The plus 200 mesh product assayed 0.24 

ounce gold per ton and 4.46 percent  sulphur. 

The minus 200 mesh product was passed through 

the Naultain infrasizer with the following resultsg 

(Continued on next page) 
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./tongpor cent: 

Results of Infrasizinf 

Size in 
microns 

Above 56 
56 to 40 
40 to 28 
28 to 20 
20 to 14 
14 to 10 

Below 10 

Totals 

Product 
g cent goz./tong .eer cent: _ 	 . 

:Weight,: 	Assays 
- - - - - - 

g per 	Au, : Sp 

100.0 
15.9 
19.0 
40.6 
24.5 

100.0 
7.1 
12.1 
49.6 
31.2 
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(Test No.  $ 0  contîd) 

g 	2.8 	0.42 	8.62 

	

g 11.1 	0.06 	4.49 

	

g 11 0 6 	0.25 	4.50 

	

11.2 	0.24 	4.00 
g 	9.3 	0.23 	4.22 
g 	8.8 	0.22 	3. 45 

	

g 45 0 2 	0.19 	2.64 
_ 

	

g 100.0 	0.22 	3 0 61 	100.0 
o 

5.4 
13.0 
13.0 
12.1 
9.4 
8.5 

38.6 

6.7 
13.8 
14.7 
12.4 
10.9 
8.4 

33.1 

100.0 

Another portion of cyanide residue, from Test Ne. 

1-A e  assaying 0.22 ounce Gold per ton  e  was concentrated on 

the Haultain suporpanner. 

Results of Superienninc, . .  
Distribution, 
percent œ  
Au 	S 

Feed 	0-00.00 0.22e 	4.10 

Conc. UP g 1.39 1.14 	57.20° 
Conc 0  bulk g 2.71 	1.00 	28.80 
Sands 	g 56.96 	0 0 195 	2.92 
Slimes 	g 38.94 	0.18 	2.58 

@ Calculated. 

The sands screened 75.4 per cent minus 200 mesh and 

the slimes screened 99.0 per cent minus 325 mesh. 

The tip of the pannor concentrate was examined 

under the binocular microscope and was seen to consist of 

pyrite and arsonopyrito with no gold visible. 

Both the infrasizer and superpanning tests on these 

cyanide residues demonstrate that extremely fine grinding of 

the ore does little to Improve the extraction of the Gold 

(Continued on next page) 
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14,60 
85.40 

3031. 
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(Test No 3, contîd) 

in cyanide solution the minus 10 micron sized particles 

assaying 0.19 ounce gold per ton in the infrasizer test 

and the slime particles, wilich screened 99 per cent minus 

325 mesh, assaying 0.18 ounce Gold per ton in the super-

panning test. 

Test No. 4. - Dllotation and Ovanidation. 

In this test the graphitic carbon in the ore was 

removed by flotation concenration prior to cyanidation. 

The ore at minus 14 mesh was ground with 6 pounds 

of lime per ton to pass 85 per cent minus 200 mesh. The pulp 

was then transferred to a flotation machine and the graphitic 

carbon floated off by the addition of 0.03 pound potassium 

amyl xapthate and 0.03 pound pine oil per ton. The flota-

tion tailings were then agitated in cyanide solution of 

I  pound PaCW per ton strength for 24 hours. 

Results ofylotation: 
-ÏVidIght, g--  A ,à737-- gDi stribution :Ratio of 

Product 	: per Au 	2 of Gold, 	g colleen- 

	

cent g oz./ton . per cent 	tration 

Feed 	 :100.00 	0,24 
Flot. conc. 	:  $.33 	1.04 
Flot. tallin : 96.67 	0.21 

The flotation concentrate assayed 1.04 ounces 

gold per ton and 1.61 per cent carbon. 

The flotation tailing was agitated in cyanide 

solution with the following results: 

(Continued on next page) 
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(Test No. 4, contgd) 

Results 
Ag1ta o Grînd  

tiOneg % 
hoursg -200 

g mesh 

of Cyanid 
gTallingg 
g assay s g 
g Au g 
gozdtong 

ationg 
ExtrEw 
tion of 
gold, 

Per e.91A 

Weed.2_ Au e  0.21 oz j_t9n) 
g'TitiAilon e gReagent-â----gRodUcin-Epowe„ - 
g lb ./ton g consumed s  gml. 1/10 KMn0A 
g solution gibliton ore per litre 
g,Na0Ng  Ca° uNàCN g Ca° g 

It is evident from this test that the removal 

of the graphitic carbon prior to cyanidation  ha s no 

beneficial effect on the extraction. 

Test No. 5. - Cyanidation and Charcoal Flotation. 

In this test an ondeavour was  made,  by adding 

activated charcoal to the cyanide grind with subsequent 

agitation and final flotatf;.on of  the Lpld-bearinb charcoal 

from the remainder of the pulp, to obtain an improved 

extraction of the gold. 

The ore at minus 14 mesh was ground in cyanide 

solution of 0.4 pound per ton strength to pass 94 per cent 

minus 200 mesh. Four pounds of activated pine charcoal 

and 6 pounds of limo per ton were added to the grind. 

The pulp was thon agitated for 6 hours and transferred 

to a flotation machine. The charcoal vas then floated 

by the addition of 0.C5 pound potassium amyl xanthate and 

000e pound pine oil peP ton. The resultin, flotation 

concentrate was cleaned in a mailer machine. Prior to 

flotation the titration of the pregnant solution was 0.4 

pound NaCN and 0 015 pound CaO per ton of solution. 

(Continued on next page) 
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of gold, 	g concen- 

	

, per cent 	g tration_ 

100.0 
2.0 

93.1 

104:1. 
21:1. 
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(Test No. 5 9  contvd) 

Results of Flotation: 
:Weight,: Assay, g 

Product 	u per 	g Au 
u cent :oz./ton :  _ . _ ,  

:100.00 	0.24 
u 0.96 	0.68 

Flot. middling: 4 0 57 	0.21 
Plot 0 tallinb g 94.47 	0.23 

Food  
Flot. conc. 

The barren solution did not contain any 

appreciable amount of gold. 

The above results indicate that the charcoal 

process of cyanidation and flotation is not applicable 

to this type of ore. 

Gee 

Test No. 6. -  Table  Concentration and Cyanidatton. 

The ore at minus 14 mesh was ground in cyanide 

solution of 1 pond NaCM per ton strength to pass 75.0 

PC]? cent minus 200 mesh. Tho pulp was then passed over 

a inlfley table and the resulting table concentrate reground 

in cyanide solution of 2 pounds NaCN per ton strength to 

pass 99 per cent minus 325 mesh. The reground concentrate 

was  thon  added to the table tailings and this product was 

agitated in cyanide solution of 1 pound per ton strength 

for 24 and 48 hours. 

The weight of the table concentrate was 6.4 per 

cent of the welet of the feed. The table tailin assayed 

0.21 ounce gold per ton. 

(Continued on next page) 
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(Tost  No  6p cont 2 d) 

Results of Aritation of Reuround Table Conc. and Table Taill,De. 

(Feed Au 0.24 oz./ton) 
rarrnISTRitt r ac- g 	 g Ti76,7â7g -enai 

g tlon,gassay, gtion of g lb./ton 	consumed e  
-200 : hours: Au 	g gold s  g solution 	g lb./ton ore _ 
mesh g 	:oz./ton:per centg NaON 	Ca0 g NaCN 2  Ca() 

80.1 	24 	0.225 	6.3 	1.0 	0.15 	0.8 	7.6 

80.1 	48 	0.21 	J2.5 	1.0 	0.10 	0.9 	8.7 

The total reagent consumption e  including 

cyanide Grind e  regrinding of table concentrates and agita-

tion of combined products e  was: 

For 24_hoursg aeation - 

Ha011 - 1.6 lb./ton 
Ca0 - 12.2 	te 

48 hoursî LIfitateLon 

NaON - 1.7 lb./ton 
0a0 • 	13.3 

1,3 

Test No. 7. - Concentration and Amalge:mation. 
rat. a.re+casa•se..2,:aw.tan 	 . • 

In this test the ore at minus 14  mach  was ground 

in a ball mill  with 2 pounds of soda ash »  0.05 pound of 

potassium amyl xanthate and 0.05 pound of pine oil per ton 

to pass 72 0 8 per cent minus 200 mesh. The pulp was  the 

 transferred to a flotation machine and a flotation concen-

trate obtainod by the further a(ditions of 0.1 pound potas-

sium amyl xanthate, 1.2 pounds copper sulphate and 0.08 

pound pine oil per ton. Tho resulting flotation concen-

trate was cleaned on a smaller machine. The flotation 

For 

(Continued on  net page) 



Gold recovered in flotation concen-
trate and middling 

Gold recovered in blanket concen- 
trate 

Per cent — _ 

27.8 

6.3 

Overall recovery 34.1 per cent. 
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(Test No. 7 e  contîd) 

tailing was passed over a corduroy blanket. Tho flotation 

and blanket concentrates wore combined and amal,amated with 

mercury in a mortar. 

Recuits:  

• Flotation. 	 . 	 • 	
151.i•Lia----7-R-Utro---8T---- :Weight,: Assay e  gDistrl u . . 	. 	, 

Product 	g  per 	: Au 	g of gold e 	e concen- 
3 cent  :oz./ton g -Ror  cent 	s tratlon :,:.,,,„-,,r..._-_r,,,,_=,,...7:.,..-,-,..,,-----,..-,,,,,_--..-.,,,t„=•,-._-,-,-.-,.=......--r_-=..,----r-..,.=,=.-_,,,,,ze_-=-_.---.w.==,= ...„,..., 

Feed 	 100.00 0.2e 	100 00 
Flot0 conc. 	g 6.03 	0.81 	20,5 	16.631. 
Flot. middling : 7.32 	0.24 	 7.3 
Flot. tailing 	8 86.65 	0.20 	72.2 

The pH'of the pulp was 8.6. 

Blanket Concentration of Flotation TailintL__ _ _ _ 	_   _ 	_ ._. ‘ _ 	. 	. 

Feed 	 g100.00 	0.20 	100.0 
Blanket conc. 	: 1.39 	1.27° 	8.8 
Blanket tailing g 98.61 	0.185 	91.2 

Y281. 

Calculated. 

Amalamationof .  Combined Concentrates.
—  
_  

- 	 : 	 17c7EIW--  	- - 
e  Feed 	° Tailing 	. 	of goid 

s _ppy cent 

0.85 	 0.85 	 Nil 
,e^3' 

pumma;ry: 

Gold extracted by amalgamation from combined 
concentrates 	Nil. 



100.0 

16.9 
83.1 

1431. 
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:__Concentration and Amalgamation. 

The ore at minus 14 mesh was ground to pass 

62 per cent minus 200 mesh and the pulp passed through a 

Denver jig with the jig overflow passing over a corduroy 

blanket. The coMbinod jig and blanket concentrates 

were thon amalbamated and the amalgam residue added to the 

blanket tailing. This product was then reground with 

2 pounds of soda ash, 0.05 pound of potassium amyl xanthate 

and 0.05 pound of pine oil per ton to pass 79.8 per cent 
minus 200 mesh and transferred to a flotation machine. A 

concentrate was thon obtained by the additions of 1.2 pounds 

copper sulphate, 0.08 pound pine oil and 0.10 pound potas-

sium amyl xanthate per ton. This concentrate was cleaned 

in a amaller machine. 

Results: _ _ _ 
and  Blanket Con 

:Weight,: Assay, 
Product 	: per 	° Au 

cent goz."ton 

centration. 
. ,rr- — . - — 

Distribution : Ratio of 
o of gold, 	° . 	 . 	colleen- 
o per cent 	. 	tration 1 ,______ _ 

Feed 	 :100.00 	0.24 
Ji g and blanket g 

	

concentrates g 7.20 	0.5s 
Blanket tailing s 92.80 0.215 

After amalgamation of the combined jig and 

blanket concentrates the amalgam residue was added to the 

blanket tailing. This product assayed 0.24 ounce gold per 

ton, showing no extraction of gold by amalgamation. 

(Results continued on next page) 
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(Test No. 8 0  cont 9 d) 

(Results, continued) - 

Flotation of Blanket Tallip 
-------------- iWUIEFE;7-17îiîâi, 

Product 	8 per 	8 Au 
g cent gozoiton 

Feed 	 8100.00 	0.24 
Biot. conc. 	8 5.88 	0.86 
Flot. II-addling 8 6.26 	0.24 
Flot. tailing 8 87.86 	0.20 

.17,• 
el.». Amalgam Residue. 
TaMirtiaM5F-27-7%-fr6--dr- 

g 	of gold 0 	concon- 
g 	per cent 	g 	tration  

The pH of the pulp was 8.4. 

Summary of Test No. 8: 

Per cent 

Gold recovered in jig and blanket 
concentrates 	 16.9 

Gold extracted by amalgamation 	 Ull. 

Gold recovered in flotation concen- 
trate and middling 	 27.2 per cent. 

Test No. 9. - Table and Flotation Concentration. 

A portion of the ore at minus 14 mesh was 

ground in a ball mill to pass 41 per cent minus 200 mesh. 

The pulp was then passed over a Wilfley table and a concen-

trate and middling product obtained. The table tailing 

was then reground In a ball mill with 4 pounds of soda 

ash, 0.05 pound potassium amyl xanthate and 0.05 pound  of  

pine oil per ton to pass 86.6 per cent minus 200 mesh.. The 

pulp was then transferred to a flotation machine and a flota-

tion concentrate obtained by the further additions of 

(Continued on next page) 



Gold recovered in table concentrate 
and .middling n 

OKloz; 
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(Test No. 9, con .0d) 

0 010 pound of potassium amyl xanthate, 0.08 pound pine 

()il and 1.2 poundsof copper sulphate per ton. This con-

cantrate was cleaned in a amallor machine. 

Results: 

Table Concentration. 
7DIT317.11.5i7r65-3—ftEITErcrar- 

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

Feed 	 g100.00 0.2? 100.0 
Table conc. 	g 8.60 	0.56 	19.3 
Table middling : 11.40 0.30 	13.6 
Table tailing g 80.00 	0.21 	67.1 

11 .6g1. 
8.8g1. 

Flotation Concentration of Table Tailirw. 
_ 
100.00  02O5  

Flot. conc. 	: 5 058 	1.14 	31.1 	1791. 
Flot0  middling g 6.37 	0.42 	13.0 	1507g10 
Flot. talling : 88005 	0.13 	55.9 

e' Calculated. 

The pli of the pulp was 8.7. 

Summay. 

Per cent 

Feed 

Gold recovered in flotation concentrate 
and middling 	 29.6 

Overall recovery 	 i 	62.5 per cent. 

r.= 

Test No. 30. - Table and Flotation Concentration. 

The flow-sheet of this test was slmilar to that of 

4 	Test No. 9. The initial ,;rfind, prior to table concentration, 

was 72.8 per cent minus 200 mesh and the regrinding of the 

(Continued on next page) 



Overall recovery 58,9 
per cent. 
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(Test No. 10 e  cont?d) - 

table tail:Ing e  prior to flotation »  was 94.6 per cent 

minus 200 mesh. Conditions otherwise followed the procedure 

of Test No. 9. 

psultsg 

Table Concentration. 
6r.T -WEED-  of 

Product 	u per 	g A1,1„ 	g 	of gold e  concen- 
g cent 

_ 	. 
oz./ton g 	per cent 	 _tratl°11.___ 

Feed 	 g100.00 0.2e 	100.0 
Table conc. 	g 5.15 	0.62 	13.1 	 19.481. 
Table middling : 7.02 0.39 	1102 	 14.2g1. 
Table tailing g 87.83 0.21 	75.7 

_ 	,Flotatien_Ooncentratton of.  Table,Tailing. 

Feed 	. 0-00.00 0.2e 	100ÔO . 
Flot 0  conc. 	g 6.33 	1,06 	31.6 
Flot0 middling g 7.94 0.38 	14.1 
Flot 0  tailing g 85.70 	0,135 	54.3 

1571 . 
12.6810 

Calculated. 

The pH of the pulp was 8.4. 

Summary? 

Per cent 

Gold recovered in table concentrate 
and middling 	 24,3 

Gold recovered in flotation concen- 
trate and middling 	 34.6 
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Test NO  11 	- Flotation Concentration 

The ore at minus 14 mesh was ground in a bail mil ]. 

 with 6.5 pounds of soda ash, 0.07 pound Aerofloat  No  31 

and 0.05 pound of potassium amyl xanthnte per ton to pass 

86.6 per cent minus 200 mesh. The pulp was thon  transferred 

to a flotation machine and a flotation concentrate obtained 

by the addition of 0.10 pound pine oil, 0.05 pound potas-

sium amyl xanthate, 0.04 pound Reagent No. 301 and 1.4 

pounds copper sulphate per ton. This concentrat .e was 

cleaned in a  maller machine. 

Results of Flotation: 
- 
P roduc t 	g per 	: Au 	of gold, 	g concen- 

: cent :oz./ton g 	per cent 	tration 
»aura mu....s.,...t.ve.:Acteeex•-•.enueer,-......,....,Y.,,,Iv.or......cr.r.*rasrmers..,eu-n. ....nans.verz....a,,,enreovem,*..-oealm.Kemes.u.nàwelere lea....va.,••••■•weaxesa...M.ar*-1•rarear-n--4,,a2=csrse 

: 
Feed 	 g10000 0.23e 100.0 
Flot 0  conc. 	g 12.58 	1.08 	 57.4 
Flot0 middling g 8.40 	0.26 	 9.2 
Flot0 tailing 	g 79.02 	0.10 	 33.4 

Calculated. 
The pH of the pulp was 9.6. 

Raising the pH of the pulp to 9.6 by adding 

6.5 pounds of soda ah  reduces the amount of the gold in 

the flotation tailing. The  recuits are still not satis-

factory, however. 

Test  No 12. - Flotation Concentration. 

The ore at minus 14 mesh was ground in a ball 

mill with 1.5 pounds of soda ash, 0.05 pound potassium 

amyl xanthate and 0.05 pound pine oil per ton to pass 84 

per cent minus 200 mesh. The pulp was then transferred to 

(Continued on next page) 
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(Test No. 12 e  contîd) - 

a flotation machine and a pyrite concentrate removed 

by the addition of 0.03 pound pine oil and 0.03 pound 

potassium amyl xanthate per ton. Five pounds of soda ash 

por ton was then added to the pulp which was conditioned 

for 15 minutes. An arsenopyrite concentrate was then 

obtained by the additions of 1 0 5 pounds copper sulphate »  

0.05 pound potassium amyl xanthate e  0.05 pound Reagent 

No. 301 and 0.08 pound pino oil per ton. The pyrite and 

arsenopyrito concentrates were cleaned on a smaller 

machine. The different products wore assayed for gold 

and arsenic. 

Results of FlotationJ 
 :Weighte g_ Assays 	DistributiowRatio 

Product 	 g per 	: -71, 	ii,s e 	ror cent gamma 
g cent : oz ..Lten :per  cent :' Au-- : —WI - gtrCien _ 	_...... _ 	 _ 	_ _  
. 	 Q 

Feed 	 :100000 	0.24 	1 0 72
0 

10000 100.0 
Pyrite conc. 	 : 1 0 58 	0.46 	2.93 	3.0 	2.7 63:1. 
Pyrite middling 	g 5.50 	0.34 	2.44 	4.7 	4.7 30:1 0  
Arsonopyrito conc. 	: 11.21 	1.14 	9.25 	52 0 5 60,2 8.91. 
Arsenopyrito middling: 8,35 	0.32 	2.26 	11.2 10.9 121. 
Tailing 	 : 75.58 	0.09 	0,49 	28.6 21.5 

0  Calculated. 

• The  p11 of the pyrite flotation was 8.1. That of 

the arsenopyrite flotation was 9 0 6. 

It is apparent from the results of this test 

that the gold is largely contemporaneous with the arseno-

pyrite. 
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Test No. 15. - Roasting and  Ovanidation. 

Portions of the ore at minus 14 mesh were 

roasted in an oxidizing atmosphere for six-hour periods. 

The temperature was gradually raised to  325 °  C. where it 

was held until the fumes of arsenic and sulphur were no 

longer visible; the ore being constantly rabbled. The 

temperature was then gradually raised to 650 0  C. and 

continued at that temperature for 1 hour. At the conclusion 

of the roast, the calcine was cooled, weighed and assayed. 

Portions of the calcine were  thon  cyanided as described 

below. An analysis of the calcine resulted as followsg 

Gold 	« 	0.26 oz./ton 
Sulphide sulphur - 0.10 per cent 
Sulphate sulphur - 1.05 
Arsenic 	 0.95 

The loss in weight was 5.2 per cent. 

Tho cyanidation of the calcine resulted as follows,: 

(geed - 	ell 0 Q6 oz /ton) 
g 	:Griiiat e sTanfngsMxTrac- g -1111.E-atia, g Reagents 

TestgAgita-g % 	g assay,stion of : 	1b0/ton°. 	consumed, 
No 	tion,g -200 g Au 	: gold, g 	solution 	j s lbton ore 

g hours: mesh soz./tonsper contgEaCN g Ca0 	g NaCN : 	Ca0 :...-...--,...,- ==Z--aLm.2.--, zu-_-_e---,L-e2-,..n.,...r.II, _.•=ze,..^.-,- rr, =-.- ,--.--,:,-- .-7, -7=2 .c ,--.7-...z..--•.=-.., .z.r,..^....=---...e,c--trv.,. --e,-,---e.r= r..--....-,--->zrz.-u-,-  -.  ,-_-^.=.3 -e 
A s 24 	84.2 	0.095 	63.5 	2.1 	0.10 	1.8 	12.5 
B g 48 	84.2 	0.09 	64.4 	2.0 	0.05 	2.2 	14,7 
C , g 24 	84.2 	0.08 	69.2 	1,9 	0.15 	3.8 	16.0 
D g 48 	84.2 	0.075 	71.2 	1.9 	0.10 	4.1 	16.5 1 

E s 24 	84.2 	0.07 	73,1 	2.0 	0.10 	5.1 	16.2 
F g 48 	84.2 	0.07 	73.1 	2.1 	0.05 	5.3 	19.0 
G : 24 	84.2 	0.10 	61 0 5 	loo 	oelo 	103 	15.0 
.11 s 48 	84,2 	0.095 	63 0 5 	101 	0.10 	1 0 5 	17.5 

(Continued on next page) 
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(Test No 13 0  contd) 

In Tests A o  B o  G und H the calcine was ground in 

water o  filtered and washed, prior to cyanidation. 	In 

Tests C and D the calcine was ground in cyanide and agitated 

in the grinding solution. In Tests E and F the calcine 

was ground in cyanide, filtered and wasbed o  and fresh 

cyanide used for the agitation. 

Test  No. 14 9  straight cyanidation on pample 

No. 2 o  shows that the saine  deposition of the Gold prevailed _ — 
as in Sample No. 1. 

47. r-M 

Test No. 14. - 	Straipbt Cvanidation. 

Portions of the ore of Sample No. 2 e  at minus 

14 mesh, were ground in cyanide solutions of 1 pound NaCN 

per ton strength to pass 85,8 per cent minus 200 mesh. 

The pulpe  were then agitated for 24- and 48-hour periods. 

Resultsg 	 (Feed ,-,. Au, 2.00 oz ./ton). .›......_______________________ -- ----- 
-.iFgrEÏFZrGrrn'd—,gTaTrde,15 -g Titrati on o  g Reagents 

0 tion,g % 	g assay o gtion of u 	lb./ion 	consumed, . 
hoursu -200 : Au 	g gold, u 	solution 	8 lb.iton ore ....,_ 	_____  

g mesh goz./tongper contg NaCIS  : Ca° 	g NaCN g Ca° 
24 	85.8 	1.96 	2.0 	0.90 	0.05 	2.1 	13.0 
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à 
Summary and Conclusions: 

P,P.111912, N0o .:1 - 

Straight cyanidation of the ore at a crind of 

94 per cent minus 200 mesh gave an extraction of 8.3 per 

cent of the gold and a cyanide residue of 0.22 ounce gold 

per ton in 48 hourst agitation. The pulp settled very 

slowly and filtered with difficulty. Flotation of the 

graphitic carbon in the ore followed by regrinding and 

agitation in cyanide solution of the flotation tallint, 

did not improve this extraction to any Great extent. 

Grinding In cyanide with the addition of charcoal, 

followed by agitation and flotation of the gold-bearing 

charcoal, gave a cyanide residue of 0.23 ounce gold per ton 0  

jig and blanket concentration of the ore, followed 

by amalgamation of the combined concentrates, resulted in 

no appreciable recovery of the gold by amal,Amation. 

The best results obtained by flotation concen-

tration were 57.4 per cent of the gold recovered in a 

concentrate which assayed 1.08 ounces gold per ton and 

was 12.5 per cent of the weight of the feed. 

In the infrasizinG test on the cyanide residue 

it was clearly shown that fine grinding of the ore would 

not benefit the extraction of the Gold to any Great extent 

as the minus 10 micron product assayed 0.19 ounce Gold per 

ton and carried 38.6 per cent of the gold ramaining after 

48 hoursî agitation. 

4 	 The microscopic examination showed why it was 

(Continued on next page) 
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(Summary and Conclusions e  contqd) 

not possible to produce an economic concentration of 

the gold-bearing sulphides; the gangue material so 

impregnates the sulphides aa to render tham not susceptible 

to concentration. 

Sample_No._q - 

On the high-grade shipment e  Sample  No 2, both 

the microscope and the cyanidation tests showed that the 

ore is similar to that of Sample N.  

lurgIcal behaviour. 

Roastin&yreatment - 

On Sample  No  l e  roasting of the raw ore fol-

lowed by cyanidation of the calcine gave an extraction of 

tome 70 per cent of the gold,. 

From  the  results of the test work this method, 

as practised by the Getchell Mine, Inc" Red House, 

Nevada, where the roasting of the raw ore is conducted In 

rotary kilns e  would apparently apply to this ore. As 

shown in the test work the ore is of an extremely refractory 

nature and the geld was not amenable to any other method 

of ore dressing applied in this investigation. 
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