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SplEant: 

Three bags of mill feed, total weight 120 

pounds, and I can of mill tailing, weighing 35 pounds, 

were received on April 16th, 1940, from C. M. Spence, 

Mill Superintendent, Con Mine, Yellowknife, Northwest 

Territories, 
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Location of the  1)roperty: 

This property of the Consolidated rinini: and 

Smelting Company of Canada, Limited, which is xnown  as 

the CON mine and from  which  the pro sent  shipment  was 

received, is situated  on Yellowknife bay, in the Yellow-

knife area,  Northwest Territories. 

Sampling and  Analysis: 

After cutting, crushin g..  and grinding by 

standard methods,  representative samples of  the mill 

feed and  mill tailing  were obtained  which assayed as 

follows: 

Gold, 	oz./ton 
Silver, 	if 

Iron, 	per cent 
Sulphur, 
Arsenic, 	ti 

Antimony, " 
Copper, 
Zinc, 
Lead, 

1 .111  Feed 

0.57 
0.19 

5.53 
1.22 
0.49 
0.14 
Trace. 
0.35 
Trace. 

Tain2u 

0.06 
0.07 

5.62 
1.22 
0.58 
0.14 
Trace. 
0.35 
Trace. 

0.05 
Graphitic 

carbon, per cent 	0.05 

Characteristics  of the Ore: 

Owing to the finely divided condition of the 

shipment it was not possible to make polished sections 

which would reveal the relation of the different minerals 

to  the uqd deposition. 

However, a number of sections made from super-

panner concentrates of cyanide resIdues were studied 

and are reported on later in the context of this report. 

Investigative Work: 

The  present  flow-sheet of the Con mill was 
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followed as closoly as possible in the test work. The 

mill feed sample was ,round in cyanide solution and :,hen 

passed through a Denver jig. The jig overflow passed 

over corduroy blankets. The jig and blanket concentrates 

were then amajni,amated and the amalgam residue added to the 

blanket tailin.  This product was then bottle-agitated 

for 24 and 48 hours. The grinds were from 68 to 86 per 

cent minus 2,..)0 mesh. By this nrocedure a cyanide residue 

of 0.04 to 0.05 ounce gold per ton was obtained0  ralen 

a ;;ilfley table was introduced into the grinding cir-

cuit and the resulting concentrate was reground, a 

residue of 0.03 ounce gold per ton was secured. Alter-

natively, flotation of the cyanide residue and regrinding 

and agitation of the flotation concentrate showed an 

overall tailinf; loss of 0.035 ounce  gold  per ton. 

A number of tests were also made on the cyanide 

residue  by flotation followed  by roastinb of the flota-

tion  concentrate and cyanidation  of the calcine.  By 

this  means an overall  tailing loss of 0.02 ounce gold 

per ton  was  obtained. 

On the mill  tailing Snipment it  was  shown 

that  concentration  by  o  iilfley  table followed by 

regrinding  of the table concentrate and further agitation 

resulted in lowering  the  tailing from 0.06 ounce to 

0.035 ounce gold per ton. 

Details of  Investigative  Test Work: 

The  test worb is  divided into two parts. 

Part I  consists of  the  work  done on the mill feed sample 



-  Page  4 - 

and Part II covers the  work done on the mill tailing 

sample. 

PART I. -  MILL FEIJO. 

As received from  the mine, the mil],  feed 

screened 28.3 per cent minus 100 mesh and 19.2 per cent 

minus 200 mesh. Prior to the test work the shipment 

was ground to pass 100 por  cent minus 14 mesh. 

Test No.  1.  -  Amalt,amation and Cyanidation. 

The ore  at minus 14 mesh was ground in a ball 

mill in cyanide solution or 1 pound NaCN per ton strength, 

with 3 pounds of lime per ton of ore, to pass 68 per cent 

minus 200  mesh.  The pulp was then passed throu,;h a 

Denver jig  and the  jig overflow passed over a corduroy 

blanket. The combined jig and blanket concentrates were 

amalgamated with mercury in a jar mill and the amalcam 

residue was added to  the blanket tailing. This product 

was then bottle-agitated  in  cyanide solution of 1  pound 

NaCU per ton  strength  for 24- and 48-hour periods. The 

resultini, cyanide resic-iues were combined, filtered, washed, 

repulped, and transferred to a  flotation machine. The 

pulp was then conditiored with 2.2 pounds of soda ash 

and 1.3 pounds of copper sulphate por ton and floated 

with 0.08 pound Barrett No. 4 oil, 0.05 pound pine oil 

and 0.015 pound potassium amyl xanthate per ton. The 

concentrate was cloaneÉ  in a amaller machine. The 

cleaner concentrate lime_ then washed, reground in cyanide 

solution of 3  pounds NrCN per ton strength to pass 

99 per cent minus 325 resh, and agitated for a 24-hour 
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(Test No. 1, cont , d) 

period. The different products were assayed for gold. 

Results of  Post  No. 1: 

The jig and blanket concentrates were 3.96 per 

cent of the weight of the feed. The blanket tailing 

assayed 0,16 ounce gold per ton. The blanket tailing 

+ amalgam residue assayed 0.19 ounce gold  per ton, showing 

an extraction of 66.7 per cent of the Gold in the cyanide 

grind + amalgamation of the combined concentrates. 

Cyanidation  of Amalgam Residue + Blanket Tailin.  
:Grind,: Assays, :Extraction:Titration, : Reagents 

Agita-: % 	:Au oz./ton: of gold, : lb./ton 	: consumed, 
tion e : -200 :Feed:Tail-: per cent  :   solution  :lb./ton ore  
hours: mesh  : 	: in  : 	 :NaCN : CaD :  NaCN 	CaO 

24 	68.0 0,19 0.04 	79,0 	0.96 0.32 0.30 	4,36 
48 	68,0 0.19 0.04 	79.0 	1.00 0.24 0.40 	5.12 

The flotation of the cyanide residues resulted 

as follows: 

:Weight,: Assay, :Distribution: Ratio of 
: per 	 :  Au 	 :  of gold, : concen- 
: cent  :  oz./ton  : _per cent  : tration 

Produc ,t 

Feed 	 :100.00 	0.04 	 100.0 
Flot. conc. 	: 4.56 	0.51 	 58,5 
Flot. middling: 3.33 	0.09 	 7.0 
Flot. tailing  :  92.11 	0.015 	 34.5 

21.9:1. 
30:1. 

The pH of the pulp was 9.7. 

The flotation concentrate was reground in cyanide 

solution and bottle-agitated, with the following results: 

:Grind,: Assays, ;Extraction: Titration,: Reagents 
Agita-: % 	:Au ez liton: of gold, : lb./ton : consumed, 
tion,: -325 :? -eeCiTTail-: per cent : soiution :lb./ton conc , 

hours: mesh  : 	in  z 	 :NaCN : Ca0 	NaCN  : CaO  

2‘à 	99.0 0.51 0.40 21.6 	2.6 	0.25 	6.6 	14.0 

(Continued on next page) 
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(Test No. 1, conttd)  - 
Results, conttd 

The total cyanide consumption, Including the 

cyanide grind, agitation of amalgam residue + blanket 

tailings, and the regrinding and agitation of the 

flotation concontrate, was 0.95 pound per ton of ore. 

The total lime consumption was 7.9 pounds per ton of ore. 

«aullEm.i_çf_yest  No.  1: 

Gold extracted by cyanide grind + amalgama- 
tion 

Gold extracted by agitation of blanket 
tailing + amalgam residue 

Gold extracted by regrinding and agitation 
of flotation concentrate 

Overall extraction 

Overall tailing loss 

Per cent   

= 	66.7 

= 	26.3 

0.9 

= 	93.9 
per cent. 

=  0,035 Au 
oz ./ton. 

Test No. 2.  .....-__Amalgamation and Olanidation. 

This test was conducted similarly to Test No. 1. 

The initial cyanide grind was 86.2 per cent minus 200 

mesh. The flotation concentrate was reground in water. 

Conditions otherwise were similar to those of Test No. 1. 

After grindirg in cyanide, passing the pulp 

through  a  jig followed by corduroy blankets, amalgamating 

the combined concentrates, and adding the amalgam residue 

to the blanket tailing, the product obtained assayed 0.15 

ounce gold per ton. Ttis was bottle-agitated in cyanide 

solution as follows: 

(Continued on next page) 



:100.00 
Flot  conc. 	: 4.46 
Flot. middling: 4.41 
Flot. tailing  : 91.13 

0.04 
0.65 
0.05 
0.01 

100.0 
71,8 
5.5 

22.7 

Feed 
22.4:10 

s2..imma t No.  2: 
Per cent  
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(Test No  2,  contid  ) - 

(Results) 

Cyanidation.  
:Grind,: Assays, :Extraction:  Titraf=7:- Reagents 

Agita-  :  % 	qn_oz21.1)n: of gold,  :  lb./ton 	:  consumed, 
tion,  : -200  :Feed:Tail-:  per  cent :  solution  :11.2j_ton_ore 
hours  :   mesh  : 	 : 	: 	 :  NaCN 	CaO :NaCN 	CaO  

48 	86.2 0.15  0.01 73.4 0.96 0.16 0.60 6.00 

_Cyanide  Residue b Flotation. Concentration of  
:Weight,: 

Product 	:  per 	• 
:  cent  : 

Cyanide 
Assay,: 
Au 	: 

Dzoiton: 

Distribution  :  Ratio of 
of gold, 	: concen- 
per cent 	: tration 

The  pH  of the pulp was 9.7. 

The flotation  concentrate was reground in water to 

pass 99,0 por  cent  minus 325 mesh and bottle-agitated for 

48 hours. 

:  Assays, :Extraction: Titration,: Reagents 
:Aucmci_Ion: of gold,  :  lb./ton : consumed, 
:Feed:Tail-: per cent  :   solution  :lb./ton conc. 

• in 	• . 	_  . 	:NaCN 	CaO : NaCU 	CaO 

48 	99.0 0.65 0.465 	28.5 	2.9 	0.25 	4.4 13.5 

Total reagent  consumptions: 

NaCN 	- 0.90  lb ./ton ore 
CaO 	- 8.20 

:Grind 
Agita-: % 
tion,: -325 
hours': mesh  : • 

Gold extracted by cyanide grind 4- amalgamation - 	73 0 7 

" agitation of blanket tailing 
amalgam residue 	 19.3 

tg 

" regrinding and agitation of 
flotation concentrate 	 1.4 

Overall extraction 	 94.4 
per cent. 

Overall tailing loss = 0.032 Au oz./ton. 
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Test No. 3. - Amaamation 1_litionz_1.1.nd  Table  
Concentration. 

The ore at minus 14 mash was ground in cyanide 

solution to pass 78.1 por cent minus 200 mesh, passed 

through a jig and blankets, and the concentrates were 

amalgamated as in the p?evious tests. 

The amalum residue  rias  then added to the blanket 

tailing and passed over a Wilfley table. The table con-

centrate was reground 	cyanide solution to pass 99.0 

per cent minus 325 mesh and added to the table tailing. 

This product was agitatpd for 24- and 48-hour periods. 

The amalLam rmidue + blanket tailing assayed 

0,15 ounce gold per ton, stiowing an extraction of 73.7 

per cent of the ,.;old in the cyanide grind and amalgama-

tion. After passing ovar the Wilfley table the concen- 

trate weighed 2.91 per ::ent of the feed. It was reground, 

added to the table tailing, and bottle-agitated, with 

the following results: 

:Grind,: Assays,  :Extraction:  Titration: Reagents 
Agita-: % 	:  Lu  oz. ton: of  gold,  :  lb./ton  :  consumed, 
tion,:  -200  :Fee  :Tai 	per cent :  solution:1.121/_tanor2 
hours:  mesh :•  in,  • • 	•  	:NaCN 	CaO: NaCN 	CaO 

24 	78.1 0,15 0.04 	73.3 	0,96 0.20 0,30 4.0 
48 	78.1 0015 0.03 	80.0 	0,96 0.20 0,40 4.6 

Total  r° 11e.EL.2222.11,11e12Ps: 

NaCN 	= 0.75  and 0.85 lb,/ton ore 
CaO 	= 6.50  and 7.10 

(Continued on next page) 



" bottle agitation, 24 hours 
It 	 II 	 fl 	, 48 	" 

19.3 
21.0 

If 

It ft  

4-A 
4-B 
4-C 
4-D 
4-E 
4-F 
4-G 
4-11 

1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

3.0 
3.0 
3.0 
3.0 
2.0 
8.0 
2.0 
8.0 

0.05 
0.5 
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(Test No. 3, contid)— 

Summary  of Test No. 3: 

Per cent  

Gold extracted by cyanide grind + amalgamation - 73,7 

Overall extraction, 

Overall tailing loss, 

24-hour  agitation 
48-hour 

- 	93.0  per  cent. 
94.7 fi  

48-hour agitation =  0.03  Au oz./ton. 

Testrof_tjAt tion. 

In this test the ore was ground in a ball mill 

in cyanide solution to different degrees of fineness with 

various reagents added  to  the grind. The pulps were 

then agitated for 48 hours. 

Reauents added  to 17,rind: 

Lime, 
lb./ton lb./ton 
solution. 	ore.  

Fuel oil, 	PbNO3, 
lb./ton 	lb./ton 

ore. 	 ore. 

Test 
No. 

(Continued on 
next  page) 



	

:  100.0 	0.050 
Panner concentrate: 	2.0 	1.25 
Panner sands 	:  32.1 	0.04 
Panner slimes 	:  65.9 0.02 

Feed 100.0 
50.0 
25.6 
24.4 
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(Test No  4,  contld)  - 

Results of Grindin7 and A7itation: 

(Feed = Au 0.57  oz./ton 
• : 	 :Tailing:Extrac-  :Titration,: Reagents :Reducing 

Test:Agita-:Grind e :  assay,: tion 	: lb./ton :  consumed,: power, 
No.: tion,: % 	:  Au 	:of  gold,:  solution  :  lb./ton :ml. N/10 

:  hours:  -200 :oz./ton: per 	: 	 • . 	ore 	:KMn04 per 
:  mesh  : 	:  cent :NaCN: CaO :NaCN :CaO  :  litre 

4-A 	48 	82.2 	0.04 	93.0 	1.0  0.15 0.6 	6.6 	110 
4-B 	48 	82.2 	0.045 	92.1 	2.0 0.15  1.4 	6.6 	120 
4-C 	48 	82.2 	0.05 	91.2 	1.0  0.15  0.6 	6.6 	110 
4-D 	48 	82.2 	0.05 	91.2 	1.0  0.15 0.6 	6.6 	70 
4-E 	48 	74.0 	0.045 	02.1 	1.0  0.15 0.6 	5.2 	96 
4-F 	48 	74.0 	0.045 	02.1 	1.0  0.50 0.8 11.4 	96 
4-G 	48 	95.0 	0.035 	93.9 1.0  0.15 0.8 	5.2 	130 
4-H 	48 	95,0 	0.04 	93.0 	1 0 0  0.50 0.8  11.4 	130 

A portion of the cyanide residue from Tests 

Nos. 4-A and  4-B  Lnd a second portion from Tests Nos. 4-C 

and 4-D were concentrated on the Haultain superpanner, 

with the following results: 

(Tests Nos.  4-A  and 4;13)  
:Weight,: Assay,  :  Dis ribution 

Product 	: per 	:  Au . 	of gold, 
	  : ceniL_11.2,122/JMLI222L2cent  

Feed 	 : 100.0  0.0425 	100.0 
Fanner concentrate: 	2.3  0.60 	 32.7 
Panner  sands 	:  45.2 0,04 	42.6 
Panner slimes 	:  52.5 	0.02 	 24.7 

(Tests Nos.  4-C  and 4-1) 

(Continued on next page) 
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(Test NO  4 0  contld 

Under the binocular microsco'De the concentrates 

were seer to consist mainly of yfrite and arsenopyrite0 

ro free ipld was visible. 

The concentrates were then divided Into two 

parts, consistJnL7, of  the "Tip n  and  the "Bulkn . Those 

parts  were mado into polished sections and examined under 

a  high-power reflectino microscope,  with  the following 

results: 

Tests i:os. 4-A end 4-B: 

§uperoanner Tio - 

Minerals: 	Pyrite, arsenopyrite, stibnite, 
tetrahedrite,  and sphalerite. 

One  drain  about 10 microns  in size; free. 

.P.1.2•2n2a21L2LALII  - 
Minorais: 	Pyrite, arsenopyrite, s'phalerito„ 

tetrahedrite j  magnetite,  chalcopyrite ;  
and stibnite. 

Gold: 	None visible. 

Tests Nos. 4 .-G and 47D; 

21.121E2A.1cInm_nn,  
Minerals: 	Pyrite, arsenopyrite, tetrahodrite, 

stibnite, and sphalerite. 
Gold: 	Three r,rafins  or free Gold, from  70 

to 10 microns In  size. 

Super-Danner 73ulk 

Minerals: 

Gold: 

Pyrite, arsenooyrite, tetrahedrite„ 
sphalerite„ chalcopyrite, stibnite. 

None visible. 
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Test No. 5. -  Haultain  Infrasizina. 

Following the flow-sheet used in Tests Nos. 

1 and 2, a cyanide residue was obtained assaying 0,04 

ounce gold ..Jer ton at a grind of 91.25 per cent minus 

200 mesh. 

The plus 2D mesh portion, consisting of 

6.75 per cent by weight of the residue, assayed 0.04 

ounce gold per ton and 0.80 per cent sulphur. The 

minus 200 mesh material was passed through the Haultain 

infrasier, with the following results: 

S ze reigat„; 	Assa7s 	 : Disti;rbution, 
in 	: per 	r Au ; 	: 	S, 	:....-..22E,  cent  

microns : cent goz.  ton  :  Der  cent : 	Au 	: 	S   
° 

+56 : 	2.0 0.14 	6.09 	7.3 	11.2 
-56  +40 : 13.8 0.06 	1.90 	21.7 	20.9 
-40 +28 : 12.9 0.05 	1.72 	16.8 	17.7 
-2S +20 : 13.4 0.05 	1.42 	17.6 	15.2 
-20 +14 : 10.9 0.04 	1.27 	11.5 	11.0 
-14 +10  : 	0.6 	0.02 	0.99 	4.7 	7.6 
-10 	: 37 04 0.02 	0.55 	20.4 	16.4 
Totals  1  1 0 00 0.038 	1.25 	10d75-----ruurc----  

Length of time for test: 	7 hours, 10 minutes. 
Number of drops per minute: 63. 
Differential pressure: 19 inches of water. 
Height of drop: 5/16 inch. 
Standard golf balls were used. 

As can be seen from  the  above results it is 

only in  the  smallest-sized particles  of  minus 14  micron 

size that an appreciable reduction in the  gold  assay 

occurs. The  sulphur content follows  the gold quite 

closely  and it is apparent  that the  refractory  gold 

occurs  in  close  relationship to the sulphides. 



::eight of 	: 	Assays, 
Test :flot. conc 
io  : per cent 

: of  food  

of  gold, per  cent  
:Concen-:id- 	 :Tail- 
: tra2_1111InGA_DIge_L ILLIII_ILL- 
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Test 	6...IL. 132 and C). -  Flotation and Roastin:. . 

In this test, portions of the cyanide residues were 

repulped in a flotation machine, conditioned with  2.2  pounds 

of  soda ash and 1.3  poundr of cop.:.er sulphate  per  ton, and 

a flotation concentrate secured bi  the further additions 

of 0.0C pound Barrett  No  4 oil, 0.05 pound Dine oil, and 

0.15 pound potassum amj1 xanthate  per ton. This concen-

trate  'tas  cleaned in  a smal.,.er achine.  The  cleaner con-

centrate was then  washeC, dried, ami roasted in an  oxi-

dizing atmos_Dhere.  The bemJerature  was ,radually raised 

to 280°  C.  where it was held until  no further fumes of 

sulphur  and arsenic were visible,  the concentrate being 

constantly rabbled durini; the process: Temperature was 

then gradually increased to  a MRXiinin  of  650 °  C whero 

It was held for  a furtber 1-hour  period. The calcine 

was then cooled, weighed, washed, reground to pass 00 

per cent minus 325 mosL,  an( agitated in cyanide  solution 

of 3 pounds Na01:  per toz1  strength  for  48 hours. 

Throe cyanide residues, assaying 0.0425 ounce 

u,old per ton in  Test No. 6-A, 0.035 ounce  cold per ton 

in Test No,  6-B, and 0.047 ounce  gold per ton in Test 

6-C, were repulped and concentrated by flotation,  as 

follows: 

	

4.26 	0.73 0.09 0.01 73.2 	4.9 21,9 

	

4.59 	0.54 0.03 0.01 	70.3 3.7 	26.0 

	

4.07 	0.06  0.05 0,02 	56.8 4.3  38.2 

6-A 
6-B 
6-C 

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

A screen test  on the  cyanide  residues ehowed: 

	

Residue G-A 	-  82.2 per  cent m!nus  200 mesh 
U 	6-8 	- 	91.2 	n 	q 	n 	n 
It 	i3-0 	- 	68.0  

In Test No. 5-C the comparativeecoarse grind 

resulted in a flotation tailing of 0.02 ounce gold per 

ton. 

Alter  the  roasting of the flotation concentrates 

the following losses in weight were shown: 

G-A 	- 21.0 per cent 
6-B 	- 18.0 
6-0 	- 19.0 	" 

In Tests Nos. 6-A and 6-B the  concentrate was 

uround in cyanide prior to agitation. In Test ro.  6-C 

the grinding was done in water prior  to  a.gitation. 

The cyanidation of the calcines resulted as 

follows, the head assays being calculatei  from the loss 

in weight: 

•::_";rind,: 	Assays, :Extrac- : Titration,: eagents 
:tion of : 	 :  consumed, 

No.: tion,; -325  :Fsed:  Tail-  :  gold, 	solution :_2.112Am_calcine 
:  hours: mesh  : 	inE :per  cent: Na0U:  Ca0 	NaCN 	Ca0   

- 

6-A 	48 	99.0 0.83 0.175 	78,9 	2,7 0.25 	7.9 	14.1 
6-B :  48 	99.0 0.64 0.18 	71.9 	2.5  0.25 	8.3 	12.2 
6-C  :  48 	99,0 0.78 0.290 	62.8 	2.8 0.30 	5.9 	8.0 

Water  grind. 

The calcine  residues  assayed a3 follows% 

lesidue from 	Au, 	Total  S $  503 9  
Test No. 	-ruâaL. P cent 

6-1, 	 0.175 	0.68 	0.63 
6-B 	 0.18 	1.07 	1.07 
G-C 	 0.29 	1 016 	1.14 

S02„ 
per  cent 

0.05 
Trace 
0.02  

As, 
ner cent 

1.22 
1.96 
1.95 

(Continued on next page) 
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(Test No. 6, contld) 

:Cyanide :Gold In Ti7t7:-Gold extracted from: 
Test:residue,:  concentrate  :calcine of flot. 	: Overall tailing 
No.: Au 	:Oz./ton: Per  : 	concentrate 	• loss, 

	

Lcej.,,ZP211.1 :_221I3=zot it:  Au oz./ton 	 

Summary of Test No.  6: 

0.018 
0.017 
0.030 

	

6-A 0.0425 0.83 73.2 0.665 	78.9 

	

6-B 0,035 	0.64 70.3 0.46 	70.3 

	

6-C 0.047 	0.78 56.8 0.59 	62.8 

1.0 

This concluded the work on the mill feed 

sample, the remainder of the report being devoted to 

the mill tailing. 

gerMi•InaM11111111■■■•■■•■ 

PART II. - LILL TAILING. 

Test No. 1 (A, 3, and C). 	Cyanidation. 

In Test No. 1-A the tailing was agitated in 

cyanide solution of 1 pound NaCIT per ton strength for 

24 hours without regrinding. 

In Test No. 1-B the tailing was reground in 

cyanide solution of 1 pound NaCN per ton strength to 

pass 86.2 per cent minus 200 mesh and agitated for 24 

hours. 

In Test No. 1-C the tailing was reground in 

cyanide to pass 92.4 per cent minus 200 mesh. 

(Continued on next page) 
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Au 0,06 
 

assay,:tion of : lb./ton : 
:  Au :gold, 	:  solution  : 

:Gra.n 
Test:Agita-: % 
no.: tionj : -200 

(Feed 

: hours:  mesh 3: mesh  :oz.  ton:  er cent:NaON CaO  : 

Reagents 
consumed, 

lb./ton ore 
:  NaCN   •  Cag 	 

0.06 	0.0525 12.5 
••■••■•■■■■••••••••• .1U3•••••••■••••••■••••■ 111.11■111..■17.1111. 
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(Test No. 1, =It'd) - 

Re sults: (GyaL1111t1.21) 

1-A : 24 Ire& 0.06 	Ni]. 	0,96 0.18 	0.70 	3.6 
1-B 	24 	86.2 0.04 	33.3 0,92 0.18 	0.75 	4.6 
1-0 ; 24 	92.4 0.035 	41.7 0.92 0.20 	0.90 	4.6 

CZ, 

Test No.  2.  -  Amal amati on.  

A portion of  the  tailing was barrel-amalgamated 

with mercury  for  1 hour  ln a jar mill without  regrinding. 

The amalgam residue was assayed for gold. 

Reaults  of  Barrel  Amalgamation: 
ecovery or go 

r cent 
AelemeAlLmILI2e 

Feed 	Tailing 

Test No. 3 - Table and  Flotation Concentration. 

A sample of the tailing was passed over a 'Nil

flay table  and  the  table tailing concentrated an a flota 

tion machine, with  the following results: 

Table Concentration ,  
i-ei-7-i«ffegfanFer-i«Wor 

of gold, : Product 
:Weight,: Assay,  : 
: per 	: Au 	• 
; cent :ozdton 

Ratio 
concen-
tration 

Feed 	 :100.00 0.06 	100.0 
Table concentrate : 1.27 1.10 	23.3 
Table  middling 	: 6.90 0.135 	15.5 
Table tailing 	: 91.83 0.04 	61.2 

79:1. 
1405:1. 

(Continued on next page) 



in table concentrate 
+ table middling 

in flotation concentrate 
+ flotation midding 

Per cent 

36.8 

32.5 

Gold recovered 

Gold recovered 

Overall recovery 71.3 per cent. 
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(Test No. 3, contld) 

The table tailing was conditioned with 2.2 

pounds of soda ash and 1.5 pounds of copper sulphate per 

ton and a flotation concentrate removed by the further 

additions of 0.04 pound Barrett No. 4 oil, 0.05 pound 

pine oil, and 0.10 pound of potassium amyl xanthate per 

ton. 

Flotation of Table Tailinrs. 
:Weight,: Assay,:DistributionTRatio ô 
: per 	: Au 	: of gold, : concen- 
: cent :oz. ton: 	or cent : tration 

Feed  - 	 :100.00 	0.04 	100.0 
Flot. concentrate: 2.43 	0.77 	46,7 	41:1. 
Flot. middling 	: 3.80 	0.07 	6.6 	26:1. 
Flot. tailing 	: 93.77 	0.02 	46.7 

Product 

The pH  -of the pulp was 9.2. 

Summary of Test No. 3: 

111111•1•••••eilIMMI. 

Test  .No.  4.  a  Flotation  Ooncentratioq.  

A portion of the tailing was repulped, trans-

ferred to a flotation machine, conditioned with 2.2 

pounds  of  soda ash and 1.2 pounds copper sulphate  per  ton e  

and floated by the further additions of 0.04 pound  Barrot

ro. 4 oil, 0.05 nound pine oil and 0.10 pound potassium 



0.06 
0.66 
0.07 
0.025 

21:1. 
12.6:1. 

100.0 
51.7 
9.3 

39.0 
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( Test No. 4 e  contld) 

amyl xanthate per ton. The resulting concentrate was 

cleaned in a smaller machine. 

Results: (T;lotatLoaL._ 
:Weleht,: Assay,: 7)istribution 	9atie o 
per 	: Au 	: 	of jold, 	concen- 

: 	cent :oz./ton: 	por cent 	: tration 
• • 

Feed 	 :100.00 
Flot. concentrate: 4.70 
Flot. middlin_ 	:  7.95 
Flot. tallinL 	:  87.35 

The pH of the pulp was 9.4. 

The flotation tailing assayed 0.025 ounce Gold 

per ton and 0.54 per cent sulphur. 

This test was repeated on another sample of 

the mill tailing and the results were ap ,eroximately the 

same. )1.1e to the oxidized condition of the tailinG and 

also the coarseness of the grind, it was not possible to 

produce a flotation tailing lower than 0.025 ounce gold 

1;er ton. This result would not necessarily follow on a 

fresh sample of mill tailing. 

o 	Table Concentration folLomdlz 
2janidation. 

A sample of the mill tailing was "eassed over a 

':!ilfley table and the resulting table concentrate and 

middling products reground in cyanide solution te pass 

99,0 per cent minus 325 mesh. The reground concentrate 

was then added to the table tailing and this product 

agitated in cyanide solution  of 1  pound  /la=  per ton 

rocuct  

Test No. 
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(Test No. 5, contld) 

strength for 24- and 48-hour periods. The table con-

centrate + middling were 6.0 per cent of the weight of 

the feed. 

Results  of Cyanidation: 
A ---177MMUFF/ITUEUTC ssays, 	 n, : Reagents 

Agita-:Au  oz0  ton: of gold, : lb./ton 	: consumed, 
:Ta 	per cent  :  solution :  lb./ton ore 

hours: 	: in , 	 :NaCK 	CaO 	NaCN 	Ca0 

	

24 0.06 0.035 	41.7 	1.0 0.20 	0.60 	4.0 

	

48 0.06 0.035 	41.7 	1.0 0.10 	0.70 	406 

Test No. 6  1111_122._Êpd  C). - Screen Anal - sis 
infra an»Dann_Lànf. 

In Test No. 6-A a screen analysis was made on 

the tailing sample. 

In Test no. G-B, a liaultain infrasizer test 

was made on the minus 200 mesh product. The length 

of time for this test  was  5 hours, 45 minutes. Condi-

tions otherwise were similar to those of Test No, 5, 

Part I. 

In Test 	G-C, a portion of the tailings was 

concentrated on the Haultain suporpanner and the concen-

trate made into polished sections and exnmined under 

the microscope. 

(Continued on next page) 
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(Test No. 6 9  contld) 

Results:  

Sf:Al_ 
esh 

Screen Anarrsis. 
:eight e : 	Assays., 	.0 : Distribution,-  
: per I Au,  : 5, 	:_mirl_p_pnt 

29211L.0.1211LIA021..u57er  cent:  Au 
••••■••MIRMIYIMM-1.■•■■•••••■•■••••••111nr 	  

+ 48 : 0.1 
- 43  +  65 : 0.6 
- 65 +100 : 5.1 

0 0 12 	0.68 	11.5 	303 

	

-100 +150 : 11.9 	0.065 	0.50 	12.9 	4.9 

	

-150 +200 : 12.9 	0.055 	1.22 	11.8 12,9 
-200 	G9.4 	0.055 	1,38 	63.8 78.9 

Totals 	:100.0 	0.06 	1.21 	100‘0 100.0 

Infrasizing. 

The minus 200 .mesh product infrasized as follows: 
(6-3) 

Di s tr =Fen , 
per 	: Au, : 	S, 	per cent_ 

centaaM»122a122MLIMILLIOLMInie 
0 

in 
microns : 

+56 	: 	4.59 

	

-56 +40 	: 	1202. 

	

-40 +28 	: 	9.14 

	

-23 +20 	: 	8.08 

	

-20  +14 	: 	8. 51 

	

-14 +10 	: 	9,56 

	

-10 	: 	47.60 
:-------- 
: 100.00 

0.23 
0.07 
0.075 
0.06 
0.055 
0.035 
0.025 

0.051 

7.45 
2034  
2.53 
2.05 
1.58 
1.14 
0.58 

1.55 

	

20.9 	22.1 

	

16.5 	18.1 

	

13.4 	14.9 

	

10,0 	11.3 

	

9.3 	8.7 

	

6.5 	7,0 

	

23.4 	17.8 

100.0 	100 00 Totals 

6- 0 ) Su er 
:Y;eightp:  Assay, : Distribution 

Product 	:  per 	Au of =fold e.) 	1 

per cent  

Feed 	:100.00 	0.06 
Pannier conc.  : 1.24 	2.29 
Panner sands  :  59.26 	0.04 
Panner slimes:  39.50 	0.02 

P•e••■•■•••••••••11, 	 ....•••■•••• 

The microscopic examination of the polished 

sections secured from the tip and the bulk of the 

100.0 
47.3 
39.4 
13.3 
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(Test No. 6, cont 7 d) 

superpanner concentrate resulted as follows: 

Superpanner  Tio - 

r:inerals: 	Pyrite, arsenopyrite, tetrahodrite, 
stibnite, and chalcopyrite. 

Gold: 	Two  grains  of free (:;old e  30 and 20 
microns in size. 

Superpanner Bulk - 

Minerals: Pyrite, arsenopyrite„ pyrrhotite, 
tetrahedrito, stibnIte, ciialco  
pyrite, anu sphaler:Ue. 

Gold: 	One Firain of cold, GC microns in size. 

Summar and Conclusions: 

The flow-shoot of the present Con mill, 

consistini:, of a cyanide grind, concentration by eans 

of jigs and blankets, followed by amargamation of the 

resulting concentrates and agitation of the wialam 

residue and blanket tailing, was used  as a basis for 

the test work. 

By this method a recovery of 93 per cent of 

the Gold was obtained, with an overall tailing loss of 

0.04 ounce jold  per ton e  at a grind of 68 per cent ninus 

200 mesh. Flotetion of the cyanide residue followed by 

regrinding of the concentrate to 99 per cent minus 325 
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mesh and agitation in cyanide solution did not cive 

any additional recovery of the Gold that wonld be con-

sidered economical. 

When tho fineness of the initial grind was 

raised to 78 per cent minus 200 mesh and a Wilfley 

table was used in  the GrindinL.;  circuit,  the  overall 

recovery  of the cold was 94.7  per  cent, with an overall 

tallinL loss of 0.03 ounce gold  per ton. 

Flotation  of tho cyanide residue, followed 

by rcastin, of the flotation concentrate and reGrindinG 

and agitation in cyanide solution, gave an overall 

tailing loss  of 0.017 ounce Gold per ton. 

By straight oyanidation  of the ore a cyanide 

residue  of 0.045 ounce Lold per ton was  obtained at a 

crind of 74 per  cent mjnus 200  mesh and a residue  of 

0.035 ounce  per ton at a Grind of 95  per cent minus 200 

mesh. In both cases  the  lime titration was kept at 

0.15 pound per ton of solution. 

The infrasizer test on the  cyanide residue 

showed thut a portion of the -old was so locked up in 

the sulphides that only in the minus 14 micron size 

was there any noticeable difference  in the amount of 

sold freed and susceptible to cyanidation. 

In  the superpanner tests on the cyanide 

residue, some free Gold in very amall particles was 

observed throui:,h  the microscope in the polished sections 

made  from  the tip of the concentrate. This  Gold evident17 

was not amalGamated or was not soluble in cyanide solu-

tionQ 

(Continued on next page) 
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In the tests on the mill tailing shipment s 

 flotation concentration was not successful»  probably 

awinG to the someuhat oxidized condition of the samplo 

and the coarseness of the grind. It was shown in the 

work on the mill feed that a t;rind of over SO per cent 

minus 200 mesh was necessary to produce a flotation 

tailing of 0.01 ounce Gold per ton. 

Further agitation of the mial  tailing In 

cyanide solution did not succeed in reducing the amount 

of gold in the residue, When the tailing was reground 

prior to agitation the cyanide residuewas lowered to 

0.035 ounce gold per ton at a grind of 92 per cent 

minus 200 mesh. 

Barrel amalgamation of the taill% gave a 

recovery of some 12.5 per cent and lowered the amount 

of Gold in the tailing to 0,0525 ounce per ton. 

By pain,  the tailing over a alfley table » 

 regrinding the table concentrate in cyanide solution » 

 addinG the reground concentrate to the table tallingb  

and agitating in cyanide »  the cyanide residue was 

reduced to 0,035 ounce Gold per ton. This result 

checked fairly closely with the result obtained in 

Test No 3 on the mill feed, 

The infrasizer and superpanner tests on the 

tailing gavo approximately the same results as on the 

mill feed sanple and Indicated that a portion of the 

Gold was so locked UD in the sulphides  as  not to be 

susceptible to cyanidation and that another portion was 
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free but was not extracted by either amalgamation or 

cyanidatlon. 

The toit work on the mill feed indicates 

that the finer the grinding of the sulphides the greater 

will be the extraction of the gold. This higher 

extraction probably could be obtained by the addition 

of a Wilfley table in the grinding circuit; and it 

was confirmed by the work on the tailing'Shlomont. 

Finer initial grinding also should improve the extrac-

tion to a noticeable extent. 

The test work shows that amalgamation could 

be dispensed with if the fineness of grinding and the 

agitation noriod were increased. 

A scavenging operation of the cyanide 

residue by means of flotation followed by regrinding 

and agitation of the notation concentrate would not 

increase the extraction to an economic extent. 

When the flotation concentrate is roasted 

and the calcine reground and agitated o  an overall 

tailing loss of 0.017 ounce Gold per ton was obtained. 

This method should be taken into consideration if the 

amount of refractory gold In the sulphides warrants 

the additional expenditure Involved. 
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