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from the Giant Yellowknife (Iold ie 2roperty 

at YUlowknife„  Northwest Territories. 

Material Tested: 

The two . shipments of cro frrm the Giant Yellowknife 

Geld Vines Property on which inect  of the test work has been 

carried out were  the  Outcrop :c.  1 ore,  a  shipment of 110 

pounds, received in July of 1944, and  the No. 3 Ahipment. of 

190 pounds of crushed C4ri11 cores, received on October 11, 1944. 

Gtandard samplin are chemical analysis of these 

shipments gave the follcwing results: 

No. 1 Outcrop No. 3 Shipment 
Ore 	are  

Gold, oz./ton 
Silver, " 
Copper, per cent 
lead, 

Iron, 
Arsenic, 	" 
Antimony, " 
Sulphur, 	4  
i02, 	If 

CaO, 

Al2 

- 0.92 	 0.255 
- 	1.21 	 2.910 
- Trace. 	0.04 
- 	0.05 	 Trace. 
- Nil. 	 0,05 
- 	6.4 	 6.24 
- 3.31 	 1.00 
- Trace. 	ii.d. 
. 3.07 	 2.73 
- 41.30 
. 0.72 	 11.36 
. 1.5C 
- 	 15.34  . tf 

C..10••• 

N.d. - Not determined. 
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&enema Observations: 

In the test work es earried out  in the leboratoriee 

here,  the  No. 3*Shipment  ore lees been found to  be,  on  the whoe-

the more  amenable both.to  cyanidation of the various preducte 

and to flotatieno 

The teo ore samples vary uo widely with respect  tc 

the nature  of the samples  and  to their gold  and silver  content: e  

that it is difficult to form  a  proper comparieon of recuits  of 

the test  work. ehile the tallines lone is lower in the case 

of the No. 3 Illipment ore, _Creel  the  test  verk the percentage 

of extraction  naturally favours the higher-grade ore. 

Alec),  in roaating cur experienee  tas oeen that the 

Outcrop Ho.  J.  ore gives up its arsenic  und aulphur more readily 

than the No. 3 Shipment ore, accounting  for better reaults in 

cyaniding  the calcine . , 

In roasting the concentrate, furnace draught and 

strict temperature control would appear to be important. 

In  the flotation of  the No.  3  Shipment  ore,  consider-

able gangue slime appears to follow  the  concentrate which lz 

readily eliminated  in a cleaning operation.  The amount of 

this eaterial ie 45 to .50 per cent of the  rougher concentrate 

or 8 to 10  per  cent of tte ore, and the  difference in eo:ed 

value between the cleaner zoncentrate  and the cleaner euiling 

(gangue slime) is so nalnced that from an  economic and operating 

standpoint it would appear profitable to consider this feature. 

Fine  grinding appeare neceseary, espenially en  the 

case of  the Outcrop Noo 1 ore. 

Infrasizer and nereen analyees  on  eome  of  the  produ:te 

show that the gold is very finely diviJed and  le  distributed  e:‘ 

a large extent eVen to the vere fine  micron sizeeo 

leurther  treatment of  flota  Lion  tailines-withcet 

further grindine wouM eeem to  of for  a  small  mar in cf profine 



(rYeneral obgervatioras a !ont +d)

cl©pendirag on i,rr.nage, Gyani:atn of the tail.i.na of^' s

greater posûib9.li.tiej than a tabling operation and would also

serve as a rafotq operation in the. c.aoc '©î 'ligh flotation

tailings o

The tr eatm3xit of the ore appear. e to involve cansi.der-

able complications, ^rrith concentrate treatnent offering the

most difficulty. Hcw4ver, flotation, followed by a cor.centrate

roasting treatment and with or without ay-anidation of other

prQductst appears to be the best plan of operation, as 3traight

cyanidation of th3 ore., straiE;ht cyanidation of the concentra.Ve,

or ayaniding the roastecJ ore de not offer any

On the Outcrop No. ? ore, by ordinary nio thon >3 of

treatrizent, invoîving roFsting and cyanidation of concentrate

and eyaiiiding the flotation tEeilings9 from the tests as

carried out here an cvora7.1 r?covcry of 87 to W per cent of

the gold in thc ore can be ezpoeted,

On the :>hipmar.t No. 3 ore* by the same methods of

treatment as carried ont nere, and by vrwyi.ng the sequence of

treatment operatiozia, overall recoveri.es cf £s7o6 tQ 88iG per

cent of the gold in tho ore can be expected a

Rov,ever, certain- pre7.im.3.nary tr3atment has been

tried with consicierablo success, invo1v1.n,,,, the treatn^^3:^t of

the raw concentrate and also the clee.ner tailings with snd.ii.ru

hydroxide and al=ini= i nj^vt s, his t reatnent has shcwn"

increasey in overall reco•,rerf of frozn 5 to 6 per cent of the

gold in the ore when used on a lower grude roulier con^sntra^.;^ o

'de are of the opir?ion that ;'ur•ther work a3.cng this line migh^^

be advi.3able,

Test detaila are in the followir.6 pages,,
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FLOTATION TT5  

: 	 "noncen-:01.caner:Concentrate: Ratio: 	Recovery, 	: 
• : Grind, : head, : trate, :talling,: Ines, : trate,:tailinge: As, : S, : 	of 
:Test:per cent : Au 	:per cent:per cent:oz./ton:oz./ton:oz./ton: per : per :concen-:Concen-:Cleaner: 

Ore 	:  No.: meah 	:c./ton: wc1-it wel t 	Au 	: Au 	: Au 	: cent: cent:tration: trate  :tailing:Remarks 

!--‘ 

o 

o 

ct 

• O  • 	 •.••■■■■ • • 	 • 	 • 	• • • 	 • 	 • 

	

Outcrop  el :  1 :88.2 -200: 0.924  :  13.4 	: 3.95 : 0.06 : 6.30 : 
• 2 :88.0  -200: 0.045  : 12.1 	4.70 :  0.08  : 6.94 : 

	

; 3 :84.0 -200:  0.962  :  16.3 	: 2.80  : 0.06 :  5.65 : 

	

: 4 :96.6 -200: 0.970 :  21.1 	: 	: 0.05 :  4.40 : 

	

:  5 :83,8 -200: 0.938 : 18.6 	: 	- 	0.065: 4.76  : 

	

: 6 :96.2 -325: 0.930 : 15.1 	: 5.05 : 0.04 :  5 .64 : 

	

: 7 :99.k. -325: 0.870 : 14.1 	: 5.50 : 0.035: 5.80  : 

	

: 19 :98.8 -325: 0.876  :  14.1 	: 7.30 :  0.05 : 5.72  : 

	

:  26 :98.0  -325:  0.898  :  14.0. 	:  6.31 : 0.09 :  5.66 : 
28 :98.2 .325:  0.871 : 27.36 : 

	

: 31 :98.8 .325: 0 0 906  : 24.9 	: 

- : 	 93.29 : 
4.59:12.89:4.7C:1.: 93.95 

- : 	 95.28 : 
4.65:13918:4.90:1.: 94.95 : 

- •  4.27:12.56:4.67:1.: 93.86  • 
0.09 :10.38:28.87:11.1:1.:  90.0  : 

• •  5.18:15014:5.62:1.:  94.3 
0 .085:  3 .o2:27,52:10.64:1„: 90,9 : 

.  • :5.1:1_ :  93.6  : 
0.05 :  8.86:26.0 :9.7:1,  : 91.5  : 
0.04 :  8.74:24.84:9.7:1. :  91,54 : 
0.095:10,46:32.51:12.5a  : 89.72  : 

• • • 	 • 	 • • • • • 	•  

3,, ü :pH, 8.5 
4,2 " : ,  8.6 

	

0.9 	°,  9  :0 
", 
",  8,8 

2.04 : ",  9.1 
2.52  :  " 0  8.0 
3,42 • ", 8.4 
3 040 : ", 6.5 

: ",  7.7 
Ç ,  7.8 

•
• 

H  p A 
• ; 

9 • • 
• p 

nF • 
• "  8 

	

, 	.4 
• ",  8.8 

	

3.0 	",  8.8 
• . " 	C.k  7 ▪ # 	 . 

2 06 : ",  8.5 
",  8.5 

1.82 •  ", 8.8 
1.50 :  ". 8.5 
3,98  :3,000 g. 

:  ample  - 

f! 

II 

ft 

tt 

; 

tt 

0.90 :24.4 :22.46:7.46:1.: 90 0 9  : 
0,84 :25.4 :24.4 :8.26:1.:  88.9 : 
0.28  :10.49:19.70:6.13:1.:  94.1 : 
- :14.58:14.25:4.72:1.:  06.0 : 
- :15.8 :15 088:5.4:1. : 94.3 : 
0.32 :19.34:18.79:6.63:1.: 94.6  : 
0.40 :22.02:20.43:7,06:1.:  14.2 : 
0.42 :21.5 :20.39:7.1:1.  : 02. 1  
0.46 :20.61:19.44:7 01:1.  : 88,8.  : 

	

0.04  :  3.08 	:11.96:11.17:3.65:1.: 96.7 : 

	

:  0.04 : 3.56 	:13.17:12.19:4.01:1.: 06.7 : 
. 	. 	 . 	. 	. . 	. 	 . 	 . 

3hipcent  #3: 1 :96.0 -325: 0.238 : 19.86 : 
H  •  2 :97.8  -325:  0.259 :  21.02 : 

:  3  :85.8-325:  0.238 :  20.21  : 
h 

3 

5 :97.0 -325: 0.236 :  20,38 : 
:  6 :77.0  -325: 0.251 : 21.42 
: 14 :80.6 -325:  0.232 : 9.00  
:  16 :78.0  -325:  0.253  : 17.8 
:  17 :81.5 -325: 0.254 :  9.4 
:  19 :82.5  -325: 0.248 : 19.5 
: 20 :87.6  -325: 0.2416: 10.33 
: 23 :87.5  -325: 0.234 	1003 
:  24 :86.0 .325: 0.2568: 8.0 

: 	: 0.02 : 1 010 : 
: 7.81 : 0.02 : 2.32 : 

: 030175: 1.34 : 
• 7.7 	:  0.02 :  

: 0.02 : 1.19  : 
• 8.80 • 0.02 : 2.14 : 
: 8.8 	: 0.02 : 2.08 : 
: 10.8 	: 0.02  : 2.88 : 

••• 

. 	 . 

:  0.C2 : 1.12  : 
:  0.02  : 1.16 : 
: 0.02 : 1.10 
: 0.015: 1.10 : 



!Jrindins 
.1;11 

ge 5  - 

(Flotation Tests, conttd) 

A  study  of  the results of the flotation tests reveals 

the  following: 

(1)inner grinding needed for  Outorop No. 1 ore than 

for Shipment No. 3 ore, 

(2)Higher tailings loss from Outorop No. 1 ore than 

from Shipment No, 3 ore, 

(3) Less gangue slime following concentrate in case 

of Outcrop No. 1 ore. 

(4)Higher peroentage of extraction from flotation 

in case of Outcrop No. 1 ore. 

In practically all of the flotation testa the reagents 

and amounts of reagents used were: 

Soda ash 	 -  2.0 
• Potassium amyl xanthate  -  0.2 
ReaGent No. 208 	. 0,2 

Flotation: 

Potassium amyl xanthate - 0.2 
Copper sulphate 	- 1.0 
line oil 	 - 0.1 

Two pounds cf oodium silicate per ton of ore was used 

either in the rougher cell or ir the cleaner cell, according 

to the flotation procedure. 



• 0,44 	• 

•

• 	

0,35 	• 

0,35 	• 

0.525 : 

0.44 

0.35 

0,35 

0,35 

0.35 

•  

• 
•  

•• 

• 
• 
• 
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CYANIDATION TESTS OF FLOTATION TAILINGS WITHOUT  GRINDING,  
-Tern:hour eyelet-Zion periodaY. 

------ifering:F1otaffitiMFareirTEFFee=rfe -e6W---1 
: from : tailings :residue s : tien, :value re- : 
: Test : 	Au 	: Au 	: per 	:covered att 

Ore 	:  oz. ton  :oz.  ton  : ceamm:Mur temarks  
• • • • • • • • • 

	

Outcrop tfil : 28 	:  0004 	: 0,025 :  37,5 : e 0,525 : 
: 	. 	. 	 . 

n 	:  28 	:  0.04 	: 0.025  : 37,5 : 	0,525 :Pb0  added. 

fl 	:  28 	: 0,04 	: 0,020  : 50,0  : 	0,70 	:No  Pb0 
. 	 . 	. 

	

. 	 . added, 
• • 	• 	: 	 • . • 	 . 	 . 0 	. . 31 	:  0.04 	: 0„020 :  50.0  : 	O‘70 	: 
. 	. 	. 	 . 	 . . 	. 	 : 	. 	 . 

Shipment e3: 	1 	: 0002 	:  0.0075  :  62,5 : 	0,44 	: 
. 

	

. 	 . 
n 	: 	2 	:  0,02 	:  0,005  : 75.0 : 	0,525 : 

: 	. 	. . 	. 

	

. 	. 

	

. 	 . . 
n : 	3 	 :  0.02 	: 0.0075 : 62 0 5 : 	0.44 	: 

	

. 	. . : 
n 	:  10 	:  0.02 	: 0.0075 :  62.5  : 	0944 	 : 

•. 	. 	. • : . 	 . 	 . 
0.02 	:  000075  : 62,5 

. 	: 
n : 16 	: 0,0175  : 000075 : 57.2 

: 	: 	• 	. , 	 . 

n :  17 	:  0.02 	• 0,01 	•  50.0 
•• 	: 

. 	 n 	:  19 	 : 

: 20 

: 21 

• 23 

:  24 

25 

•••••■■•■■•••■■■•••••■■■■■•■•■■•••••■■•■•■•■■■•••••■•••••••••••■••■•■•■■•■•■•■••••■••• 

A study  of  these results reveals: 

(1) A fair margin of profit may be realized  from 

the Outcrop  Noe 1 flotation ta111n68 on a moderately  large 

• tonnage. 

-(2) On the Shipment No.  3 flotation tailings  the 

Margin of profit is almost eliminated  Unless the  cyanide 

residue is 0.0075, or  lower0  ounce gold per ton,  Cyanida-

tion and filtering costs figured at 30 cents per ton more 

or les on  1,000  tons per day0 

tt 

i  0,02 

• 0,02 

• 0,02 

0002 

0,02 

1  0.02 

0,005 :  75,0 

1 0,0075 62,5 

0,01 	50,0 

• 0,01 	50,0 

0001 	:  50.0 

0.01 	50.0 



1 

5 

0,05 

0,07 

0.055 

0,06 

0,08 

0,065 

Gr 
:Test: per 

inc, :  Head, : 
cent:  Au 
	gee4Le 

Extrac-: 
tione  

ell-Lat%en 	jamektegi  

Tallin
Au. 	; 

eridleUR-U.S 
Outcrop #1 	8 :98,0 

4: 8 :98,0 

-325:  0093 : 0,57  : 

-325: 0093  :  0.575 : 

38,7 : 24 hours. 

38,2 : 48 hours. 

:30 :9702 
: 
• • • 

-325: 0.93 : 0.255 ; 74,2 : 30 hours °  
: Ore roasted  by 
: Beattie  method. 

It 

shipment #3 :12A :81.2 
• • 
:12B :9404 

-325: 0.255: 0.085 : 

.325 :  0.255: 00080 : 

66.7 : 26 hours, 

68.6 i 28 heurs, 
• • • • 

• • • 

:18B :8702 -325: 00255: 00080  :  68.6 : 29 hours° No 

• • • • 

: preliminary 
: treatment° 

-  Page 7  , 

TABLING RESULTS ON  FLOTATION TAILINGS, 
ôUTP  NO 	ORE.  

The f/otation tailing in Tests Nos, l e  2 and F, were 

aumpled and a portion run over the superpanner or over a  Wilfl'ey 

table ,  The results did not offer any possibilities for this 

operation. 

Flotation 	Flotation 	Concentration 
tailings 	tailings, 	tailings e  

from Test220 	uoLton 	Au tu t/ton 

•••• 

CZANIDATION  T2STS ON au. 

■••••.••••••••••••••*•.•••••■•••••••••••••••••■•••••••••••••••••••••••• 

• • • • • • • • 	 • 	 • 

• • • 

O 	• • • 	 • • 
• • 	 4 	 • 

• • 	 • 	 t 	 • 	 •  
• • 	 e 	 • 	 • 	 • 

:15  :8700 
•• • . 
:18A :87.2 

-325: 00255:  0,065  : 66.7 ; 24 hours. 

-325r  0,255:  O,060. 7665 : 29 hours° 
• • 	 • • • • • 	 • • • 

• • • 	 • 
• • • • 	 • 

• • 	 • 	• • • 	 • 	 • 

: NaOH and  Al used 
: in  preliminary 
: agitation. 

• • • • 	 • • • • • • • 

On neither type of ore do these tests show any  great 

possibilities. 
•••• 
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:then gricaided: 
:for 30 hrs. : 

• • 
• • 

• • 
• • 

• • 
• • 
• • 
• • 
• • 
• 
• 

• 

• 
• 

• • 
• 

• 
• • 

: cor- : 
: rec- : 
: ted : 
: to :: 
:.069 
• • 

• 
• • 

• 

• 

• 
• 

• 

0.57 	: 73,4 :Beattie:0.70:0.27 : : 89.8 

tt 

• • 
• 

20 : 2.14 : Saine as #19  : 

: 23  : 2.00  :Ground and : 
:  cyanided 	: 
:  for 31 hrs.: 

: 23 2.08  :Ground and : 
:agitated well: 
:NaOH +  CaO : 
:for  16  hrs. : 
:Cyanided for: 
:31  hre. 

:Loss  in  wt on roesting 
: 19.0%. Calcine ground 
:  and cyanided at 4  to  1 
diltn for  43 hra. 

• 

• • 

:Loss in  wt. pn rcastin 
:  23,2%, Calcine ground 
: and  cyanided at 5 to 1 
dilin  for  48  lire.  

• 

• • 
• 75.7 	: 

. 	. 	 . . 	 . . 	 . 
:  20  :  2.14 :Same as #19 : 	0.52 

without Al : 
• • • • • • • 1.■ 	 • 	• 

,0 	 0 	• • • 	• 	 • • • • - 	• 	 •  
• • • 	 • 	. 	• 	 • • •  • • 	• 	 • 	• 	
• 

0.655 	: 68.5 :Beattlee020:0.27  :1.41:1.61: 90.1 
• 4 	 • 	 • 	 • 	 • 8 

• • b 	 8 	• 	 • 	 • 
• . 

• • • 	 • 	 • 	 • 
• • • • 	• 	 • 	 • 

• 
•  • 	• 	•  • • 	 • 	• 

• • 	 • 	 • • • • • 

70.0 0,625 

• 

it 2088 OM«. 

• 

4 
• • 
• 
0 

• • 
• 
• 
• 

• 
• 

• 

: 24 : 2.88  : 
• • 

o

• 

• 
• • 

:Less in  wt.  on  roasting  m 
: 29.1%.  Calcine ground  and 
:  agitated with NaCH  + Cao- 
: Filtered  and  cyanided  atC 
: 5 to 1 dilln for  48  bra  c 

:Beattie:t5,74:00875 :1.14:0.17: 76.6 
• • • 	 • 	• • 

• * • • • 
• • 	• • t• 

• • • • 	 • 	• 

L; 	Ls, 	 . 	• .i. 	;  • 	 à  •  t. I 	S.. U. 	 I. 1 	 • 	tal 

:Assay pfter:Extr•Ac-: M:-!thod: Assay, 	inUay of :Totai-UTT---------  
: erom : Au, : Prelim- 	:ureatment $ 	'done 	or : 	Au 	: rosidue„:tradtion 
: Test:oz./ : 	inary 	: 	Au 	: per 	Roast-:  0z0/ton 	 conc.,: 110. 	bon : treatment : oz./ton 	: cent : ing :  Cal.; Res. : An 	S :per cent : 

•••■••••••■/.1. 

Remarks ..-••••••••• 
• • 

n-alpment jy3 : 17 : 2.46 :Ground to 	: 
: 98.2% -325 : 

.88,..••■••*. 

• • • • • 	• 
• : 90.9 	:Loss in wt ,  on roasting  . 	• 	. 	. 	. 	: 25%.  Cyanided  et  5  to 1 

: 	dilfn 	for  48 hra 
Cr.-2/G7U737.573 	 94.2 :Loss in  VIIT— "Oat—Wtr-' 

. 	 . 	
: 12.9%.  Cyanided at 4 to 
: 1 dilln for 32 hrs. after 
: grinding. 

■•••••••IMi■E.21-.14 

2.46 	• - 	:Beattie:2.98:0.30 : 

• 
• • 	• 

co 
(Continued on next page) 



: seay 	Or : 	 rac-:  ' 	ell  •  •  Essay; 
:from : Au 
:Test  : oz.,/ 

Ore No, : ton 

EUITION  AFTER ROAMING  (CONTINUE

: Assay 

FLOTATION CONCENTRATE  TREATMENTS INVOLVING CYANIDATION  AFT 

: Prelim-
: inary 
: treatment 

;treatment, ; tion, 	cer -  ; 	Au 
: Au 	: per 	: Rbaet-: 	oz./ton 
: 0Z0/ton : cent : ing :Cal.: Res. 

residue,:traction : 
:_per cent:on  conc. » : 
: As : s ;per cent : Remarks 

71••••••••••••■  •••••••••• 

ted 
: to 

0.261 	: • • • 
• • • • 

•P• 0.40 
0 

• 

• 

• 
•  

• 
0 
• 

• 

- 	:Beattie:0 046:0.115 :1.50:2.25: 75.1 
• 

• • 	• 	• 	• 	• • a 

• 
• 

• 

• 25 • 0,03 

• • • • • 	 •  • :0.0557: 
• • a 	 • • • • 

Shipment #3 
(Flotation 
concentrate 
from cyanide 
resieue of 
ore. 

Shipment 0 

If 

I .  

If 

o 

: 15  : 0.40 : 
: 	. . 	. 
• : 	. 
. 	. 	. . 	. 	. 
: 	. , 	. 
. 	. 	. 

:  25 : 0.93 : 	 :B 

	

: 	0.93 	: - 	eattie:1.15:0.10 :1 5190.51: 9104 • • . 	. 
• 25 :  0.93 •Cranided for  : 	0.30 	: 67.7 :Deattie:0536:0.12 :1.51:0.41: 88.5 

30 hrs. 

:Treated with  : 	0.28 	:  69.9  :Beattie;0 034:0.13 :1.79:0.50: 87.e 
;Na( ., • Oa° for: 	 . . . 	 . : 	. 	. 	. 

:9 hrs..then : 	 : 	:  _ 	: 	. 	. 	• . 	• . 	• 
• • • • 
• • 	 • 	• 	 • 	 • 	 • 

. 	. • :30  hrs. 	. • _ 	• .  • 	- 	• 	* 	 • . . • • 	 * 	* 	• 	• . 	 . 	 . . 	 . 	 . 	 . 	 . . 	• 	• 	 . 	 . 	. 	. • • 	.  

• • 

• 
• 

:Loss in wt c  on roast.. 
ing 1304%.  Calcine 

: ground and agitated 
: at 4 to 1 dilln  for 
: 48 hrs. 

oss 1  gt. Is 1V 
: 	

.70 
arbour) 	a  cyanidbi 
ror e  .  a. 

:Loss in  wt. 10,5% 0  
: Ground and  cyanided 
: for 31 hrs. 
• 
:Loss in nt.  11.5%. 
L.Ground  and cyanided 
: for  31 hrs. 
• 
• 
:Loss in  wt. 14,6%1on 
: meeting.  GroUnd 
: and cyanided  for 
: 31 hrs. 
• • 
• • • 
• • 
• 0 

• • 

• 

•  
• 
• 

• • 
• • 
• • 
1P 

• • 	• 	• 	 •  . 	 • • • 	 • 	 • 	•• 	 • 	• 	• 
4 	 • 	 • 
• • •

... 	 • 	• • • • : 	: 	
• 

• • 

	

• • 	 . 	
• • • 	 • 	 • 	 • 	 • • . 	 • 	 • 	 • 	 • 	 I 	 • 	 • 

:cyanided  for : 

25 :  0.93 :Treated with  : 
:Nate  +  Al + 
:CaO  for 9 hrs.: 
:then cyanided: 
:for 30 hrs. : 

0.16 	: 72.0 :Beattie:0.18:0 004 :1,25:0.28: 94.01 
weight 	. 	: 	. 	: cor- : 	. 	: 
correeticn: 	: 	; 	: rec- : 	: 	* . 

• • 	• • • • 
• • • • • • 

• • • • 
• • • 

(Continued on next page) 



• 

• : for 24 hrs. 
::Ag ta e. wi NaOH  CaO  

• • • 

- page 11 - 

(Plotation Concentrate Treatments Involving Cyanidation 
After Roaeting„ contvd) 

A study of these concentrate treatment tests  reveals: 

1 0  Grinding of the concentrate after roasting 
te  neceesaley, especially when the Forward method of 
roasting is t3ed 0  

2. On Outcrop  No 1 ore, with a cleaner higher 
grade conentrate„ there is little difference in results 
after the Beattie or - Forward methods of roasting* 

3, On a rougher ooncentrate of Outcrop No. 1 
eattie method of roasting appears to give better 

This also applies to the Shipment No. 3 ore. 

4 	etter peroentages of extraotion oan be 
de Outcrop No 1 ore than on Shipment No. 3 ore. 

5. It would appear that a preliminary treatment 
of comentfhte before roasting and cyaniding will give 
better results. 

MM. 

ore, the 
results, 

obtained 

CYANIDE TESTS ON OLEAN2R TAILINGS. SHIPMENT N . 3 ORE. 

:Aesay o : Assay uxtrac-: 
: Au 	:residued tion, 

: Au 	: per 	: Per cent: 
Iteutuer°-1--t.el---;-?-&-21-t- °1---------ncent----[-Ki—e---r  • A • 

14 	:0009 : 0,035 : 6100 :0.46:0,66 

17 	:0,085 I-muu 
ror   

--=-75.-37•757510-i0 	rd ta G 	 • 0 IL) 	 o 	• 	o 	 038-:  ,à  577fiited 
• 1 • 

• • 	 • 	 • • • 1 

Cleaner 
tailings 

from 
est No. Remarks 

:Cyanided at 2 to 1 dilvn 
: 	: 	for 24 hrs. 

3:Cyanided at 2 to 1 dilvn 
:  for 24 hrs. 	 ' 

Ca0 for 10 hrs., then 
: cyanided at 2 to 1 dilvn 

for 10 hrs., then  cyanided 
. 	:  at  2 to 	1 dilin for 24  hrs. 

--ea----te;1:71537-1-3MV-175763:60t-2:CyanTaed at g-W=17i= 
: for 24 hrs. 
- 

24 	:0.095 : 	: 	• 	• . :Agitation with Al  1- NaOH + 
. 	. 	 . . 	. . 	: Ca0. Bottle  brOnn. 

: 	• 	.. 	• 	. . 	. 
24 	:0,095 : 0.030 : 68.4 :0 065:0 083:Agitated with MO +  NaCH for 
.1 	: 	 • : • . 	: 9 hrs., than cyanîded  at . 	• 

• g 	• 	•: 	. 	• . 	: 2 to 1 dilvn for 24  hrs. 
• •• • • 	• 	• =====fflM 

From these results it would appear that the  preliminary 

treatment of the cleaner tailings, either with sodium  hydroxide 

alone or with sodium hydroxide and aluminium might offer  30M8 

possibilities, It ie not known whether the hydrogen  gas in the 

• • 	• 

• • 	 • 	 I 	 • 



0,35 0.11 	 0.11 

.2.2r_gent_ 	22Eclat 
4   

oz ,/ton  

Residue Roasted 

0.84  

Concentrate 
A it 

As #  
per cent 
0.41  

Test  No ,  31  0utcr,22.12.1_1) 

S o  
per cent  

0.02 

• o  =C= 

anide 

•1•••11....1••■ 

Size per  cent  
Au 

:  1203: 4.7 ; 14,0 

• 
: 17,2:  9,3  : 10.5 
:  2105: 18.3  :  17.2 
:  49 00: 67.7  :  58,3 

•- Page 12 

(Cyanide Teste on Cleaner  Tailings,  Shipment No. 3  Ore  e  wnt/ù.) 

3a011  +  Al treatment le necessary for better results over the 

action of the Na011 on the arsenic in the concentrate. 

INFRASIZR  USTS. ======= 
Te -" 	XU  (X--L- r°  

	imineE7T---  ASSAYF5r— 	:  MŒSTRIBUTIOr$  
Size 	:  per 	:  Au,  : 	As#  : 	S# 	: 	per 	°ant 

:  cee...4e.21124224.ent-ler  cent: Au - As ' 3 
. 	. 	• 	• 	. 	 . 

-56+40 microns  :  2067  : 0.20 :  0.20 	: 0,15 	:  15.6: 4.5  : 3,0 
-40+28 	" 	:  8085  : 0,04  :  0 0 11 	: 0,05 	: 10,3: 8,2  : 504 
-25+20 	0 	:  15,21  : 0.325  : 0,07 	: 0,05 	: 11 c2: 9.0  : 5.8 
.-20+14 	" 	:  16.52  :  0,015 : 0,02 	:  0.06 	:  7,3: 2.8  •  7,5 
-14+10 	" 	: 14,96  :  0,015  : 0.035 :  0005 	:  605:  403  : 5.5 
-10 	n 	:  41.76 :  0004 :  0,02 	:  0 023 	:  49.1:  71,2  : 72,8 	 •••••••■•••••••••• •■••••■••■••••■•■•••■  	 emh••••••■•••••••• 	  •■•■■■•••••••••• 

• • 	
ffla• 

• • 	 • 
Total 	:100000  :  00034  :  0,117  :  0.132 :100,0:100.0  :1000 

•••••• •■ 

;per' 	: 	Au,: 	As,  : 	Sp 	: 
: cent  :oz. ton:  or  centvDer  cent 
• . 	. 	. 

	

. 	. 	. 	. 
+56  microns  )  : 	. 

	

. 	. 

	

. 	: 
+40 	n 	) :  6.845: 	1.53: 0 023 :  0.11 
+28 	" 	)  : 	. • : 
+20 	" 	) • 	. • • 

	

. 	. , 
+14 	" 	:  11048  : 	1.28: 0 028  :  0,05 
+10 	" 	:  18.61 : 	0,98: 0034 : 0.05 
.-10 	n 	: 630065: 	0,66: 0,37 :  0.05 

DISTRIen-577---  
INIMINM•10 

Total 
•••••••••••■•••••• 	..•■■•■••■••••••••■■•  •••••••••••••••••••••■••■•••  	  • •  .a-____.__s••■■■■••■•• 
• • 	 • 	 • 	• 
:100000  : 	0,85:  0.34 : 0.054  :10000:1000  5  100,0 

• • 	• • • 	• 

These infrasizer tests  Ind 

nature of the gold and also  that the 

associated with the  arsenopyrite  and  

loate the finely ddvIdod 

gold is proportionately 

eulphur. 
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SPECIAL AND  tiISULLANZO1J3 TESTS. 
.1■•••••••••■■■••■■•••■•• 	al••••■••■•• •••■■•••••••••••••••••••••••M• 

:  --must 	-ilffitrace.: 	 - 

	 -____ 
Type 	: From :  Read s :Residuce tien,  : 
of 	: Test : Au 	: Au 	: per 	: 

' 	product 	 :  No. :oz.Lton:oz.  ton: cent  : 	Remarks ........-. 
• • • 	• 

...11.1•••••■•••••••••••• 

Concentrate:Compo-:  5.40  :  3.15 : 
from 	 :  site  : 	• • 

Outcrop #1  :4  to 7: 
• • • • • • 

•  

41 07  :Groulid to 98% -326 mash  and 
: agitated with lime for.6 
: hrs., filtered ;  washed, 
: and cyanided  ai;  3  to  1 
dilfn for 24 hrs, 

Ore 

......... 
Outcrop W1 : 30 :  O93:  0.255: 74,2 :Ore roasted by  3oattle 

Ore 	: 	. . .  : 	 : method and  groild  to . 
. 	 : 97,2% -325.  Cyanided  at . 	: . 	 . 

.  . 	: 	. . 	 : 2i to 1 diltn  for 30 hra. . 	 . 
ereameramoo•••••• • • 	• 

Shipment 	t 12 : 0,255: 0.085: 66,7 :Ground to 81.25 -325  and 
#3 Ore 	: 	: 	. 	: 	: cyanided at 2 ta  1  di:»n 

• . 	• 	• . 	. 	. 	: for 28 hrs. 
:. . 	. 

	

. 	. . 	: 
rt 	: 12 : 00255:  0,080: 68,5  :Ground to 94045 .•325  and 

: 	: . 	: 	: cyanided at 2  to  1  diltn 
 . 	: for 28 hrs. . . 	• 	•  

M111•111■•■■• 

Shipment 	: 18 : 0,255:  C.06  :  76.5  :Ground to 93.5% -325  and 
#3 Ore 	: 

. 	 . . 	 : product treateLl  with . 	. 

. 	. Neal! + Al -à- Cae and . 	 : cyanided. 

: 18 	0.265: 0.08  z  6806 :Othersone-half  of product 
: cyanided with  no  prelim- 
: inary treatment,. 

■•••11 

T;;GT  NO.  19. 

4,000 grams of  ore ground to  87.6 per cent minus 

325 mesh. 

Reagents Addecl  (1b./ton): 

To 2rIncLiglin 
Soda ash 	 - 2.0 
Reagent No. 208 	 -  0.2 
Potassium amyl  xanthate  - 0,2 

To Flotation - 

Potassium amyl xanthate  -  0,2 
Copper sulphate 	-  100 
Pine oil 	 - 0,1 
Flotation time, 	- 20 minutes. 

pH,  8.5. 

(Continued  on  next page) 

• • • • : one-half of filtered 

• 

• • 	 • 	 • • • 	 •• 	• 
• 

• 
• 

• 



: 61I ; ]. ex

(Test No,, 19^, cont,d) --

0. A3Stiy,i U 8:7 J-LUI^ï1
Product """r Au of golds

tMi^i ^.^J^nt
w+.w..^^

...•^.. +^....^'r..^.^... ====
• s s

Flotation 0o,1ceztM-3: 19 o5 1 e19
k'lotatinn tailings : 90a5 : 0o02

. . ..^.._......,_...... .
Tota], 10000 : 0A248 s

. :
Y. y.70^JlSL^OR7'-^.:.f{JOY:ri1V ^^1a.iz

19-A o

93.6
6a4

100,0

595 reine of concent: ate agitated with 200 grams

aluminium ingot s D 2grama CaO, 18 ^,rrams NaOH and 1190 cc,, A20

for 9 houra vFiltersd awashed,, and cyanïded at 4 02 to I

dilution for 3CJ hours, Rosidue filtered, washed, weighad and

sampl& Q An inarease in weight was noted to 627 grama o

Resultsë

Assay of raw conaontrf:itd, ;,u oz o/troa 1.19
Asse►y renidue, r' 32 0o295 (,311)
r:xtraction of gold, per co.vt S 7502
Per cent extraction or, basis of

orieinal 'weight = 7309 per cent.
..»

4000 gralrts of flotation taii.ir1Fs i: r^ c:ysniu?s..i at

2 to 1 dilution for 24 hoirs;>

Res^?ts:

AsPay of flotation taSl.in3r Au oz,,/ton ^ 0002
As3ay residue, O1G05
Extraction of gold, per cent a 75,0
Increase in a.^ttraction on ore by

ayaniding Y'lctaticxi tailirig 4^8 per cent,

465 grams of cyanide residue (19=A) W4 o roasted by he

Beatti© method ( loss in weight = 12„9 per cent). .250 gra.ms ^)f

the roasted aoncentrate w a â round and cyanided at 4 to I



m  00295 
= 0 040 

0.075 (.069) 
gm 	81,2 

gm 	94.2 

Pige 2.  - 

(Test No. 19, conbtd) 

dilution  for 32  hours, than filtered, washed and sampled. 

Results: 

Assay residue from  19A, Au oz./ton 
Assay  roaeted concentrate, 	u 
Assay cyanide residue, 
ixtraticr  of gold, per cont 
Per cent extraction on basis  cf 

original weight 
••• 

5eMea-101-2De_na_22LPeriee: 
Test fo. 	 Qt  

19 	 Extraction on ore by flotation m 	93,6 

19-B 	 Increase in extraction on ore by 
cyaniding flotation tailing 	a 4.8 

19-A + 19-C 	Extraction on concentrate 	 94.2 

19 + 19-A 	Reoovery on ore by flotation 4' 
+ 19-0 	 concentrate treatment 	 = 	88.1 

19  -:- 1.9-B 	Overall recovery by flotation 
+ 19-A  +  19-C and cyaniding tailings + 

conoontrate treatment 	 ne 	92.9 

ma» 

(Possible lenPneirualergerrirgrin) 
( 	Tests continue on PaFtLa  17. 	-) 



Agitators 

Thickener 

60.5 tons @ 000050 

= 0 04025 oz. 

Filter 

OZ. 

ve 
980309 tons = 1.7425 oz,, 

	iFilter 

Mitator 

= .0177 oz./ 
---__ 
	Pilter ton4" - 	----",\ 

\/ 

'Ickener 

-  je 16 - 

Possible Flow-Sheet for euip Treatment of Flotation 
---FITOIrrots pere. 100 'tone, se_ihipment  No 3 erepConfornitng 

to Test Eo, 19 zepies, 	 maromm.ner,melelin. 

(100 tons x .048 oz  ./ton  = 24.G oz.  Au.) 

1  Plotetior tailing 1  80.5 tons e 0,02 cz./ton 

I amt 1.61 oz. 

Thickener 

Concentrate 

19,5 tonu  @ 1.19 
oz./ton 

= 230205 oz* 

Tube Mill 

Aluminium balls 
and  liners 

Mechanical 
Acitator 

Aluminium 
liners 

20.55  tone 

= 23,005  oz. 

1 = 1.34o.  
17.099 tons  (3 0075 cz0Aon 	 Agitatore 

Thickener 

20,55 tons  e  .295 
oz  0/ ton 

J =  6.062 oz* 
-->1 	 iroaster 

L  Fi 	
17.899  tone 
@ .40  oz,/tor 
= 7.159  cz.? I Ball Mill 

Classifier 



m 	0.05 
us 	0.015 

70.0 

1.28 per cent,' 

- Page 17 - 

TEUT  X00  20. 

4,000 grams of ore ground  to 87.6 per  cent  minus 

325 mesh. Usual flotation reaente used and a cleaner concen-

trate made by the addition of 1 lb./ton sodium silicate in the 

cleaner cello 

:Weight • A 	SSAYS  	D 
Product 	:  per 	: Au  :  Per cent 

: it  :oz./ton: As : 3 : Au 
• • 	• 	• • • 	•  / 	• 

Cleaner concentre« 10.33 : 2.14 :8.86 :26.00: 91.50: 54.30: 97.10 
Cleaner tailing 	: 8080 :  0005 :0,26 : 0.36: 1,82: 2,36: 	1.14 
Flotation tailing : 80,07 : 0.02  :0.04:  0.06: 6.68: 3.C4: 	1.76 

meamn.••■••••••■■••el. ;•••■■••■•••■••••  ■••••■••■■•••• :••••••■•II 	•••••••••14■19MI I- 	 I 

Total 	:100000 : 0.2416:0.97 2,77:100.00:100.00: 100.00 

ILIIIMIONNIMMOM•••••••••••••••••‘••••••••011••••••••:: 	 • 	 MD. 

0111. 

20-A. 

500 grams of cleaner tailinga Way treated with 

aluminium ingots, NaCR, Oa0, and 1120 for 10 hourso Filtered 

and washed, cyanided at  2 to  1  dilution for 24 hors .  Filtered 

and washed. 

Results: 

Assay cleaner tailing,  Au  o./ton 
Assay residue, 
Extraction, per cent 
Increase in extraction on ore by 

cyaniding cleaner tailings 

010.1, 

20-B. 

1,000 gras of  flotation tailings cyanided at 2 to I 

dilution for 24 hours. Filtered end washed. 

Results: 

Aaeay of flotation tailing, Au  oz./ton  
Assay n.sidue s 	 0.0075 
Extraction of  gold, per cent 	 62.5 
Increase in extraction  on  ore  by 

cyaniding of  flotation tailing 	 4 1 18 per cent, 

MIS 

(Continued on next page) 
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(Test No, W), cont ,d) 

620 grams of cleaner concentrate was agitated with 

aluminium ingots, NaOR,  Ca') and H20 for 10  hours, and filtered 

and washed, then cyanided at 4 to 1  dilution for 30 hours. 

Residue filtered, washed, dried, weighed, and sampled.  An 

increase in weight was noted to 650  grams. 

Results: 

Assay cleaner concentrate,  Au  oz,/ton 	m  2.14 
Assai  residue, 	 m 0.87 (0 359) 
Per cent extraction  on basis of 

original weight, per cent 	m  72,4 

20....Z2Z1 

100  grams  of  cleaner concentrate agitated with Na0110 

cao and  1120  (no  aluminium) for  10 hours and filtered and washed. 

Cyanided at  4  to 1  dilution for  30 hours, Filtered and waehed. 

Results: 

Assay cleaner concentrate,  Au  oz./ton  m  2.14 
Assay residue, 	 m 0.52 
Lb:traction of gold, per  cent 	 m 75.7 

«MO 

20-DJ 

531 grams of cyanide residue of concentrate C20C) 

roasted by Beattie method (loss In weight 23.0 per cent), 

• sampled. 

250  grams  of  the  roasted concentrate was ground ; 

 filtered, washed,  and cyanided at 4  to 1 dilution for 43 hours. 

Filtered and  washed. 

Results: 

Assay of cyanided concentrate,  Au  oz./ton m 0.57 
:ozay roasted concentrate, 	 = 0 070 
Assay residue, 	 m 0.27 (,218) 
Extraction of cold, per cent 	 us  63.6 
Per cent overall extraction  by(20-c  20-n)m 89.8. 

■11111.1 

(Continued on next  page) 



Produot 	: per :---117-7-7(17.—eat  ; 	22,E_sem______ 
: oent   :oz.  ton:  As :  S : Au : 	s 	:  S 

23.7 : 0,93 :3.87:11.48: 93.4 :  96,0 :  98.1 
76.3 : 0.02 :0.05:  0.07:  6.6 :  4.0  :  1.9 

. 	. 	. 	. 	. 	. 
MM.M.M. 

:weige7:7-1717r-TY% 	: 	DISTRIBUTION, 

FlOixttion concentrate: 
Flotation tailing : 

0,02 
0.01 
50.0 

3,3  per  c.3nt, 

at 

Pau 19  - 

(Test No. 20, contld) 

auemy  of Test No.  20: 

Tent Ne. 

20 	 Extraction on ore by flotation 

20-A 	 Increase in extraction on ore by 
cyaniding cleaner tailings 

20-B 	 Increase in extraction on ore by 
cyaniding flotation tailings 

20-0  + 20-,D 	Extraction on cleaner concentrate m 

Recovery on ore  by flotation + 
concentrate treatment 

20 + 20•11 + 20-B  Cyaniding cleaner tailings + 
+ 20-0  +  0-D  cyaniding flotation tailings 

+  concontrato treatment 

20 + 20-C 
+  20-D 

Fer  Cent 

91.5 

1028 

4.18 

89,8 

82.16 

87.62 

M. 

TEST  NO,  26, 

3,000  grams of ore ground to 86.8 per cent minus 325 •  

mesh. Usual flotation  roagenta. No Cleaning. 

Total 	: 100.0  : 0.236  :0.95: 2.77:10000 :100‘0  :100.0 
• • • • • 

111111111•11131111111COIC 

MY. 

Reeults: 

Aesay flotation tailing, it r oz./ton 
Aosay residue, 
Extraotion of gold, per  cant 
Increase in extraction on  ore by cyaniding 

flotation tailing 

(Continued on next page) 



0.93 
1.15 
0.10 

91.4 

Test No, 

25 

25 -A 

25 + 25-8-1 

25 + 25-A 
+ 25-8-1 

Per cent 

9304 

IC !Zs  
Vly 

85,3 

88,6 

Yage 20 - 

(Test NO  25, contfd) 

25-8-1, 

150 grame flotation concentrate roasted by Beattie 

method (lose in weight  in  1007 

75  graine of roasted 

dilution for 48  hoir,  

per cent). 

concentrate cyanided at  S  to 1 

Results: 

Assay flotation concentrate s  A .;.1 oz,/ton 
Assay roasted concentrate, 
Assay residue, 
,traction of gold, per cant  • 

Axtraction on ore by flotation 

Increase In extraction on ore by 
cyaniding flotation tailings 

Reeovery on ore by flotation + 
concentrate treatment 

Overall recovery 

150 grams flotation concentrate cyanided at 5 to 1 

dilution for 30 houre, Filtered and washed. Residue roasted 

by Beattie mothod (boas in welet 10,5 per cent) and cyanided 

at 5 to 1 dilution for  31  hours, 

Results:  

Assay flotation concentrate, t. u oÉ.Aon 	= 	0,93 
Assay residue, 	 te 	 0,30. 
Extraction of gold, per cent 	 = .66,7 
Assay roasted concentrate, Au oz./ton 	 0,36 
Assay residue, 	 .  C.12 
ii:xtraction of gold, per cent 	 Ic 667 
Total extraction, per cent 	 = 88.5  • 



0 093 
0,16 (.261) 

72 00 
0,18 
0,04 (0 0 0557) 

m 	77,8 
= 	94,01 

Me. 

- rage 21  - 

(Test No  25, contid) 

25-B-3. 

• 	150 gram  s flotation concentrate treated witil Name  

CaO  (no aluminium) and 1120 for  9  hours, Filtered, washed, and 

cyanided at 5 to 1 dilution for 30  hours. Filtered, dried, and 

roaeted by Beattie  method (loss in weight = 11,5 per cent). 

Cyanided at 5 to 1 dilution for 31 hears. 

Resu)bs:  

Assay flotation concentrate, An  oz./ton 	 0,93 
Assay residue, 	 = 	0,28 
Extraction, per cent 	 69,9 
Assay roasted concentrate, Au oz,/ton 	 0034 
Aasay residue, 	 = 	0,13 
Extraction, per cent 	 61,7 
Total extraction of gold, per cent 	 87,6 

.1•111, 

150 grams of flotation concentrate treated with 

aluminium ingots, CaO,  NaOH,  and R20 for 9 hours. Filtered, 

washed, and cyanided at  5 to 1 dilution for 30 houra. Filtered, 

dried, and roaated by Beattie method (loss in weight = 14,6 per 

cent), Cyanided at 5 to  1  dilution for 31 hours. 

Results: 

Aesay flotation concentrate, Au oz./ton 
Assay residue, 	 • 

extraction, per cent on original weight 
Assay roaated concentrate, Au oz,/ion 
Assay residue, 
Extraction of gold, per cent 
Total extraction of gold, per cent 

Note: There was an increase in weight in the concentrate 

in 25.43-4, from 150  gram.  to 245 grams, after the preliminary 

treatment* 

(Continued on next page) 



- rage 22 . 

(Test âo, 25, conted) 

gmmary of  

Teat No0 	 Per Cent 

25 	 Extraction on ore by flotation 	 93,4 

25 + 25-A 	Inorease in extraction on ore by 
cyaniding flotation tailings 	 3.3 

25 +  25.J3.4 	Total extraction on ors by flotation 
+ concentrate treatment 	 87.8 

25 + 25-A 	Total recovery on ore by flotation 
+ 25-B-4 	+ cyaniding flotation tailing 

+ concentrate treatment 	 91 0 1 

Note: If the increase in extraction en the ore from 

Oyaniding the flotation tailings in Test 25 (3.3 per cent) 

had equalled the increase in Test 19 (4.8  per  cent) the 

overall results in these two toots woulJ have been practically 

the same. 

00000000000, 

00000 
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