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Shloment 

Fourteen  sacks of ore s  total weight 2 9 000 pounds, 

were received on Ju4T .  6th, 1942. The shlpment was submitted 

by A, J, McLaren, Consulting Engineer, 231 G..ngrove Avenue 

West, Toronto, Ontario. 

r er 

This property is located at Douglas Lake„ three 

miles west of Film. Flon, Manitoba. 
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Gharacter cf the Oreg 

No microscopic examination was made of the present 

shipment but a former shipment of ore from this property was 

examined and described in Report of Investigation  No 675 9  

issued in 1936 °  The character of the samples appears to be 

the same although the first sample was higher grade than the 

present  onc e  They contain arsenopyrite 9  pyrite s  chalcopyrite, 

and sphalerite °  The two latter minerals appear to some extent 

in fractures ln the arsenopyrite, 

S 111P11- 11,&e 888-Y41.,qg 

The shipment was sampled, assayed, and reported as 

followsg 

Gold 	- 	0 °47 ezdton 
- silver 	- 	1°05 	0 
Copper 	- 	0„55 per cent 
Zinc 	- 	3 075 	" 
Iron. 	- 	18°00 	PP 

Arsenic 	- 	13°24 	0 
Sulphur 	- - 11°60 	0 

Experimental Testsg 

• Concentration tests were conducted.on samples of the 

ore to see how much of the gold, arsenic, and zinc could be 

recoVered °  The  tests  have shown that the arsenic and zinc are 

intimately associated and that a zinc concentrate of market 

able grade cannot be produced °  They also show that the gold, 

the majority of it at least, is not associated with the arsenic. 

 About 90 per cent of the gold and aLmost 90 per cent of the 

arsenic can be recove:ced In a concentrate by flotation with the 

ore ground about 80 per cent finer than 200 mesh °  By table 

concentration, with the ore ground  through 20 mesh, 70 per cent 

of the gold and 75 per cent of the arsenic are recovered In 

the concentrate° 



<0 

• 0 000 grams at -14 mesh. 
10 500 grapw. 

Ore 
V‘iater 

Sodium cyanîdo 
Zinc sulphate 
Aerofloat No. 31 - 
Soda  ah  

Ib /ton 

0.10 
1.0 
0.07 
2.0 

• 

4-7 

0.20 
0.05 

Copper sulphate 
Amyl xanthate 
Pine oil 
Sodium aerofloat 

1.0 
0.10 
0,05 
0.10 
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Details of Testa: 

The following test typical of a 	r conducted, 

are described in detail aa follows: 

than 

Test  No 0  1 - Flotation. 

A ample of  the  ore was ground  70 per cent finer 

200 mesh and floated with the following reagents 

Chare to Bali W1,11 - 

Coppm-Arsenic Flotation 

Amyl xanthate 
Pine oll 

Arsenic Cleaning Cell 

Pine oil 

Zinc Flotation - 
0000000 14-0.0,0 .0100 0‘.0••••■•■••0 ■00`00000.1 

0,05 

Summary-  of Results 
:Weight . 	ÀssaIrs. 	 . 	DiàIelbuifion„ 

Product 	: pér 	(k on :; 	 ro r coni:,-  
g dont' g Au "-arr-921", r"-i---Kr' ( Au ° -e: 	-2̀,'n 	Ai  

•-•-•ze----.; 	..zz.---,...4---- mertrv-Ps..t. — ----21.,• A..,'-i•;•-re.-- --zs--zePA.- -- utreezeteca-.---- >et.r.t. ,sze-reme_u,==ur...r. ,-- le 

	

'; 	--,i 	- 	̂ 	1  
. 	 . 

Ca -As conc. g 40.34:1430 g1.01 5,4627 54g 92.71 G5,62t 47 b 47 79.34 
Cu-As midd. i 	5,380.19 ;0.03: 5 0 4912 0 93g 1 0 80: 0.34: 4.05: 4.97 

, Zinc conc. : 106560.19 :0,26:18.57?.16à13: 3.56: 5.77: 42.26: 12.16 
Tailing 	: 43,172:0,1025:0.09: 0.66: 1 i,13g 1,93: 8.27: 6.22: 3.53 

o g 	 a 
a 	 . 

O 0 	 I 	 t 	
..1 	O 	

o 	 o 
0 e o e O 	 o 	

s o 	
\ 

Feed ( ( al.) : 100.00:0.57 g0.48 464.]4 00°100.00:100.00:100.00:100.00 , , 	. 
o e o g 	

o 
a 	

e 
• ■ 	

o 	 0 
o 	 0 

eZiRr•r''en1, ..r.rZr`,71.1re.=-17.•7•:•=•efii "".:11:-...11MITI,7M -Lrreez.z«,:.-7. -  re... ,  +_,--- ..-weeem-zIo>.yez-ze.- -a,orsi-,1-o--  ,r.o..-1,-  7.rweza—e,;-&,--1 M.:, 0 tp,••••F C.10, manal,laa -3-=',' •••• al-s. 00,, .,•te •-----:.•ea•-•,-1,sli 

0= 



2,000 grams at -14 mesh, 
1,500 grams °  

Ore 
Water 

Copper sulphate 
Amyl xanthate 
Fine oil 

1.0 
0 0 10 
0,05 
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(Details of Tests, contd) 

Test No °  2, - Flotation.. 

A sample of the ore was ground 70 per cent finer than 

200 mesh and thon  floated 0  The products were assayed for gold, 

copper, zinc, and arsenic. 

Charcee to Bqr 

Lbiton _ • 

Sodium cyanide 	 0.10 
Zinc sulphate 	 1 0 0 
Aerofloat No. 31 - 	 0,07 
Soda ash 	 5 0 0 

c22,2m7,Ar3 e n c.„ Flo ta tf on 

Amyl Kanthate 	 0.20 
Pine oil 	 0 0 10 

Zinc Flotation - 

Summary of Results e 

Product 	: per 	10z.7-ton: 	Per cant 	. . 	 per cent 
: cent g Au 	s Cu  :, Zn : As : Au g Cu   : Zn : As 

.,,,z..,:-.,,,,,,,,,,,,,,,,,-.-..-,y-r....,-- rinietwee-7, -... 	an-.71za-,-,•. 1 uwee,====nr. -Icar=:-,,,t ,elcs, ..reeer.,,,-,a-m„ en---, - ,,,,,,,,„ --”,- , ,1„,,,„ „.1-7,--cs=u-Tze-,-,-,, -rt- cr,,,,,,,-, ._,-m 

r 	. . 	. . 	: 	. 	. 	. 	: 
Cu-As conc.: 14.46: 2.48 :2,56: 6.48:14.44e 64.81: 84.74: 17.13: 14.97 
Zn conc. 	: 37.28: 0,36 :0.14:10.98:30.06g 25.60: 11.95: 74.84: 80.36 
Tailing 	: 48.26: 0,11 :0.03: 0.91: 1.35: 9.59: 5 . 31 : 8 . 03 : 4 . 67  

• 4 	 O 	 0 0 	 0 	 0 	 0 	 o 

O d 	 0 0 	 3 	 0 	 0 	 0 

0 0 	 ll 	 0 	 a 	 0 	 0 	 0 	 0 

0 	 0 	 0 	 0 	 0 	 0 	 0 4 	 . 

Feed (cal.): 100.00: 0,55 :0.44: 5.47:1 0 96:100 0 00:100.00:100000:100.00 
0 	 0 	 0 

0 	 0 

The higher soda ash seems to have depressed the 

arsenopyrite and carried the zinc and part of the gold with it o  



2 J 000 grams at -14 mesh 0  
l e 500 grams Q 

 Lbl/ton 

Ore 
Water 

Coal tar creosote 
No. 634 	• 

Caustic soda 
0.07 
1.0 

0.20 
0.05 

saa 1.0 

0.20 
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(Details of Tests »  contçd) 

Test  No; 3 - Flotation. 

A sample of the ore was ground 80 per cent finer 

than 200 mesh and floated with the following reagents; 

CharPo , to Ball Mill  - 

Coper:Iron and Arsenic Flotation - 

• 

Awe xanthate 
Pine oil 

Zinc Flotation - 

Copper sulphate 
Sodium aerofloat 

tee 

Summary of Result 
:Weight » ; 

Product 	: per 
: cent 

Cu-Fe-As conc.g • 35.22 g 
Zinc conc. 	: 12.00 
Tailing 	g 52.78 g 

e; 

APee: 
074 	, Pe 
Au g dir7 

L.26g1.07: 
0,40:0,15g 
0.01:0.04: 

Dii17176131 D  
r 0e/it 	g 	 per cent 

Zn : --À3 	Au- 	Cu 	"tan -  g  As  
a 	 0 	 0 

0 	 o 	 0 	 0 	 0 

10 0 35: 9 0 85: 89.28: 90 0 60: 67 0 93: 27.50 
13060:18083g 9 0 66: 4 0 32: 30 0 59: 17.91 
0.15g13.05g 1.062 5.08: 1 0 48g 54.59 

. 	 0 0 	 se 	 se 	 0 	 o 	 a 	 .0 	 o 
.-ccs.-ncrc......ent. C00 	 be us•••••••••• 	 - as. c•• a....t•Csca.••••:ta 	 -C-.- -am, 	 -c-,-.....macc. ,cceccansce nucetecancomace * 	 , -n- 

o 	 0 0 	 O 	 o 	 o 	 0 	 0 	 0 
a o 	 0 	 a 	 0 	 0 	 0 	 0 	 0 

Feed (cal.) 	g100 0 00 g 0050:0042: 5 0 37:12 0 62:100300:100 0 00g100 0 00:100000 
0 
• s.nnrcneccv Annacce 	 ancscracccues cv 	 canaiCes  .....c.-naccuatercatcre-c--x-mancsnung:-.nun.reccnatscaccoreacc.carc- csaccenccmanect=creCcr 

These tests have been conducted for the purpose of 

producing a zinc concentrate of marketable grade and a gold-

arsenic product for roasting »  the arsenic to be recovered and 

the calcines to be treated for their gold content. The tailing 

assay in Test No. 3 seems to indicate that the gold and arsen-

°pyrite are not associated »  while the first concentrates ln 

Tests Nos. 1 »  2 And 3 indicate some relationship between the 



GCS 

Amyl xanthate 
Pine oil 

0 0 20 
0.10 

Copper sulphate 
Sodium Aorofloat nB" 
Pine oil 
Sulphuric acid 

1.0 
0.20 
0.10 
3.0 

a 0 
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(Details of Testa e  cont 9 d) 	. 

gold and the chalcopyrite, The apparent copper-gold association e 

 howevere  may be 'incidental to the occurrence of chaleopyrite in 

fractures in  the arsonopyrite, as explained in the microscopic 

examination, 

The majority of the zinc seems to occur in this manner 

also making It Impossible to produce a zinc concentrate of 

marketable grade, 

Test No. 4, - Flotatioel. 

The. caustic soda appeared to depress the arsenic in 

Test No, 3 e  so in the following test the arsenic was floated in 

a natural circuit and the zinc in an acid circuit. 

Charee to Ball .151.11 
K.T.Se 

Ore 
Water 
Coal Tar Creosote 

No, 634 

Arsenopyrite Flotation - 

2 e 000 grams at -14 mesh, 
1 e 500 grams. 

0,07 lb,/ton, 

Lo  

Zinc Flotation - 

Summary of Resultsg 
„use:v.3 d.euslœc, mce ,re..v 

Is 	per  cent 0 	 _fflLeent. 
2 UU  g Zn 	 As 

Gsvea. 

Cu-Fe-As conc o e 35 0 20g1 0 29 g1 0 01g 8 06329.088 89 0 93: 85,12: 6cl0ol g ,8708.  
Zinc cone° . g 	8 0 95h0 0 35 :0 0 52g20 075: 0,56; •6 0 20g 6 5 86g 36,68 2.0ie3 
Tailing 	 55 0 85 g 0 0 03580 0 06e 0 0 30: 2 ° 638 3 0 87g 8 0 02: 3 0 31 g .12ffl 

o
0 0 	

. 	 . 
. 	 . 

o 
	 0 	 0 	 0

.. 

Feed (cal.) 	: 100 000g0 0 51 g0 0 42g 5 0 06g11 0 76g100 0 00:100 0 008100000g100000 
a 

This test shows a reasonably good recovery or gold 

Product 	; per 	gO0cm 
cent g Au 
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(Test No. 4, contgd) - 

and arsenic in the concentrate but unfortunately the nejority 

of the zinc is there also. 

Tests Nos, 5 and 6. 	Table Concentration °  

Table concentration tests were conducted on samples 

of the ore ground through 10 and 20 mesh respectively. Tho 

finer samp/e gave a slightly higher grade concentrate with 

appreciably higher recoveries. A roasting and cyanidation 

test was conducted on a sample of the finer concentrate. 

The sample to be roasted was placed.in  a cold 

muffle furnace and heated up to 4800  C. as quickly as possible. 

The temperature was kept there till  ail  fuming had ceased o  

about 40 manutes, and then raised to 750° C. to break up 

sulphates, The total roasting period was about 2* hours. 'The 

calcine was assayed and a sample reground and agitated. in cyanide 

solution, 2.0 pounds NaCN per ton, for 48 hours at 21 dilution, 

Summery of Test No0 5 (Grind -10 mesh) 
gWeight 0 g 	AsîUys 	 freFreaLxi- . 	 • 	n 

Product 	.: per 	gOz.ba: Per cent 	 ver  cent 
Pq--■ 

g cent g Au g  As g Zn : Au 	: As 	, 	Zn 
0 	

r 
Conc. -10+20 mesh 	: 12.46 g 0.09 :27.54g 3 014g 20.662 24.96 	10,35 

-20+35 " 	g 0 077 g 0.92 28,20g 3.34: 15 0 03u 18.04: 	7.75 
-35 	 g 9.13 g 1.36 :33.78 3,54: 23.13: 22.43g 	8,55 

Middling-104-20 mesh: 0.90 g 0.54 :10,52: 5.062 	0,95: 	6081: 11.91 
-20+35 " 	3.59.  g 0.42 : 9.79: 4.75: 	2 0012 	2.561 	4.51 
-35 	u  g 7.16 g 0.46 g 9.9t5 7.08g • 6,14: 	5.20: 13.41 ' 

Tailing 	 g 49 099 g 0,25 g 5.50: 3.29g 23.28g 20.00g 43.52 
Q 

0 	 0 	 0 0 

Feed (cal.) u 100.00g 0.54 g13.752 3,78: 100.00: 100.00: 100.00 
a 	 a 	 a 	• 

0 
0 	 • n 

Average cones. 	u 30.36: 1.04 g29.63 3 0 32: 50.82: 65.43: 26.65 
o 	 e 	 o a a 

(Continued on next page) 



Table conc. 
Table middling 
Table tailing 

Feed (cal.) 

Conc 0  roasted 22.44 	1 	0 	î3a7g 67.87 u 0.64 ro' o 

o a 	 o 	 4, 	
o o 	 a 	 o 

o 	 e 	 o 	 e 
a c 	 o 	 o 9 ' 	 0 

Calcine cyanided g 22.14 : 0.13 g 	g g 	5,59e CC eel 

oz ./ton 
per cent 

J.74 
0.57 

30.65 
21.06 
11.39 

2,59 
0.61 

45.90 
1.55 

Silver » 
 Copper» 
 Iron» 

 Sulphur » 
 Insoluble, 

Sillca 

(Tests Nos. 5 and 6 e  cont 7 d) - 

_ _..etemary of Test No. 6 (Grind -P0 Meech) 
.,  g 	..9 ,› 	-Assays 	. 	Ud 	nstrïbutio •i.) Weleat . 

Product 	g per 	°D'a. 1.,ong J; or con ,  0 	per 	cent 	. 
g cent .., Au 	g As  3  Zn g Au g As g 	Zn ....--,.-7---,•=iz.,,-•••,..•-:r..:-r..4,--,---;.,.w-•••-•_.•--;••,e..5_,m__,-.,--zr-..,,,,,.._,-_••-•,.<.„"r..--,,,,.•,-,.,,,,..-r--:,..,,,.-;,,w_......„,,.,..._....,..._-,-._-,- ,.._-,..•...;..-:F,-,,k_-,,--..j,-,,,,,.._,_..--,..,,...•. ,....ey..-,..._-....:...-..,-..-,uu,,„.._:.-.— 

g 34 0 40 e 1.07 g 29.34:3.74: 70.45g 75.01g 36.37 
g 11.91 g 0.44 g 14.60e4,: 0 65g 10.03e 13.10g 15.66 
e 53,69 e 0.19 g 2,9805.16e 19052 0  11.89 	47.97 

0 
a 

..meree.ft,,,,ents-sevr.e-eyer.,..averexr-e., 

o 	 7 0 0 0 	 0 	 0 

g 100000 e 0.52 	13,463054:300 0 00:100000e 100.00 

	

o 	 o 
'i 	

o 	 c 	 o 
o e 	• 	 o O O e -.....,e 

o .) 	 0 	 0 	 0 
0 	 a 	 0 	 0 	 0 ô 	

0 
n o 

eremnreezer,,-zrzramur7serte.-.*,,,*..eamr.v.eim=mnee.egrez,b,wrAve,,.-eerea-e.,-m=;:eturge,nelemalre.ere.,...mArKgr,,,-..:- w,:ieedzed... -es.,-xuefzeJereler-m,-, :mr:s 

The difference between this figure and the gold content of 
the table concentrate represents the amount unaccounted 
for in roasting. 

Extraction of gold by cyanidation 

Recovery of arsenic by roasting 

Loss in weight by roasting 

- 62.28 per cent total 

- 74,37 

- 34.76 per cent. 

st 

Reaen.ps 

Final Titration 

NaCN 
Ca0 

Coneumed 

NaCN 
CaO 

1bl/ton solution ,' 

1.80 
- 	0.24 

;11)_titon pal cj.ne 

90 4 
13.5 

The following additional assays were made,  on the 

table c6neentrate and calcineg 

Table 
concentrate 

Calcine from 
table concentrate 

• 
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ponc:1,:usiqnsg 

The foregoing tests have shown that the gold and 

arsenic can be concentrated °  After roasting e  to recover the • 

arsenic as the oxide e  the calcines can be treated for their 

gold content, either by &melting or in a cyanide plat °  A 

zinc concentrate of marketable grade cannot be produced either 

from the ore direct or from the calcine 

. Concentrates of approximately equal grade can be 

made by either flotation or tabling but higher recoveries 

of both gold and arsenic will be obtained by flotation° In 

view of the limited tonnage of ore to be treated, however, 

table concentration may be more practical owing to  the  lower 

capital expenditure *  

Good practice in roasting arsenical ores is to 

bring the temperature up to 48eC o  as quickly as possible and 

hold it there till all fuming ceases °  This gives an efficient 

roast and prevents the formation of ferric arsenates °  The 

temperature should then be raised quickly to 750 0  C o  to break 

up sulphates *  In this way, 99 per cent of the arsenic ln the 

roaster teed will be recovered as- the oxide °  The oxide so 

recovered will be impure and will have to be refined further 

to produce the white oxide. 

,00000000000 

00000 

o 
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