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»leant:  A shipment of eight bags of ore, gross weight 

594 pounds was received $t the gre Dressing Laboratories, 

Ottawa on March 17, 1920 consigned by D.I. Jemmeth or the 

Agaunieo Cobalt Mines Limited, cent, Ontario. 

(jhatlxceristies of  te  Orp:  The ore consisted of cobalt 

minerals, cobtaltite, smaltite and erytherite (cobalt blo-m) 

in a diabase gangue with small amounts of calcite. of the 

cobalt minerals cobaltite predotlnates. 

4.14rusuLe_a_lizeralumuLajidut The purpoee of the tests was 

to determine the  •ffects of flotation on the recovery of cobalt 

mint- •ale. "Khe practice st the property is to coneentrate on 

tables with an ap arent loss of very fine slimes and oxidised 

cobalt. 



• :le 

U.be entire lot was crushed  te  ," mesh 

and pealed throagh a Jones Riffle !Ampler. One.quarter of the 

lot was then stage cma:led tLrough finer mesh screens with 

alternnte quartering until a representative portion sea Secured 

for assay .  

This showc4d the  •hir:ent to contain,. 

Cobalt . 	 O.  oz./ton 
Nicoel - 0.80% Gold i• 0.0e oz./ton 

AH  test work done Wan along the lines of concentration 

by flotation, unless otherwise indicated. The ore was ground 

thrcugh 200 mesh, end floated with reagents as shown in 

the individual testa. Vurious combinations of these were 

tried in ordcr to determine the most suitable for this ore. 

Two thousand gram representative portions of the material 

°rushed to pas a 14 meah screen were greund to the required 

fineness on a Denver Rquipment Company iron ball mill con. 

taining iron balls. 

'est  

Two thousand remma ore .14 medb, ground in a netural 

circuit, no re , gents being gea.d. 

hfter grinding, the pulp was transferred to • mechanically 

ugitsted flotation machine where 0.0b pounds potassium xanthate 

and 0.12 pounds cresylic acid per ton were adued. 

: 	 : 	Values  Product 	 : . 
: i'-' 	: 	

Assai 	%  
i 

S " t. S CO  i  S Ni › 1 Co 	t Ni ........ :- 	1 	r 
Heads (calculated) :100.0s  2943 : 0 •74 t 100.0 t 100.0 
concentrate 	8 3,47: 4,92 : 0.88 s 	6.97: 	4.1 
Tailing 	 :96.1)31 2.36 : 0,74 t 93.0$ : 96.9 

Flotation in a natural circuit is not ducceastul. A low 

grade cobalt  concentrate results and a very low recovery. 
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In this teat the ore was ground in water containing 9.0 

pounde soda 'eh per ton of or«, and floated. with 0.20 pounde 

per ton peteed.um xantilate. rine oil st  the  rate of 0.08 

pound* per ton was lueled to froth. 

: 
heads (calculated) :100.0 : 2.42 t 0.84 : 100.0 :1Cu.0 
comentrate 	 I 8,31: g el* : 5.06 : L4.9 : 37.8 
Tailing 	 1 23.891 1.94 : 0.56 : 75.1 : 82.2 

1 	: 	is.................L............ 

Plotati on under these eonditi ne yields a low recovery. 

Instal 
The effect ot lime eke alkaline rea,ient  tas  irweetigated 

in trite test. 5.0 poures per ton  of  this W613 added to the 

grinding circuit, and the tulp then floated with 0.Z.)b pounds 

potassium xanVtate and 0.08 pound* pine oil per ton. 

Head. (calculated) 2100.0  5 2.bbt 0.75  2 100.0 :100.0 
Ce' incentrate 	: 4 0 67:  75 t 2600  1 13.7 	12,4 
Tsi1tn 	 5 66.33: 2.31 t 0969 t 86.3 : 87.6 

Flotation condition* on this teat vgere poor, the froth 

wa* thin and :212,2 floating. Recoveries eire very low, 

TJULti.à4 

In tIlie test the ore was grcerd with 8.0 pounds soda *ah  

per ton. The pulp wee then  tr ated with 1 pound per ton sodium 

sulphide and floated with 0.20 pounds per ton potassium xanthate 

and 0,08  pounds  pins  oil. 
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: 	' 	: 
i.t. 	Co ›, 	2  NI % 8  Co 	1  bi 
	 _1 	_ 	 

r 	u 	: 	t 	: 
deeds (calculated) a0ee.0 : 2.40 : 0.77 g 100.0 : 100.0 
Concentrate 	: 7.03: 13.na : 4.96 : 40.6 g 44.9 
Tailing 	 : 92.97: 1.64 : 0.46 : &D eb g 36.1 

s 	: 	. 	. 

The utse of sodium sulphide appears to be of benefit, 

raising the grade of concentrate produced and increasing the 

recovery. 

Ulle effect of grinding the ore with 0.1b pounds thlog. 

carbanalid per ton was studied. !ioda Kah le  0.0 pounds per ton 

was added to the grinding circuit, and 0.12 pounds cresyiie 

acid used in the flotation cells. 

heads (calculated) :1010.0 : 2.72 	0.Rb  z 100.0 s 100 60 
Goncentrate 	: 7.60: 17.20 : 6.60  s 48.0 : 49.6 
Tailing 	 I 92,40: 1.b3 g 0.47 r 62.0 : 60.6 

Thiocarbanalid and cresylic acid appear to be Nor• potent 

flotation reagents than potassium xanthate and pine oil. 

Test 6, 

In this test, the ore was ground with 10 pounds soda ash 

per ton, tr,ated with 1.0 pounds sodium sulphide and floated 

with 0.20 pounds potassium xanthate and 0.08 pounds pin oil 

per ton.  

0 ,fter flotation, the tailing from this process was passed 

over a .11f1ey table and an additional concentrate removed. 



Values Assay 

b 

i'roduct e 
11, 	8  
Ute :co % gAg ot/tong Co 

meads (calculated) 
Flot. concentrate 
?lot. middling 
ab1e concentrat• 

Table tailing  

1100.0: 2.68: 
b.4g2W.28i 

t 9.91 7.201 
: 1.08 6.10g 
82.7: 0.88: 

0.19 
1.24 
0.38 
0.70 
0.08 

1100.0 :110.0 
b31.2 g 41.7 
25 .8 t: 19.3 

: 2.3 g 3.7 
: 17.9 : 34.8 

	 11.0 .11 	 UMMMe..M■all 	  

Flotation under these conditions yields a recovery or 

79.8% or the cobalt in the combined miduling end telling. 

an cleaning,  a product analysing 22.28% oobalt is secured. 

A low grade table concentrate is secured representing an 

additional 2.3% recovery of the cobalt. 

Digeja 

In this test the reagent Flotagen wee used  toi' the notation 

of the cobalt  rimerais.  

3000  gras  or the ore .14 mesh was groure ror 30 minutes 

in the ball mill with 2000 grams or water. This gave a grind 

or ,-boUt 80% through 200 mesh. reagents as listed below were 

auaed. After grinding it was floated in a mechanically agitated 

machine at a dilution or 311. First troth was removld for b 

- mutes  when cou ,,er sulphate was added and a further froth 

removed for 2 minutes, The rougher froth was cleaned. 

UnitatOle 

To  Bail  Mill 	 To Flotation Machine 

soda  ai . 7 lb.  per  ton. 	Flotagen 	. 0.10 lb. per t 
Flotagen .0b lb. per ton, ?in. Oil 	» 0•28 lb. pFr t 

Coper riuphate . 1.0 lb. per t 

Product % :piny tt Vajpos  
: Co % s 	Co 

Concentrate 

Tailing 
ueadll (calculated) 

t 11,93: 
t 10.181 
: 77.91: 
:100.0 t 

17.78  2  83.87 
1.b4  t  6.18 
0..33 I 10.18 
2.63 :100.00 

The use or rlotagen results in much better recoveries or 

cobalt than reagents used in preceding teats. 
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The  results secured in tes  P testa indicate that mueh 

higher recoveries can be obtained by concentration by flotation 

than by table concentration eta practiced at the property. 

Additional investigations /Ire being carried on by De. 

Wilford, Canadian industries Limited. 
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