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Shipment: 

A Pmple or Oil No. 33 was received from the 

Standard Chemical Company (Lontreal plant) on December 12th 3  

1941. The sanple was submitted by J. S, Godard, of the 

Canadian. Industries Limitsd, 



PII.E2ose cf  the  Irivetiaton:  

In view (DJ' the threatened shoitage of pine oil, 

su"ttable substitut 	or diluents for pine oil may be required 

to maintain product.on of essential metals. 

This invo,tisution was made to determine 1..ne euit-

ability cf  (Al Ye. 33, used in conjunction with pine oil,  as 

a frotLer  for flota:ion. 

Exeer.bental Tests: 

Tests were made to determine the froUling  character-

istics  of  various 1C..xtures of No. 33 oil with pine oil, also 

their Cfect on receveriee and ratio of  concentration compared 

with the resu:ts  obtained with pure pine oil 61.1d cith pure 

boo 33 oil. 

TLe following truixtures .iere tested: 

(1)  Pine oil liarmor F. 90:.; and No.  33 oil 10,,% by vteicht. 
(21 Pine ell 	4  75;; and No. :53 oil 250, " 
(3)  Pine oil 	" 50.;  and No, 53 oil 50d, " 

The ore used  in  the inveatietion assa:.:ed as 

follows: 

Gold (Au) 	 - 0.13  oz./ton. 
Sliver U.) 	- 0.16 
iron  (Fe) 	 - 9.03 per cent. 
Arsenic (As) 	- 0,59 
Ccpper  (Cu) 	-  None detected, 
Pyrite sulphur 	-  1.63 per cent. 
Pyrrhotite  sulphur  -  0.02 

The folloyein recoveries and ratios of concentration 

were Observed: 

.2eeoverer  oer  cent:  Ratio  os 
Frother 	 Au 	• 	 concentraLirn 

,,,,==,7.relaihr.0471.1.-1•1•1111e.anrit.0.1.1117-.411MITSWEIMOIMeap.r.  ta .8.M.-1.161•72GrING,40.1...,,...1-13redarellne,...11A.....,,tovevert......wire.ransorzerAmeaustosuea ■  easemanr. 

.Pine oil, 1 00 	 ; 85.6  
(1) Pine oil 	l'.o. 33  1.0 	:  j54. 

, 
 

(2) u 	' 	-75 
.  , 	ii 	;e5. 	 : 	J7.4 	9e.2 

(3)
a 	

" 	50;'  , 	f I 	50.:,'2 	: 	77.3 	9d,0 
No. 33  oil. 100% 	 •  78.0 

. 	 97.1  

le.7:1. 
12.9:1. 
12.6:1 , 
10.7:1. 
19,6:1. 

(Continued on next page) 
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(Experimental  Tests, contld) 

The additions of the mixed frothere had to be 

increased by approximately 0.06 pound per ton to obtain  a 

froth ec,ual  in  appE:arance  and  tenacity to that of „rdne oil. 

Increasing the amowlt of No. 33 oil in the mixture 

to  50 )er Gent results in causig some slimed  gangue  to 

float into the concentrate. This test gave the lowest grade 

of concentrate. 

Using only Ne. 33  oil as a  frother did not result 

in a satisfactory froth, as the oil did not appaer  te  dis-

solve appreciably. A heavily mineralized scum with some 

large bubbles was scrapecj e:f  te  -2u1p, The pull: did 

not froth, nor did it rise to the level of  the former tests 

in which  pine oil  vas used. 

Details of Tests 

Test No. 1 (A to E). 

Samples  of ore were ground in water to  70  per 

cent minus  200 mesh  with 0.4 pound of  soda  ash  and  0.10 

pound  of  potassium butyl xanthate (Z -8) Per ton of ore. 

To the  flotation cell, 0.14 oound of potassium 

butyl xenthate per  ton of  ore and  a frothing reagent were 

added. 

The froth  was  removed for 8  minutes. 

- The amounts of frothing reagents were as follows: 

Test No‹, 1-A  -  Pine oil, 0.18 lb./ton of ore. 
If 	" 1-B - Frcther lio. 1 (90% Pine oil, 10;2 No. 33), 0.24 lb./tonom 
ct 	" 1-C - Frother Nc.  2  (75 • ,; 	-  It

.4 
,  25 	î; 	),  0.24 	it 	 It 

Il 	" 1-D - Vrother lo. 3 (50 	tr 	,  50-;à 	m 	),  0..256 	" 	t: 

tr 	" 1-E  -  No. 33 o::.1, 0.368 lb./ton of  ore. 

The pH of the ...  on  solution was as  follows 

Test 1-, - 8.8 
1-13 - 8.8 
I-C1, - 
1-D  -  8.85 
1-E 	8.9 
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Resulta  of  Flotation  Test: 

(Frother: Pire oil, 0.18 lb,4Lon ore..1 	 
: 	 :1 	 y7,t s : 	Assz 	:D strfSition,:  Ratio  or 

Test  :  Product 	: per 	: AU, 	 . 	 .), 
. 	0 	, .22r  cent  :  concen- 

ND. 
 :  _ 	 :  cent  :oz  Lton:per  cent; Au  :  S 	:  tration 

=2Clennsum milear-seMne".aereecausdela,razz=ts.r..uer.u '  --..."  =.1u.:4•.orrt... 	 . 

° 	 ° 	 . 	 • 	 . 	
. 

. 	 • 	 • 	 . 	 . 	• 
1-A 	Feed 	:100.00  :  0.10  ;  1.67 :100.0 :100.0  : 

Concentrate:  7.8  % 1.74  :  20.40  :  85.6  :  96.2  :  12.7:1. _ 
Tailing 	:  92.12  :  0.025  :  0 .07  :  14.4  :  3.8  : 

: 	 : 	• : 	 - - ••••■•■■••••■••■••■• 

■••1.1a0•■•••■•• 
(Frother: 9 0  P..rie  oll  10X; No. 33 oil,  0.24  lb tZton  ore.)  

1- 13 	Feed 	:100.00  :  0.10  :  1.09 :100.0  :100.0 
Concentrate: 7.r:5 : 1.74  :  20.0  :  65.4  :  95.3 :  12.9:1. 
Tailinc 	:  92.25 :  0.62ê  : 0.06 	14.0  :  4.1  : 

• a • • • 	  • 

(Freter: 1 /5'o' Pine oil  25,;  No.  33  ol.1.1 L.24 ro.Lton  ore.) 
° 	 . 	 • 

1-C 	Feed 	:100.00  :  0,15  :  1.44  :100.0  100.0  : - 
Concentrate:  7.94  :  1,01 : 17.56 :  67.4  :  96.2 :  12.3:L. 
Tailing 	:  9206. 	: 0.03  :  0.06  :  12.6  :  

: 	 • 	 - 	 . . 	. 	 . 	. 	1_ 

:100.00  :  0.16  :  1.36  :100.0  :100.0 
Co.acentratel  9.:56 	1 0 32  :  13.96 	77.3  ; 90.0  : 10.7:1. 
Tailing 	90.64  :  0,01  :  0.06  ;  22.7  :  4.0  : 

• • 	 • • • • 

: 
L?rother:  100'4  No. 31121_ 

° • . 	 • . 	 . 	. 
ii,  1-E 	Peed 	:100.00  :  0.13  :  1.00  

Concentrate:  5.09  :  1,93  : 1 13 66 	76.0 : 97.1  :  1:1.6:1. 
Tailing 	:  04.11  :  0.03  :  0.03  :  22.(  :  2.',5  : 

• • 	 • 
• 

Character of  the  Fe)th: 

Test  No.  :L-A.  (P1ne  oil). 

Characterstic  )1ne  oil froth, small to  medium 

bubbles, well  -covered  with sulphides and rising uniformly 

through the  pulp. 

Test No.  1-B.  (10  No. 33 oi1). 

The bubbles  were  slightly more brittle, well  covered 

with sulphides, no ,:;ano;e slimes seen, no appreciable  differ-

ence from pin oil froth. 

(Continued on next pace) 

1 -1) 

(Frother:  _524  21ne oil 50"g No.  33  oil,  0.256 lb./ton  ore» 

Feed 
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(Character of the Froth, 3011t ci)  - 

The bubbles wero medium to large, wfill covered -with 

sulphides, slihtly more brittle than the froth in No. 1-S 

and book  approxi -mataly one minute loner to ip into solution 

and form the froth. No  a .ppreciable amount or Ï;angue scan. on 

the bubbles at first but some ganr;ue appeared near the end of 

the flotation period. The appearance of the froth was  much 

the same as that ma je with pine oil. 

Test No. 1-D. (Co  No, 33 ci l). 

110 	The bubbles were medium to large :, voluminous froth »  

appearane of ipngue in the froth along with sulphides. Froth 

held up woll and. E.ueared tenacious. Evidence of longer per100 

of agitation ;:equired to dissolve the oil and form a froth. 

Test No. 1-E. CLOCY' No. 33 oll). 

This o11 was ad&.,d one drop at a tiee with a short 

agitation 2eriod tc note the results fram each drop. First 

drop produced a sc.cm froth which produced a few small bubbles 

gl› 	covered with sulphides.  :ha  so;.;:end drop of the reagent 

caused gam;ue to aIpear on the bubbles. A third - and fourth 

drop did not appear to dissolve sufficiently  ta  form a 

distinct froth, a few large and brittle bubbles appeared. 

The sulphides appored to flocculate and mather -.In a thick - 

mass without risinF to the usual pulp level. This scum was 

scraped off as clean. as possible to: de termine the i2;rade and 

recovery of the values. 
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Concluslons _ _ .  

The Investiat±on Indicates  mat  the No  :53 

oil has no rrothin properties. 

Tost roo 1-5 Indicates that the arJount 

of pine  ou. in  the ni..ture of  7 5 per cent pine oil 

and 25 per cent i`o. 3$  oil) used as a frother in this 

test is equal to the amoc,nt of strafi.L;ht pi ne oil usod 

in Test ho. 1-A. 

Tho receverls and ratios of concentration 

of Tosts 	1-A, 1-B,  and  1-C are practically equal 

when un to 25 per cent no. 33 oil uas used in tho 

rrothor. 

increasin  o the ai.fflJunt of 'Flo. $3 ell to 

50 per cent had a dctrimental  choc t; on the recovery 

and 	of the concentrate. 

It is apparent that Mo. :53 oil is of no use 

as a frother or as a diluent for pine on. 
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