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of the 
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Investigation No 2238. 

Testing Samples of Xanthates Submitted by the 
Dominion Rubber Company Limited, Montreal, in Comparison 

with Similar Flotation Reagents Used in Industry. 

Shipment: 

On April 3, 1947, two samples of xanthates were 

received, for testing, from the Dominien Rubber Cans  

Limited, b50 Papineau Avenue, Montreal, Quebec. The samples 
umumminiMINisiNNIIIMINhommi 

were designated as sodium ethyl xanthate No, 60-P119 and 

potassium ethyl xanthate No, 60-P117. 

Purpose of the Investi-ration: 

The purpose of the investiotion was to test these 

xanthates against those currently used in the laboratory 

and in industry-.in this case Bear Brand reagents—to see 

whether they exhibited similar collecting properties on 

the common sulphide minerals. 
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Chemical Analyses of Samples: 

The following chemical analyses of the xanthates 

were submitted with the samples: 

Sodium ethyl 
Xanthate 

Potassium Ethyl 
Xanthate 

No. 60-?119 No. 60-P117 

- 	Per Cent 

Xanthate 93.4 97.1 
Thiosulphate 0.84 0,45 
Carbonates 1034 1,34 
Sulphites 0,49 0.94 
Caustic alkali 	- 0.48 0.26 
oisture and Volatile 1.06 Nil. 

Sulphides 	• Nil, Nil, 
Thiocarbcnates Nil. Nil. 

Investigative Procedure: 

The three most common sulphide minerals floated 

with xanthates without the use of activating reagents are 

those associated with copper (chalcopyrite), lead (6alena) 

and iron (pyrite) ores. In this investigation three typical 

ores were selected which were known to be amenable to flota-

tl_on concentration of copper, lead and iron. 

Employing standard methods of flotation testing, 

each of the xanthates submitted by the Dominion Rubber Company 

was tested in comparison with the 8ear.Brand xanthates under 

identical conditions t with each ore. 

Note: 

"Identical conditions" in this case refers to) 
(the grindieo, corelitionin6 periods, quantities of ) 
(reagents added, flotation time, and other factors,) 
(each of which was maintained as uniform as possi- ) 
(ble in compRrativeteste. It will be observed 
(that the calculated feed assay for each test 
(varied s1it. ). • 

Test  No. 1(a-D). - Copper Ore, 

The tests on the Copper Ore were made as shown 

in Table I. 

(Continued on next page) 
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(Investigative' Procedure, contld) - 

TABLE I. 

Test 
_No. 	 Heajent Used  

1-A 	Bear Brand (B,13.) potassium ethyl xanthate. 
1-3 	Dominion Rubber Co. (L,RLC.) potassium ethyl xanthate. 
1-C 	U.b, sodium ethyl xanthate. 
1-D 	D.R.C. sodium ethyl xanthate. 

Flotation 0onditions - 

Grind - 83 per cent minus 200 mesh. 
Reagents to Ball Mill: Soda ash, 4.0 lb./ton 

Naar, 	0.10 

reagents to Cell: Xanthate, 0.10 lb./ton 

	

Pine oil, 0.05 	f̀  

ondi tioni.a time 	- 6 minutes. 
Flotation time 	- 7 minutes. 

Test No,  2(A-D) . - Lead Ore. 

The tests on the Lead Ore were made as shown in 

Table II. 

TABLE II. 

Test 
No, 

2-A 

2-C 
2-D 

h:eagent Used 

;..B. potassium ethyl xanthate. 
L:,h. . 	c, 	9 	9 

F.B. sodium ethyl xanthate. 
D.R.C. 	

tt 	H 	 t? 

Flotation Conditions - 

Grind - 73 per cent minus 200 mesh. 
Reagents to 6a11 Mill: Goda ash, 1.0  lb ./ton, 

Zinc sulphate, 1.0 lb./ton. 
IvaCN, 0.5 lb. /ton. 
Sodium silicate, 1.0 lb./ton. 

Reaents to Cell: i~ 	n Yanthate, 0.07 
Pine oil,' 0.03 
Cresylic acid, 

lbe/torn, 
lb./ton. 
0.03 lb./ton, 

Conditioning time 	- 6 minutes. 

Flotation time 	- 7 minutes. 
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(Investigative Procedure, conttd) 

Test no. 3(A-0). - Pjvite Ore. 

The tests on the Pyrite Ore were made as shown 

in Table III. 

TABLE III. 

Test 
No. 	 Reagent Used  

3-A 	B.13. 0 potassium ethyl xanthate. 
3-B 	D.h.C. 	" 	Ts 	! 5 

3-C 	H.B. sodium ethyl xanthate. 
3-D 	D.R.C. " 	si 

• 

Flotation Conditions - 

Grind - 70 per cent minus 200 mesh. 
Reagents to Ball Mill: Soda ash, 3„0 lb./ton. 

Reagents to Cell: Xanthate, 0,1 lb./ton. 
Pine oil, 0.05 lb,/ton. 

Conditioning time 	6 minutes. 

Flotation time 	7 minutes. 

EXPI, RIMEWTAL'R.7,3ULTS: 

22_222221:_911. 
The results of the test on the Copper Ore are 

tabulated in Table IV. 

TA6LE IV. - Comx)arative Test of Xanthates  
on 55i.cer Ore. 

Test 
------rvoight of Cu 	Assay of 	, -ITTsay of 

Concentrates, Concentrates t Tailing, 
• er cent 	Cu, 	er cent 	;Cu 	•er cent,• 

Recovery 
of Copper, 
or cent 

accalm. 

1-A 15 r. 0 13,97 	0,082 96,8 
1-B 16,4 11,15 	0,14 94°0 
1-C 18,3 10.94 	0.11 95.7 
1-D 18,4 9,35 	0,14 93,8 

(Continued on next page) 
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?00.0 
94.0 
6.0  

Feed 	 IOC+ .., G 
Flotation conc. 	16,4 
Flotation tail.ir4at 	83_6  

Test Yo. l.-Do- - i:oki;niQn ii?tiwbNr C Sodium 
]terit'tlaté3. 

Test Nc.i--C a ~ fear Brand Sodium ..._... 	......~     	..~..,.,.....~...   XAi`ltÏlai,e• 

Feed 
Flotation cone, 
notation tailin& 

00.0 
95a7 
4.3 

Feed 
Flotation conc. 
Flotation tail 

,...,..~ . ~.~. 

1,84e 
C'ova~? 

0.14 

100,0 
03,8 
6 v 2 
. ~.-~.:..:..~..«....~. 

ge 5 - 

;~'xperl.mer.tal Nesults, contld`} - 

Test No. 19k. 	Bear Zrand Pa S3 I= 7,thy1 Xanthate, 
'aeight, ! Assay, 	; Distribution 

Product 	: per 	! Cu, of Copper, 
cent er eenti •er cent _ 

Feed 100.0 2,170 100.0 
Flotation cone. 15,0 13.97 96,8 
Flotation tailing .85.0 0.082 3,2 ~ 

Test No. 1-P, 	Dezr.inion Rubber Cc. 
Potassium Ethyl Xan thate. 

s.l. ~z ~ âiang fr•._.>^ Tests Nos. 1-A to 1-D 

Al`vhca-a 	the calculated copper content 	the ; tests 

;::,sing Lear r:.`•ana xanthatc:e were higher, it will be noted that the 

assay of the tailing was l.ower, i.:n _ca#;irG a slightly better 

collecting &c tion. The Bear rra,nd reagents also had s s<',.htly 

Lc:tt:er selectivity, the grv?dec .f. wep;;er 
	

icentrate being 

a lâttïe higher'a 

On Lead  Ore, 

The results of the test en the Lead Or are 

tabulated in Table V. 

(Continued ( n next page) 
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(ExpE.rimenta? Results, contld) 

T'aBLF; V. - Comparative Test or Xanthatee 
on Lead Ore. 

i'as w 
WU r 	~ ~ --- 

:e16 t 	of' •, 	~ 
Ooncent.rates, : 
oer cent 	;Pb  _....... 

A

_ 	....~..  
ssay of ; 

Concent:°ates, : 
er cent :Pb 

. 	, 
Assay of 
Tailing 

er cent 

, 
Aetovexy 
of Lead, 

; 	ex~ cent 

2-A 23.6 17.88 0,53  91, 2 
2-3 23,5  19,60 0.40 93.8 
2P=C 15,3 29a56 0.40 93.0 
2-D 22.0 28.14 0.43 94.9 

...,--r-.-...=.......  

.l>ee,.t No, 2-N. - Bear Brand Potassium ??th l Xanthate. 

Product 	; 
ieight, 
per 
cent 

Ass ay, 

	

P--c,, 	
~ •~er dent 

• -.... 	I 	. 	. 	. 	. 

Distribution 
of 	i",~:ad, 
oer cent 

. 	.._-..y . 	....~- 	. , 	.._ 	. _ .. 	. 04,Y, 4 .9[1( 44M.P.I   , 	. 

Feed 100.0 4a€2, 10060 
Flotation conc. 23.6 17.86 91.2 
notation tailing 76.4 0n53 8.8 

Test No. 2-B, - 	';''tzbbe.r Co. 
Potassium Et1:y1.  Xaritf:te ., 

Feed 100q0 4r 92* 100,0 
Flotation cone, 25.,5 1.9.60 93.8 
Flotation taili.n 76.5 0,40 6.2 

Test No. 2-C. w- ïâe-.ar Brand So:::`.:zrnFthy:. Xanthate. 

F'oed 	 ~ 100.0  
Flotation cone, 	715,3G20,56
rFlotationt:ailir-1 84A7  

100.0 
96.0 
rv (1 f~ 

Test No. N-Sw, Xan
t hate. 

-~ Dominion Rubber  Co. ~~;~~iiu~. ~rr..._. 
Ethyl   Ai7.Â2i1ate • 

Peed 
Flotation  conc. 
Flotation ;ailix`•< 

N 	^ loom 
}~ o V 

~78 %? 	0 q ~ 4 5.1 

Calculated. 

Conclusions  fram Tests ;o , q 2-A to 2-D - 

The 5ominior Rt:<b'aer C,_, .;. arW s potassium ethyl 

xanthate showed better collectinv action and selectivity than 

the Sear Brand potassium ethyl xanthate on lead ores. The 

Bear Brand sodium ethyl xanthate may have s13.6htly better 

selectivity than the Dominion Rubber Company's sodium ethyl 

xanthate on lead ores but the collecting action would be 



(Exporimental Results, contld) 

slightly better with the Domin,,on Rubber Company's reagent. 

In this latter respect it will be noted in Test No. 2-D 

the calculated lead reed was higher than in 2-C but the , 

assay of the tailinEs was almost the same. 

On. P_yri, P Ore. 

The results of f:;le,  test on the Pyrite Ore are 

tabillfited in Table VI. 

TABLE VI.. 	Complrative Test of Xanthatea 
on P. virre Ore. 

No, 
Test 	Ir.;oncentrates. 

pailsht of Py 

ercant 

Assay or 	: 
Concentrates,: 
S 	per dent ! . 

Assay of 
Tailings  
S, per centi.er  

Recovery 
of sulphur, 

cent 

3-A 
3-B 
3-C 
3-D •==......, 

InOV.• ...0......... 

4.5 
4,7 
4,5 
5,0  

26,22 
24,90 
27.17 
20.02 

0,76 
0.74 
0.79 
0.86 	1 

62,0' 
62,6 

1 	6146 
55.1  

,.... 

Test No, 3-A. - hear Brand Potassium Eth 1 Xanthate 

';"roduct 
, 

pe: ,,  
cent 

Assay, 
,.,, , 

•er cent 

s ribution 
of Sulphur, 
Der cent 

f=1111MWEV
Aiwlowm 

' ....,, "711.17.....''.....r....o,  - 

Feed 
notation dom. 
Flotation tailln,  

100.,.0 
4,5 

- 	25.5 

1 916  
f 	26,22 
I 	0.76 

100.0 
, 	62.0 
• 36,0 	- 

Test No, 3-B. - Dominion Rubber Co. 
1-otasslum  Ethx1 Xanthate, 

Peed 100,( 1,8gb  100.0 
nottation conc. 

1 
4.7 24.90 62.6 

notation talling 95.5 	1  0.74 37.4 

Test No, 3-C. 	- Bear Brand Sodiuathyl Xanthate, 

Fieed 100,0 1.966 100.0 
'Flotation conc„ 4.5 27,17 61.6 
Plotation 95,5 0,7:4 $8.4 

Test No. 	- Dominion Rubber Co. Sodium 
.Ethyl Xanthate. 

Peed 
Flotation Conc, 
Flotation tailinE, 

100.0 
5.0 
25,0 

1.82 
20.02 
0,86 

100.0 
55.1 

I 	44,9 

Calculated. 

(continued on next page) 
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(Experimental Results, cont'd) 

Conclusions from Tests Nos. -A to 3-D - 

There is very little difference between the two 

companies' brands of potassium ethyl xanthate, for pyrite 

flotation. The Bear Brand sodium ethyl xanthate would 

appear to be both more selective and to have greater collecting 

ction for pyrite. 

Conclusions: 

1. The Dominion Rubber Company's xanthates, 

Potassium Ethyl and Sodium Ethyl, had slightly lower collect-

ing action and slightly less selectivity on copper sulphides 

than did Bear Brand xanthates. This would indicate that in 

order to obtain the same- recovery of copper in the concentrate, 

more Dominion Rubber Company reagent would be required, in 

which case the grade of concentrate would be slightly lower. 

2. The Dominion Rubber Company's potassium ethyl 

xanthate showed better collection action and sei ctivity on 

lead sulphides than did th© Bear Brand potassium ethyl 

xanthate. This would indicate a decrease in the amount of 

Dominion Rubber Company potassium ethyl xanthate necessary 

to give comparable results. 

3. The Bear Brand sodium ethyl xanthate may have 

slightly better selectivity on lead sulphides than the 

Dominion Rubber Company's similar reagent, but in all 

probability the collecting action would be better with the 

Dominion Rubber Company's reagent, In general these reagents 

do not exhibit any great difference. Th results should be 

confirmed in plant operation. 

4. The potassium ethyl xanthates from both 

companies ve comparable results on the flotation of pyrite. 

A plzrnt Seale teat should be made to determine the difference. 

(Continued on next page) 
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(Conclusions, contid) 

5. The Dominion Rubber CompanyPs sodium ethyl 

xanthate did not appear to have either the selectivity or 

the collecting power for pyrite that the Bear Brand sodium 

ethyl xanthate had. Increasing the amount of reagent would 

probably increase the recovery of pyrite but the grade 

would be lowered. 

6. In general, the results of test work warrant 

ur ther investigation, .ty* ch could only be made under 

operating conditions. 
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