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OTTAA . 	January S e  1947, 

REPORT 

of the 

ORE DRESSIbib  AND METALLURGICAL LABORATORIES. 

Investigation No, 2164. 

Gravity and Flotation Concentration of Lead-Zinc Ore 
from the Van Mer NineS Limited, Tichborne, Ontario. 

Shiplrient: 

A shipment of three bacs of  re  weight 420 pounds, 

was received on September  23, 1946. The  shipment was sent 

from Tichborne, Ontario, and  was  submitted  by 1',1 E,  DeMers, 

2648 Wurtele Street, Montreal, Quebec, 

The property of the Van Mer  Mines  Limited from 

which the sample was taken was  said to be the old  Frontenac 

La d Mine, located in Loughboroué;h township,  Frontenac 

county, Ontario. 

Pirypose of the Investifetion: 

The sample of ore was submitted to determine its 

response to table concentration and flotation. 
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;3ampliand_Analxs 	- 

The shipment was crueaed and sampled by otandard 

methods; A Il'eprok3entative portion was found to contain 

the rollouîngg 

None. 
0.49 ozdton 
None detected, 
1,10 per cent 
22.5 
7.07 
0.0d 

14.87 
57.40 

Results of Ezperimental Tests 
e 

Table conceDtration did not produce satisfactory 

grades of concentrataiz of load and .5.nc. 

Flotation tests indicated that a cleaner load 

concentrate containing 51 0 75 pee cent lead„ 7.91 per cent 

zinc ana 2202.  onces  of silver per ton could be obtained 

grom the ore. Rocovory in tho rougher flotation concentrate 

W110 69.7 per cent of the 108.60 

Tho enc concentrate contained 56.50 per cent zinc, 

0,08 per cent lead, 7.45 per cent iron, 1.71 per cent insol-

uble, with a recovery of 90.1 per cent of the zinc. 

Character of the Oro 

Polished sections were peepared from selected 

spoolmens of the ore and  were  examined micrescopical1y0 

GEIngue - 

The Gangue mterial iS an assemblage of hard rock 

silicates with rather abundante moderately coarse to fine ° 

 disseminated carbonate. 

(Continued on next page) 



!, 

- Page $ - 

(Character of tho Ore, conts2 d) - 

Metallic Mlnerals - 

Metallic mineralization is strong In the polished 

sections, It is represented by sphalerite, pyrite, 

pyrrhotite, chalcopyrite, and galena. The first throe of 

the  five sulphides as namod'above are abundant, Chalco-

pyrite and galena are present only in minor amounts. 

Spha1erite 9  tho . most abundant metallic . mineral, 

is disseminated through gangue as coarse to very fine 

irregular grains with the coarser sizes predominant  and  in 

many places, sufficiently abundant to be called massive. 

Mot; of the sphalorlte (zinc sulphide) is almost free of 

inclusions, blx ,  in on  section it contains rather numerous 

small grains (),:' gangue and sulphides, especially pyrrhotite 

and ohalcopyrfte. The latter range down to 10 microns or 

1088 in size and are too small to bo economically released 

by grinding, but the total quantity tied up ln this way 

appears to be very small. 	 . 

Pyrite Is almost as abundant as sphalerite,with 

which mineral it Is often closely associated, U. occurs 

in gangue and sphalerite, largely as coarse Irregular grains 

and small masses which contain occasional Inclusions of 

« gangue and sulphides 

Pyrrnotlte is relatively abundant in only one 

polished section and Is present as coarse to fine dissemln-; 

ated graina, snail ms se s and narro volniets in gangne, 

and also as small inclusions in sphalerite and pyrite. 

Chal ,.1.opyrito and galena are visible in compara

tively small aA.ounts as medium coarse to fine scattered 

grains In ganguesphalenvIte and pyrite. 
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tfi„on was calculated  from  the analysis 

Ratio of 
Concentration 

.J . X .P=M'3NTAT, WSTS 

Test No. I. - Tablo Concentration of S12;ed Food. - 	 _ 

For this test a 25•pound sample of the ere was 

cruahed to pass 20 mo;oh, It was screened on 28-p 35-, 

and 65-mesh  $c 	E3 	The various screen fractions were 

tabled on a laboratory Alfley table. Each screen fraction 

was treated as 	eparate test. The products recoveed 

wore a concentrate, middling and tat1ing. Each product 

was analysed for load and zinc. The analysis of the food 

------- 
roost lA - 	M 20 +28 esh Oro. 

+ - J .., ,, 	 -Dralia5-7•1tIon, 
-, , • 	4. 	p lioduc),s 	el ,.  

	

1 por cent 	per  cent, 
cent 	Pb 	Zn 	Pb 	Zn 

100.0 Food 
Lead and 
zinc conc. 

WIddling 
Tailing  

20,8 
55,8 
45,4 

0.78 20.61 100,0 

n 
e',00 

0.50 
0.27 

	

38.75 	62 4 2 	59,0 

	

22,31 	22,8 	58.8 

	

10..55 	15,0 	22 0 2 

Test 113, 
Feed 	100.0 
Conc. (Lead) 	8.9 
Conc. (Zinc) 30.1 
Middling 	22.9 

58,1 

-28 +35 Mesh Ore 
0 0 77 21,24 100.0 100 4 0t 

	

1 2 
 4.15 37,52 	47.9, 15.7 11.1'1. 

0.90 35 	1 .26 	55, 	47.1  

	

0 5 27 23,32 	8,0 	25 4 1 

	

0,18 6.69 	9,0 	12,1 

Test 10, -..-35 +48 Mesh Ore. 
Feed 	100,0 ' 0,79 23,12 100.0 100.0 
Coney (Lead) 	6,6 	8.30 33.87 	69.4 	9,6 
Conc. (Zinc) 20,0 	0,47 39 4. 61 	18,0 	48„0 
Middling 	15,3 	0.27 54.50 	5,2 	22,9 
Tailing 	48,1 	0,12 9.3t 

Test 1D -48 ±6E Mesh Oro. 

7,4 I 19,5 

,c„.1 

Feed 
Conc. (Lead) 
Conc. (Zinc) 
Middling 

 
1 ) 

Middling (2) 
Tailing 

100.0 
2,0 

16.0 
21,8 
28,8 
31,4 

0,87 24„56, 10050 
21,70 24,64 ;  49,6 

	

1,42 41,57 	26.1 

	

0,27 57.21 	6,7 

	

0,35 25,06 	11 4 5 

	

0,17 '6,08 1 	6.1  

	

100,0 	- 

	

2,0 	5001 . 

	

27,4 	6,2a. 
33,2 
29,6 

rl  o 1 

Test 5.E. -65 Mesh Ore 
Feed 
Conc. (Load) 
Conc. (z.. no  
Middling 
Sand Tailing 
Slime 	- 

	

6,1 	23.10 32 4 75 	74,0 1 
1,90 27.331 100,0 100.0 

7,5 
100.0 

	

23,9 	0„72 45„60 	9.1 	38„1 

	

47'04 	0,20 20.28 	5.0 	0„:? 0 , rir n 

	

1 4 ,3 	0,90 23012 	6.8 	124  

	

8 4 3 	1  -37 On fri 5„D.  

(Continued on nozt page )  
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Feed 	 100,0 	0.70 . 22„73 100,01 100.0 

Lad  middling 	
1.2 56.02 10.95 	63.7 	0.61  

	

2.3 	7.94 9.65 	20.1 	1,0 	4$ „5:1, 
Lead cone. 

Zinc conc. 	M„5 	0.10 59.52 	0,5 	90.31 	2„9:1. 
Zinc middling 	3.6 	0,59 18,45 	3.0 	2 0 9 1 	8:10 
Plot. tailing 	58 0 4 	0,08 2.05 	6.7 	5.21 
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(Enporimo)tal Tests, eonte (1 ) - 

Me table cOE•Icentratien did not result In 

2eparatIng zinc Prom ',ead 

Test No, 2. - Flotation_ 

Concentration was attempted by selective 

flotation. 

Ueagents to the  Bali  M111 - 

Soda  ah 	- 200 ibdton 
ZnSO4, 	- 	1,0 
naeN 	- 	002 	SP 

• 
Grind, -67 per cent minus 200 mesh. 
Dilution, 4:3. 

(PI% S0 8 ) Roacents to T,ead Flotation - 

Pot0 ethyl xanthate - 0.02 lb./ton 
Cresylic acid 	- 0.20 

The load rougher concentrate recovered was recleaned 

without additional reagents. 

The pulp in the flotation machine was now conditioned 

fop zinc. 

Reacrents to ZInc Flotation - (PH, 1105) 

Lime 	 - 	4.0 lb./ton 
CuSO4 	 - 	1,0 	u 
Pot, ethyl xanthato 	- 	0 0 8 	fe 	0  stage feJet. 
Pire  oil 	 - 	0,1 	r , P 	

t9 	e 

A zinc rougher concentrate was recovered which. 

was recleaned with 0,5 pound  lime  per ton and 0,05 pound 

potassium ethyl xanthato  per  ton› 

Results 

We ight.e 	Assays 	tri buti on, t 
Products 	, per 

cent Pb 	Zn ' Pb 	.in 'ConcontrWam 1 
por c:ont ï per  cent 	Ratio  of  

G. 



F;If 

'1„0 
1 0 0 
002 8,1 

Soda adh 
rAnSO4 
Naaig 

lb ,/ton 
PP 

tra 

TO 

SD 

PD 

SU 

0,2 lb./ton 
0,2 
0.05 
1,0 
0.025 
0,10 

Soda ash 
ZnSO4 
NaCN 
Sodium silicate 
Butyl xanthate 
Cresylic acid 

EX-4. 

Products 

Peed 
Lead conc.° 
Lead middling 
ZIre conc.'Do 
Zinc middling 
Flot. tailing 
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(Experimental Tosts„ contql.) - 

of ho  

Test 'fio. 0. 	Flotation. 
eeee....nrearra, ■ • ■ ••treenc,,enCre,gneJ 	 • 

This test was made to attempt to raise 

lead concentrate 0  

Reagents to .Ball Mill - 

the grade 

Grind, 78  per  cent minus 200 mesh. 
Dilution ()  4'0)3. 

ReaKents to Lead Flotation 
•nt..a—rr,-M1Y.e 

(pH, 	,,5) 

Butyl xanthate 	 0,10 1b0/ton, stage fed 
Cresylle acid 	 0,17 

Reagents to Lead Rougher Concentrate ii9e1ooned (pil, 9 r, ) 

A lead cleaner concentrate and a lead middling were 

recovered. 

Reagents for Zinc Plotatign - ( pri e  loo t) ) 

Lime 
0uSO4, 
Amyl xanthate 
Pine oil  

2,0 lb./ton 
1.0 
0,5 
0,1 

p steel god. 

,with 1,0 

9nle zinc rougher concentrate obtained was recleaned 

pound lime and 0.02 pound  amyl xarthate per ton. A 

zinc cleaner concentrate and a zinc middling were recovered. 

Results3 
ertsemeKercres, IgC,CC 

uwa7-67---un-taaliiIas; 
per  - Lpercent 	per_oent 	Ratio of 
_contm2 . 7b11172;r171:11%:_l_Zà .1,-, , Coneoni;ratio-,t: 

1—  

1000 076.21971000 100.0 

	

0,7 51,75 7,91 	47,6i 0,3 	142,831. 
.; 	1 

	

2.9 10.92 12.57 	42.'3: 	1.7 	54,031. 

	

35,0 	0.08  $6.58 	3.7. 904  
3,8 1 0.42'18.56 . 	2.1 	5 0 2, 	26.431. 

	

57.6 	0.06 1.82 1 4.5 	4.7] 

Weight 

0 - Lead concentrate contained  Ag.  22.02 ez,/ton. 

Zinc concentrate contained Ps 7.45 per cent, Ag  0,52 ounc. 
per ton, Insoluble 1.71 per cent. 
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(FiJgxwimental Test 	cont'd) - 

In continuous operation e  the percentage of zinc in 

the tailing would be lowered by the use of scavenger collo. 

Additional flotation tests ln which various reagents 

were tried showod that the recovery of lead in the rougher 

concentrate was not appreciably increased. 

In one test the lead concentrate contained lead 

35.77 per  cent zinc 7.19 per cent s, copper 0.10 per cent e 

 S'ilver 15.2 ounces per ton e  and :Insoluble 34.0 per cent. 

g9,219j:LU 

The unfavourable ratio of galena to sphalerito In 

the feed (1.25235.5) 0  and the presence-of considerable :iron 

pyrite  e  make the table concentration of this ore more compli-

cated than if the separation were only for lead and zinc. 

The recuite obtnined on a laboratory-size table were 

unsatisfactory. It is possible that full-sized equipment 

would effect a better .  grade of lead concentrate. 

Selective flotation of the lead and zinc  le. the 

most suitable method for treatment of this ore. By this 

method .the iren . pyrite is depressed and pnssee out in the 

mill tailing s, and marketable grades of lead and zinc 

concentrates can be produced. 	• 

Comparing the results obtained in this investigation 

with those obtained in 1926 e  1928  on  ore from the  saine  property 

leads to the conclusion that this present sample does not - 

represent ore similar to that previously Investigated: Former • 

ohlpments contained a much higher ratio of lead to zinc 

than does this ono gg and table concentration produced 

high-grade load concentrates with a low percentage of zinc. 

The low ratio of lead te zinc and the presence ,  of 



lr 
# 	 - ftge 8 - 

(Conclueonn e  cout , d) - 

much pyrIte ln tho namPlo on whloh thla prosont inventle-

tlon was made :tondo to  th o conolukd.on t • at tho materJel 

ls erom  the  dunp  and han had most of tho lead romoveC by 

prevlous operatIonoo 

The remits Obtelned In thls lnvestlgatIon can 

only be consIdorad to apply to ore sImIlar In grade and 

character to that submItted in the shipment. 

00000000000000 

00000000 

00 

WahL713<, 


