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Shipment 

A s emple weighing 35 pounds »  was received on 

March 4th e  1942,  This sample was picked at random from the 

ore dump of the Amity Copper Mine »  at Boston Creek, Ontario. 

The sample was submitted by D. M. Bridon, Doble r  Ontario. 
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Purpose of investigation 

Mr.  D  ivi Briden requested, in his letter of 

February 25th, 194,2„ nto have flotation test run on it 

(i.e., on the sample submitted), giving cmpleta analysis 

of the copper concentrate. Also if It would be possible to 

recover the iron pyrite °  V,ould also apPreciato the quantity 

of reagents used ao that I may be able to get a rough estimate 

of coats, otc o u 

Characteristics of the Orc? . 	. 	. 	, 	, , 	, „ 

Siz  polished sections were prepared and examined 

under the reflecting microscope for the purpose of determining 

the character of the ore.. 

Ganouo, - 

Gangue material consists chiefly of siliceous, dal* 

greenish-grey rock, Which .carries considerable carbonate 

(calcite) as finely disseminated grains and tiny veinlets. 

In several fragments it exhibits a schistose structure along 

which some metallics and carbonate are distributed °  A !mall 

amount of milky white quartz Is also present. 

Metallic Minerals - , 	„ 

In their order of abundance, the metallic minerals 

present in the sections  ares  chalcopyrite, pyrite, magnetite, 

pyrrhotite,  gaina and sphalerite °  

Chalcopyrite and pyrite, the only really abundant 

metallics, occur ac smell masses and as coarse to fine Irregu-

lar grains dissomnated ln gan,gue° Each mineral contains 

Inclusions of gangue and of the other °  

Magnetite is locally common in gangue as small, 

snhedral grains which are often associated with the sulphides° 

' In one fragment, however, the grains of iron oxide are almost 



et, 

- Page 3 — 

(Characteristics of the Ore, conUd) - 

free of sulphides a.nd appear to be accompanied by carbonate 

alone narrow bands which probably follow a residual schlstosity 

in the gangue. 

A small a•ount of pyrrhotite Is present as occasional, 

tiny grains in gan&uo and in pyrite. Negligible quantities of 

galena and sphalerite, usually associated with chalcopyritc e  

are visible in gangue as rare, small grains, 

Sampling and Analvsl, 

hs received, the samlo of ore was minus hall'  inch 

crushed material. This product was crushed to minus 14 mesh 

and sampled by a standard method, The analyses were as 

follow's; 

Gold (Au) 
Silver (Ag) 
Copper (Ou) 
Zinc (Zn) 
Load (Pb) 
Sulpiiur  (S) 
Pyrite (PeS2) 
Arsenic (As) 
Nickel (e) 

0,005 ounce per  ton. 
0446 	 ID 

6 0 35 per cent. 
0.05 	eu 

0,15 	se 

9,93 	t? 
5 0 0 
Ni?. 

 N114 

•• 

Experimental Test 

Tho experimental tests consisted of flotation con-

centration for the recovery of the copper and the pyrite, 

Copper concentrates were obtained whiCh assayed from 27,94 to 

26,14 per cant  copper and contained. from 93,6 to 95.7 per cent 

of  the coppor in the or e4 The copper cleaner tailings contained 

:rom 4.2 to 2 0 0 per cent of the copper in the mill feed, In 

mill practice the cleaner tailings would be returned to the 

head of the circuit, this would Increase the copper recovcœy 

slghtly. Tho calculated values of the copper flotation tall- 

ings wore 0,20 per cent copper. 

Analysis of copper concentrate of Test No. 1 was 
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(Experimental Tests„ contîd) 

as follows: gold, 0,03, and silver, 1,85 ounces por ton; 

copper, 27,94; zinc, 0,15; lead, 0,63; iron, 29,81; silica, 

0,48; alumina (Al2031 1,19; magnesia (MgO), 0,65; and lime 

(0a0), 0,66 per cent; arsenic, antLmony and bismuth, nil, 

The pyrite concentrate (Test No, 2) assayed 41,30 

per cent sulphur; and the ratio of concentration  was 25,77 

into 1. In practice, some of the pyrite In the copper and 

the pyrite cleaner tailings would be recovered, thus the 

ratio of concentration would be lowered, 

The amnunts of reagents used for copper flotation 

were lime, 2 0 0; sodium cyanide, 0,10; potassium amyl xan-

thate, 0,08; and pine oil, 0,124 pound per ton of ore, For 

flotation of pyrite, 0,50 pound of copper sulphate and 0,06 

pound of sodium ethyl xanthate per ton of ore, were used, 

Details of  Tests 3 

Test No, 1 0  _  

The ore was ground at 57 per cent solids to 79,6 

per cent minus 200 mesh with 2,0 po • nds of lime and 04 0 

po nd  of sodium cyanide per ton of ore, The copper  minorai s 

were floated using 0,08 pound of potassium amyl xanthate and 

0,124 pound of pine oil per ton of ore; the froth was removed 

for 8 mlnutes, For pyrite flotation, 1,0 pound of copper 

sulphate and 0,08 pound of sodium ethyl xanthate per ton were 

used; the froth was renoved for 6 minutes, 

The rougher copper concentrate and the rougher pyrite 

concentrate were cleaned by refloating; no reagents  were  Used, 

The froth was removed for 5 minutes In each case, 

(Continued on next page) 
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(Test Wo o  1, collUd) 

pH of the pyrite flotation tailing solution - 7.9. 

n 	49 42 copper cleaner 	 - 8.7. 

*0 	0 	0 n 
pyr1t,e 	 - 8.6. 

Results?; 
.V■11.eight, 	Analysis, 	gilistelbutiongRatlo or 

Product 	 per 	per cent, • of  cope " r - concen - • 

cent Cu -Pyrite; per cent 	tration 
‘0'  e,  

Feed 	 g100.00 	6 .47: 	?> 	 100.0 
Copper concentrate 	;' 21.68'4 27.94 	. . 	. . 93.6 
Cu cleaner tailing 	6.34': 4.32g 	 , . 4.2. 
Pyrite concentrate 	,g 4,3(h 1.0935.77 0.7 

. Pyrite cleaner tallingz 4.22 	0.59;;› 	?, 	 0.4 , 
Pyrite rougher tailing 63.48?, 0.11 	;> 0 0 07g 	1.1 

1.,{17,11,,i2AU.S1711717,..1,1,1,41.11-  

Calculated value. 

The analysis of the coppor concentrate ws 

follows 3 

Gold 	- 0.03 
Silver 	- 1.85 
09PPer 	- 27.94 
Zinc 	 - 	0.15 
Lead 	- 0,63 
Lime 	- 0.66 
Magnesia 	- 	0.63 
Alumina 	- 1.19 
Silica 	- 	6.48 
Iron. 	- 20.81 
Arsenic 	- Nil 
Antimony 	- Nil 
Bismuth 	- Nil. 

Test No. 2. 

This test was sinilar to Test No. 1 with the 

exception that the amounts or copper sulphate and sodium 

ethyl xanthate were reduced to 0 0 50 and 0.06 pound per ton 

respectively. 

(Continued on next page) 
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(Test No. 2 0  contîd) 

-115:;-:071LTEraTïffirEre72F 
g per 	. 	per cent 	g of copeer, ;concon- _,. 
g cent 

Food 	 :100.00 
Copper concentrate 	g 25.40 
Cu. cleaner talling 	g 56 
Pyrite concentrate 	g 3.88 
*Pyrite cleanor talling g 5,43 
Pyrite rougher talling g 65.73 

Calculated value. 

g Cu : 	8 !,q)yriteg,per cent 	gtration , u..-t.-.,-,.,,,..,,-=-,-,,- ........................................ .; .,,-,,,,,,,,- .. .. -,,,,..„--„,,,,,,,,,,,..„ 
0 	 g . 

; 6.59g 	- 0100.0 	. . . 
'26014, 	„ . 	, 	95.7  
g 2.30 g 	g 21.8 g 	2.0 	. . 
g 1.15 g 411.30 g 	t, 	0.7 	g25077g1. 
g 1.05g 	. 	42  . 	0.6 	0 , 
g 0.10g 	g 	0.11g 	1 0 0 	. . 

The copper in the rougher 

per cent (calculated valuo).  

copper tailing was 0,20 

Conclusions: 

The results of the above investigation show that It 

le possible to obtain a copper concentrate assaying about 27 

per cent copper and containing around 95 per cent of the copper 

in the ore. 

Iron pyrite can be recovered by notation. The sulphur 

content of the concentrate obtained was rather low, namely 41.30 

per cent. The ratio of concentration was 25.77 into 1 0  but ln 

mill practice c ame of the pyrite In the copper and ln the pyrite 

cleaner tailings would be 

of concentration. Uniess 

hîgher than In the sample 

recovered. This would lower the ratio 

the pyrite in the ore ls appreclably 

on which those tests were conducted, 

it would not be economical to treat the ore for pyrite recovery. 
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