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Mines Branch Investigation Report IR 72-49 

A Study of Selective Flotation Techniques for Concentrating 
Cu-Pb-Zn-Ag Ore fron-i Mattabi Mines Limited, 

Sturgeon Lake Area, Ontario. 

by 

A. Stemerowicz* and R. W. Bruce** 

SUMMARY OF RESULTS 

The three ore samples investigated assayed as follows: 

Sample No. 	% Cu 	% Pb 	% Zn 	oz/ton Ag  

F -1 	 0.7 	1.1 	9.3 	 4.0  
F-2 	 1.4 	0.8 	9.0 	 3.6  
F-7 	 0.6 	2.5 	8.5 	 3.0  

Sulphide mineralization  consisted of pyrite, sphalerite, 

pyrrhotite, chalcopyrite and galena. Silver was present as silver-bearing 

tetrahedrite. 

Flotation of a bulk copper-lead concentrate and zinc concentrate 

at a grind of 83% minus 200 mesh followed by copper-lead separation of the 

bulk con.centrate gave the following range of results: 

Cu conc 
Pb conc 
Zn cone 
Rougher flotation 
recovery, % 

% Pb  
22 - 29 	1.2 - 2.4 

0.3 - 0.9 	37 - 55 
0.1  -0.15 	0,1  -0.2  

89 - 95 	81 - 90 

Similar grades of copper and lead concentrates were also produced 

by selective flotation directly on the ore but recoveries were lower. 

*Research Scientist and **Head, Non-Ferrous Minerals Section, 
Mine.ral Processing Division, Mines Branch, Department of Energy, 
Mines and Reesources, Ottawa, Canada. 
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INTRODUCTION 

Location of Property  

The ore deposit is located within the Abitibi Paper Company 

Block No. 7 near Sturgeon Lake, about 50 miles northeast of Ignace, 

Ontario. Recently a new company, Mattabi Mines Limited, has been 

formed to put the property into production. It is jointly own.ed by Mattagami 

Lake Mines Limited (60%) and Abitibi Paper Company Limited (40%). 

Shipment 

Three shipments of coarsely crushed diamond drill core (about 

3/8 in) were received as follows: 

Sample No. 	 Date received 	 Weight, lbs  

F-1 	 January 9, 1970 	 115 

F-2 	 March 31, 1970 	 110 

F - 7 	 August 6, 1970 	 106 

Nature of Investigation Requested  

In his letter of December 4, 1969, Mr. M. W. Airth, Manager, 

Mattagami Lake Mines Limited, requested assistance in carrying out a 

metallurgical investigation on representative diamond-drill core. It was 

also stated that tests would be carri ed out at the Mattagami laboratories 

and those of associated companies. In subsequent discussions with Mr. 

M. J. S.  Bennett and Mr. K. V. Konigsmann., metallurgical consultant and 

mill superintendent.respectively, it was agreed that the cyanide method 

for copper-lead separation of a buLk copper-lead concentrate was to be 

investigated thoroughly in preference to other methods. This was to avoid 

duplication of effort by the other laboratories who would concentrate bn the 

sulphur 'dioxide-starch and dichromate methods. 
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Sampling and Analysis  

Each of the samples was first riffled into halves. One of the 

halves was crushed to minus 10 mesh and riffled into 16 portions, while 

the other hall was stored for future use. One of the portions was chosen 

at random as a head sample; the weights of the remaining portions were 

- adjusted to make up 2000-gram lots. , In order to minimize possible 

oxidation of sulphides, the practice was adopted of storing both the coarsely 

crushed and finely crushed material in a freezer. Chemical analyses of the 

head samples are given in Table 1, followed by a semi-quantitative 

spectrographic analysis of the F-1 head sample in Table 2. 

TABLE 1 

Chemical Analyses of Head Samples  

F-1 	 F -2 

Copper 
Lead 
Zinc 
Soluble Iron 
Sulphur 
Insolubles 
Silver 
Gold 
Ratio, chalcopyrite: 

0.72 
1.11  
9. 25 

23.2 
25.6 
30.7 
4.01 oz/ton 
0.02 IV 	It 

galena  1.6:1  

1.41 % 
0.79 " 
9. 02 " 

25.1 " 
28.8 
26.5 

3.59 oz/ton 
0.014 
4.5:1 

F-7  

0.59 % 
2.50 " 
8.46 

27.8 
27.5 
15,2 
2.99 
0.012 " 
0.6:1 

11 

It 	It 

TABLE 2 

Sémi-Quantitative Spectrographie Analysis* of F-1 Head Sample  

Range - % 	 Elements  

Principal constituent 
1.0 to 0.1 
0.1 to 0.01 
Not detected 

Si, Fe, Zn 
Pb, Mg, Al, Cu 
.Ni,Mo, Ca, Cr, Mn, Ti, Zr, Ag 
Ba, Be, B, Sb, As, W, Sn, Nb, Ta 
Ge, Bi, V, Sr, In, Na, Co. 

*From Lnternal Report MS-AC-70-4. 
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Mineralo,gi cal Examination*  

Fragments from the F-1 sample and also a representative portion 

of  the  minus lp-mesh head sample were submitted to the Mineral Sciences 

Division for mineralogical examination. 

Four polished sections for microscopic study were prepared 

frorn the diamond-drill core fragments. The -48 + 100 and the -100 +.200-mesh 

fractions of the minus 10-rnesh head sample were separa.ted using heavy liquids 

with specific gravities of 2.96, 3.3 and 3.7; the sink products at 3.7 w-ere 

further separated into sub-fractions magnetically using a hand magnet and 

the Fran.tz magnetic separator. Polished sections were then prepared 

froin several of these sub-fractions. The hand magnetic fraction was 

subjected to X-ray diffractometery" to determine the ratio of monoclinic to 

hexagonal pyrrhotite. The minerals were iden.tified by microscopy, X-ray 

diffraction analysis and electron -probe microan.alysis. 

The diamond-drill core samples consisted principally of sulphides 

with minor gangue; a few of the core fragments were attracted to a hand 

magnet and contained mainly pyrrhotite and magnetite, while a few others 

contained mainly gangue minerals. 

Pyrite, sphalerite, pyrrhotite and magnetite all occur in major 

• amounts. Much of the pyrite is massive, but som.e also occurs as grains 

varying in size** down to about 10 microns. The pyrite appears to be 

associated with all the other ore minerals. 

From Mines Branch  Investigation  Report IR 70-15 "Mineralogical 
Examination of a Cu-Pb-Zn-Ag Ore Submitted by Mattagami Lake Mines 
Ltd., fron-i the Sturgeon Lake, NW, Ontario Deposit" by R. G. Pinard. 

The word "size" as used in  th: s report refers to the greatest dimension 
of the grain. 

e."1<*The term "ore mineral" as used in this report does not necessarily have 
an economic connotation. 



The great majority of sphalerite occurs in massive form (Figure 1), 

but a relatively minor amount is also present as disseminated grains, which 

vary in size from several millimeters to less than 5 microns. It occurs 

as inclusions in pyrite, as isolated grains, and in veins associated with the 

gangue minerals (Figure 2) . Electron-probe analyses showed the sphalerite 

to vary in Fe content .frorn a high of about 8..1% to a low of about 6. 3%. 

The majority of the pyrrhotite is relatively coarse, with grains up to about 

1 millimetre in size; it is frequently found associated with magnetite. The 

pyrrhotite appears to be mainly of the magnetic monoclinic variety. The 

magnetite grains vary in size from 1 mm down to very fine-grained 

inclusions of about 5 microns in size. 

The next most cornmbn ore mineral is chalcopyrite, most of which 

is relatively coarse, but some of which occurs as fine-grained inclusions 

down to about 10 microns. It appears to be associated with all other ore 

minerals. The galena is more fine grained, (Figure 3), with a maximum 

grain size of about 800 microns. It is generally associated with pyrite, 

chalcopyrite, and sphalerite. Marcasite was found in a few.  of the polished 

sections with grain size varying from. 300 microns to less than 10 microns. 

The major gangue mineral is quartz, although -minor arnounts of 

mica and chlorite were also observed. Other min.erals occurring in small 

amounts and found in a few of the samples are tetrahedrite, siderite, 

ilrnenite, rutile and arsenopyrite. 

Tetrahedrite (freibergite) was the only silver-bearing mireral 

identified, and was found only in the polished section prepared from the 

heavy liquid concentrate of the head sample. Electron micro-probe analysis 

showed it to contain a relatively high silver content of 15.4%, a copper 

content Of 27.4% and an. antimony content of 24.5%. 

The liberation of the ore minerals was estimated by microscopic 

examination of the heavy-liquid fractions of the head sample. A rough 

assessment is that the ore minerals occur mo.stly as combined grains at 

-48+100 mesh but mostly as free grains at -100+200 mesh. 
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Figure 1. 

Sphalerite matrix (dark grey) with inclusions of pyrite (white) and 
chalcopyrite (light grey). The black areas are gangue and polishing 

pits. 

Figure 2. 

Massive pyrite (white) with veins consisting of gangue (dark grey) 
and sphalerite (light grey). The black areas are polishing pits. 
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Figure 3. 

Galena (light grey) with inclusions of pyrite (white) in gangue 
(dark grey); the black triangular areas are polishing pits. 



-7  - 

The samples examined indicate a complex base metal ore, with 

sphalcrite, galena and chalcopyritc as the principle sources of base metals. 

The  other metal that would probably add to the value of the ore is the silver 

in the tetrahedrite. 

The mineralogical examination did not reveal any factors that are 

likely  tu have a serious adverse affect on the beneficiation of the ore.. 

OUTLINE OF INVESTIGATION 

The • object of the investigation was to produce copper, lead and 

zinc concentrates from the ore by flotation with as much of the silver as 

possible to be recovered in the copper and lead concentrates. 

Three schemes for the production of separate copper and lead 

concentrates were.  triede as follows: 

(1) Flotation of a bulk copper-lead concentrate followed by 
copper-lead separation of the bulk concentrate, 

(2) Selective flotation of copper and lead concentrates directly 
from the ore. 

(3) Selective flotation as in (2) augmented by copper-lead 
separation on one of the products. 

After flotation of the copper and lead minerals, a zinc concentrate 

was floated from the tailing using standard procedure. 

Where possible, the above three schemes were tried on each of 

the o amples  subniitted. When the supply of F-1 sample was exhausted it 

was necessary to substitute a composite made up of equal parts of the F-2 

and F-7 samples the copper:lead ratio of which was approximately equal to 

that of the F-1 sample. 

Flowsheets for the va, ious schemes are given in Figures 4, 5, 6 

and 7. 

Grinding  

A primary grind of approximately 83% minus 200 mesh was 

employed in all tests except one (Test 34) in which a coarser grind of 75% 

minus 200 mesh was tried. 
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Bulk Flotation Followed by Copper-Lead Separation of Bulk Concentraie  

(Flowsheet  No. 1,  Figure 4) 

Bulk 'Flotation 	 • 

Two combinations of alkalinity regulators and depressants were 

employed for bulk flotation viz; lime with zinc sulphate and cyanicle,and soda 

ash with  sodium.  sulphite-and cyanide. Both combinations were tried with 

and without aeration of the pulp prior to flotation. 

Combinations of .Aerofloat Promoters 208 and 242 were employed 

as collectors for bulk flotation except in the initial tests on the F-1 sa,mple 

in which amyl xanthate was used. 

Generally, the bulk rougher concentrate was cleaned without 

additional reagents except for small amounts of frother. In two tests on 

the F-7 sample (39, 40) cyanide was added to the cleaners for pyrite 

depression. 

Copper-Lead Separation  
-; 

As was agreed, the cyanide method for copPer-lead separation of 

the bulk concentrate was investigated in preference to other methods. 

However, the dichromat e and sulphur dioxide-starch methods were tried 

in a few tests on the F-7 sarnple, the bulk concentrate from which was not 

amenable to separatio -n by the cyanide method because of the high ratio of 

galena to chalcopyrite. 

The compound Na2 Zn(CN) 4  was used as the chalcopyrite depressant 

in place of NaCN. This compound, which was prepared by adding NaCN to 

a dilute zinc oxide slurry, is reported to be as effective as NaCN and has 

the advantage of having no dissolving effect on cyanide-soluble  minerais  such 

as tetrahedrite*. It was found that high additions of the compound were 

required to effect a separation (10 to ,20 lb/ton separation feed). This 

resulted in an increase in pH of the pulp to 11.5. When a lower pH was 

desired the required amount of NaCN was first added to the'pulp followed by 

*See "Flotation of Complex Copper-Lead-Zinc Ores" by F.W. McQuiston Jr., 

Transactions,International Mineral Dressing Congress, Stockholm 1957, 

page 513. 
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the addition of ZnS0.1 which was employed as the pH modifier. Presumably, 

the cyanide and zinc sulphate would react in the pulp to form the zinc-cyanide 

coMpound. 

In efforts to improve separation efficiency, test conditions were 

varied as follows; 

(1) Bulk concentrate slurry was boiled for a short time prior to the 
separation step; this was done to remove collector coatings from 
mineral surfaces. 

(2) The pH was reduced from 11.5 to 9. 5. 

(3) Soda ash was added along with the zinc-cyanide compound 

(4) P.rimary grind was coarsened to 75% minus 200 mesh from the 
standard 83% minus 200 mesh. 

Selective Flotation of Copper and Lead Concentrates Directly from the Ore  
(_Flowsheet No. 2, Figure 5)  

In this scherne,the pulp was first conditioned with sufficient sulphur 

dioxide to bring the pH to the acid range. Sulphur dioxide has a depressing 

effect on galena, sphaleritel and the iron sulphides but does not affect 

chalcopyrite. After floating off a copper concentrate,the galena was 

reactivated by adjusting the pH of the pulp to the alkaline range with lime or 

soda a.sh. Sodium cyanide was also added to ensure depression of the iron 

sulphides and sphalerite. A lead concentrate was then floated off with 

Aerofloat 242. 

The scheme was tried with and without aerative conditioning prior 

to copper flotation. A number of copper collectors were tested viz; amyl 

xanthate, Minerec A, Aerofloat 194 and Z-200. 

Generally, the copper rougher concentrates were cleaned without 

depressants but in sorne tests or sulphur dioxide was added tg depress 

galena and pyrite. Cyanide or a combination of lime and cyanide was adde.d 

to the lead cleaners for pyrite depression. 
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Select:ive Flotation Augmented by Copper-Lead Separation  

Two variations of this scheme were tried,as follows: 

A copper concentrate was selectively floated frorn the ore 

containing most, but not all of the recoverable copper. The 

balance of the copper was recovered .  in the subsequent Ipacl 

flotation step. The lead concentrate was then subjected to 

copper-lead separation using the dichromate method and the 

copper concentrate from this operation was combined with 

the copper concentrate initially floated from the ore to give 

the final product. 

(2) Deleading of Copper Concentrate (Flowsheet 313, Figure 7)  

Copper and lead concentrates were selectively floated as in 

(1) with the exception that all of the copper was recovered 

in the copper concentrate. The copper concentrate was 

subjected to copper-lead separation to reduce the lead content, 

and the lead concentrate from this operation was combined 

with the lead concentrate floated from the ore to give the final 

product. 

In both cases above, selectivity was achieved by employi -ng a 

selective promoter for copper flotation such as Z-200 or Aerofloat 238. 

In (1) lime, zinc sulphat e and cyanide were added to the grind for pyrite 

and sphalerite depression,while in (2) the same purpose was served by 

adding sodium sulphite to the grind. In (1),lead flotation was achieved 

simply by adding Aerofloat 242 and Aero float 238 as collectors ;  in (2), 

the copper tailing wa:s conditioned with soda ash and cyanide before collector 

addition. 	 • 

Zinc Flotation  

No difficulty was encountered in floating a high-grade zinc 

concentrate from the ore with good recovery. For this reason,zinc flotation 

•-•was omitted from the procedure in many of the tests. High-lime alkalinity 
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(pH 11-5) was usc.:1 in both roughers and cleaners.  to ensure maximum 

depression of pyrite. Sodium aerofloat along with smaller amounts of 

amyl xanthate were employed as zinc collectors. 

Test Data  

Details of test procedure and metallurgical balances are given in 

the flotation test reports,which are appended. 

Except as noted, analyses of test products were done by the 

Mattagami Lake mine assay laboratory. 

In addition to the total iron as determined by chemical analysis, 

the iron present as iron sulphides (pyrite and pyrrhotite) has been calculated 

for must. of the test products by subtracting the iron present in the chalcopyrite 

andin the sphalerite (assumed to be 7 (70) from the total iron. Because ,the 

ore contains the soluble iron minerals magnetite and siderite, the calculated 

value for iron as ixon sulphides can be considered to be an approximation 

only. Despite this limitation.,it has been found to be" useful when evaluating 

results. 

EVA LUA TION AND DISCUSSION OF RESULTS  

Best Results for Copper and Lead Flotation  

The best copper and lead results achieved using the three schemes 

are summarized and compared in Tables 3, 4 and 5. In order to simplify 

comparison ) all the various cleaner tailings have been lumped together 

with only the n-ietal distribution shown. 
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TABLE 3 

Comparison of Results for Copper and Lead Flotation 
"Using the Three Schemes on F--1 and Composite Samples  

_ 	. 
Test 	Scheme 	 Product 	Wt 	 Assays* 	 Distribution /0 	i 

No 	 % Cu 	Pb 	Zn 	Ag 	Cu 	Pb 	Zn 	Ag 

• Cu conc 	 2.79 	21.7e 	2.11 	5.24 	27.02 	63,5 	4.0 	1.7 	24.7; 
36 	Cu-Pb Separation 	Pb conc 	 1.52 	0.8655.50 	5.32 	49.62 	1.4 	58.0 	0.9 	24.7( 

1 
(Camp)  of Bulk Conc, 	Cl tail 	 7.79. 	 30.6 	28.4 	8.0 	31.9J 

I 
'Cu-Pb ro tail 	87.90 	0.05 	0.16 	8.84 	0.65 	4.5 	9.6 	89.4 	18.7; 

- 	(Cyanide method) 	 ; 
Feed (calcd) 	100.00 	0.95 	1.46 	8.69 	3.06 	100.0 100.0 	100.0 	100.01 

- 	 Cu conc 	 ' 2.08 	23.15 	1.08 	4.38 	89.20 	62.5 	1.9 	1.0 	45.81 1 
15 	Selective 	 Pb conc 	 1.82 	0.6 	38.40 	8.73 	23.67 	1.5 	60.3 	1.7 	10.6; 

(F-1) 	Flotation 	 Cl tail 	 3.86 	 22.8 	13. 9 	5.0 	22.2'  
Pb ro tail 	 92.24 	0.11 	0.30 	9.09 	0.94 	13.2 	23.9 	92.3 	21.4 
	 I 
Feed (calcd) 	100.00 	0.77 	1.16 	9.10 	4.05 	100.0 100.0 	100.0 	100.0 

• Selective 	 Cu conc 	 2.99 	23.15 	1.14 	2.00 	20.84 	69.3 	2.2 	0.7 	18.3 

38 	Flotation 	 Pb conc 	 2.53 	0.6 	32.33 	6.25 	32.62 	1.7 	53.4 	1.8 	24.2 
(Camp) 	+ 	 Cl tail 	 4.97 	 16.4 	30.9: 	5.7 	30.0 

Cu-Pb Separation Pb ro tail 	 89.51 	0.1 	0.23 	8.92 	1.05 	12.6 	13.5, 	91.8 	27.5 

(Flowsheet 3B) 	Feed (calcd) 	100.00 	1.00 	1.53 	8.70 	3.41 	100.0 100.0:100.0 	100.0, 

*Assays in this and all subsequent tables are in per cent, except Ag which is in oz per ton. 



TABLE 4 

Comparison of Results for Copper and Lead Flotation 
Usin.g the Three Schemes on F-2 Sam.ples  

	

Test 	Scheme 	 Product 	Wt 	 Assays 	 Distribution % 

	

No 	 % 	Cu . 	Pb 	Zn 	Ag 	Cu 	1 Pb 	1 	Zn 	1 Ag 

Cu-Pb Separation 	Cu con.c 	 3.51 	27.41 	1.18 	3.22 	23.02 	72.41 	6. 6 ' 	1.3 	22.9 

	

35 	of Bulk Con.c, 	. 	Pb con.c 	 0.60 	0.2647.72; 5,26 	154.60 	0.1! 	45.3: 	0.4 	26.31 
Cl tail 	 5,16 	 22.6! 	29.4: 	4.6 	30.3 

(Cyanide method) 
Cu-Pb ro tail 	90.73 	0,07 	0.13 	8.96 	0.79 	4.9; 	18.7 . 	93.7 	20,5 

Feed (calcd) 	100.00 	1.33 	0.63 	8,68 	3.521100.0 100.0,100.01100.0 

Cu conc 	 3.77 	27.24 	1.07 	3.64 	33.15 	72.4 	6.4 1 	1.61 	34.7 

	

2Z' 	'Sélective 	 Pb conc 	 0,69 	0.4239.07 	7.55 	30.56 	0.21 	42.6: 	0.6 	5.9 
Flotation 	 Cl tail 	 4.72 	 17.6; 	24.31 	3.6 	31.6 

Pb ro tail 	90.82 	0,15 	0.191 	8.66 	1.101 	9.8' 	26.7, 	94.2 	27.8 

Feed (calcd) 	100.00 	1.42 	0.63 	8.351 	3.60 	100.0!100.01 100.0 	100.0 

Selective 	 Cu conc 	 2.87 	30.13 	1.40 	1.93 	55.46 	63.31 	5.9 	0.6 	43.3 

	

30 	Flotation 	 Pb conc 	 1.31 	0.3223.24 	6.56 	18.48 	0.3; 	44.8; 	1.0 	6.6 
-1- 	 Cl tail 	 3.75 	 27.91 	22.8; 	3.5 	26.3 

Cu-Pb Separation 	Pb ro tail 	92.07 	0,13 	0.20 	8.83 	0.95 	8.5 	26. 5 : 	94.9 	23.8 

	

1 	, 
(Flowsheet 3A) 	Feed (calcd) 	100.00 	1.36 	0.68 	8.56 	3.68 100.0100.0!

i 
 100.0 	100.0 

	

; 	t 

a 



TABLE 5 

Compari son of Results for Copper and Lead Flotation 
Using the Three Schemes on F-7 Sample  

Test 	Scheme 	 Product 	Wt 	 Assays 	 Distribution % 

	

No 	 % 	Cu 	• Pb 	Zn 	Ag 	Cu 	Pb 	 Ag• 

Cu-Pb Separation 	Cu conc 	 0.81 	29.06 	2.44 	5, 04183.191 	42.8 	0.9 	0.5 	25. 

	

39 	of Bulk Con.c, 	Pb conc 	 4.34 	0.35 - 36. 83 	3. 24 	14, 801 	2. 7 :70. 5 	1. 6 	24.1 
Cl tail 	 5.43 	 43.7 	18.5 	6.0 	28.2 

(Dichromate method: Cu-Pb ro tail 	89.42 	0. 07 	0. 26 	8, 79 	0.67 	10. 8 	10, 1 	91. 9 	22. 5 

Feed (calcd) 	100.00 	0.55 	2.27 	8.56 	2.67 100.0 100.0 	100.0 	100.01 
i  

Cu conc 	 1.44 	25.04 	4.33 	2.16 	40.88 	60. 8 	2.7 	0.4 	20. 51 

	

37 	Selecti\ --.) 	 Pb conc 	 3.15 	0.09 	50.17 	5.84 	21.68 	0,5 	68.0 	2.1 	23.7 i 
Flotation. 	 Cl tail 	 2.49 	 10.5 	15.0 	2.9 	18.3, 

Pb ro tail 	92.92 	0.18 	0.36 	8.78 	1.16 	28,2 	14,3 	94.6 	37.5! 

Feed (calcd) 	. 	100.00 	0.59 	2.32 	8.62 	2.88 100.0 	100.0 	100.0 	100. 0; 

Selective 	 Cu conc 	 1.58 	24.94 	13.95 	2.59 	54.45 	64.1 	9.7 	0.5 	28.6i 

	

31 	Flotation 	 Pb conc 	 2.49 	0.20 	45.04 	5.96 	16,32 	0.8 	49.4 	1.7 	13.5. 
• + 	' 	 Cl tail 4. 03 	 23.4 	27.2 	4.7 	26.3, 

Cu-Pb Separation 	Pb ro tail 	91.90 	0.08 	0.34 	8.85 	1.04 	11.7 	13.7 	93.1 	31.61 
t  

(Flowsheet 3A) 	Feed (calcd) 	100.00 	0,61 	2.27 	8.74 	3.01 	100.0 100.0 	100.0 	100.0; 



With the exception of Test 30 on the F-2 sample and Test 31 on the

P-7 Sarnple, acceptable grades of copper and lead concentrates were made

usint; each of the thrue schemes. In Test 30, lead concentrate grade was low

because of a high pyrite content, while in Test 31, the lead content of the

c(ppi-r concentrate was too high. If Flowsheet 3B(initial flotation of all the

copper with deleading of the copper concentrate) had been used in Test 31

instead of Flowsheet3A, it is believed that the lead content. in the copper

concentrate would have been reduced to an acceptable level.

The main difference in results was the lower losses of copper,

silver and lead in the tailing when bulk flotation was employed.

Results of Zinc Flotation

' Zinc results obtained on the various samples are summarized in

Table 6.

TABLE 6

Summary of Zinc Flotation Results

,Sample• Test No

No. and
Flowsheet

F-1 ^
3-1
4-1
14-2

15-2

19-1
3-1-1
22-2

23-2

39-1
F-7; 33-2

31 -3A

Zinc Rougher Flotation

Conc gradeiTailing Zn
% Zn % Zn Recovery %

51.44
53.64
52. 73
54.27

0.55
0.58
0.48
0.48

87. 1
89. 8
88. 6
88. 1

55. 89
53. 48
51.70

53.24

54. 05
50.36
51.45

0. 81
0.69
0.35
0.43

0.76
0.39
0.54

85. 9
87. 8
90. 9
89. 9

85. 1
91.1
88. 3

Conc grade
% Zn

57. 83
58. 32

59. 86

58.77

Zinc Cleaning

Zn
Distn, /

54. 0
37.4

Cleaner
Stages

2
2
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Generally, the zinc results obtained were fairly consistent and did 

not depend on either the ore sample or scheme used for the preceding copper-

lead flotation step. Only one or at most two stages of cleaning was required 

to produce a high-grade zinc concentrate in the 58-59% zinc range. 

In the initial test s using the sel  ective  flotation scheme, zinc loss 

in the tailing was high probably because of the s".eyee depressing action of 

sulphur dioxide on sphalerite but this problem was overcome by the simple 

expedient of increasing copper sulphate addition from 1.0 to 2.0 lb per ton. 

Copper-Lead Bulk Flotation  

• A comparison of results for copper-lead bulk flOtation employing 

various schemes is shown in Table 7, while Table 8 gives reagents and 

conditions for these test s along with the separation efficien.cies achieved. 

Separation .efficiency,* which is a quantitative measure of the extent of 

separation between the' various  minerais,  is calculated by subtracting the 

per cent recovery of the unwanted constituents in the concentrate from the 

per cent recovery of the metals or minerais  concentrated. 

Conclusions as to the effectiven.ess of the various flotation schemes 

are as follows: 	 . . 

(1)  Alkalinity Regulator and . Depressants  

The combination of soda ash along with sodium sulphite and cyanide 

as zinc and pyrite depressants gave the best results (Tests 4, 35 and 40). 

Lime in con-ibination with zinc sulphate and cyanide gave inferior selectivity 

towards zinc-and pyrite, as evidenced by the lower separation efficiencies 

obtained (Test 8, 18 and 32). In some tests it had an adverse effect on lead 

and silver recoveries (Tests 18, 20 and 32). 

Optimum cyanide addition appears to be about 0.1 lb/ton. In the initial 

tests  (land 3), cyanide addition was only 0.05 lb/ton, This resulted in 

poorer zinc depression than was obtained•in subsequent tests in which cyanide 

was increased to 0.1 lb/ton. An increase to 0;15 lb/ton (Test 40), however, 

did not result in any appreciable changes in results. 

*"Separation Efficiency" by  N.  F. Schultz, SME Transactions, Vol. 247, 
March 1970. 



TABLE 7 

Comparison of Results for Copper-Lead Bulk Flotation  

Sample 	Test 	Wt 	Assays of copper -lea.d rougher con.c 	Distribution in copper -lead rougher cone yo . 

	

No. 	No. 	% 	  
Cu 	Pb 	Cu FeS2 	Zn 	Fe/

FeS - 	
g 	Cu 	Pb , CuFeS2 	Z 	Fe /

F eS 	
Ag 

	

+PbS 	 , 	 + PbS 	 i 

	

1 	6.66 	9.61 	13.83 	43.7 	11.88 	14,4 	47.74 	86.4 	88.1 	87.1 	8.6 	4.5 	80.0 	t  

	

F-1 	3 	8.27 	7,87 	10,97 	35,4 	9.43 	18,0 	38,05 	87,5 	88,1 	87,9 	8,5 	6.9 	81.1 	' 
4 	5.75 	11.74 	16,13 	52,6 	8.55 	11.0 	57.66 	90.9 	85.5 	89,0 	5.3 	2.9 	81.5 

	

8 	5.36 	11.38 	16.10. 	51.5 	6,23 	13.6 	55,53 	86.5 	82,8 	85,2 	3.9 	3.4 	79.2 

	

18 	6.74 	18.48 	7.56 	 72.8 

	

19 	9.05 	14.50 	6,37 	 81.6 

	

F-2 	20 	5.96 	19.67 	7.27 	 69.6 

	

21 	8,75 	14.95 	5.73 	 77.5 
. 	34 	8.94 	14.29 	5.94 	 81.1 

	

35 	9.27 	13.64 	5.54 	 79.5 

	i  

	

32 	7.86 	5.24 	25,22 	 65.8 

	

F-7 	39 	10.58 	4.64 	19.28 	 77.5 . 

	

40 	9. 93 	4,95 	21.21 	 76.3 
	 -1. 

F-2-F-7  

	

Comp 	36 	12.10 	7.52 	10.86 	34.3 	7.62 	20..0 	20.54 95.5 	90.4 	93.5 	10.6 	9.8 	81.3 



TABLE 8 

Comparison. of Separation Efficiencies 

Achieved Using Various Copper-Lead Bulk Flotation Schemes  

	

Sample f  Test 	. 	Reagents to Grin.d lb/ton. 	 Conditioning 	Promoter 	Separation Efficiencies 

No. 	No. 	 CuFeS2+PbS from 

• 	 Aeration.. 	pH 	 Zn 	Fe/FS ' 	All of Feed 
i  

	

- 	.. 

	

1 	2. 0 lime 	0. 5 ZnSO 4 	0.05  NaCN 	No 	10. 8 	C x 51 	78. 5 : 	82. 6 	83. 2 
F-1 	3 	3.0 lime 	'It 	It 	tt 	It 	Yes 	10.3 	" 	79. 4 : 	81.0 	82.4 

4 	3.0  Na.2 CO 3 	1.0  Na2S0 3 	0.10 NaCN 	t 	11 	9. 5 	" 	83.7 	86.1 	86.2 

	

8 	1.5 lime 	0.5 ZnSO4 	" 	 " 	
No 	10.1 	" 	81.3: 	81.8 	82.5  

	 ,  

	

18 	" 	" 	It 	it 	It 	tr 	tt 	it 	tt 	83. 4 ; 	83. 8 	84. 5 

	

19 	4. 0 Na2 CO 3 	1. 0 Na2S0 3 	" 	" 	Yes 	9. 5 208 + 242 	85.9  : 	 g6.3 	87.8  
F-2 	20 	2.0 lime 	0.5 ZnSO4 	tr 	tt 	No 	10.4 	C x 51 	75.9 : 	 79.2. 	79.1 

	

21 	4. 0 Na 2 CO 3 	1. 0 Na 2S0 3 	" 	" 	tr 	9. 7 208 + 242 	86. a: 	85. 7 	87. 3 

	

34* 	" 	" 	It 	It 	 rt 	It 	 If 	
" 	 " 	 " 	 85. 1 	85.2. 	' 	86.4 

	

35 	" 	" 	n 	n 	t! 	II 	 ti 	" 	" 	" 	88. 8. 	88.2 	87.7 	, 

	

32 	1.5 lime 	i 0.5 ZnSO 4 	" 	" 	" 	, 	9.2 	" 	" 	. 	74.4; 	76.4 . 	76.3  
F-7 	39 	4. 0 Na2 CO 3 	1. 0 Na2CO3 	tr 	II 	. 	rt 	i 	9.8 	" 	" 	• 	81.6": 	81.5 	82..6 

	

40 	3.0  Na2 CO 3 	" 	" 	0.15  NaCN 	It 	9.6 	" 	" 	' 	81.2 	82.4 	83.5 
, 

	 , 

	

: 36 	4.0 Na CO 3 ' 	" 	" 	• 0.10 NaCN 	It 	9. 7 	" 	" 	82. 91 	83.7 	85.2 	; 

	

, 	1 

*30 min grind vs .  45 min grind in all other tests. 
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(2) Aeration 

Intense aeration of the pulp in a lab aerator prior to bulk flotation 

clid not offer any advantages over conditioning in a lab flotation cell without 

air. (Compare separation efficiencies in Test 3 and 8 and Tests 19 and 21.) 

(3) p  romote  rs 

None of the tests were specifically designed to compare the 

effectiveness of amyl xanthate or a c:om .bination of Aerofloat 208 and Aero-

float 242 as copper-lead promoters. Amyl xanthate gave satisfactory results 

when.used on the F-1 sample (Test 4), while results equally as good were 

obtained with a combination of Aerofloat 208 and Aerofloat 242 on the other 

samples investigated. 

Copper-Lead Bulk Concentrate Cleaning  

Generally, the bulk rougher concentrate could be upgraded 

satisfactorily by multi-stage cleaning without the addition of depressants. 

In tests on the F-7. sample, however, it was found difficult to reject pyrite 

during the cleaning operation. Sodium cyanide was tried as a pyrite depress-

ant in the first cleaner in Tests 39 and 40, but its use resulted in severe 

depression of chalcopyrite. 

In two tests (18 and 20) in which lime was used as an alkalinity 

regulator in copper-lead bulk flotation the depressing effect of lime on 

galena was carried over into the cleaners. As a result, the rejection of 

galena to the cleaner tailings was such that the lead content in the cleaner 

concentrate was lower than in the rougher concentrate. 

e•  '?per-Lead Separation  

Tables 9 anel 10 summarize results of copper-lead separation 

using the cyanide method on bulk concentrate produced from the F-1 and F-2 

samples, while Table 11 gives a comparison of results obtained using the 

dichromate and sulphiir dioxide-starch methods on bulk conce.....Érate produced 

from the F-7 sample. 

In these tables the separation efficiency of the initial roughing 

operation (% recovery of metal floated minus % recovery of other metal in 

rougher concentrate) is used as the criterion in comparing the effectiveness 

of the sepa,ration. methods employed. 



TABLE 9 

Summary of Results of Copper -Lead Sepa.ration Using Cyanide Method 
On Bulk Concentrate Produced from F-1 Sam_21e 	 

Test No. and Remarks 	Product 	Wt 	 Assays 	. 	 Distribution % 	Rougher 

	

%  	Sep 

Cu 	Pb 	Ag 	Cu 	Pb 	Ag 	Eff. 50 

Cu conc 	46.1 	23.20 	8.42 	60.25 	73.8 	19.4 	39.8 

8 	 Pb conc 	17.4 	0.37 	56.98 	44.90 	0.4 	49.5 	11.2 

Initial test, pH 11.7 	Pb cl tail 	36.5 	10.22 ! 	17.06 	93.91 	25.8 	31.1 	49.0 	54.4 

Feed 	100.0 	14,49 	20.06 	69.80 	100.0 	100.0 	100.0 

Pb ro conc 	53.9 	7.02 	30.03 	77.99 	26.2 	80.6 	60.2 

9 	 Cu conc 	63.9 	22.90 	6.98 	73.65 	92.2 	20.1 	60.4 

Repeat of Test b 	 Pb conc 	17.9 	0.55 	65.68 	56.15 	0.6 	53.0 	12.9 

but boiled Cu-Pb conc 	- Pb cl tail 	18.2 	6.24 	32.76 	114.27 	7.2 	26.9 	26.7 	72.1 

slurry prior to _separation 	  
Feed 	100.0 	15.83 	22.26 	77.93 	100.0 	100.0 	100.0 

Pb ro cone 	36.1 	3.42 	49.08 	85.45 	7.8 	79.9 	39.6 

10 
Similar to Test 91Dut 	Cu conc 	39.4 	22.00, 	2.46 	42.50 	69.6 	5.7 	30.3 

floated a greater weight 	Pb ro con.c* 	60.6 	6.2 5 	26.66 	63.44 	30.4 	94.3 	69.7 	63.9 
of lead conc 	 i 

Feed 	100.0 	12.46 	17.13 	55.19 	100.0 	100.0 	100.0 

36** 	 Cu conc 	49.3 	21.70 	2.11 	27.02 	74.0 	5.2 	36.3.  
Added soda ash to 	 Pb conc 	26.8 	.0.86 	55.50 	. 	49.62 	1.6 	75.2 	. 	36.3 	: 

separation, pH 11.3 	Pb cl tail 	23.9 	14.77 	16.24 	41.88 	24.4 	19.6 	27.4 	68.8 

also added NaCN 	 - 	  
Feed 	100.0 	14.45 	19.81 	36.64 	100.0 	100.0 	100.0 

to lead cleaners 
Pb ro conc 	50.7 	7.42 	36.99 	45.97 	26.0 	94.8 	63.7 

* Not cleaned 
** Feed to this test was a 1:1 composite of F-2 and F-7 samples. 



TABLE 10 

Summary of Copper-Lead Separation. Results Using Cyanide Method 
On BuLk Concentrate Produced from F-2 Sample 

Test No. and Remarks 	Product 	Wt 	 Assays 	 Distribution % 	Sep 

	

0 	  
Cu 	Pb 	Ag 	Cu 	Pb 	Ag 	Eff . cr/0 

Test 21 	 Cu cone 	66.8 	27.92 	1.60 	27.20 	79.7 	13.1 	40.0 
Standard test,  i.e. with 	Pb conc 	9.5 	1.62 	46.61 	98.80 	0.7 	54.7 	20.7 	66.6 
ZnCN compound, pH 11.5+ 	Pb cl tail 	23.7 	19.49 	11.07 	75.42 	19.6 	32.2 	39.3 

and Cu-Pb con.c slurry 	Feed 	100.0 	23.42 	- 	8.13 	45.43 	100.0 	100.0 	100.0 

boiled prior t--,  separat ion 	Pb ro conc 	33.2 	14.35 	21.29 	82.15 	20.3 	86.9 	60.0 

Test 29 	 Cu con.c 	67.5 	26.60 	1.10 	16.34 	83.1 	8.5 	22.7 
NaCN and ZnSO 4  a.dded 	Pb conc 	16.6 	3.97 	39.37 	180.10 	3.0 	74.8 	61.5 	74.6 
separa.tely in place 	Pb cl tail 	15.9 	18.82 	9.14 	48.18 	13.9 	16.7 	15.8 

of Zn CN compound, pH 9.6 Feed 	100.0 	21.62 	8.74 	48.61 	100.0 	100.0 	100.0 

• 	 Pb ro conc 	32.5 	11.26 	24.60 	115.63 	16.9 	91.5 	77.3 
, 	  

Test 34 	 Cu conc 	59.9 	28.33 	1.23 	18.15 	72.1 	7.9 	21.7 
Repeat of Test 29 but 	Pb conc 	13.7 	4.07 	48.40 	200.50 	2.4 	71.5 	55.1 	64.2 
with primary grind 	Pb cl tail 	26.4 	22.71 	7.26 	44.03 	25.5 	20.6 	23.2 

coarsened to 75% 	 Feed 	100.0 	23.52 	9.30 	50.03 	100.0 	100.0 	100.0 

-200m from 83%. -200 m 	Pb ro conc 	40.1 	16.33 	21.35 	97.62 	27.9 	92,1 	78.3 
, 	  

Test 35 	 Cu conc 	72.4 	27.41 	1.18 	23.02 	87.4 	10.0 	34.4 
Standard test but 	 Pb conc 	12.4 	0.26 	47.22 	154.60 	0.1 	69,3 	39.5 	77.4 
with soda ash 	 Pb cl tail 	15.2 	18.54 	11.56 	83.24 	12.5 	20.7 	26.1 

added to conditionin.g 	Feed 	100.0 	22.70 	8.52 	48.46 	100.0 	100.0 	100.0 
	_1 

pH 	11.6 	 Pb ro conc 	27.6 	10.34 	27.79 	115.27 	12.6 	90.0 	65.6 



TABLE 11 

Comparison of Copper-Lead Separation Results Using Dichromate 
and Sulphur Dioxide - Starch Methods on Bulk Concentrate 

Produced from F-7 Sample 

Test No. and Remarks 	; Product 
I 	

Wt 	 Assays 	 Distribution 	 Sep -1 

Cu 	PJD 	Ag 	Cu 	Pb 	Ag 	
Eff. c170 

Test 32 	 1 Cu conc 	22.0 	29.10 	3.38 	73.95 	94.2 	2.3 	53.4 
Dichromate 	 Cu cl tail 	8.8 	2.89 	30.14 	40.45 	3.8 	8.0 	11.7 

Pb conc 	69.2 	0.20 	42.88 	15.44 	2.0 	89.7 	34.9 	87.7 

Feed 	100.0 	6.81 	33.05 	30.54 	100.0 	100.0 	100.0 

Cu ro conc 	30.8 	21.62 	11.01 	64.39 	98.0 	10.3 	65.1 

Test 39 	 Cu conc 	14.7 	29.06 	2.44 	83.19 	83.6 	1. 1 	44.2 
Dichromate at 	 . Cu cl tail 	6. 8 	8.29 	36.01 	55.79 	11.0 	7.7 	13.7 
pulp temp of 55°C 	' Pb conc 	78.5 	8.35 	36.83 	14.80 	5.4 	91.2 	42.1 	85.8 

Feed 	100.0 	5.10 	31.73 	27.63 	100.0 	100.0 	100.0 

Cu ro conc 	21.5 	22.48 	13.06 	74.51 	94.61 	8.8 	57. 9  

Test 40 	 Cu con.c 	12.8 	26.75 	4.47 	95.61 	81.0 	1.5 	41.2 	: 
Sulph.ur dioxide-star ch 	Cu cl tail 	5.2 	7.61 	. 37.15 	76.15 	9.5 	5.3 	13,5 	: 
pH 3.8 	 Pb conc 	82.0 	0.49 	42.16 	16.39 	9. 5 	93.2 	45.3 	' 	83.7 

Feed 	100.0 	4.22 	.37.08 	29.65 	100.0 	100.0 	100.0 	: 

Cu ro conc 	18.0 	21.17 	14.00 	89.93 	90.5 I 	6. 8 	54.7 	; 



Cyanide. Method  

Effect of  Boiling Bulk Concentrate Slurry 

Boiling of the bulk concentrate slurry to remove collector coatings 

prior to the sepa ration  step resulted in a more selective separation between 

galena and chalcopyrite as evidenced by the increase in separation efficiency 

from 54.4% to 72.1% (Tests 8 and 9, Table 9). It was therefore adopted 

as standard practice for all subse.quent separation tests using the c.ya.nide 

me:thod. 

Effect of pH  

A lowering of the pH from about 11.5 to 9.6 resulted in an 

improvement in separation efficiency (compare Test 21 with Test 29 in 

Table 10). Also more silver was recovered in the lead concentrate at the 

lower pH. This indicates that the high pH has a depressing effect on the 

freibergite (silver .-bearing tetrahedrite). 

Effect of Soda Ash Addition  

The addition of 2.0 lb/ton soda ash to copper-lead separation 

along with the zinc-cyanide compound (Test 35) resulted in an improvement 

in separation efficiency even greater than that obtained when the pH was 

lowered. 

Effect of Coarser Grind  

The purpose of coarsening the grind to 75% minus 200 mesh from 

the standard 83% minus ZOO mesh was to determine whether the formation 

lesser amounts of gal ena  slimes would have a beneficial effect on copper-

lead separation. Instead of improving results, the coarser grind resulted 

in poorer selectivity as evidenced by the lower separati.on efficiency attained 

(64.2% for the coarser grind in Test 34 against 74.6% in the comparison 

Test 29). It did not, ho\vever, appear to have any effect on grades and 

recoveries for bulk copper-lead flotation (Compare results of Tests 21 and 

34 in Tables 7 and 8). 
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Dichromate and Sulphur Dkoxide-Starch Methods  

The best: results were .achieved using the dichromate method 

(Test 32). Note that in Test 32 there was an increase in separa.tion efficiency. 

 from 87.7% for copper rougher flotation to 91.9% after cl.eaning (94.2% — 

2.3%). This is due to the fact that the rejection of lead in the cleaning 

operation was greater than the loss of .copper. The.clifference between 

these two figures (8.0% - 3.8% = 4.2%) is equal to the increase in separation 

efficiency. . It would be advantageous, therefore, to combine the copper 

cleaner tailings with the lead concentrate rather than recirculating as is the 

normal practice. When thi s is done the calculated assays of the resultant 

product are 0.50% copper and 41.44% lead. 

There was no advantage in heating the pulp in conjunction with 

the dichromate method (Test 39). 

Selective Flotation Dir .ectly from the Ore  

In the initial tests using this method, it was found that it was not -.- 

possible to lower the pH of the pulp to the desired value of about 5.5 even 

th6ugh excess amounts of sulphur dioxide were added. For example, in 

Test 6, the addition of 10 lb/ton sulphur dioxide resulted in only a drop in 

pH from 8 to 6.3. After copper flotation, 12 lb/ton  soda ash was required 

to increase the pH to 7.3 for lead flotation. Despite the high consumption 

of reagents, some promising results were obtained when amyl xanthate was 

used as the copper collector. 

In one test (11) sulphuric acid and caustiç soda were added in 

conjunction with sulphur dioxide and soda ash in order to reduce the consum-

ption of these reagents. This scheme was unsuccessful. Poor selectivity 

was obtained in the copper float (excessive amounts of iron sulphides floated) 

and this was accompanied by a high loss of copper and silver in the tailing. 

Aerative conditioning as a means of reducing sulphur dioxide 

consumption was tried in Test 13 and proved to be successful. It was found 

that the addition of 4 lb/ton sulphur dioxide along with 20 minutes aeration 

in a 4-inch-diameter 'aerator, resulted in a decrease in pH to 5.6. However, 
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when aniyl xanthate was again employed as the copper collector,poor selec'ivity

was obtained between chalcopyrite, galena,and pyrite. A selective copper

float was again achieved when the copper promoters IMinerec "A", Aerofloat

194 and Z-200 were substituted for amyl xanthate.

Copper Flotation

A comparison of copper rougher flotation results using the various

collectors is given in Table 12 followed by Table 13, which compares the

effectiveness of lime and sulphur dioxide as depressants in the copper cleaners.

The copper promoter Minerec "A" gave the best results in tests

on the F-1 sample but it was not as effective as Z-200 in tests on the F-2

sample. As was mentioned previously, amyl xanthate gave poor selectivity

when the pulp was aerated prior to copper flotation (Test. 13) but gave

satisfactory results when aeration was not employed (Test 6). The difference

in results may^to some degree.be related to the different pH's (6. 3 in Test 6

vs 5.6 in Test 13).

From the comparison of results in Table 13,,it can be seen that

lime was not an effective depressant for galena and pyrite when cleaning

copper rougher concentrates floated from the F-1 sample. In fact, better

results were obtained when lime was not added to the cleaners (Test 15).

In tests on the F-7 sample,lime was found to be an excellent depressant for

pyrite (Test 33) but it did not depress galena as effectively as sulphur

dioxide.

Lead Flotation

' The main problem encuuntered in floating a lead concentrate from

the copper rougher tailing was the depression of pyrite. Also,lead losses

in the tailing were appreciably higher than when copper and lead were

floated together (bulk flotation).

'Table 14 gives a comparison of results for lead rougher flotation

using lime and soda ash as alkalinity regulators. From the results.it can

be seen that the pyrite depression problem is related to the very high ratio

of iron sulphides to galena in the feed. Even though better than 97% of the



TABLE 12 

Comparison  of  Results for Copper Rougher Flotation 

Test No 	Reagents and Conditions f 	 Assays 	 Distribution % 	Sep 

and 	 t 	Product 	Wt 	Cu 	Pb 	Zn. 	Ag 	Fe/ 	Cu 	Pb 	Zn 	Ag 	Eff % 
SO 2 	Aera- 	 FeS 

SamPle 
 

10/ton ti 	
Cu 

on 	pH Collector 	 %  
r .rom 
Pb  

6 	10.0 	No 	6.3 	C X 51 	Cu ro con.c 	2.99 	17.84 	1..24 	4.73 	76.42 12.1 	75.4 	3.0 	1.86i.4 	72.4 

F-1 	 Cu ro tail 	97.01 	0.18 	 24.6 

13 	 Cu ro con.c 	11.21 	5.86 	5.61 	4.68 	26.00 31.6 	88.9 	49.3 	5.6 	73.7 	39.6 

F-1 	4.0 	Yes 	5.6 	C X 51 	Cu ro tail 	88.79 	0.09 	 11.1 

15 	II 	 Il 	 1 	Minerec 	Cu ro cone 	4.70 	13.44 	1.42 	6.92 	54.39 20.7 	82.0 	5.7 	3.6 	63.1 	76.3 

F-1 	 "A" 	Cu ro tail 	95.30 	0.15 	 18.0 

16 	 AF 	Cu ro donc 	2.38 18.21 	1.08 	5.00 	75.72 16.0 	59.5 	2.1 	1.3 	45.7 	57.4 
it 	It 	il 

F-1 	 194 	Cu ro tail 	97.62 	0.30 	 .40.5 	 1 

22 

	

	 Z-200* Cu ro conc 	7.95 15.96 	1.40 	4.90 	27.93 17.8 	89.4 	17.7 	4.6 	61.7 	71.7 

5.3 F-2 	 Cu ro tail 	92.05 	0.16 	 10.6 

23 	 Minerec 	Cu ro conc 	7.18 17.51 	2.21 	5.45 	32.86 	15.5 	89.1 	25.5 	4.6 1 64.5 	63.6 
it 	it 	tt 	 1  

F-2 	 "A" 	Cu ro tail 	92.82 	0.16 1 	 I 10.9 
I 

* 2/3 added to grind 
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TABLE 13 

Comparison of Results Using Lime and Sulphur Dioxide 
	 as Depressants in Copper Cleaners  

Test No 	Reagents added lb/ton 	 Wt 
and 	 7 

Sample 	1st Cleaner 	2nd Cleaner 	 Product 

15 	none 	 none 	 Copper conc 	 44.25 
F-1 	 1st stage Cu cleaner conc 	65.96 

Copper rougher cone 	100.00 

17 	lime 0.6 	none 	 Copper conc 	 68.66 
F-1 	pH 	11.4 	pH 	10.3 	1st stage Cu cleaner conc 	80.02 

Copper rougher conc 	100.00 _ 	  
33 	lime 0.6 	none 	 Copper cone 	

- 

F-7 	pH 	11.6 	pH 	10.6 	Copper rougher cone 	43.93 
	 . 100 00  

37 	SO2 	0.5 	SO2 	0.25 	Copper conc 
F-7 	pH 	3.3 	pH 	3.6 	Copper rougher conc 	66.74 

100.00 

ir*  on. as iron sulphides is di stributed in the tailin.g,the remaining portion 

which floa,ts with the galena. is enough to appreciably lower the grade of lead 

concentrate„ The same is true of sphalerite,although it does not contaminate 

the lead concentrate to the same extent as pyrite. 

Note that appreciably better selectivity betwee n  galena and pyrite 

was achieved on the F-7 Sample,whi ch has a lower ratio of iron sulphides to 

galena in the feed. (Tests 33 and 37). 

A high pH with lime (Test 13) did not result in better pyrite 

depression nor did the addition of a high amount of soda ash (Test 16) bring 

about an improvement in lead r,ecovery. The galena was effectively 

depressed by sulphur dioxide during the initial copper flotation step and no 

reagent combination could be found which would reactivate it completely to 

its natural, readily floatable state. 	 • 
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TABLE 13 

, 

	

Assays 	 Distribution % 	 Separation Ffficion v 

Coppur  from 
Cu 	Pb 	Zn 	Ag 	Fe/FeS 	Cu 	Pb 	Zn 	Ag 	Fe/FeS 	Pb 	Zn 	lefF,c 

23.15' 	1.08 	4.38 	89.20 	11.7 	76.2 	33.7 	28.0 	72.6 	I 	25.0 	42.5 	43.2 	51._ 
18.12 	1.16 	5.41 	70.91 	17.5 	88.9 	53.9 	51.6 	86.0 	55.9 	35.0 	37.3 	33.0 
13.44 	1.42 	6.92 	54.39 	20.7 	100.0 100.0 100.0 100.0 	100.0 

17.04 	1.76 	6.76 	60.00 	16.2 	95.0 	76.3 	74.3 	80.7 	50.6 	18.7 	20.7 	44./ 
15.04 	1.71 	6.52 	53.88 	19.0 	97.7 	86.8 	82.9 	84.5 	69.1 	10.9 	14.8 	28. 0  
12.33 	1.58 	6.26 	51.08 	22.0 	100.0 100.0 100.0 100.0 	100.0 

25.78 11.50 	4.76 	45.78 	5.1 	85.6 	62.3 	39.1 	71.4 	9.0 	23.3 	46.5 	76.6 
13.24 	8,10 	5.03 	28.16 	24.9 	100.0 100.0 100.0 100.0 	100.0  

25.04 	4.33 	2.16 	40.88 	8.5 	89.1 	51.9 	40.0 	79.2 	37.3 	37.2 	49.1 	51.8 
18.72 	5.56 	3:82 	34.50 	15.2 	100.0 100.0 100.0 100.0 	100.0 

The addition of cyanide to the cleaners e or a combination of lime 

and cyanide (Test 17) e did not depress pyrite and sphalerite ' to the extent . 

 desired. Generally, on the F-1 and F-2 sarnples,it was possible to clean 

the rougher concentrate to a grade of only about 40% lead. On the F-7 

qample  from which higher grades of rougher concentrates were produced, 

cleaner concentrate grades of 50% or better were achieved (Tests 33 and 

37). 

Selective Flotation Augmented by Copper-Lead Separation 

Table 15 gives a summary of procedure used in tests en-iploying 

this scheme. 
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TABLE 14 . 

Comparison of Results for Lead Rougher Flotation  

Test No. 	 Reagents and Conditions 
and 

Alkalinity 	 Wt Sample 	- regulator 	pH 	- 	1 	Collector 	 Product 	% 
lb/ton 

1  	_ 
13 	. 	Lime" 	 AF 242 	 Pb ro cone 	2.22 

+ . 	 Pb ro tail 	97.78 
F-1 	4.0 	11.0 	C X 51 	 Feed (calcd)* 100.00 

14 	Lime 	 AF 242 	 Pb ro cote 	1.92 , 
F-1 	3.0 	9.7 	+ 	 Pb ro tail 	98.08 1  

C X 51 	 Feed (calcd) 	100.00 
	, 

15 	Soda ash 	 Pb ro cone 	3.21 
F-1 	4.0 	7.3 	AF 242 	 Pb ro tail 	96.79 

Feed (calcd) 	100.00 

16 	Soda ash 	 Pb ro conc 	3.51 
F-1 	5.0 	7.6 	AF 242 	. 	Pb.  ro tail 	96.49 

• 	 Feed (calce - '100:00 

22 	Lime 	 Pb ro conc 	1.33 
F-2 	3.0 	9.6 	' AF 242 	 Pb ro tail 	98.67 

Feed (calcd) 	100.00 

23 	Soda ash 	 AF 242 	 Pb ro conc 	2.38 
F-2 	5.0 	8.7 	 Pb ro tail 	97.62 

Feed (calcd) 	100.00 

37 	Lime 	 Pb ro conc. 	5.03 
F-7 	3.0 	9.5 	AF 242 	 Pb ro tail 	94.97 

Feed 	(calcd) 	100.00 



TABLE 14 

Assays 	 Distribution % 	 Bep.Eff.% 
 	Pb from 

Cu 	Pb 	Zn 	Ag 	Fe/FeS 	Cu 	Pb 	Zn 	Ag 	Fe/FeS 	Fe/FeS 
	 J 	  

0.15 	'15.60 	10.66 10.68 	26.4 	3.6 	47.6 	2.4 	20.3 	2.9 	44.7 
0.09 	: 	0.39 	9.85 	0.95 	20.4 	96.4 	52.4 	97.6 	79.7 	97.1 
0.09 	, 	0.73 	9.87 	1.17 	20.5 	100.0 100.0 100.0 100.0 	100.0 

0.18 	17.54 	13.15 13.31 	21.8 	2.5 	59.9 	2.5 	21.9 	2.2 	57.4 
0.14 	. 	0.23 	9.91 	0.93 	19.0 	97.5 	40.1 	97.5 	78.1 	97.8 
0.14 	0.56 	9.97 	1.17 	19.1 	100.0 100.0 100.0 100.0 	100.0 

1.18 	26.67 	9.72 20.61 	18.0 	26.3 	74.7 	3.4 	42.1 	2.7 	72.0 
0.11 	0.30 	9.09 	0.94 	21.6 	73.7 	25.3 	96.6 	57.9 	97.3 
0.14 	1.15 	9.11 	1.57 	21.5 	100.0 100.0 100.0 100.0 	100.0 

2.57 	25.17 	9.09 29.76 	19.9 	29.8 	69.6 	3.3 	47.6 	3.1 	66.5 
0.22 	0.40 	9.60 	1.19 	22.4 	70.2 	30.4 	96.7 	52.4 	96.9 
0.30 	j 	1.27 	9.58 	2.19 	22.3 	100.0 100.0 100.0 100.0 	100.0 

0.89 	28.59 	8.33 30.62 	18.8 	7.4 	67.0 	1.3 	27.3 	1.1 	65.7 
0.15 	0.19 	8.66 	1.10 	23.5 	92.6 	33.0 	98.7 	72.7 	98.9 
0.16 	0.57 	8.66 	1.49 	23.4 	100.0 100.0 100.0 100.0 	100.0 

0.61 	14.44 	6.58 11.25 	29.0 	9.0 	68.8 	1.8 	20.9 	2.9 	65.9 
0.15 	0.16 	8.86 	1.04 	23.3 	91.0 	31.2 	98.2 	79.1 	97.1 
0.16 	0.50 	8.81 	1.28 	23.4 	100.0 100.0 100.0 100.0 	100.0 

0.43 	38.01 	7.72 21.40 	15.0 	11.2 	84.8 	4.4 	49.4 	2.8 	82.0 
0.18 	0.36 	8.78 	1.16 	27.1 	88.8 	15.1 	95.6 	50.6 	97.2 
0.19 	2.25 	8.73 	2.18 	26.5 	100.0 100.0 100.0 100.0 	100.0 



TABLE 15 
Summary of Procedure for Tests Employing 

Selective Flotation Augmented by Copper-Lead Separation  

• Test No. 	Flowsheet 	Copper Flotation 	Lead Flotation 	 Remarks 
and Sample 	 Reagents 	 Reagents 

24 	 3A 	Lime, ZnSO 4, NaCN 	 Preliminary test, did not float 
F-2 	 Z-200 	 lead conc 

25 	 3A 	Na 2 CO 3  Zn50 4,NaCN 	 . 	Copper flotation only - test products 
F-2 	 AF 238 	 1 	 n.ot assayed 

27 	 3A 	Lime, ZnSO 4, NaCN 	AF 242 	 Copper-lead separation not 
F-2 	 Z-200 	 carried out. 

28 	 3A 	Lime, Zn50 4, NaCN 	AF 242 	 Repeat of Test 28 but with AF 238 
F-2 	 AF 238 	 • replacing Z-2.00. 

30 	 3A 	Lime, ZnSO 4, NaCN 	AF 242, AF 208 	Similar to Test 27 but with 
F-2 	 Z-200 	 copper-lead separation. 

31 	 3A 	As  above 	 As above 	 Repeat of Test 30 on F-7 Sample 
F-7 

38 	 3B 	Na2  SO 3 	 Na2 CO 3 , NaCN 
Comp 	 Z-200 	 AF 242, AF 208 
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As indicated in the above table several tests we.re carried out 

before copper-lead separation of the lead concentrate was a.ttempted 

(1, '1oN.■ sheet 3A). Since this scheme depended on the initial flotation of a 

fini shed, lov.--lead copper concentrate containing most of the copper in the 

ore, ii was necessary to establish reagents and conditions to a.chieve this , 

end before proceeding further. 

Of the two  sel ective  copper promoters tried, Z-200 proved Co  bu 

 superior lo Aerofloat 238. It not only gave better selectivity between 

chalcopyrite and galena but also a higher copper recovery in the copper 

rougher concentrate (refer to Tests 27 and 28 in appendix). Aerofloat 

238 was also tried with soda ash replacing lime as the alkalinity regulator 

(Tests 25 and 26). Normally, aerofloat promoters function more effectively 

in a soda ash circuit. However, in both tests a heavily mineralized, 

non-selective copper froth was obtained; therefore, the tests were 

discontinued and test products discarded. 

Only one test was carried out using Flowsheet 3B(38). In this 

test 24.5% of the lead was recovered in the, copper rougher concentrate 

which assayed 12.9% copper and 5.7% lead. When the rougher concentrate 

was cleaned, most of the lead (19.8%) was rejected to the cleaner tailing 

to give a cleaner concentrate assaying 22.0% copper and 2.2% lead. Since 

this can be considered to be a finished grade of copper concentrate, delead-

•ing of the concentrate, as was done in this test, is not necessary. The 

. .ocedure employed in this test) therefore, could be used as a method for 

the selective flotation of copper and lead concentrates directly from the ore. 

It should be noted that the reagents used in conjunction with 

Flowshe.et 3A and 3B are essentially the same as those employed for bulk 

copper-lead flotation. The only difference was the order of addition of 

reagents and the use of Z-200 and Aerofloat 238 as copper promoters. 
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CONCLUSIONS 

Marketable grades of copper, lead,and zinc concentrates with 

good recoveries can be produced from this ore by flotation at a grind of 

83% minus 200 mesh. 

'Flotation of a bulk copper-lead concentrate followed by copper-

lead separation was found to be the most efficient technique for producing 

copper and lead concentrates. The cyanide separation method was effective 

on the high-copper, low-lead, F-2 sample, whereas the dichromate method 

gave excellent results on the low-copper, high-lead, F-7 sample. The 

cyanide method was also successfully applied on bulk concentrate produced 

from a composite made up of eq.  ual weights of the F-2 and F-7 samples. 

Selective flotation of copper and lead concentrates directly from 

the ore gave acceptable grades of copper and lead concentrates e but copper, 

lead and silver recoveries were appreciably lower than those obtained by 

bulk flotation. Reagent consumption was also higher. There was no 

particular advantage in employing a combination of selective flotation and 

copper-lead separation techniques. 
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Screen Analyses. of Primary Grinds  

45 Min Rod Mill Grind on F-1 Sample 

	

Tyler 	• Wt • 	 CuMulative 

	

Mesh Size 	 % 	 Wt % 

• +100 	 0.6 0.6 
+150 	 1.8 	 2.4 
+200 	 14.7 	 17.1 
+325 	 28.7 	 45.8 
-325 	 54.2 	 100.0 

Total 	 100.0 

30 min Rod Mill Grin.d on F -2 Sa-m.ple 

+100 	 0.6 	 0.6  
+150 	 3.2 	. 	3.8 
+200 	 21.6 	 25.4 

. +325 	 27. 9 	 53.3 ;,. 
-325 	 46.7 	 10-6.0 

Total 	 100.0 



Classification of Tests According to Treatment Schemes 
F;mployed and Ore  Sample 

-1 

	

Treatment. Scheme 	 Ore Sample and Test Nu. 

F-1 	F-2 	F-7 	; Corn p 

Bulk 	flotation 	followed by 	1,2,3,4 	18,19,20 	32,39,40 	36 
i 

coppor- lead separation of 	8, 9, 10 	21, 29, 34 	 i 
! 

bulk concentrate 	 35 	 ; 

Sele.ctive 	flotation of copper and 	5, 6, 7,11 	22, 23, 	33 	1 
lead concentrates 	directly 	12, 13,14 	 1 

! from the ore 	 15, 16, 17 1  
Selective 	flotation. augmented 	 24, 25, 26 	31,37 
by decoppering of 	lead 	 27, 28, 30 
con.centrate-Flowsheet 3A 

Selective flotation augmented 	 38 
by deleacling of copper 	 • 	 . 

concentrate-Flowsheet 3B 
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Abbreviations. Used in Flota.tion. Test Reports  

RM 	 Rod mill 

CX 51 	Potassium ethyl xanthate (Canadian Chernical Co.) 

DF 250 	Dowfroth 250 - Dow Chemical Co. frother 

NaAF 	Sodium Aerofloat-American Cyanamid Co. promoter. 

Fe/Fes 	Iron present as iron sulphides. 

.Z-200 	Trade name for Dow Chemical Co. selective copper promoter. 

AF 194,208 American Cyanamid Co. Aerofloat promoters. 
238,242  

Min A 	Minerec A - Minerec Corp. selective copper promoter. 

ZnCN 	Na2  ZN (CN) 4  

Dich 	Sodium dichrom.ate 

CS 	 Caustic Starch-aqueous solution of caustic soda and starch in 
in the ratio 1:2. 

• 

AS:RWB/ec 



rvIV'ES BRANCH FLOTATION TEST REPORT t 	1 	( , 1 .  2 

TEST NO. 	I 	1SAMPLE: Matt,J,ami 	- Sturgeon Lake  F-1 	 I DATE:J an . -1.1, 	19 - 0  

i CHARC5E: 	2pcio g 
OBJECT  OF TEST:  To float copper-lead and zinc concentrates using the combination 

	

lime + ZnS0 	. 	NaCN   	I __ 	 
TESTED EX _A__S- 

il 	 _ 
Time 	% 	 Unit 	 Reagents. lb  per 	on  

OPERATION 	 PH 	 F min 	Solids 	 used 	ime 	ZnS0 	NaCN 	CX51 	DF250  CuS0 	NnAF 
Grinding 	 45* 	64 	7 x 14 RM 	2.0 	0.5 	0.05    	_I 	 
Conditioning 	10 	 10.8 	1000-g cell 	 0.02  
Copper-lead rougher 

	

Stage 1 	112 	 0,02  

" 	2 	 1/2 	 0 01  
u 	3 	 1  	 0.02 	_____ 
" 	4 	2    0.02 	0.005  

Conditioning 	 10 	11.1 	 1.0 	 1.0  
Zinc rougher 

	

Stage 1  	1 	 0.05  

" 	2 	 1 	 0.005 	0.05  

2 	 0.005 	0.05  

	

VVT 	 ANALYSIS % 	 DISTRIBUTION % 
. PRODUCT

Cu 	Pb 	Zn 	Fe 	Insol 	Ag 	''' /FeS 	Cu _.] 	Pb 	Zn 	1 	A 
	i 	g 	 

Copper-lead conc** 	2.85 	18.28 	20.63 	5.75 	22.2 , 	0.8 	87.61 	5.4 	70.3 	56.2 	1.8 	63.2 
Copper-lead cl tail No.3 	0.67 	6.71 	14.45 	13.65 	27.2 	3.2 	29.20 	19.7 	6.1 	9.3 	1.0 	4.9 

u 	" 	" 	" 	Ne5.2 	0.78 	4.25 	11.46 	17.76 	25.0 	4.6 	24.10 	19.2 	4.5 	8.5 	1.5 	4.8 
U 	" 	" 	" 	No.1 	2.31 	1.78 	6.37 	17.20 	25..9 	9.5 	12.94 	22.3 	5.5 	14.1 	4.3 	7.6 

Zinc rougher conc 	13.77 	0.27 	0.38 	55.14 	8.4 	2.2 	1.89 	1.7 	5.0 	5.0 	81.6 	6.6 
Zinc rougher tail 	79.62 	0.08 	0.09 	1.15 	 0.64 	 8.6 	6.9 	9.8 	12:9 
Fee« 	calc 	 100.00 	0.74 	1.05 	9.30 	3.95 	 100.0 	100.0 	00.0 	100.0  

*82.8 96'"1inus 200 mesh 
*.Au assay, 	0.14 oz/ton 	 ' 

-*Ag assay in oz/ton in 
this and all subsequent 

- Test Reports. 

REMARKS: Correr-lead float - light froth, appeared to be some sphalerite flo:tin5' at end, briet 
cle -an coprer froth during cleaning - no galena in evidence. 	(Continued oil Sheet 2) 
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TEST NO. 	1 	SAMPLE: 	Mattmgwili 	- Sturgeon  Lake 	F-1 	 DATE: 	. 1 ;u1. 	Il, 	17I.1 

OBJECT OF TE5.5 -n 	 Ci-ii 3 E: 

- 	TESTED B'Y:  

Thme 	% 	' 	 Unit 	 Reagents. lb  per  
OPERATION 	 PH 	 I min 	• olids 	 used 	 91:250  

	

Co per-Ipnd cleamors   	
• 

No. 	1 	 1% 	 8.R 	500-g cell. 	 0.002  
No. 	2 	 1 	 250-g cell  
No. 	3 	 1 	 Il 	,, 	u 

	

. 	 . 

	

'   	 	

•1  

PRODUCT 	
VVT 	 ANALYSIS % 	 DISTRIBUTION %, 

% 	Cu 	Pb 	Zn 	Fe 	Insol 	Ag 	Fe/FeS 	Cu 	Pb - 	Zn 	Ag 
Lalculated Assays  

Copper-lead cl conc 
2nd stage 	 3.57 	15.85 	19.18 	7.15 	22.83 	1.24 	75.42 	8.1 	76.4 	65.5- 	2.8 	68.1 

. 	1st stage 	 4.35 	13.77 	17.80 	9.06 	23.22 	1.84 	66.22 	10.0 	80.9 	74.0 	4.3 	72.9 
Copper-lead ro conc 	6.66 	9.61 	13.83 	11.8 8 	24.15 	4.50 	47.74 	14.4 	86.4 	.88.1 	8.6 	80.5 	. 

,t 	" 	' " 	tail 	93.39 	0.11 	0.13 	 , 	0.82 	13.6 	11.9 	11.9 	19.5 

• . 

REMARKS: (continued from Seet 1) 7i.1r 	flat  - clean active  zinc  float but cur 
under microscope showed that coarse sphalerite was still floating at 
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MINES BRANCH FLOTATION TEST REPORT 

TEST NO. 	2 	I SAMPLE: 	Matuagami - Sturgeon Lake F-1 	 , 	DATE: 	Jan. 14, 1970  

OBJECT  OF TEST: 	RPpeat of Test 1 but pulp aerated before copper- 	 CHARGE: 	2000-g 

	

lead flotation. 	 TESTED B‘ie: 	A.S. 

Time 	% 	
phi 	

Unit 	 Reagents, lb per ton 
OPERATION 

min 	Solids 	used 	Lime , 	 CX51 	DF250 CuSO4  NaAF 

Grinding-as in Test 1  
Conditioning 	 20 	 9.1 	Aerator 	 0.02 	

. 

Copper-lead rougher 	 1000-g cell 	 - 
a 	

. Stage 	1 	 ..-- 	 0.01 	0.02 2 

- ..- " 	 2 	 1 
2 	 0.01  

II 	3 	 1 	 0.02 	0.005  

" 	4 	• 	 2 	 ' 	0.01  
Conditioning 	 10 	 11.6 	 3.0. 	 1.0 	 . 

Zinc rougher 
1 

	

Stage 1 	 .., 	 0.02 	 0.05 2  
tt 	 1 

	

2 	 -1 	 0.01 	0.005 	0.05  
if 	3 	 3 	 0.05 

WT 	 ANALYSIS % 	 DISTRIBUTION % 
PRODUCT 

% 

Copper-lead ro conc 	25.55 	 . 
Zinc rougher conc 	 15.80 	 • 
Zinc rougher tail 	58.65 	 . 

100.00' 	 . 
3 

' 

• 

. 	

. 

REMARKS: 	Copper-lead float  - a lot of pyrite floated, pH too low? 
Zinc float - light clean froth at end - apparently xanthate addition required at start to float 

rnnrce 	1,11A1Prit-F, 	(sPe Te5-3t 1 remarks) 	 ___- 

PRODUCTS NOT ASSAYED  



N=I NE -_!) BRANCH F! OTAT;ON TEST REPORT

i FS- T N O. 3 1 SAMPLE: 'riattagsnii - Sturgeon Lake F-1
- ---

O BJE C.T OF TEST: Repeat of Test 2 but added more lime to increase pH of copper-lead

float from 9.1 to 10.3

Sie:.._ 1 o_ 2

Dr.Tir. Ja=.:• _. v

C; i+1R:7 Lr^^^JL `!

TESTED RY^ ^, ti.

Time % Unit Reagents. !p per tu-r)
OPERATION H

-min Solids
p

useused Lime CX51 ^-DF'_.^0, ; _,ÇLS0,..._ ^F_

Grinding - as in Test 1 1- ----
Conditioning 20 10 .3 Aerator 1.0 0.021 Î

rt
!

Copper-lead rougher 1000-g cell'

~-as in Test 2 ^

Conditioning 10 11. 2.0 1.0

Zinc rougher

Stage 1 z 0.02 0.05

2 z 0.01 0.005 0.05 i

' 3 2 0.005
4

0.05

PRODUCT WT ANALYSIS % DISTRlSUTION °/

° Cu Pb Zn Fe Insol A Fe FeS Cu Pb' Zn

Copper-lead conc 3.71 1 15.50 18.98. 6.50 23.8 1.3 70.43 9.4 77.3 68 2.6 67.^

Coppér-lead cl tail No.3 0.5 2.70 5.35 8.76 36.3 3.3 13.45 33.7 2.1 3'.1 0.6 2.0
^ ► rr sr 1T No.2 0.8 " 1.80 5.93 10.85 31.6 5.0 17.50 27.9 2.1 4.9 1:0 3.S ^
rr 11 It it No.1 3.1 1.43 3.89 12.65 29.9.:: 9.5 9.80 27.1 6.0 11.8 4.3 7.9

Zinc conc 3.5 0.17 0.16 58.63 6.9 0.3 0.99 - 1.9 1.3 54.0 2.2
Zinc cleaner tail No. 2 1.8 0.35 0.67 54.01 8.6 1.6 2.48 2.0 0.8 1.2 10.5 1.1

:f rr fi No. 1 5.3^ ! 0.35 0.68 39.12 14.4 9.8 2.57 9.5 2.6 35 ?2.6 3.6
Zinc rougher tail 76.01 1 0.07 0.08 0.55 0.61 7.2 59 4.4 1^•C
Feed (calcd) 100.00. ! 0.74 1 1.03 9.27 3.88 00.0 100.^

REMARKS: Copp:r-lead flo-^t - i:^cr^ t se in pli result,:.j in depression of »VC.«-_
Zinc floàt 2 büt 1}gummi__'T especially. aL -^r:_1 of : Loat:

f ' .
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TEST NO, 	3 	SAMPLE: Mattagami  - Sturgeon Lake F-1 	 DATE: Jan. 15, 1970 
' OBJECT OF TEST: 	 CHARGE: 

, 	 TESTED BY:  

Time 	% 	 Unit 	 Reagents, lb per ton 

	

OPERATION' 	 PH 
min 	Solids 	 used 	Lime 	 DF250  

Cdri:er cleaners  
No. 	1 	 1½ 	8.7 	500 g cell 	 .  
No. 	2 	 1 	 8.6 	250 g cell  
No. 	3 	 1 	. 	8.4 	" 	H 

Zinc cleaners  
No. 	1 	 2 	11.7 	500 g cell 	1.0 	 . 
No. 	2 	 11/2 	11.6 	" 	r! 	0.75 	 0.01  

• 

	

WT 	 ANALYSIS % 	 DISTRIBUTION % 
PRODUCT 

	

% 	Cu 	Pb 	Zn 	Fe 	Insol 	Ag 	Fe/FeS 	Cu 	Pb 	Zn 	Ag  

	

a_Lcu a e 	assav5  
Copper-lead- cl conc 

2nd stage 	 4.30 	13.74 	17.11 	6.81 	25.52 1.57 	62.61 	12.5 	79.4 	71.4 	3.2 	69.4 
1st stage 	 5.15 	11.77 	15.27 	7.48 	26.52 2.14 	55.17 	15.2 	81.5 	76.3 	4.2 	73.2 

Copper-lead ro conc 	8.27 	7.87 	10.97 	9.43 	27.78 4.92 	38.05 	18.0 	87.5 	88.1 	8.5 	81.1 
II 	 !J " 	tail 	91.73 	0.10 	0.13 	 0.80 	12.5 	11.9 	18.9 

1st stage zinc cl conc 	10.34 	0.20 	0.25 57.83 	7.20 0.53 	1.25 	0.3 	2.7 	2.5 	64.5 	3.3 
Zinc rougher conc 	15.70 	0.25 	0.40 51.44 	9.66 3.69 	1.70 	3.5 	5.3 	6.0 	87.1 	6.9 

_ 

- 

REMARKS: 

_II 
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TEST NO. 	4 	SAMPLE: 	Mattagami - Sturgeon Lake F-1 	 DATE: 	Jan. 15, 1970 

OBJECT OF TEST: 	To float copper-lead and zinc concentrates using the 	 CHARGE: 	2000 g 
combination Na2CO3 + Na 2 S0 3  + NaCN along with aeration 	 TESTED BY:_ 	A. S. 

Ti rne 	% 	 Und 	 Reagents; lb per ton  

	

. 	OPERATION 

	

min 	SoHds 	
p H

used 	>la.2CO3Na2S03 NaCN 	CX51 	DF250 Lime 	.C1.1SOL,, NaAF 

Grinding 	 45 	65 	7x14  RN 	3.0 	1.0 	0.10  
Conditioning 	 20 	9.5 	Aerator 	 0.02  
Copper roughers  	 1000-g cell 	 . 

. 

	

Stage 1 	 1/2 	 0.02  
il 

	

 
2 	 1 	 0.02 

• II 	3  
31/2  

Conditioning 	 10 	11.7 	 4.0 	1.0 
Zinc roughers 

..- 

	

Stage 1 	 1 
2 	 0.01 	 0.05  

" 	2 	 1 	 0.01 	 0.05 
• rt 	3 	 2 	 0.01 	0.02 	 0.05  

- 	 WT 	 ANALYSIS % 	 DISTRIBUTION % 
PRODUCT 	

% 	Cu 	Pb 	Zn 	Fe 	Insol 	Ag 	FeiFeS 	Cu 	Pb: 	Zn 	Ac,,  

Copper-lead conc * 	 3.46 17.16 	22.78 	6.50 	21.3 	2.0 	84.67 	5.4 	80.0 	72.6 	2.4 	72.1 
Copper-lead cl tail ** 	2.29 	3.55 	6.09 	11.65 	23.7 	2.0 	16.69 	19.2 	10.9 	12,9: 	2.9 	9.4 
Zinc conc 	 5.95 	0.11 	0.13 	58.32 	7.3 	0.3 	1.14 	0.4 	0.9 	0.7 	37.4 	1.7 
Zinc cleaner tail No. 	2 	2.56 	0.14 	0.25 	55.35 	8.5- 	1.4 	1.28 	1.9 	0-.5 	.0-6.-- 	15.2 	0.8 . 

	

II 	 It " 	No. 	1 	7.05 	0.14 	0.36 	49.08 	10.7 	5.1 	1.32 	4.9 	1.3 	2.3 	37.2 	2.3 
Zinc rougher tail 	 78.69 	0.06 	0.15 	0.58 	 0.71 	 6.4 	10.9 	4.9 	13.7  

	

eFeed (calcd) 	 100.00 	0.74 	1.09 	9.30 	 4.06 	100.0 	100.0 	100.0 	100.0  

- 

REMARKS: Copper-lead float - very gummy at start - "weeping" at end, effect of excess soda as'.1.? 
Zinc float - -  clean and voluminous at start, coarse sphaIerite came MD in second ,rn.her, . 

"weepin-;" froth at end of float. 
* Au assay, 0.14 oz/ton. 
** No. 1 and 2 combined. 
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TEST NO 	4 	SAMF'LE: 	Matcagami - Sturgeon Lake F-1 	 DATE: 	Jan, 15, 1970  
OBJECT OF TEST: 	 CHARGE: 

TESTED BY:  

	

Time 	% 	 Unit 	 Reagents, lb per ton 
OPERATION 	 PH 

	

min 	Solids 	 used 	 DP250 Lime  

Conner cleaners  
Nb. 	1 	 li 	 500-g  cell 	 0.01  

2 	 11/2 	 11 	it 	if 

0.004  

Zinc cleaners  
No. 	1 	 2 	fl,  12 	500-g cell 	 0.01 	1.0  
:o. 	2 	 11/4 	 it 	It 	It 	11 0.01 	0.75  

, 

WT 	 ANALYSIS % 	 DISTRIBUTION % 
PRODUCT 	

% 	 Pb 	Zn 	Fe 	Insol 	Ag 	Fe/FeS 	Cu 	Pb 	Zn 	Ag Cu 

Caclulated assays  

Copper-lead ro conc 	5.75 	11.74 16.13 	8.55 	22.25 	2.00 	57.60 	11.0 	90.9 	85.5 	5.3 	81.5 
it 	it 	it 	tail 	94.25 	0.07 	0.17 	 0.80 

1st stage zinc cl conc 	85.1 	0.12 	0.17 	57.43 	7.66 	0.63 	1.18 	0.9 	1.4 	1.3 	52.6 	2.5 
Zinc rougher conc 	15.56 	0.13 	0.25 	53.64 	9.04 	2.66 	1.24 	2.7 	2.7 	3.6 	89.8 	4.8 

REMARKS: 



MINES BRANCH FLOTATION TEST REPORT 

TEST NO. 	5 ' 	 "SAMPLE: 	Mattagami - Sturgeon Lake F-1 	 DATE: Feb. 10, 1970 

I OBJECT  OF TEST: 	To float copper, lead and zinc concentrates using SO 2  as 	 CHARGE: 	200U g 

	  -alena depressant alone with Z-200  as co..er .romoter. 	 TESTED BY: 	A.S. 

	

Time 	% 	 Unit 	 Reagents, lb per ton . 
OPERATION 	 PH 

min 	SoHds 	 used 	SO 	Z-200 . CX 51  
2 

Grinding 	 45 	65 	8.0* 	7 x 14 RM 
Conditioning 	 5 	6.1 	1000-g cell 	9.0 	0.04 	0.02 - 

• 

•	  
. 	 . 

PRODUCT 	
WT 	 ANALYSIS :%. 	 DISTRIBUTION % 

% 

• . 

• 

• 
• 

REMARKS: Cou'd not lower pH below 6.0 as intended despite the addition of high amounts  cf SO,. 'Z-200 gave a 
Harren, effervescent-froth but chalcopyrite came up very quickly upon addition of CX 51 - test.  as  terminated at 
U.- his point.  
* After diJution in cell. 
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TEST NO. 	6 	1 3AMPLE: 	Mattagami - Sturgeon Lake F-1 	 ' 	DATE: 	• Feb_ 	10 	1970  
OBJECT OF TEST: 	As in Test 5 but substitute CX 51 as copper promoter 	 CHARGE: 2000 

in place of Z-200. 	 TESTED BY.  A.S.  

Time 	% 	 Unit 	 Reagents, lb per ton 

	

OPERATION 	 PH 
min SoHds 	 used 	SO2 	cx  51 nF250  Na2CO3 NaCN AF242  	Lime CuSO4 	NaAF 

Grinding 	 45 	65 	7 x 14  RN  
Conditioning 	 10 	 6.3 1000-g ce11 	10.0 	0.02 

Copper rougher 	 1 	 0.02  

Copper scavenger 	 1  

Conditioning 	 10 	 7.3 	 12.0  
Il 	 5 	 e 	 0 - 1 r)  
II 

5 	 0.02  
Lead rougher 	 1  
Conditioning 	 10 	 11.7 	 8.0 	1.0  
Zinc rougher, stage 1 	1 	 0.02 	 0.10 

II 	 II 	 " 	2 	1 	 0,01 	 0.05  
TT 	7, 	II 	3 	2 	 0.05  

• WT 	 ANALYSIS % 	 DISTRIBUTION % 

	

PRODUCT 	
% 	Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	 Cu 	Pb 	Zn 	Ag  

Copper conc 	 - 	1.45 	25.70 	0.94 	3.90 	27.9 	101.21 	4.9 	 52.6 	1.1 	0.7 	40.1 	. 
Copper cleaner tail 	0.74 	8.65 	1.83 	5.92 	29.2 	40.20 	20.9 	 9.0 	1.1 	0.5 	8.1 
Copper scavenger conc 	0.80 	12.20 	1.26 	6.38 	28.4 	'65.00 	16.9 	 13.8 	0.8 	0.6 	14.2 
Lead conc 	 0.95 	0.07 49.78 	6.54 	12.9 	21.60 	12.1 	 0.1 	39.2 	0.7 	5.6 
Lead cleaner tail 	 1.36 	0.34 14.70 	9.13 	24.4 	12.84 	23.0 	 0.6 	16.5 	1.4 	4.8 
Zinc rougher conc 	 10.98 	0.70 	0.42 	51.85 	9.6 	2.97 	2.9 	 10.8 	3.8 	66.3 	8.9 
Zinc rougher tail 	 83.72 	0.11 	0.54 	3.05 	 0.80 	 13.1 	37.5 	29.8 	18.3  
Feed 	(Calcd) 	 100.00 	0.71 	1.21 	8.58 	 3.66 	 100.0  100.0 	100.0 	100.0 

- 

• 

REMARKS: 	Looked like normal copper and:lead float but pyrite in evidence in froth in both cases. 
Zinc float was bright and clean. 
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SAMPLE: Mattagami - Sturgeon Lake F-1 TEST  NO. 6 	 DAME: Feb. 10, 1970  

OBJECT OF TEST: 	 CHARGE: 

TESTED BY:  

Time 	% 	 Unit 	 Reagents, lb per ton , 
OPERATION 	 pH 	 . 

min 	Solids 	 used 	 CX51 DF250 	NaCN  

Copper cleaner 	, 	;- 
2 	 250-g cell 	0.001 0.007  

Lead cleaner 	 1 	 It 	 It 	 0.10  

	

. 	 • 	. 

PRODUCT 	
WT 	 ANALYSIS % 	 DISTRIBUTION % 	• 

% 	Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	Au 	Pb 	Zn 	Ag  

Calculated assays  

Copper rougher conc 	2.19 	19.94 	1.24 	4.59 	28.3 	80.59 	10.3 	61.6 	2.21 	1.2 	48.2 
Copper ro + scav conc 	2.99 -17.84 	1.24 	4.73 	28.4 	76.42 	12.1 	75.4 	3.0 	1.8 	62.4 
Lead rougher conc 	2.31 	0.23 	29.13 	8.06 	19.7 	16.44 	18.5 	 0.7 	55.7 	2.1 	10.4 
Lead rougher tail 	94.70 	0.18 	0.53 	 1.05 	 23.9 	41.3 	27.2 

. 	 . 

-:;E:IvIARKS: 
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TEST NO. 7 	'SAMPLE: Mattagami - Sturgeon Lake F - 1 	 DATE: Feb. 10, 1970 
: OBJECT OF TEST: 	To try copper-lead-zinc selective float as in Tests 5 and 6 but teith 	CHARGE 	2000 g  

(1) lower SO2 addition and (2) AF238 and AF242 as copper and lead promoters 	 TESTED BY: A.S.  

OPERATION 	Time 	% 	 Unit 	 Reagents, lb per ton 
' 	 PH min 	Solids 	 used 	SO. 	AF238 CX51 	DF250  N CN 	AF242 Na CO 	 

r--7----ii-,  	1 • 7x14  RN  
Conditioning 	 5 	 6.9 	1000-g cell 	2.5  

It 	 5 	 0.02 	0.01  
Cooper rougher 	 1 	• 	 3.0  
Copper scavenger 	1 
Conditioning 	 5 	 7.4 	 0.02 	0 - 10  

ti 	 5 	 0.03  
Lead rougher  

1 	 • 	 . Sta_e 1 	 , 
2 
1 Stage 2 	 0.02 

	

WT 	 ANALYSIS % 	 DISTRIBUTION % PRODUCT 	
% 

Copper rougher conc 	5.22 
Copper scav conc 	 1.40 
Lead rougher conc 	 1.94 
Lead rougher tail ' 	91.44  

Feed 	 100.00  

• 

• 

REMARKS: 	Copper float not as selective-as Test 7, 	excessive amounts of pyrite floated. 
coo mucn galena rioatea in leact tioat, tneretore test terminated at this 11(,. 

'PRODUCTS NOT ASSAYED 
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TEST NO.  8 	SAMPLE: Mattagami - Sturgeon Lake  F-1 	 DATE:Feb. 11, 1970  
OBJECT  OF  TEST: 	To try coPper-lead separation on copper-lead conc using ZnCN complex 	CHARGE: 2x2000 g 

as copper depressant (copper-lead rougher float similar to Test 1). 	 TESTED BY:  

. 	OPERATION 	 Unit 	 Reagents, lb per ton'  

min  Solids 	used 	Lime 	ZnS0/1  NaCN 	CX51 	DF250  

Crinding 	 à5 	65 	7x14 RM 	1.5 	0.5 	0.10  
Conditioning 	 10.1 	1000-g cell 	 0.02  
Copper-lead rougher  

1. SI- PCYQ 	1 	 ..-- 0.02  
].. Stage 2 -2 	 0.02 	

. 

Stage 3 	 1 	 0.01  
Stage 4 	 1 	 0.02  
Stage 5 	 1 	 0.01  

Copper-lead cleaners  
No. 	1 	 1- . 	 250-g cell  
No. 	2 	 ])i 	• 	 tt 	 1/ 

No. 	3 	 11/2 . 	 n 	AY 

WT 	 ANALYSIS % 	 DISTRIBUTION. % 
•

PRODUCT 	
% Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	 Cu 	Pb 	Zn 	Ag 	.  

Copper conc 	 1.74 23.20 	8.42 	3.90 	26.7 	60.25 	5.8 	 57.3 	14.1 	0.8 - 	27.9 
Lead cone 	 0.66 	0.37 56.98 	4.96 	10.1 	44.90 	9.2 	 0.3 	36.1, - 	0.4 	7.9 
Lead cleaner tail No. 	2 	0.34 	3.05 22.30 	8.36 	25.6 	77.00 	21.9 	 1.5 	7.3 	0.3 	7.0 

17 	 17 	 " 	N. 	1 	• 1.03 	12.60 	15.32 	6.04 	25.7 	99.52 	13.9 	 18.4.. 	15.1, 	0.7 	.27,2 
Copper-lead cl tail No.3 	0.5C 	5.14 	8.58 	9.24 	28.9 	27.00 	23.3 	 3.6 	4.1 	0.5 	• .3.6 
U 	" 	" 	" 	No.2 	0.46 	4.43 	7.92 	8.54 	26.7 	25.60 	21.8 	 2.9 	3.5 	0.5. 	3.1 
11 	 11 	Ti 	 0.63 	2.82 	4.32 	9.11 	24.9 	14.64 	21.3 	 2.5 	2.6 	0.7 	2.5 

Copper-lead  ro tail 	 94.64 	0.10 	0.19 	8.79 	 0.83 	 13.5 	17.2 	96.1 	20.3  
'Feed (calcd) 	 100.0a 	0.70 . 	1.04 	8.65 	 3.76 	 -100.0 	100.0 	100.0 	100.0  	 

REMARKS: 	Two 2000 gram batches floated separately - copper-lead rougher concentrates combined for cl'eaning 

and copper-lead separat. ion. 	Bright,  leàdy froth in copper-lead separation but chalcopyrite 

ILL.LI.e ,  undornPa.th. 
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TEST NO. 8 	I SAMPLE: Mattagami - Sturgeon Lake F-1 	 DATE: Feb. 11, 1970  

OBJECT OF TEST: 	 CHARGE: 

TESTED BY:.  

Time 	% 	 Unit 	 Reagents, lb per ton 
OPERATION 

	

. 	 pH 
min  Solids 	 used 	Lime 	 DF250 ZnCN 	AF242  

Copper-lead Separation  
Conditioning 	 5 	 11 	7 250-e cell 	0 1 	 1.75  

Lead rougher 	 It 	ft 

„.1 	 11 Lead cleaner No.  1 	2 	 11.0 	" 

	

tt 	 " 	No. 	2 	1 	 u 	u 	 0.004 	0.002 	-  
_ 	. 

• 

PRODUCT 	
WT 	 ANALYSIS % 	 DISTRIBUTION % 

	

% 	
u 	.. 	 Fe e 	- 	 • . 	s 	41 	 - 	 -  

Copper conc 	 46.1 	23.20 	8.42 	3.90 	26.7 	60.25 	5.8 	 73.8 	19.4 	35.4 	39.8 	26.5 
Lead conc 	 17.4 	0.37 	56.98 	4.96 	10.1 	44.90 	9.2 	 0.4 	49.5 	17.0 	11.2 	15.9 
Lead cleaner tail No. 2 	9.1 	3.05 	22.30 	8.36 	25.6 	77.00 21.9 	 1.9 	10.1 	15.0 	10.0 	19.8 

IT 	Tr 	" 	No. 	1 	27.4 	12.60 	15.32 	6.04 	25.7 	99.52 13.9 	 23.9 	21.0 	32.6 	39.0 	37.8 
Feed (calcd)* 	 100.0 	14.49 	20.06 	5.07 	23.4 	69.80 10.1 	100.0 	100.0 	100.0 	100.0 	100.0 

Calculated assays  
1st stage lead cl conc 	26.5 	1.28 	45.19 	6.11 	15.4 	55.81 13.5 	 2.3 	59.6 	32.0 	17.4 	35.7 
Lead rougher conc 	53.9 	7.02 	30.03 	6.07 	20.6 	77.99 13.7 ' 	26.2 	80.6 	64.6 	47.5 	73.5 

' 

:-. 	 . 
• ,., 	. 	

...  

REMARKS: 	Shown above is metallurgical balance for copper-lead separation. 
*Copner-lead cleaner . concentrate. 

"1,14  
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TEST NO. 9 	1.3AMPLE: Mattagami - Sturgeon Lake F-1 	 DATE: Feb. 12, 1970  

OBJECT OF TEST: 	Repeat of Test 8 but boiled copper-lead conc Slurry for 5 minutes 	'CHARGE: 2x2000 g 

prior to separation step to desorb xanthate from mineral' surfaces. 	- 	 TESTED BY: 	A.S.  

Time 	% 	 Unit 	 ' 	 Reagents, lb per ton 

	

OPERATION 	 PH min 	Solids 	 used 	ZnCN .  AF242 CX51 	DF250  

Grinding_ 	 as  
Copper-lead rougher  	in  
Copper-lead cleaners  Test  8  

Copper-lead separation 	 . 
Desorption* 	 V •  
Conditioning 	' 	5 	250-g cell 	 .. 

tr 	3  
Lead rouc-her  	].  
Le:,-; 	cleaner 	1 	 250-g 	q1 	 • 10.004  

, 	.  

• 

	

VVT 	 ANALYSIS  % 	 DISTRIBUTION % 

	

PRODUCT 	
_  

	

% 	Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	cii 	"Pb' 	2n 	. 
, , 	 . 

Çopper conc 	 2.09 	22.90. 	6.98 	3.34 	27.7 	73.65 	7.2 	 68.7 	- 0.8 	42.0 
Lead conc 	. 	 0.59 	G.55 	65.68 	. 4.80 	• 6.8 	56.15 	5.7 	 0.5 	.36.8 	0.3 	9.0 
Lead cleaner tail 	 0.60 	6.24 	32.76 	. 7....10 	17.8 	114.27 11.5 	 5.4 	18.7 	0.5 	18.7 
Copper-lead cl tail No:3 	0.51 	4.50 	6.44 10.30 	30.0 	19.65 24.8 . 	

. 	
3.3 	3.1 	0.6 	. 	2.7 

It 	9 	9 	9 	No.2 	0.55 	4.69 	7.98 	9.82 	26.9 	25.70 21.7 	 3.7 	. 	4.2 	0.6 	3.9 
c.r 	9 	9 	9 	No.I 	0.76 	3.17 	4.92 	9.20 	24.1 	16.28 20.2 	 3.5 	- 3 .6 	0.8 	3.4 

.,,C000.er-lead ro tail 	94.90 	0.11 	0.22 	8.78 	. 0.78 	 14.9 	19.7 	96.4 	20.3  
•Feed (calcd) 	 100.00 	0.70 	1.05 	8.65 	 0.66 	 100.0 100 ..0 	100.0 	100.0  

• 

	

' 	. 	 . 	• 

REMARKS: 	*copp  er-lead concentrate was'filtered, washed once with fresh water, repulped and boiled for 5 
minutes. 	After boiling, concentrate was again filtered and repulped in cell with fresh water. 

Bright; leady colour 1,11 both lead rougher and cleaner --clear, barren froth at end in both cases. 
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 TEST NC 	9 	. SAMPLE: 	Mattagami - Sturgeon Lake F-1 	 . 	DATE: Feb.  12, 1970  
I 

OBJECT OF TEST: 	 CHARGE: 

TESTED BY:  

	

Time 	% 	pH 	Unit 	 Reagents, lb per ton 
OPERATION 

.  	min 	Solids 	 use d 

' 
. 	 . 

	

WT 	 ANALYSIS % 	 DISTRIBUTION % 
PRODUCT 

	

% 	Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	Cu 	! Fb 	Zn 	Ag 	Te/FeS  

Copper conc 	 63.9 	22.90 	6.98 	3.34 	27.7 	73.65 	7.2 	 92.2 	20.1 	49.8 	79.9 	59.6 

Lead conc 	 17.9 	0.55 65.68 	4.80 	6.8 	56.15 	5.7 	 0.6 	53.0 	20.0 	5.5 	• 13.2 
Lead cleaner tail 	 18.2 	6.24 32.76 	7.10 	17.8 	114.27 	11.5 	 7.2 	26.9 	30.2 	14.6 	27.2  
Feed (calcd)* 	 100.0 	15.83 22.26 	4.29 	22.1 	77.93 	7.7 	100.0 100.0 	100.0 100.0 	100.0 
Lead rougher conc (calcd> 	36.1 	3.42 49.08 	5.96 	12.3 	85.45 	8.6 	 7.8 	79.9 	50.2 	39.6 	40.4 

. 	 . 	. 

REMARKS: 	Shown above is metallurgical balance for copper-lead separation. 
*Copper-lead cleaner concentrate. 
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TEST NO. 10 SAMPLE: Mattagami - Sturgeon Lake F-1 DATE: March 4, 1970.

OBJECT OF TEST: Repeat of Test 9 but , skimmed lead rougher conc longer (in 4 increments CHARGE: 2x2000 g

in an attempt to rediice"lead content in copper concentrate TESTED BY. A.S.

^
Time % Unit Reagents, lb. per ton-

OPERATION
min Solids

pH
used ZnCN AF242 CX51

o -

12er-lead rougher iCop-

Co er-lead c1e.3ners T st 9

- e d separation

Desorption*

Conditioning 5 250-g cell 0.33 0.01 0.001.1 1

Lead rougher No. 1 2

II II No. 2 =

++ +t No. 3 0.01
+t ^ ► No. 4 ^ 0.01

Cleaning of

lead rougher conc No.l 1 50-g cell

PRODUCT
WT ANALYSIS % DISTRIBUTION %

% Cu Pb Zn Fe Fe FéS Cu Pb Zn - Ag -

Copper conc
Leàd conc
Lead cleaner.tail
Lead rougher conc No. 2

:, rr t ► No. 3
^t rr tr No. 4

Copper-lead cl tail No.3
er rr ir rr No.2
sr + ► II rr No.1

Copper-lead ro tail

1.80
1.01
0.78
0.50
0.29
0.19
0.39
0.48
0.69

93.87

22.00
1.85
8.65
8.37
8.73

10.25
4.25
3.60
1.76
0.0E)

2.46.
51.10
11.00
19.07
10.10
7.14
8.57
8.00
3.53
0.24

8.48
6.92
8.69
8.52
9.51

10.02
15.61
15.42
16.78
8.95

27.88
13.43
29.29
25.05
28.58
29.49
24.64
23.33
23.03

42.50
65.20
'46.70
:72.70
73.30
83.30
26.10
24.60
'10.80
0.78

7.6
11.0
20.7
16.7
19.8
19.3
19.1
18.3
19.5

57.4
2.7
9.8
6.1
3.7
2.8
2.4
2.5
1.8.

10.8

4.0
46.7
7.8

.8.6.,.
2.6
1.2
3.0
3.5
2.2

20.4

^ 1.7
0.8
0.8
0.5
0.3
0.2
0.7
0.8
1.3

. 92.9

21.5
18.6
10.3
10.2
6.0
.4.5
2.9
3.3
2.1

20.6
Feed (calcd) 00.00 0.69 1.11 9.03 3.55 100.0 100.0 100.0 100.0

.

REMARKS: *See remarks, Test 9, Sheet 1.

.
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1TEST NO. 10 	'SAMPLE:  Matte ami  - Sturgeon Lake F-1 	 DATE:March 4, 1970 

OBJECT OF TEST: . 	CHARGE: 

TESTED  BY:  

	

Time 	% 	pH 	Unit 	 Reagents,  lb per ton 
OPERATION ,  

	

min 	Solids 	 used 

•  	

• 

	

\NT 	 ANALYSIS % 	 DISTRIBUTION % 
PRODUCT 	 %  	CuPb 	Zn 	Ag 	Fe/FeS 	 Cu Pb 	7n 	Ag 	Fe/FS  

Copper conc 	 39.4 	22.00 	2.46 	8.48 	42.50 	7.6 	 69.6 	5.7 	40.2 	30.3 	23.3 
Lead conc 	 22.0 	1.85 	51.10 	6.92 	65.20 	11.0 	 3.3 	65.6 	18.3 	26.0 	18.8 
Lead cleaner tail 	 17.1 	8.65 	11.00 	8.69 	46.70 	20.7 	 11.9 	11.0 	17.9 	14.5 	27.5 
Lead rougher conc No. 2 	11.0 	8.37 	19.07 	8.52 	72.70 	16.7 	 7.4 	12.2 	11.3 	14.5 	14.3 

n 	n 	" 	No. 3 	6.3 	8.73 	10.10 	9.51 	73.30 	19.8 	 4.4 	3.7 	7.2 	8.4 	9.7 
n 	n 	" 	No. 	4 	4.2 	10.25 	7.14 10.02 	83.30 	19.3 	 3.4 	1.8 	5.1 	6.3 	6.4 

Feed (calcd)* 	 100.0 	12.46 	17.13 	8.31 	55.19 	 100.0 100.0 	100.0 	100.0 	100.0 
Calculated assa- --; 

Lead ro conc No. 	1 	39.1 	4.82 	33.56 	7.69 	57.11 	15.2 	 15.2 	76.6 	36.2 	40.5 	46.3 
" 	" 	" 	No. 	1+2 	50.1 	5.60 	30.38 	7.88 	60.53 	15.6 	 22.6 	88.8 	47.5 	55.0 	60.6 
" 	" 	" 	No. 	1+2+3 	56.4 	5.95 	28.12 	8.06 	61.96 	16.0 	 27.0 	92.5 	54.7 	63.4 	70.3 
" 	" 	" 	No. 	1+2+3+4 	60.6 	6.25 	26.66 	8.19 	63.44 	16.3 	 30.4 	94.3 	59.8 	69.7 	76.7 

-------- 
Shown above is metallurgical balance for copper-lead separation. 

*Copper-lead cleaner concentrate. 
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TEST NO. 11 	I  SAMPLE:. 	Mattagami-Stureeon Lake F-1 	 DATE: 	March 5, 1970  
OBJECT  OF TEST: 	To try copperlead-zinc flotation directly on the ore using 	 CHARGE: 	2000 .. , 	

H
2
SO

1 
to lower the pH in conjunction with S07. 	 TESTED lE ■-(: 	A.S. - 

• 
	Time 	% 	 Unit 	 Reagents. lb per ton 

	

OP
-

RAT O N 	 pH 
min 	Solids 	 used 	H SO4 	SO2 	CX51 	NaOH Na CO- NaCN AF242 DF250 

Grindin: 	 45 	65 	8.2 	7x14 RM 
Conditioning 	 5 	6.6 	1000-g cell 	1.6 

ti 

	

I 5 	 6.6 	 . 
tt 

	

- 	0.02 

Cop er rou her,Sta e 1 	1/2 	 0.02 	-

• 

U 	II 	 It 	 % 	 • 	 01 
Conditionin: 	 5 	7.2 	 0.85 

II 	 10 	8.2 	 2.0 	0.10 
rt 	 3 	 . 	 0.02 	 . 

Lead rougher, Stage 1 	.1.- 2 

	

. 	2 	1 	 1 	t 
' 

VVT 	 ANALYSIS % 	 • 	DISTRIBUTION • % 

	

PRODUCT 	
% 	Cu 	Pb 	Zn 	Fe 	A: 	F /F S 	CuPb 	Zn 	Ag 

Copper conc 	 1.6 	5.45 	8.16 	1.80 	36.66 	34.10 	31.7 	13.8 	12.3 	0.3 	14.9. 
Copper cleaner tail No.2 	0.5 	0.64 	0.96 	1.89 	40.80 	6.27 	40.0 	 0.6 	'0.5 - 	0.1 	1.0 

,I 	11 	
" 	No.I 	7.1 	0.21 	0.62 	1.86 	41.91 	4.07 	41.5 , 	2.3 	4 ...1 	1.5 	7.8 

Lead conc 	 1.0 	0.31 	46.08 	9.79 	13:74 	33.20 	12.3 	 0.5 	:43'.1" 	1.1' 	9.1 
Lead cleaner tail 	 0.79. 	3.84 	14.49 10.15 	18.58 	50.10 	14.0 	 4.7 	10.5 	0.9 	10.6 
Zinc conc 	 5.81 	1.40 	0.72 55.24 	8.08 	4.87 	0.4 	12.7 	.3'.9 	35.2 	7.7 
Zinc cleaner tail 	 6.3 	1.72 	0.66 49.93 	9.70 	6.03 	2.4 	16.7 	3.8 	34.2 	. 10.2 
Zinc rou:her tail 	 76.6 	0.41 	0.31 	3.21 	1.89 	 48.7 	21.8 	26.7 	38.7 

Feed 	(calcd) 	 100.0C 	0.65 	1.09 	9.20 	3.74 	 100.0 	100.0: 100.0 	100.0 

REM .4 R KS: 
Fine, bright coppery froth at start of zinc conditioning. 
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..tzST NO. 1 1 	SAMPLE: Mattagami-Sturgeon Lake F-1 
Ç.DRJFCT OF TEST: 

f DATE: Ma-rch 5, 1970 
1- CHARGE: 

I TESTED BY: 

. Time 	% 	 Unit 	 Rea.gents. lb  pe- ton 

	

OPERATION 	 pH , 	 I 	min 	Soliciç - 	used 	CX51 DF2501 	NaCNIAF242 	Lime . CuSO4 	NaAF 
Conditioning 	 10 	. 	11.7 

1  	1 	
' 4-.0- 	T.-0 --=:- - - 

Zinc rougher,Stage 1 	..- 2 	1111111111311 	 76.10  
tt 	2 	1 	 0.05  
t! 	3 	-1/2 	 0.01  
" 	4 	2 	I 	 0.05  

roppe- r1Paner No. 	1 	1%, 	 250-g cell 	 0.004 0.002  

	

It 	" 	No. 	2 	2. 	 50-g cell 	 0.001  
Lead cleaner No. 1 	1 	 250-g cell 	 0.10 0.004 

	

it 	" 	No. 	2 	2 	 50-g cell 
Zinc .cleaner 	 2 	 11.9 	500-g cell 	 0.01 	 1.0 

WT 	 ANALYSIS % 	 DISTRIBUTION % 

	

PRODUCT 	
% Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	Cu 	Pb 	Zn 	, 	Ag  	 

Calculated Assays  

Copper rougher conc 	9.41 	1.15 	1.6 	1.85 	40.93 	9.44 	39.7 	16.7 	16.9 	1.9 	23.7 
Copper rougher tail 	90.59 	0.60 	1.00 	 3.14 
Lead rougher conc 	1.81 	1.85 	32.29 	9.95 	15.85 	40.57 	38.8 	 5.2 	53.6 	2.0 	19.7 
Lead rougher tail 	88.78 	0.57 	0.36 	 2.38 
Zinc rougher conc 	12.17 	1.57 	0.69 52.49 	8.92 	5.47 	1.4 	29.4 	7.7 	69.4 	17.9 

REtVIARKS: 	 . 



DATEApril 15, 1970. 
CHARGE: 2000 g .  

TESTED BY: A. 
on the ore using Z-200 as 

Reacients. lb per ton 
r-- 

rnin !Scticis 	 useci 	Lime ZnSO4I.NaCN 

Grinding 
Conditioning  
Copper rougher  
Stage 1 

45  1  65 	1 7 x 14 RM 2.5 
9:4 

0.10  
0.009 

0.009 

0. 5 

0.02 

cr.) 

WT DISTRIBUTION % ANALYSIS 
PRODUCT 

MINES BRANCH FLOTATION TEST REPORT 

TEST No. 12 	I SAMPLE: IVIattagami-Sturgeon Lake F-1  
OBJECT OF TEST: To try copper-lead-zinc flotation directly 
a copper promoter without any specific cfalena depressan.t.  

I 
 OPERATION 	
Time % 	 Unit 

Z-2005DF25  

PEMAR 	Z-200.-did not-work, it gave .a dirty, depressed, effervescent; froth. Some" CX51 was  added in an 

attempt to flc.)at chalcopyrite but all of the sulphides floated, therefore test was terminated. 



Active copper float but galena depressed, pH too high? 

IV INES BRANCFi FLOTATION TEST REPORT 

i DATE: April 15, 1970 

RGE:  2000 g.  
TESTED BY: A.S. 

TEST NO.  13 	SAMPLE: Mattagami-Sturgeon Lake F-2 

OBJECT OF TEST: . Copper-lead selective flotation using SO2in : conjunction with 
aeration  of the  pulp prior to  copper flotation. 

ITime 	% 	 Unit 	 Reagents 	tb per ton 
OPERATION 	 PH 

min 	Solids 	 used 	302 	CX51 	DF250 	Lime NaCN 	AF242: 
   L_  
- 

Grinding 	 45 	65 	7 x 	14 RM  

Conditioning 	 20 	 5.6 Aerator 	4.0 	0;02  	i- 

Copper rougher No.  1 	1 	 1000-g cell 	 0.02 

No. 2 	1 	 0.005  

	

IT 	1, 	No. 	3 	1 	 0.005 

Conditioning 	. 	 11.0 	 4.0 	0.10 

Lead rougher #1,Stage li 	' 	 0.01 	 0.01 

	

ti 	U 	II 	II 	À 	2 	 0.01  

Lead rougher #2,Stage 1 	½ 	 0.02 	
. 	 

	

ii 	it 	rt 	it 	 0.02 

	

It 	 II 	 11 	11 	 ½ 	 0.02 

	

\An- 	 ANALYSIS % 	 DISTRIBUTION % 
PRODUCT 	

% 	CuPb 	Zn 	Fe 	Ag 	Fe/FeS 	 Cu 	Pb 	Zn 	Ag  

Copper rougher conc No.1 	6.12 	9.06 	2.48 	4.60 	37.9 	36.95 	29.4 	75.0 	11.9 	3.0 	57.2 

	

" 	No .2 	2.95 	2.64 	7.97 	4.66 	37.9 	14.38 	35.1 	10.5 	18.4 	1.5 	10.7 
ft  

	

u " 	No.3 	2.14 	1.17 	11.33 	4.91 	34.5 	10.73 	36.1 	 3.4 	19.0 	1.1 	5.8 
Lead rougher conc No. 1 	1,15 	0.10 	18.12 	10.52 	27.4 	10.93 	26.1 	 0.2 	16.3 	1.3 	3.2 

	

1, 	 " 	No. 	2 	0.82 	0.22 	12.06 	10.87 	27.9 	10.32 	26.4 	 0.2 	7.8 	1.0 	2.1 
Lead rougher  tail 	86.82 	0.091 	0.39 	9.85 	21.6 	0.95 	 10.7 	26.6 	92.1 	21.0  
Feed 	(calcd) 	 100.00 	0.74 	1.28 	9.29 	23.5 	3.95 	 100.0 	100.0 	100.0 	100.0  

Calculated Assays  
Copper rougher conc (comr 

bined) 	11.21 	5.86 	5.61 	4.68 	37.25 	26.00 	3.2 	88.9 	49.3 	5.6 	73.7 
Copper rougher tail 	88.79 	0.09 	0.73 	 1.17 
Lead rougher conc (com- 	 . 

bined) 	1.97 	0.15 	15.60 	10.66 	27.61 	10.68 	26.4 	 0.4 	24.1 	2.3 	5.3 

• 

RF AA A 



MINES BRANCH FLOTATION•TEST REPORT 

TEST NO. 	14 	'SAMPLE: 	Mattagami-Sturgeon Lake F-1 • 	 • 	 DATE:April 15, 1970 
.......... 
C_)BjECT OF TEST: 	Repeat of Test 13 but (1) combined copper rougher concentrates  and 	CHARGE: 	2000 g  
cleaned twice,(2) employed a lower pH in lead flotation, (3) floated a zinc conc. 	 TESTED BY: 	A.S.  

Ti me 	% 	 Unit. 	 Reagents. lb  per ton 

	

OPERATION 	 PH 
min SoHds 	 used 	CX51 DF250 	Lime 	NaCN AF242 CuS0 4 	

NaAl 
- 	 -  

	

. 	 . 
Grinding 	Z,  as in  
Copper roughers) Test13  
Conditioning 	 5 	 9.7 	1000-g cell 	 3.0 	0.10  
Lead rougher #1,Stage 1 	li 	 0.01 

U It 	II 	II ' 	2 	11 	 0.01 

Lead rougher #2 	2 	 0.02  
Conditioning 	 10 	 2.0 	 2.0  
Zinc rougher, Stage 1 	2 	 0.02 	0.02 	 0.10 

Il 	 It 	 " 	2 	3 	 0.05 	 .  
Copper cleaners 

No. 	1 	11/2 	250-g cell  

2 	
II 	tt 	 • It --- No. 	2 	 1 

	

PRODUCT 	
WT 	 ANALYSIS % 	 S 	 DISTRIBUTION %. 

Cu 	Pb 	Zn 	.Fe. 	Ag 	Fe/FeS 	 Cu 	Pb 	Zn 	Ag  

Copper conc 	 7.82 	6.37 	4.60 	2.00 	38.0 	29.05 	32.2 	 66,5 	31 ..7: , 	1.7- 	57.5 
Copper cleaner tail #2 	3.72 	2.57 	4.42 	3.52 	39.1 	12.56 	36.4 	 12.8 	14.5 . , 	1.5 	11.8 

It 	 II 	
" 	̂ #1 	3.56 	0.89 	3.69 	5.47 	36.6.: 	6.22 	35.2 	 4.2 	11.6 	2.2 	5,6 

Lead rougher conc #1 	0.85 	0.10 	21.60 13.34 	24.9 	13.23 	23.3 	 0.1 	16.2 . 	1.3 	2.8 
If 	 TI 	

" 	#2 	0.7 	0.27 	13.12 12.94 	22.0 	13.40 	20.3 	 0.3 	9.0 	1.1 	2.6 
Zinc rougher conc 	 15.12 	0.33 	0.56 52.73 	8.6 	1.98 	2.1 	 6.6 	7 ..5 	88.6 	7.6 
Zinc rougher tail 	 68.15 	0.10 	0.16 	0.48 	 0.70 	 9.5 	9.5 	3.6 	12.1  
Feed 	(calcd) 	 100. 00 	-0. 75 - 	1.14 	8.95 	 3.95 	 100.0 	100.0 	100.0 	100.0  
Calculated Assay's  
1st Stage Copper  caner 	 . 

conc 	11.54 	5.14 	4.54 	2.49 	38.4 	23.73 	33.5 	 79.3 	46.2 	3.2 	69.3 
Copper rougher conc 	15.10 	4.14 	4.34 	3.19 	37.9 	19.60 	33.9 	 83,5 	57.8 	5.4 	74.9 
Copper rougher tail 	84.90 	0.15 	0.56 	 1.17 
lead rougher conc (corri7. 

bined) 	1.63 	0.18 	17.54 13.15 	23.5 	13.31 	21.8 	 0.4 	25.2 	2.4 	5.4 
Lead rougher tail 	 83:27 	0.14' 	0.23 	 0.93 

REMARKS: 
Lead float similar to Test 13 desnite redurtion in'n14. 
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1 TEST NO. 	15 	;SAMPLE: 	Mattagami-Sturgeon Lake F-1 	 DATE: April 16, 1970 

	

OBJECT 0;-":" TEST - 	Copper-lead-zinc selective flotation with aeration of the pulp 	CHARGE: 	2000 

prior to copiDer flotation and Minerec A as copper promoter. 	 TESTED BY: 	A.S.  

	

, 	  

Time 	°A 	 Unit 	 Reagents. lb per ton 

	

OPERATION 	 pH 
min 	Solids 	 used 	SO2 	Min Al DF250\7a2CO3 	NaCN  AF242  

r-- 	  
Grinding 	 45 	65 	7 x 14  RN 	 
Conditioning 	 5.6 	Aerator 	4.0 	0:011  
Copper rougher 	 1000-g cell 

	

Stage 1 	1 	 0.02  

" 	2 	 1 	 0.011  
II 	3 	 1 	 0.011  

Conditioning 	 5 	7.3 	 4.0 	0.10  
Lead  rougher 

	

Stage 1 	 1 	 0.02 

" 	2 	 2 0 (W  

WT 	 ANALYSIS % 	 DISTRIBUTION  % 

	

PRODUCT 	
% 	CuPb 	Zn 	Fe 	Ag 	Fe/FeS 	CuPb 	Zn 	Ag  

Copper conc 	 2.08 23.15 	1.08 	4.38 	32.6 	89.20 	11.7 	 62.5 	1.9 	1.0 	45.8 
Copper cleaner . tail No. 	2 	1.02 	7.87 . 	1.33 	7.52 	37.1 	33.60 	29.3 	 10.4 	1.2 	0.8 	8.5 

it 	 if 	 " 	No. 	1 	1.60 	4.36 	1.91 	9.84 	31.8 	22.39 	26.8 	 9.1 	2.6 	1.7 	8.8 
Lead conc 	 1.82 	0.64 	38.40 	8.73 	20.4 	23.67 	13.8 	 1.5 	20.3 	1.7 	10.6 
Lead cleaner tail 	 . 1.24 	1,.21 	9.28 	11.01 	26.4 	16.11 	24.1 	 3.2 	10.1 	2.5 	4.9 
Zinc rougher conc 	14.77 	0.22 	0.66 	54.27 	8.73 	1.70 	2.2 	 4.2 	8.4 	88.1 	6.2 
Zinc  rougher  tail 	77.47 	0.09 	0.23 	0.48 	25.40 	0.79 	 9.1 	15.5 	4.2 	15.2  
'Feed 	(calcd) 	100.00 	0.77 	1.16 	9.10 	23.4 	4.05 	 100.0 	100.0 100.0 	100.0  

• 

	

REMARKS: 	 . 
Minerec A gave a fine-grained, brittle froth. 
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TEST NO. 	15  	SAMPLE: 	Mattagami-Sturgeon Lake F-1 	 DATE: 	April 16, 1970  
OBJECT OF TEST. 	 CHARGE: 

TESTED BY:  

	

Time 	% 	 Unit 	 Reagents, lb per ton 
. 	 OPERATION 	 pH 

	

min 	Solids 	used 	 DF250 	NaCN 	Lime Cu50 	CX51 	NaAF 

Conditioning 	 10 	10.9 	 4.0 	2.0  
Zinc rougher 

Stage 1 	 1 	 0.02 	0.10  
" 	2 	 1 	 - 	G.02 
it 	3  

0.05  
It 	4 	 2 	 0.05  

Copper cleaners 	 •  
No. 1 	 1 	 250-g cell  
No. 	2 	 1 	 tr 	it 	ti 	 0.004 

Lead cleaner 	 1 	 i, 	n 	u 
0.10 	 . 

	

WT 	 ANALYSIS % 	 DISTRIBUTION % PRODUCT 	
% 	Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	 Cu 	Pb 	Zn 	Ag 

Calculated Assays  
1st Stage Copper cleaner 

conc 	 . 	3.10 	18.12 	1.16 	5.41 	34.1, 	70.91 	17.5 	72.9 	3«.1, 	1.8 	54.3 
Copper rougher conc 	4.70 	13.44 	1.42 	6.92 	33.3 	54.39 	20.7 	82.0 	' 5.7 	3.5 	63.1 
Copper rougher tail 	95.30 	0.15 	1.15 	 1.57 
Lead rougher conc 	 3.06 	1.18 	26.67 12.62 	28.2 	20.61 	25.7 	 4.7 	70.4 	4.2 	15.5 
Lead rougher tail 	 92.24 	0.11 	0.30 	 0.94 

REMARKS: ' 
i 



MINES BRANCH FLOTATION TEST REPORT 

TEST NO. 16 	SAMPLE: 	M--,ttagami-Sturgeon Lake F-1 	 DATE: 	April 16, 1970  
0.BjECT OF TEST: 	Repeat of Test 15 but used Aerofloat 194 as copper promoter 	

CHARGE: 	2000  g 
 

1.22-4:1.1a.b_e-01-.Mirtexe-b-A..- 	
TESTED BY:  	 

Time 	% 	 Unit 	 Reagents. lb  per ton 

	

OPERATION 	 pH 
min 	Solids 	 used 	S0 9 	AF194 DF250 Na2C0 	NaCN AF242 

Grinding  - as in Test15  
Conditioning 	 20 	 5.6 	Aerator 	4.0 	0.008  

Coppar rry.hpr, 	Srpge. 1 	1 	 liln0-g rpll 	 (;) nnR 	n n9 	• 	  

	

I! 	 It " 	2 	1 	 0.008  

	

!I 	ft 	 " 	3 	1 	 0.008 
Conditioning 	 5 	7.6 	 5.0 	0.10 
Lead rougher, Stage  1 	1 	 0.02 

	

il 	fr 	" 	2 	1 	 0.01 	- 	  
1 
1 	 250-g cell 	 0-004  
1 	 It 	If 	tf 	 0.10 

	

1 	t 	 " 	No. 	2 	1 	 It 	II 	TT 	 0.004 

WT 	 ANALYSIS % 	 DISTRIBUTION % 
PRODUCT 

% Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	Cu - 	Pb 	Zn 	Ag  

Copper conc 	 1.6: 23.54 	0.87 	3.66 	33.2 	94.70 	12.0 	54.3 	1.2 	0.7 	40.3 
Copper cleaner tail 	0.7S 	5.40 	1.60 	8.23 	31.0 	30.15 	25.3 	 5.2 	0.9 	0.6 	5.4 
Lead conc 	 1.9 	1.23 	37.27 	8.78 	21.4 	32.25 	19.3 	 3.3 	57.4 	1.8 	16.0 
Lead cleaner tail No. 2 	0.5. 	5.81 	10.75 	8.56 	28.1 	28.07 	22.0 	 4.3 	4.6 	0.5 	3.8 

	

r! 	 It 	 " 	No. 	1 	0.9 	3.49 	8.33 10.04 	24.2 	25.57 	19.9 	 4.5 	6.2 	1.0 	6.1 
Lead roucher tail 	94.1' 	0.22 	0.40 	9.60 	23.7 	1.19 	 28.4 	29.7 	95.4 	28.4  
Feed 	(calcd) 	 100.0 	0.73 	1.27 	9.47 	3.94 	 100.0 	100.0 	100.0 	100.0  
Calculated Assays  
Copper rougher conc 	2.3: 18.21 	1.08 	5.00 	32.6 	75.72 	16.0 	,_ 	59.5 	2.1 	1.3 	45.7 
Copper rougher tail 	97.64 	0.30 	1.27 	 2.19 
1st stage lead cleaner 

conc 	2.4 	2.22 	31.52 	8.73 	22.9 	31.35 	19.9 	 7.6 	62.0 	2.3 	19.8 
Lead rougher conc 	 3.4 	2.57 	25.17 	9.09 	23.2 . 	29.76 	19.8 	12.1 	68.2 	3.3 	25.9 

REMARKS: 

Froth in copper float similar to that obtained in Test 15 with l'Unerec A. 



MINES BRANCH FLOTATION TEST 'REP6RT 
TEST NO. 	17 	SAMPLE: 	Mattagami-Sturgeon Lake F-1 • 	 DATE: 	May 26, 1970 
OBJECT OF TEST . Repeat of Test 15 but lime added to both copper and . 	CHARGE: 	2000 g 

	 lead cleaners  fpr pyrite depression. 	T.ESTED B-Y: 	A.S. 

	

OPERATION 	Time 	% 

	

PH 	
Unit 	 Reagents,  lb per ton 	-- 

min Solids 	 used 	DF 	0 NaCN 	Lime mud 

	

rinsing 	as in 	 . 
spper rougher›Test 15  	 

Lead rougher 	)  
Copper cleaners 	 . 

No. 1 	 l' 	11.4 	250-g cell 	0.01 	0.6 	 . 
No. 	2 	 1 	10.3 	" 	it . 

Tepd cleaner  

No. 1 	 1 	10.9 	250-a cell 	0.10 	0.3  
No. 	2 	 3/4 	9.6 	" it 	it 	 0.005  

WT 	 ANALYSIS % 	 DISTRIBUTION % 

	

PRODUCT 	
% 	Cu Pb 	Zn 	Fe 	Fe/FeS 	 Cu 	Pb 	Zn  

Copper conc 	 3.38 17.04 	1.76 	6.76 	32.0 	15.7 	81.0 	5.8 - 	2.6 
Copper cleaner tail #2 	0.56 	2.94 	1.40 	5.06 	39.1 	35.9 	2.3 	0.8 	0.3 

tt 	tt 	" • 	#1 	0.98 	1.44 	1.08 	5.21 	35.8 	33.9 	2.0 	1.0 	0.6 
Lead conc 	• 	 1 . 451 0 . 14 	39.50 	7.90 	21.8 	20.8 	0.3 	55.6 	1.3 	

. 

Lead cleaner tail #2 	0.60j 	1.01 	16.40 	8.89 	26.6* 	• 	24.7 	0.9 	9.6 	0.6 
tl 	 It 	

" 	 #1 	0.69 	1.39 	7.40 	9.52 	28.2. 	25.9 	3.3 	12.2 	1.8 
Lad  rougher tail 	91.34 	0.08 	0.17 	8.91 	 10.2 	15.0 	92.8  
Feed (calcd) 	----- 	100.00 	0.71 	1.03 	8.78 	 100.0 	100.0 	100.0 
Calculated Assays  
ist Stage copper cleaner 

	

conc 	3.94 15.04 	1.71 	6.52 	33.0 	19.0 	83.3 	6.6 	2.9 

Copper rougher conc 	4.92 12.33 	1.58 	6.26 	33.6 	22.1 	85.3 	7.6 	3.5 

Copper rougher tail 	95.08 	0.11 	1.00 
1st stage lead cleaner 

	

conc 	4:9 -2, 	8:g2 	H D 	g: -A 	H: 	"iî.:3 	9M 	.9 Te 	rnilepr ronr  

EIVIARKS: 
• 
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TEST NO. 	18 	1SAMPLE: 	MattaRami - Sturgeon Lake F-2 	 DATE: 	May 27, 1970  
OBJECT OF TEST: 	Preliminary test on new F-2 sample - to float copper-lead and zinc 	CHARGE: 	2000 g  

	

concentrates using the combination lime + ZnSO4 + NaCN 	 TESTED BY: 	A.S.  

Time 	% 	 Unit 	 eagents, lb per ton 
OPERATION 	 PH 

min 	Solids 	 used 	Lime 	ZnS0/4  NaCN 	CX51 	DF250 CuSO4 NaAF 

Grinding_ 	 45 	65 	7 x 14  RN  	1.5 	0.5 	0.1  
Conditioning 	10 	 10.1 	1000-g cell 	 0.02  
Cooper-lead ro,Stage 1 	P 2 	 0.02 

u 	II 	If 	 TT 	P 	 0.01 2 

11 	 Il 	IT 	 T1 	3 	1 	 0.01  
ti 	 11 	rt 	r r 

	

4 	1 	
. 	

0.01  
u 	IT 	IT 	 TT 	5 	1 	 0.01 	 .  

Conditioning 	 10 	 11.6 	 2.0 	 1.0  
Zinc rougher, 	Stage 1 	1/2 	 0.02 	 0.05 

if 	u 	u 
2!.,-; 	 . 	

0.01 	 0.05  
11 	 TT 	 u 	3 	1 	

. 	
0.05  

IT 	 TT 	
" 	4 	1%, 	 0.05 	•  

PRODUCT 	
WT 	 ANALYSIS % 	 DISTRIBUTION % 

Pb 	Zn 	Fe 	Ag 	Fe/FeS 	Cu 	Pb 	Zn 	- Ag  

Copper-lead conc 	 3.31 29.64 	4.21 	1.72 	27.8 	56.16 	1.6 	 70.2 	21.0 	0.7 	51.5 
Copper-lead cl tail No. 	3 	0.49 16.51 	13.71 	5.32 	25.9 	33.23 	10.8 	 5.8 	10.1 	0.3 	4.5 

IT 	 ?t " 	!! No. 	2 	0.60 	8.20 	14.50 	7.16 	27.0 	26.24 	19.0 	 3.5 	13.1 	0.5 	4.4 
TT 	

" 	 " 	 " 	No. 	1 	2.34 	5.73 	9.24 	8.17 	29.2 	19.08 	23.2 	 9.6 	32.5 	2.3 	12.4 
Zinc conc 	 7.32 	0.40 	0.25 	58.22 	6.7 	2.03 	- 	 2.1 	2.8 	50.2 	4.1 
Zinc.cleaner tail 	 6.00 	0.57 	0.42 	48.68 	10.9 	3.01 	9.1 	 2.4 	3.8 	34.4 	5.0 
Zinc rougher tail 	 79.94 	0.11 	0.14 	1.24 	 0.82 	 6.4 	16.7 	11.6 	18.1  

Feed 	(calcd) 	 100.00 	1.40 	0.67 	8.49 	3.61 	 100.0 	100.0 	100.0 100.0 

. 	• 	 . 

• 	 . 

REMARKS: 
Copper-lead rougher  - bright, clean copper froth at start but pyrite appeared in froth at end of 

float. 
spj1erite  

t_rJ 
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TEST  NO. 	18 	SAMPLE: 	Matta.  ..1 	 DATE: 	May 27, 1970  
- 

OBJECT OF TEST 	 CHARGE: 

TESTED BY:  

Time 	% 	 Unit 	 Reagents. lb  per ton 
OPERATION 	 pH 

min 	Solids 	used 	Lime 	 DF250  

Copper-lead cleaners  
' 	No. 	1 	 11/2 	 250-g cell 	 

n 	Tr 
• No. 	2 	 11/2 	 n 	 0.004 

No. 	3 	 1 	 n 	II 	Si 	 « 

Zinc cleaner 	 2 	11.9 500-g cell 	1.0  

WT 	 ANALYSIS % 	 DISTRIBUTION % 
PRODUCT 	

% 	Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	Cu 	Pb 	 Ag  

Calculated Assays  

Copper-lead cleaner conc 	. 

• 2nd Stage 	 3.80 	27.95 	5.44 	2.18 	27.6 	53.20 	2.7 	 76.0 	31.1 	1.0 	56.0 
1st Stage 	 4.40 	25.25 	6.67 	2.86 	27. 	49.53 	5.0 	 79.5 	44.2 	1.5 	60.4 

Copper-lead rougher conc 	6.74 	18.48 • 	7.56 	4.71 	28.1 	38.96 	11.4 	 89.1 	76.7 	3.8 	72.8 
Copper-lead rougher tail 	93.26 	0.16 	0.17 	 1.06 	 10.9 	23.3 	27.2 
Zinc rougher conc 	13.32 	0.48 	0.33 	53.92 	8.6 	2.47 	1.9 	 4.5 	6.6 	84.6 	9.1 

• • 

• 

	

. 	. 
• . 

' 	 • 

REMARKS: 

- 
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TEST NO. 	19 	I SAMPLE: 	Matta  ami-Stur eon Lake F-2 	 • 	DATE: May 27, 1970  

C)BJECT OF TEST: 	To float copper-lead and zinc concentrates using the combination 	CHARGE: 	2000 g 

Na CO
2__..3_L___ 

 + Na  SO 	+ NaCN along with aeration and Aerofloat 208 and 242 as copper and lead 	TESTED BY: A . ç .  
Z3 	 _p-r-effl-ter-s-=,  

Time 	% 	 Unit 	 F.eagents. lb  per ton 

	

OPERATION 	 PH 
min 	Solids 	 used 	Na2 CO 3 a2S0g AF208 AF242  DF250 	Lime CuSO4  CX51 	NaAF  

Grinding 	 45 	65 	7 x 14  RN 	4.0 	1 .0 . 
Conditioning 	 20 	 Aerator 	 0.02  
Copper-lead rougher 	 1060-g cell 	 

Stage 1 	 2 	 9.5 	 0.01 0.02 

Stage 2 	 1 	 0.01  
Stage 3 	 1 	 0.01 	0.01  

Conditionine 	 10 	11.3 	 4.0 	1.0  
Zinc rougher 

Stage  1 	 1 	 0.02 	0.05 
Stage 2 	 1 	 0.01 

Stage 3 	 3 	 0.01 	 0.05 

WT 	 ANALYSIS % 	 DISTRIBUTION % 

	

PRODUCT. 	 % Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	Cu 	Pb 	Zn 	Ag 	 

Copper-lead conc 	 5.81 20.93 	9.12 	4.81 	27.6 	46.92 	8.6 	 8.7 	78.0 	3.3 	74.3 
Copper-lead cl tail No. 	3 	1:03 	3.55 	1.81 	7.88 	35 ..0 	10.09 	31.0 	 2.6 	2.7 	1.0 	2.8 

it 	" 	" 	" 	No. 	2 	0.96 	3.02 	1.58 	8.33 	33.4 	8.62 	29.7 	 2.1 	2.2 	1.0 	2.3 
fr 	" 	" 	" 	No. 	1 	1.25 	2.45 	1.05 	9.07 	29.7 	6.38 	26.4 	 2.2 	1.9 	1.4 	2.2 

Zinc conc 	 8.87 	0.15 	0.09 	59.86 	6.1 	1.27 	 1.0 	1.2 	63.3 	3.1 
Zinc cleaner tail 	 4.02 	0.22 	0.21 	47.14 	100 	1.59 	4.3 	 0.6 	1.2 	22.6 	1:7 
Zinc rougher tail' 	78.06 	0.08 	0.11 	0..81 	, 	0.64 	 4.4 	12.8 	7.4 	13.6  

Feed 	(calcd) 	 100.00 	1.40 	0.68 	8.39 	 3.67 	 100.0 	100.0 	100.0 100.0 

, 

' 

REMARKS: Copper-lead rougher  - 'gummy" froth but improved towards end of float. 
Zinc rougher  - "gummy", well-mineralized froth, difficult to skim throughout float. 
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TEST NO. 	19 	SAMPLE:. Mattazami-Stur-eon Lake F-2 	 DATE: 	May 27, 1970 
OBJECT OF TEST 	 CHARGE: 

TESTED. B.Y.: 

Time 	% 	 Unit 	 Reagents, lb per ton 
OPERATION 	 PH 

min 	Solids 	 used 	 DF 	I 	Lime 

Cooper-lead cleaners 	 • 
No. 	1 	 11/2 	 250-: 	cell 	 0.01 
No. 	2 	 11/2 	 II 	!! 	I I 0.004 
No. 	3 	 11/2 	 IT 	it 	T, 

	

- 	 . 

Zinc cleaner 	 2 	 'k,  12 	500-: cell 	 0.01 	1.0 

• 

WT 	 ANALYSIS % 	 DISTRIBUTION % PRODtJCT 	
% 	e 	P. 	Zn 	Fe 	A• 	TF- F- 	 Cu 	Pb 	Zn 	A. 

Calculated Assays  

Copper-lead cleaner conc 
2nd Stage 	 6.84 18.31 	8.02 	5.27 	28.7. 	41.37 	12.0 . 	89.7 	80.7. 	4.3 	77.1 
1st Stage 	 7.80 16.43 	7.23 	5..65 	29.3 	37.34 	14.2 	 91.8 	82.9 	5.3 	79.4 

Copper-lead rougher conc 	9.05 14.50 	6.37 	.6.12 	29.4 	33.07 	16.0 	 94.0 	84.8 	6.7 	81.6 
Copper-lead rougher t ail 	90.95 	0.09 	0.11 	 0.74 	 6.0 	15.2 	 18.4 
Zinc rougher conc 	 12.89 .0.17 	0.13 	55.89 	7.3 	1.37 	0.7 	 1.6 	2.4 	85.9 	4.8 

- 

. 	 • 

REMARKS: 
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TEST NO. 20 	SAMPLE: Matta:ami - Stur:eon Lake F-2 	 DATE: June 4, 1970  
: OBJECT OF  TEST 	Repeat of Test 18 with deleading of copper-lead concentrate 	 CHARGE 2 x 2000 g  

TESTED  BY: 	A.S. 

Time 	% 	 Unit 	 Reagents, lb per ton 

	

OPERATION 	 PH 
min 	Solids 	 used 	  ime 	ZnCN 	DF250 	  

Grinding  - as in Test 1. 
Conditionine 	 10 	10.4* 	 0.5 
Copper-lead rou:h . -  a 	in T st 18 

'.4P 	Ike 	 - 	ce 	1 
I 	II 	

" 	 No. 	1 	 it 	n 	IT 

Copper-lead separation 

-Q.- 	.. 	- 	. 	. 	T- 	• 	
. 

	

Conditionin: 	 5 	 250- 	cell 	0.88 	• 

	

Lead rou:her 	staze 1 	1 	 0.01 
TT 	IT 	

" 	 2 	 0.005 
Lead cleaner No. 1 	1 	 250-g cell 	 0.004 

n 	" 	No. 	2 	1 	 11 	Ti 	n 	 0.01 

	

PROD 	
WT 	 ANALYSIS % 	 DISTRIBUTION % 

	

UCT 	

_ 	  

% 	 Z 	e 	A 	e FeS 	Cu 	Pb 	Zn 	A 

Copper conc 	 2.82 29.07 	1.40 	4.29 	28.6 	32.16 	2.6 	 58.6 	6.1 	1.5 	26.1 
Lead conc 	 0.19 	4.78 	51.58 	4.22 	8.6 	218.03 	3.9 	 0.1 	15.2 	0.1 	11.9 
Lead cleaner tail No. 2 	0.11 18.46 	20.68 	4.18 	22.0 	130.71 	5.3 	 1.5 	3.5 	0.1 	4.1 

It 	I! 	" 	No. 	1 	0.55 25.50 	9.26 	4.19 	27.8 	76.76 	4.9 	 10.0 	7.9 	0.3 	12.2 
Copper-lead cl tail No. 	2 	0.68 11.70 	12.28 	11.25 	24.4 	31.94 12.8 	 5.7 	12.9 	1.0 	6.3 

T! 	" 	" 	" 	No. 	1 	1.61 	6.40 	8.62 	11.93 	26.2 	19.43 	19.2 	 7.4 	21.5 	2.4 	9.0 
Co .er-lead roueher tail 	94.04 	0.24 	0.23 	8.05 	1.12 	 16.1 	32.9 	94.6 	30.4 
Feed (calcd) 	 100.00 	1.40 	0.65 	8.00 	3.47 	 100.0 	100.0 100.0 	100.0 

. 	 . 

REMARKS: 	Two 2000-gram batches ground and floated separately, rougher concentrates combined for cleaning and 
copper-lead separation. 	*Had intended to use same pH as Test 18 (10.1) -but pH reading at start of conditioning 

was only 9.6, therefore added additional lime which resulted in an increase in pH to 10.4. 
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TEST NO. 20 	SAMPLE: 	Mattagami-Sturgeon Lake F-2 	. 	 DATE: 	June 4, 19/0 
OBJECT OF TEST 	 . 	CHARGE: 

TESTED BY:  

	

OPERATION 	Time 	% 	1 	H 	Unit 	 Reagents, lb per ton 

• min 	Solidsi 	P 	used 

_ 	 ' 

	

' 	• 

	

PRODUCT 	
WT 	 ANALYSIS % 	 DISTRIBUTION % 

• . 	 % 	Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	 Cu 	Pb 	Zn 	Ag 	Fe/FeS 

Metallurgical Balance 
for Copper-Lead Separatio  

Copper cone 	 76.81 	29.07 	1.40 	4.29 	28.6 	32.16  • 2.6 	 82.8 	18.7 	77.2 	48.0 	64.5 
Lead conc 	 5.15 	4.78 51.58 	4.22 	8.6 	218.03 	3.9 	 0.9 	46.2 	5.1 	21.8 	6.5 
Lead cleaner tail No. 	2 	3.05 	18.46 20.68 	4.18 	22.0 	130.71 	5.3 	 2.1 	11.0 	3.0 	7.8 	5.2 

it 	It 	" 	No. 	1 	14.99 	25.50 	9.26 	4.19 	27.8 	76.76 	4.9 	 14.2 	24.1 	14.7 	22.4 	23.8  

Feed.(calcd)* 	 100.00 	26.96 	5.76 	4.27 	27.2 	51.42 	3.1 	100.0 	100.0 100.0 	100.0 	100.0 

Calculated Assays  

1st Stage Lead cl conc 	8.20 	9.87 40.09 	4.20 	13.6 	185.55 	4.4 	 3.0 	57.2 	8.1 	29.6 	11.7 
Lead rougher cone 	 23.19 	19.97 20.16 	4.20 	22.8 	115.23 	4.7 	 17.2 	81.3 	22.8 	52.0 	35.5 

REMARKS: * Copper-lead cleaner concentrate 	 ' 
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TEST  NO. 21 	SAMPLE: Mattagami-Sturgeon Lake F-2 	 DATE. June 8,  1970  
OE',JECT  OF TEST: 	Repeat of Test 19 but without aeration and with deleading 	 CHARGE: 	9 x 7000 g  

of copper-lead concentrate 	 TESTED BY: 	A.S.  
Time 	% 	 Unit 	 gents, lb per ton- 

OPERATION 	 PH 
min 	Solids 	used 	Ma2CO3:%2S03 NaCN tAF208 	AF242 DF250  

Grindin 	 45 	65 	7 x 14 RPM 	4.0 	1.0 	0.1  
Conditioning 	 10 	 9.7 	1000-g cell 	 0.01 	0.01  
Copper-lead rougher  

	

Stage 1 	 1 	 0.02 

" 	2  	1 	 0.01  
r, 	3 	

• 	 * 	0.01 	0.01 .  

Copper-lead cleaners  
No. 	1 	 11/2 	 500-g cell 	 0.02 
No. 	2 	11/2 	 250-g cell 	 0.005 
No. 	3 	 11/2 	 II 	17 	II 	 0.01 

Copper-lead separation  
as  in Test 20 	 •  

PRODUCT 	
WT 	 ANALYSIS % 	 DISTRIBUTION % 

	

%  	Cu 	Pb 	Zn 	Fe 	Ag 	1Fe/FeS  	Cu 	Pb 	Zn 	Ag  

Copper conc 	 3.41 	27.92 	1.60 	3.43 	30.5 	27.20 	5.6 	• 	68.5 	8.7 	1.4 	26.8 	• 
Lead conc 	 0.49 	1.62 46.61 	5.68 	12.1 	• 	98.80 10.0 	 0.6 	36.6 	0.3 	14.0 
Lead cleaner tail No. 	2 	0.39 	10.42 20.10 	6.27 	24.4 	115.30 14.5 	 2.9 	12.6 	0.3 	13.0 

If 	 SI 	 " 	No. 	1 	0.81 	23.86 	6.72 	3.55 	28.7 	56.22 	7.3 	 13.9 	8.7 	0.3 	13.1 
Copper-lead cl tail No. 3 	0.43 	6.36 	4.21 	7.51 	33.5 	18.21 27.0 	 2.0 	2.9 	0.4 	2.3 

11. 	 t! 	t? 	II No. 	2 	0.89 	5.10 	3.59 	7.43 	33.5 	14.90 28.1 	 3.3 	5.1 	0.8 	3.8 
Il 	 tt 	tI 	t! No. 	1 	2.33 	1.77 	1.53 	7.98 	32.6 	6.74 	30.1 	 3.0 	5.7 	2.2 	4.5 

Copper-lead rougher tail 	91.25 	0.09 	0.13 	8.60 	 0.86 	 5.8 	19.7 	94.3 	22.5  

Feed 	(calcd) 	 100.00 	1.39 	0.62 	8.33 	 3.46 	 100.0 	100.0 100.0 	100.0 

• 

REMARKS: 	Two 2000-gram batches ground and floated separately, rougher concentrates combined 
for cleaning and copper-lead separation. 
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TEST NO. 21 SAMPLE: Matta ami-Stur eon Lake F-2 DATE: June 8, 1970

OBJECT OF TEST: CHARGE:

TESTED BY:

OPERATION Time % H Unit Reagents, lb per ton

min Solids
p

used

PRODUCT WT ANALYSIS % DISTRIBUTION %
% C11 Ph Zn Fe

.
Ag Fe/Fe S Cu Pb Zn Ag Fe/FéS

Metallurgical Balance

for Copper-Lead Se aratio

Copper conc
Lead conc
Lead cleaner tail No. 2

IT it It No. 1

66.83
9.54
7.68

15.95

27.92
1.62

10.42
23.86

1.60
46.61
20.10
6.72

3.43
5.68
6.27
3.55

30.5'
12.1
24.4
28.7

27.20
98.80

115.30
56.22

5.6
10.0
14.5
7.3

79.7
0.7
3.4

16.2

. 13.1
54.7
19.0
13.2

59.1
14.0
12.4
14.5

40.0
20.7
19.5
19.8

53.7.
13.7
16.0
16.6

Feed (calcd)* 100.00 23.42 8.13 3.88 28.0 45.43 7.0 100.0 100.0 100.0 100.0 100.0

Calculated Assays

lst Stage Lead cl conc

Lead rougher conc
17.22
33.17

5.54
14.35

34.79
21.29

5.94
4.79

17.59
22.93

106.16
82.15

12.0
9.7

4.1
20.3

73.7
86:9

26.4
40.9

40.2 1
60.0

29.7
46.3

i

REMARKS:
* Copper-lead cleaner concentrate.
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TEST NO. 	22 	1SAMPLE: 	Mattagami-Sturgeon Lake F-2 	 DATE: 	June 9, 1970 

OBJECT OF TEST: 	To trY copper-lead-zinc selective flotation directly on the ore using I CHARGE: 	2000 g 
the SO

2 
method with Z-200 as the copper promoter (added to grind). 	 I TESTED BY: 	A. S.  

Time 	% 	 Unit 	 Reagents, lb per ton 

	

OPERATION 	 PH • 	 min 	Solids 	 used 	Z-200  SO 	DF250 Lime 	NaCN 	AF242  

drinding 	45 	65 	7 x 14  RN  	0.018  
Conditioning 	 20 	5.3 	Aerator 	 4.0  
Copper rougher 	 1000-g cell 

	

Stage 1 	 1 	 0.02 

	

Stage 2 	 2 	 0.009 
Conditioning  	 5 	9.6 	 3.0 	0.1  

0.02  
Lead rougher • 

Stage 1  

	

Stage 2 	 1 	 0.01  

WT 	 ANALYSIS % 	 DISTRIBUTION % 

	

PRODUCT 	
% 	Cu Pb 	Zn 	Fe 	Ag 	F /FeS 	CuPb- 	Zn 	Ag  

	

yr 	

Copper conc 	 3.77 	27.24 	1.07 	3.64 	29.P 	33.15 	5.6 	72.4 	6.4 	1.6 	34.7 
Copper cleaner tail No. 	2 	1.43 	12.52 	2.68 	7.01 	32.5 	36.70 	20.7 	12.6 	6.1 	1.2 	14.6 

i! 	 it 	 " 	No. 	1 	2.75 	2.29 	1.20 	5.53 	35.9 	16.21 	33.3 	 4.4 	5.2 	1.8 	12.4 
Lead conc 	 0.69 	0.42 39.07 	7.55 	17.2 	30.56 	15.9 	 0.2 	42.6 	0.6 	5.9 
Lead cleaner tail 	 0.54 	1.49 15.19 	9.34 	24.8 	30.68 	22.4 	 0.6 	13.0 	0.6 	4.6 
Zinc rougher conc 	14.69 	0.32 	0.43 	51.70 	9.3 	2.37 	3.0 	 3.3 	10.0 	90.9 	9.7 
Zinc rougher tail 	 76.13 	0.12 	0.14 	0.35 	0.86 	 6.5 	16.7 	3.3 	18.1  

Feed 	(calcd) 	 100.00 	1.42 	0.63 	8.35 	3.60 	 100.0 	100.0 	100.0 100.0 

REMARKS: 
Z-200 gave a brittle, fine-grained froth. 	 • 	. 
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TEST NO.  22 	SAMPLE:. 	Mattagami-Sturgeon Lake F-2 	 DATE: 	June  9, 1970  
OBJECT OF TEST: 	 - CHARGE: 

• TESTED. BY:  

% 	 Reagents, lb per ton 
OPERATION 	Time 	 Unit 

• PH 
min Solids 	 used 	 DF250. 	Lime 	NaCN AF242 CuSO4 	CX51 	NaAF  

Conditioning 	 10 	11. 5 	 3.0 	 2.0  
Zinc rougher 

Stage 1 	 1 	 0.02  
" 	2 	 1 	 0.10  
11 	3  

	

0.02 	 0.05  
Copper clepnerg  

No. 1 	 2 	11.1 	250-g cell 	 0.00 	0.6 	
_ 

No. 	2 	 1 	 10.2 	f t 	tt 

Lead cleaner 	 ½ 	11.5 	17 	" 	77 " 	 0.3 	0.10 	0.01  

WT 	 ANALYSIS  % 	 DISTRIBUTION % 
PRODUCT 	

% 	Cu 	Pb 	Zn 	Fe 	Ag 	Fe/Fe  g 	 Pb . 	Zn 	Ag 

Calculated Assays 	 . 

1st stage Copper cl conc 	5.20 	23.19 	1.51 	4.66 	30.6 	34.13 	9.7 	 85.0 	12.5 	2.8 	49.3 
Copper rougher conC- 	7.95 	15.96 	1.40 	4.90 	32.4 	27.93 	17.8 	 89. .4 	17:7 	4.6 	61.7 
Lead ,  rougher conc 	 1.23 	. 0.89 	28.59 	8.33 	20.5 	30.62 	18.7 	 (218 	55.6 	1.2 	10.5 
Lead rougher tailing 	90.82 	0.15 	0.19 	 1.10 	 9.8 	26.7 	 27.8 

REM ARKS: 	T___.1 2 	• 	-r_ 	-..1..7.,- 	-e 	Am, 	")/.,, 	,1-: 	--- 	. 	- 	1..-1_1- 	.4. 	 1..,-:-.1- 	14-- 	-1/.-14 	.4- '  	__ 	 _ 	 - 	 _ 	- 	. - 	- 	 - 	..  
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TEST  NO. 	23 	SAMPLE: 	Mattagami - Sturgeon Lake .E,-G 	 I DATE: 	June 9, 1970 i  
OBJECT OF TEST: 	Copper-lead-zinc selective flotation as in Test 22 but used Minerec Ai C H A R eE: 	2000 g  

	

as copper promoter in place of Z-200  (similar to  Test 17) 	 TESTED BY: 	A.S.  

Time 	C)/D 	 Unit 	 Reaaents, lb per ton 
OPERATION 	 pH 

min 	Solids 	 used 	SO 2 	Min A DF250 Na2 C0q  NaCN AF242  	 

Grinding 	 45 	65 	 7 x 14  RN  	4.0  
Conditioning 	 20 	5.3 	Aerator 	 0.-018 
Copper rougher 	 100n-g rell  

	

Stage 1 	 ½ 	 0.02  

	

2 	 1 	 0.009  

	

3 	 ½ 	 0.009  
U 	à 	 1 	 n Ong  

Conditioning  	5 	 8.7  	 5.0 	o.10  
Lead rougher  

	

Stage 1 	 1 	 0.01  
IT 

	

2 	 1 	 0.01  

WT 	 ANALYSIS % 	 DISTRIBUTION % 
PRODUCT 

% 	Cu Pb 	Zn 	Fe 	Ag 	Fe/FeS 	Cu 	Pb 	Zn 	Ag  

Copper conc 	 4.41 24.31 	1.69 	3.31 	31.6 	36.25 	9.9 	 76.0 	12.0 	1.7 	43.7 
Copper cleaner tail No. 	2 	1.07 	8.59 	3.46 	7.08 	34.7 	31.12 	26.5 	 6.5 	5.9 	0.9 	9.1 

	

It 	 It 	 ti 	No. 	1.70 	5.48 	2.77 	9.97 	29.1 	25.18 	23.1 	 6.6 	7.6 	2.0 	11.7 
Lead conc 	 0.98 	0.20 	25.05 	6.42 	26.8 	20.95 	25.9 	 0.1 	39.5 	0.7 	5.6 
Lead cleaner tail No. 	2 	0.31 	1.10 	9.61 	7.26 	31.4 	14.01 	29.6 	 0.2 	4.8 	0.3 	1.2 

	

II 	 It 	 " 	No. 	1 	0.92 	0.88 	4.76 	6.52 	33.7 	11.78 	32.1 	 0.6 	7.0 	0.7 	3.0 
Zinc rougher conc 	14.47 	0.33 	0.26 	53.24 	9.5 	1.97 	3.0 	 3.4 	6.0 	89.9 	7.8 
Zinc rougher tail. 	 76.14 	0.12 	0.14 	0.43 	 0.86 	 1 	6.6 	17.2 	3.8 	17.9  

Feed 	(calcd) 	 100.00 	1.41 	0.62 	8,57 	3.66 	 100.0 100.0 	100.0 	100.0 

• 

REMARKS: 

' 
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TEST No. 	23 	I SAMPLE: 	Ma.ttagarni - Sturgeon Lake F-2 	 DATE: June 9, 1970  
OBjECT OF TEST: 	 CHARGE: 	2000 g  

• TESTED BY: 	A.S. 

Time 	% 	 Unit 	 Reagents. lb per ton 

	

OPERATION 	 PH 
min Solids 	 used 	 DF250 	NaN AP242 	Lthe CuS0j 	CX51 	NaAF  

Conditioning 	 10 	 11.3 	 • 	 6.0 	2.0  
Zinc rougher  

Stage 1 	 1 	 0.02 	0.10  

" 	2 	 1 	 ' 	 0.01 	0_05  
t: 	3 	 2 	 0.02 	 0.05  

Copper cleaners 	 • 

No. 1 	 li 	11.4 	250-g  cell 	 0.01 	 0.6  

No. 	2 	 1 	 10.3 	" 	" 	"  

Lead cleaners  
No. 	1 	 1 	 10.9 	250-g cell 	 0.10 	 0.3 	 •  
No. 	2 	 3/4 	9.6 	" 	f! 

0.005  

WT 	 ANALYSIS  % 	 DISTRIBUTION % 

	

PRODUCT 	
% Cu 	Pb 	1 .Zn 	Fe 	Ag 	Fe/FeS  	Cu 	Pb 	Zn 	.Ag  

mm... 	  

Calculated Assays 	 . 
1st stage Copper cl conc 	5.48 	21.24 	2.03 	4.05 	32.2, 	35.25 	13.0 	82.5 	17„ -9 - 	.2.6 	52.8 
Copper rougher conc 	7.18 	17.51 	2.21 	5.45 	31.5 	32.86 	15.5 	89. 1 	25. 5- 	4.6 	64.5 	' 
1st stage Lead cl conc 	1.29 	0.42 21.34 	6.62 	27.9 	19.28 	26.7 	 0.3 	44:3 	1.0 	6.8 
Lead rougher conc 	2.21 	0.61 14.44 	6.58 	30.3 	11.25 	29.0 	 0.9 	51.3 	1.7 	9.8 
Lead rougher tail 	90.61 	0.15 	0.16 	 1.04 	 10.0 	23,2 	25.7 

• 

• . • 

REMARKS: 	 ' 

rr: 
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TEST NO. 24 	'SAMPLE: Mattagami-Sturgeon Lake F-2 	
. 	

DATE: 	Aug. 13,  1970  

OBJECT OF TEST: 	To float off a low-lead copper conc directly from the ore by 	 CHARGE: 	2000-g 

utilizing the selective properties of Z-200. 	 TESTED BY: 	A.S. 

Time 	% 	pH Unit 	 Reagents, lb per ton 
,  

OPERATION 
min 	Solids 	 used 	Lime 	ZnSO4 	NaCN Z-200 1DF250  

Grinding 	 45 	65 	 7x14 RM 	1.5 	0.5 	0.1 	0.008  

Conditioning 	5 	 9.7 	1000-g cell 	 0.008 	 • 

Copper rougher 	
• 

Stage 1 	 2  2,- 
 0.01  

Stage 2 	 2 	 0.012  

Copper cleaner • 	 11/2 	 250-g  cell 	
, 	

0.002 

• 

WT 	 ANALYSIS % 	 DISTRIBUTION % 
PRODUCT 	

%  	Cu 	Pb 	Zn 	Fe 	A: 	Fe FeS 	 Cu 	Pb 	Zn 	Ag  

Copper conc 	 1.28 30.76 	0.81 	1.50 	29.6 	45.31 	2.4 	 28.3 	1.5 	0.2 	15.5 	- 
Copper cleaner tail 	0.97 17.42 	2.49 	5.80 	25.6 	35.76 	9.6 	 12.1 	3.5 	0.7 	9.3 

Copper rougher tail 	97.75 	0.85 	0.67 	8.47 	 2.87 	 59.6 	95.0 	99.1 	75.2  

Feed (calcd) 	 100.00 	1.39 	0.69 	8.35 	 3.73 	 100.0 	100.0 100.0 	100.0 

Copper rougher conc 	 25.01 	1.54 	3.36 	 41.20 	5.5 	 40.4 	5.0 	0.9 	24.8 

(calcd) 

• . 

• . 
• 

REMARKS: 

- 



,r 
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-MINES BRANCH FLOTATIÔN TEST R. EPORT 

TEST NO. 25 	I SAMPLF: 	Mattagami-Sturgeon Lake F-2 	 DATE:August 14, 1970. 

OBJECT OF TEST: 	As in Tt-,st 24 but employed AF 238 as the selective copper promoter  CHARC-E: 	2000 g.  
also replaced lime + ZnSO 4  + NaC:\«; with Na 2 CO 3 + Na250 3 -1- NaCN 	 • 	. 	TESTED BY: 	A. S. 

ITime 	% 	 Unit 	 Reagents. lb  per ton 

	

OPERATION 	 DI-1, 
i min  Solids 	' 	 used 	Na2 CO3Na2 S03NaCN IlDF250AF238AF241 

	 1 	 
.Grinding 	i 	45 	65 	7 x 14 RM  	4.0 	1.0 	0.1 	 - 
Çon.ditioning 1 	- _j 	D 	9:9 	 0.1 	0.2  
Copper rougher 	, 

Stage 1 	 1 	 . , 

. 

il 	2
i-2  Ç  

	0.02  
Conditioning 	i 	- 	 0.1   	0.04  	 

• 

1  
I  
1 

WT 	 ANALYSIS % 	 DISTRIBUTION % 

	

PRODUCT 	 / % 
	— 	--1  

.„ 
- 

- 

BrUht - heavily-rninerall - d froth after g,rinding, th . , .eforP '.ded 	-1.1 cyanide to 
conditioning. Pyrite in evidence 	;du*. lead ccnditioninz - test tern', 	:d at this p 	bec.  
Selectivity and test products disc.a.rde.i. 



, 

Tim -e—r% 
min  1So lids 

OPERATlON 

NINES BRANCH FLOTATION .TEST REPORT 

TEST NO. 26 	1 SAMPLE: Mattagami-Sturgeon. Lake F-2 	 • 	- 	DATE: August  14,  19704  
OBJECT OF TEST: Repeat of Test 25 to confirm results 	 CHARGE: 2000 b.—  - — 

TESTED BY: A. S. - .  
Reaclents, lb per ion Unit 

used PH 

Grinding 	) as in 
Conditioning 	)Test 

• 

. -I 

_ 

ANALYSIS % 	 DISTRIBUTION % WT 
PRODUCT 

Results similar to Test 25 - test products discarded 

••••■■•4 

REMARKS: 



MINES BRANCH FLOTAT - ION TEST REPORT 

TEST NO.  27 	I SAMPLE: .Mattagami-Stuvgeon Lake F-2* 	 DATE: Aug. 18, 1970  
OBJECT  OF TEST: 	As in Test 24 but added more Z-200 to copper flotation and floated 	CHARGE: 2000-g 

for a longer period - also f2oated off a copper-lead  conc  with AF 242 	 TESTED BY: - 	A.S.  

• OPERATION 	Titre 	% 	
PH 	

Unit 	 Reagents, lb per ton 

min 	SOlids 	 used 	Lm- 	,ZnS0 	NaCN 	Z-200  DF250 AF242 •  
Grinding 	 45 	65 	7x14  RN 	1.5 	0.5 	0.1 	0.012  
Conditioning 	 5 	10.2 	1000-g cell 	 0.008 
Copper roughers  

No. 1, 	stage 1 	 1 	 . 	 0.004  
" 	2 	 1 	 0.012 

No. 2 	 1 	 0.012 

No. 3 	 1 	 0.012  
Conditioning 	 5 	9.5 	 0.02 

Copper-lead ro, 	stage 1 	.15  
TT 	t! 	IT 	 " 	2 	1 	 0.02 

Copper-1pad Cleaner No.1 	1 	 250 -g cell 	 0.004  
TT 	TT 	 II 	No.  2, 	;5 	 TT 	 TT 	 0.004  

VVT 	 ANALYSIS % 	 DISTRIBUTION -W PRODUCT 	
% 	Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	Cu 	Pb 	- 	Zn 	Ag  

Copper rougher conc No. 1 	2.35 	26.16 	1.19 	3.27 	28.5 	49.05 	5.1 	 42.3 	4 ...4 	0.9 	31.9 
tr 	tt 	" 	No. 	2 	0.95 	19.27 	1.47 	6.07 	27.0 	37.28 	9.4 	 12.6 	.2..2: 	0.7 	9.8 
U 	n 	" 	Nb. 3 	1.28 	11.97 	1.46 	8.51 	23.9-24.16 	12.4 	 10.5. 	_3.0 	1.3 	8.5 

Copper-lead conc.. 	 1.32 	13.04 	21.65 	5.86 	22.9 	63.25 	10.7 	 11.8 . 	45.2 	0.9 	23.1 
Copper-lead cl tail No.  2 	0.47 	12.25 	.10.54 	.7.28 	28.0 	19.09 	16.4 	 4.0 	7.8 	0.4 	2.5 

" 	" 	" 	" 	No. 	1 	0.75 	11.49 	6.80 10.27 	25.4 	11.49 	14.1 	 .5.9 	8.1 	0.9 	2.4 
Copper-lead rougher tail 	92.88 	0.20 	0.20 	8.74 	0.85  - 	 12.9 	29.3 	94.9 	21.8  
Feed 	(calcd) 	 100.00 	1.45 	0.63 	. 8.55 	 3.62 	 100.0 	100.0 	100.0 	.100.0 
Combined copper rougher 

.conc 	(calcd) 	 4.58 	20.77 	1.33 	5.31 	39.65 	8.1 	 65.4 	9. 6 	2.9 	50.2 
. 	 . 

• 
REMKS: *Newly crushed p,.)rtion - previous crushed portion had- ., een st -Ired in treezr tor .ab - t-ft 
31/2 months.  This  old sample gave a pn of 9.7 (Test 24) as agai.n.st  a n1; 	10.2 fcr 	test. 



M'NES BRANCH FLOTATION TEST REPORT 

TEST NO. 28 	'SAMPLE: 	Mattagami-Sturgeon Lake F-2 	 DATE: Aug. 18, 1970  
OBJECT  OF  TEST 	Flotation of a low-lead copper conc and copper-lead conc as in 	CHARGE: 2000_g  
Test 27 but used AF238 as the selective copper promoter in place of Z-200 	 TESTED BY: A.S. 

	

Time 	"Ye 	 Unit 	 Reaaents. lb per ton 

	

OPERATION 	 pH 

	

min 	Solids 	 used 	 Lime 	ZnS0 	NaCN 	AF238 DF250 AF242  

Grindin: 	 45 	65 	7x14 RM 	1.5 	0.5 	0.1 	0.015 
Conditionin: 	 5 	10.3 1000- 	cell 	 0.02 	0.02 

1  Copmer roughers  
No. 	1  
No. 	2 	 1 	 0.02 
No. 3 	2 	 0.02 

Conditionin: 	 5 	 0.02 
COD er-lead roughers 

Stage 1  
rt 	 0.02 

Lead cleaner No.  1 	 250-: cell 	 0.004 
IT 	" 	No. 	2 	1 	 TT 	ti 

. 	 WT 	 ANALYSIS % 	 ' 	DISTRIBUTION % 

	

PRODUCT 	
% 	Cu 	Pb 	Zn 	Fe 	A: 	Fe/FeS 	Cu 	Pb 	Zn 	A  

Copper rougher conc No.  1 	1.57 	21.11 	2.59 	4.04 	26.4 	44.77 	7.4 	24.2 	5.9 	0.7 	18.3 
tl 	ti 	" 	No. 	2 	1.12 	17.20 	3.51 	5.59 	24.9 	39.31 	9.1 	14.0 	5.7 	0.7 	11.5 
Ti 	 TT 	

" 	 ' 	 No. 	3 	1.46 	12.16 	4.94 	7.28 	23.1 	33.85 	11.6 	12.9 	10.4 	1.2 	12.9 
Copper-lead conc 	 0.66 	6.95 	35.83 	5.86 	19.5 	78.84 	12.7 	 3.3 	34.1 	0.4 	13.6 
Copper-lead cl tail No.  2 	0.49 	12.71 	10.81 	7.03 	28.0 	22.38 	16.0 	 4.5 	7.6 	0.4 	2.9 

	

" 	No. 	1 	0.66 	5.36 	6.80 	9.63 	25.4 	14.13 	19.6 	 2.6 	6.5 	0.7 	2.4 
Co 	er-lead roughs; tail 	94.04 	0.56 	0.22 	8.86 	24.9 	1.57 	 38.5 	29.8 	95.9 	38.4 
Feed (calcd) 	 00.00 	1.37 	0.69 	8.70 	24.8 	3.84 	 100.0 	100.0 	100.0 	100.0 
Combined copper roug er 
conc 	(ca1cd) 	 4.15 	16.90 	3.67 	5.60 	24.8 	39.46 	9.3 	51.1 	22.0 	2.6 	43.7 

• 

'REMARKS: 
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TEST  NO. 	29 	LSAMPLE: 	Mattagami-Sturgeon Lake F-2 	 DATE:  Aug. 19, 1970  

OBJECT OF TEST 	Separation of copper-lead conc using cyanide with 'ZnSO4  added to 	CHARGE: 	2 x 2000-g 

reduce pH to -9.5 (copper7lead flotation as in Test 21) 	 TESTED  BY 	A.S.  

' 	OPERATION 	
Time 	% 	1 	pH 	Unit 	 Reagents, lb per ton 

min 	SoHds1 	used 	.J1InZr110142_42.' 	  

Grinding 	 . 

Conditioninc 	 
Copper-lead rouc,hers 	7•:ast 	_ 	 . 

Copper-lead cleaners 	J.  )  
Cooper-lead separation  

Desorption(as in T - 

	

Conditioning 	- 	10 	* 	250-g cell 	0.8 	0.66  

Lead rougher. 	stage 1 	35  
rt 	n 	" 	2 	1 	 0.005  

Lead cleaners  
No. 1 • 1 250-g cell 0.005  
No. 

PRODUCT 	
\An' 	 ANALYSIS % 	 .DISTRIBUTION % 

. 	, 
% 	 1 

	

Cu 	 S  	Cu 	Pb A  	  

Copper conc 	 3.63 	26.60 	1.10 4.04 	30.0 	16.34 	6.2 	 71.0 	« 5.9 	la 	15.7 
Lead conc 	 0.89 	3.97 	39.37 8.01 	16.4 	180.10 	12.0 	 2.6 	51.4 	0.8 	42.4 

Lead cleaner tail No. 2 	0.32 	12.45 	14.58 6.90 	26.2 	70.68 	14.4 	 2.9 	6.9 	0.3 	6.0 
tr 	r7 	 0.54 	22.67 	5.98 4.39 	28.6 	35.14 	8.2 	 9.0 	4.7 	0.3 	5.0 

Combined Cu-Pb cl tail 	2.70 	3.89 	- 2.76 8.65 	32.7 - 	11.72 	28.3 	 7.7 	10.9 	2.6 	8.4 

Co.per-lead roucher tail 	91.92 	0.10 	0.15 9.07 	 0.93 	 6.8 	20.2 	94.3 	22.5  
Feed (calcd) 	 100.00 	1.36 	0.68 8.83 	 3.78 	 100.0 	100.0 	100.0 	100.0 

. 	 . 

- 	 - 	
• 

	

• 	 . 
_  	  

REMARKS: 	Two 2000-g batches ground and floated separately, copper-lead rougher c,):.centrates co-lbis 	for . 	. 
cleaning and copper-lead separation. *9.0 at start, 11.0 after add: I.7.)n of NaCN,  9.6  aftar a3(Jitrcn c:ZnSO4 



iNES-  BRANCH FLOTATION TEST REPORT Sheet 2 of 2 

ITEST NO. 	29 	, 	ISAMPLE: 	Mattagami-Sturgeon Lake F-2 	 DATE: Aug.  1 9,  1970 
OBJECT OF TEST: 	 CHARGE: 

• TESTED BY:  

	

Time 	% 	 Unit 	 Reagents, lb per ton 
OPERATION 	 phi 

	

min 	Solids 	 used 

1.  
WT 	 ANALYSIS % 	 DISTRIBUTION % 

PRODUCT 	
% 

 	Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	Cu 	Pb 	Zn 	Ag 	Fe/FeS  
• 

Metallurgical Balance 
for Copper-Lead Separation 	 » 

Copper conc 	 67.5 	26.60 	1.10 	4.04 	30.0 	16.34 	6.2 	 83.1 	8.5 	55.6 	22.7 	53.3 
Lead.conc 	 16.6 	3.97 39.37 	8.01 	16.4 	180.10 	12.0 	 3.0 	74.8 	27.1 	61.5 	25.4 
Lead cleaner tail No. 2 	5.9 	12.45 14.58 	6.90 	26.2 	70.68 	14.4 	 3.4 	9.8 	8.3 	8.6 	10.8 

ti 	ti 	" 	No. 	1 	10.0 	22.67 	5.98 	4.39 	28.6 	35.14 	8.2 	 10.5 	6.9 	9.0 	7.2 	10.5  
Feed (calcd)*  	j 100.0 	21.62 	8.74 	4.80 	27.4 	48.61 	7.8 	 100.0 100.0 	100.0 100.0 	100.0 
Calculated Assays  
1st stage lead cl conc 	22.5 	6.19 32.87 	7.72 	 151.41 	12.6 	 6.4 	84.6 	35.4 	70.1 	36.2 
Lead rougher conc 	 32.5 	11.26 24.60 	6.69 	 115.63 	11.3 	 16.S 	91.5 	44.4 	77.3 	46.7 

REMAR'KS: 	*copper_ïead cleaner concentrate 
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TEST NO. 	30 	SAMPLE: Mattagami-Sturgeon Lake F-2 	 DATE : 	Sept. 16, 1970 

°BJECT  OF TEST  . To float a low-lead copper conc with Z-200 followed by copper- 	. 	CHARGE: 2 x 2000 g  

	

lead bulk flotation and separation using the dichromate method. . 	TESTED BY: A.S. 

Time 	 Unit 	 ton 
OPERATION 

min 	Solids 	 used 	Lime  ZnSOi4  NaCN 	Z-200 DF250 A 242 AF208 

Grinding 	 45 	65 	7 x 14  RN 	1.25- 	0.5 	0.1 	0.015 
Conditioning 	 5 	 9.2 p_000-g cell 	 0.005 

Copper rougher A 	 TT 	It 	If 
 

Stage 1 	 -1 	 • 	
0-.004 	 .. 

	

" 	2 	 1 	 0.005 

	

II 	3 	 1 	 ' 	 0.005 	 • 

	

". 	4 	 1 	 0.005  

Conditioning 	- 	 5 	 8.9 	 0.02 	0,02  

Copper-lead rougher 	 .  

• Stage 1 	 1 	- 

	

" 	2 	 1 	 0.02 - 

PRODUCT 	
VVT 	 ANALYSIS  % 	 DISTRIBUTION % 

• - 	 % 	Cu Pb 	Zn 	Fe 	Ag 	FeYFeS 	 Cu 	Pb 	Zn 	Ag  

Copper conc A* 	 2.39 	30.62 	1.52 	1,58 	28.4 	44.31 	1.3 	 53.6 	'5.3 	0.4 	28.8 
Copper cleaner tail #2-A 	0.70 	21.88 	4.05 	4.32 	26.7 	46.86 	7.0 	 11,2 	4..2: 	0.4 	8.9 

Il 	It 	'". 	#1.-'-A 	1.57 	12.28 	3.64 	7.60 	25.1 	27.84 	13.4 	 14.1 	. - 8-4 	'-'1.4 	11.9 
Copper conc.B** 	 0.48 	27.69 	0.83 	3.66 	28.2 	111.00 	3.4 	 9.7 	'0:6' 	0.2 	14.5• 
Copper cleaner tail B 	0.16 	8.11 	9.93 	8.11 	29.8 	51.38 21.7 	 1.0 	2.3 	0.2 	2.2 
Lead cone 	 1.31 	0.32 	23.24 	- 6.56 	27.6 	18.48 26.5. 	 0.3 	44.8 	1.0 	6.6 
Copper-lead.c1 tail No.2 	0.47 	1.69 	5.04 	8.46 	32,6 	10.31 30.1 	 0,6 	3.5 	0.5 	1.3• 
- 	tf 	 T? " 	T? No.1 	0.85 	1.67 	3.52 	10.32 	27.2 	8.43 	24.5 ' 	 1.0 	4.4 	1.0 	2:0 
Copper-lead ro tail 	92.07 	0.13 	0.20 	8.83 	 0.95 	 8,5 	26:5 	94.9 	23.8  

Feed 	(calcd) 	100.00 	1.36 	0.68 	8.56 	3.68 r    100 -.0 	100:0 	100.0  100.0  	 
Combined copper conc 	 •  

	

A + B 	(calcd) 	' 	2.87 	30.13 	1.40 	1.93 	28.4 	55.46 	 63.3 	5.9 	0.6 	43.3 

t 	 
REMARKS 	Two 2000-g batclies ground and floated separately - rouher .r mcentr,• ,:es_c qnbïned for cleaning-.a-.1d 

copper-lead separation. 
*Copper conc initially floated from thc ore with Z-200. 

conc-T7Cm copper-Teà-d-separation ol bulk  cor-lead conc. 
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TEST  NO. 	30 	1SAMPLE: 	Mattagami-Sturgeon Lake F-2 	 DATE: 	Sept. 16, 1971 

OBJECT OF TEST: 	 CHARGE: 

TESTED BY: 

• Time 	% 	 Unit 	 Reagents, lb per ton 
OPERATION 	 pH 

min 	Solids 	 used 	Lime 	 Z-2001F250 	 Dich 

Copper cleaners A 	• 

No. 	1 	 11/2 	11.0 500-g cell 	0.2 	 . 	é. 	. 
No. 	2 	 1 	 11.2 250- 	cell 	0.1 	 0.002 

Cooper-lead cleaners 

No. 	1 	 1 	 250-: cell 	 0.004 
No. 	2 	 1 	 TT 	ft 	ft 	 I 

Conner-lead separation 
Conditioning 	 5 	 5.8 250-: cell 	 0.004 	 0.3 
Conper rou:her B 	1 	 II 	!T 	f, 

Co..er cleaner B 	1 	 It 	il 	Tt 	 I.W,I&IIIWIIILI  

. 	 • 

VVT 	I 	ANALYSIS % 	 DISTRIBUTION % 
PRODUCT 	

% 	Cu 	Pb 	Zn 	Fe 	A 	e/FeS  	Cu 	Pb 	Zn 	A: 	Fe/FeS 

Calculated Assays  
1st Stage copper cl concA 	3.09 28.64 	2.09 	2.20 	28.0 	44.89 	2.6 	64.8 	9.5 	0.8 	37.7 
Copper rougher conc A 	4.66 23.13 	2.61 	4.02 	27.0 	39.14 	6.2 	78.9 	17.9 	2.2 	49.6 
Copper-lead ro conc 	3.27 	5.27 	11.56 	7.46 	28.4 	29.89 	22.9 	12.6 	55.6 	2.9 	26.6 

Metallurgical Balance for 
Conner-Lead Separation  
Copper conc B 	 24.59 27.69 	0.83 	3.66 	28.2 	111.00 	3.4 	88.4 	1.2 	15.1 	62.0 	4.1 
Copper cleaner tail B 	8.41 	8.11 	9.93 	8.11 	29.8 	51.38 	21.7 	 8.9 	5.0 	11.4 	9.8 	8.9 
Lead conc 	 67.00 	0.32 	23.24 	6.56 	27.6 	18.48 	26.5 	 2.7 	93.8 	73.5 	28.2 	87.0 
Feed 	(calcd)* 	 100.00 	7.71 	16.61 	5.98 	27.9 	44.00 	20.4 	1100.0 	00.0 	100.0 	100.0 	100.0 
Copper rougher conc B(cal 	33.00 22.70 	3.15 	4.79 	28.6 	95.81 	8.1 	97.3 	6.2 	26.5 	71.8 	13.0 

cd) 

REMARKS: 	* copper-lead cleaner conc. 



LUaLU1,11CU 

MINES BRANCH FLOTATION TEST REPORT Sheet 1 of 3 

TEST NO. 31 	'SAMPLE: 	Mattagami-Sturgeon Lake F-7 	 • 	 DATE: Sept. 17, 1970 
OBJECT OF TEST: 	Repeat of Test 30 on F-7 sample 	. 	 CHARGE: 2 x 2000 g  

• 'TESTED BY: 	A.S.  

	

OPERATION 	Time 	% 	 1 	Unit 	• 	' 	 Reagents, I b per ton- 

	

min 	Solids 	PH 	1 	uSed 	• 	Lime  ZnSO4 	NaCN Z-200 DF250 AF242 AF208  
Grinding 	 45 	65 	7 x 14  em 	1.25 	0.5 	0.1 	0.02  
Conditioning_ 	 10 	1 9.5 	1000-g  cell 	0.5 - 	 0.01  

. 	 If 	f Cbpper rougher A 	 • I 	n 

	

Stage 1 	 1/2 	 - - 	 0.004 '  
" 	2 	.. 	

1 	 0.01  
Conditionina 'In 	 5 	. 	

0.02 	0.02  
Copper-lead rougher ,  

.1, 	 . Stage 	1 	 2 	 - . 	 . 	. 0004 
" 	 2 	 .1- 

	

2 	 0.02 	, 
'U 	3  

	

'l 	
.. 	 • 	

0.02  

	

PRODUCT 	
WI- 	 ANALYSIS % 	 .. DISTRIBUTION % 

Cu % 	 Pb 	Zn 	Fe 	Ag 	Fe/FeS 	Cu 	Pb ; 	Zn 	Ag 	• 	':- - 

	

. 	 . 

Copper conc A* 	 1.11 	24.76 	16.32 	2.02 	22.8 	48.45 	0,8 	44.7 	. 8.0 	0.3 	17.9 
Copper cleaner tail.#2-A 	0.50 	12.00 	25.27 	5.92 	17.9 	39.37 	6.7 	 9.8 	5.6 	0.3 	6.5 

it 	." . 	" 	#1-A 	0.71 	6.20 	17.90 	9.18 	19.7 	26.42 	13.2 	. : 	. 	7.2 	.... 	5.6 	0.7- 	6.2 
Copper conc B** 	 0,47 	25.41 	8.35 	3.94 	27.0 	68.61 	4.2 	' 	19.4 	.1.7 	0.2 	10.7 
Copper cleaner tail'B 	0.44 	3.20 	31.08 	6.00 	14.6 	40.40 	11.1 	 2.3 	6.0 	0.3 	5.9 
Lead conc 	 2.49 	• 0.20 	45.04 	. 5.96 	17.0 	16.32 	16.1 	 0.8 	49.4 	1.7 	13.5 	- 
Copper-lead cl tail No. 	2 	0.73 	1.49 	1530 11.98 	23.4 	13.97 	20.7 	 1.8 	4.9 	1.0 	3.4 

7, 	" 	" 	" 	No. 	1 	1.65 	0.84 	7.03 12.75 	• 23.2 	7.78 	21.0 • 	2.3 	5.1 	' 	2.4 	4.3 	' 
Zinc rougher conc • 	15.00 	0.17 	0.72 51.44 	10.0 	1.83 	4.2 	-.: 	' 	4.2 	4.7 	88.3 	9.1 
Zinc rougher tail • 	76.90 	0.06 	0.27 	0.54 	- 	0.88 	 7.5' 	9.0 	4.8 	22.5  

1 Feed 	(calcd) 	' 	100.00 	0.61 	2.27 	8.74 	3.01 	 100.0 	100.0 	100.0 100.0 •  
Combined copper conc 
-A-1-B 	(calcd) 	 1.58 	24.94 	13.95 	2.59 	24.1 	1.8 	54.45 	64.1 	9:7 	0.5 	28.6 

1WU tUUU- ',5 ULLLULLC5 gLJUUU auu 1_1 (1 	 Euugne. 

• and coPper-lead separation 
* Copper conc initially floated frrn the or. with -200. 

:- • 
Copper conc from 'copper-lead separa:ion of bulk copper-lead .7onc. 
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i SAMPLE: 	Mattagami-Sturgeon Lake F-7 TEST NO. 31 	 'DATE: 	Sept. 17, 1970  
OBJECT  OF TEST: 	 CHARSE: 

TESTED BY:  	 

OPERATION 	
Time 	

pH 	
Unit 	 Reagents, lb per ton 

	

min 	Solids 	 used 	Lime 	 Z-200DF250 	1CuSO4 NaAF 

onditioning 	 1000-g cell 	2.5 	 1.0 

	

IT 	 - inc  rougher  
Stage 1 	 1 	. 	 0.05 

" 	2 	 1 	 0.05 
I. 	3 	 1 	 0.05  
" 	4  	1 	 0.05  

!Copper cleaners A  
No. 	1 	 1 	 11.2  250--g  cell 	0.15 	 0.005  
No. 	2 	 1 	10.2 	" 	" 	" 

c1ne rs 
 1 	 11/2 	 500-g  cell  

No. 	 1 	 11 	II 

0.004  
WT 	 ANALYSIS % 	 DISTRIBUTION % 

PRODUCT 	
% Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	 Cu 	Pb 	Zn 	Ag 	F /FeS  

rCalculated Assays  
1st stage copper cl concA 	1.61 20.80 	19.11 	3.23 	21.3 	45.63 	2.6 	54.5 	13.6 	0.6 	24.4 
popper rougher conc A 	2.3' 16.33 	18.74 	5.05 	20.8 	39.75 	5.9 	61.7 	19.2 	1.3 	30.6 
.opper-lead ro conc 	5.7 	2.83 	26.39 	8.50 	20.2 	'19.67 	16.7 	26.6 	67.1 	5.6 	37.8 

letallurgical Balance for 
Co.oer-Lead Se.aration 
Copper conc B 	 13.8 	25.41 	8.35 	3.94 	27.0 	68.61 	4.2 	86,2 	3.0 	9.6 	35.6 	4.2 
Copper cleaner tail B 	13.0 1 	3.20 	31.08 	6.00 	14.6 	40.40 	11.1 	10.2 	10.6 	13.8 	19.7 	10.5 
Lead conc 	 73.14 	0.20 	45.04 	5.96 	17.0 	16.32 	16.1 	 3.6 	86.4 	76.7 	44.7 	85.3 .  
Feed 	(calcd)* 	 i00.Oq 	4.07 	38.15 	5.69 	18.1 	26.69 	13.8 	100.0 	100.0 	100.0 	100.0 	100.0  
Copper rougher conc B 

(calcd) 	 26.86 14.64 	19.38 	4.94 	21.0 	54.92 	7.6 	96.4 	13.6 	23.4 	55.3 	14.7 

' 

REMARKS: 
* Copper-lead cleaner conc. 
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TEST NO. 	31 	[AMPLE: 	Mattagami-Sturgeon Lake 	F-7 	 DATE: 	Sept. 17, 1970  
OBJECT OF TEST: 	 CHARGE: 

TESTED BY:-  

	

Time 	% 	 Unit 	 Reagents, lb per ton 
• 	 PH OPERATION! 

min 	Solids 	used 	 pF250 	 Dich  

Copper-lead separation  
Conditionina 	 5 	 250-a cell 	 0.3  
oppeer B 	I 	 I . 	 t I 

0..004  

Copper cleaner  B: 	½ 	 it 	11 	it 

WT 	 ANALYSIS  % 	 • 	DISTRIBUTION % 
PRODUCT 	

% 

. 	 ' 

e-% \ I  \ 
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TEST NO. 	32 	1SAMPLE: 	".attagami-Sturgeon Lake F-7 	 DATE: 	Sept. 18, 1970  
OBjECT OF TEST: Copper-lead bulk flotation on F-7 sample with copper-lead 	 CHARGE: 	2 x 2000 g  

	

separation using the dichromate method. 	 TESTED BY: 	A.S. 

	

_  	
Time 	% 	 Unit 	 Reaaents, lb per ton 

OPERATION 	 PH 
min 	Solids 	 used 	Lime ZnSO4 	NaCN IAF 242g 208 0F 250  

	

[Grinding 	 I 	45 	65 	7x14  RN 	1.5 	0.5 	0.1 	0.02 	0.02 	
_ 	 

Conditioning 	5 	9.2 	1000-g cell 	 0.01 	0.01  
Copper-lead rougher 	 11 	ft 	It 

	

Stage  1 	 1/2 	 0.004  
If 

2 .".7.1, 
0_01 	0.01 	  

	

3 	 1 	 001 	0 01  

	

" 	4 	 1 	 0.02  
Copper-lead c1eane7s  

	

No. 	1 	11/2 	 500-g cell 	 

	

No. 	2 	1 	
11 	II 	11 

WT 	 ANALYSIS % 	 DISTRIBUTION % PRODUCT 
% Cu 	Pb 	Zn 	Fe 	Ag 	Fe/Fe' 	Cu 	Pb 	Zn 	Ag  

Copper conc 	 1.11 	29.10 	3.38 	3.16 	26.9 	73.95 	1.0 	 35.0. 	1.7 	0.4 	28.2 
Copper cleaner tail No.2 	0.14 	4.62 29.82 	7.50 	14.5 	57.41 	9.6 	 1.1 	1.9 	0.1 	2.8 

No. 	1 	0.30 	2.05 30.29 	5.46 	11.2 	32.24 	8.8 	 .1.1 	4.0 	0.2 	3.3 
Lead conc 	 3.48 	0.20 42.88 	5.64 	17.2 	15.44 16.4 	 1.2 	66.5 	2.2 	18.4 
Copper-lead cl tail No.2 	1.08 	3.48 15.58 10.14 	23.0 	17.94 18.8 	 6.4 	7.5 	1.3 	6.7 

No. 	1 	1.75 	1.80 	8.67 11.78 	23.8 	10.72 20.8 	 5.4 	6.8 	2.3 	6.4 
Copper-lead ro tail 	92.14 	0.19 	0.29 	8.91 	 1.09 	 29.8 	11.6 	93.5 	34.2  
Feed 	(calcd) 	100.00 	0.59 	2.24 	8.78 	 2.92 	 100.0 100.0 	100.0 	100.0  

• 	 . 

REMARKS: 	Two 2000-g batches ground and floated separately - rougher concentrates combined for cleaning 
and copper-lead separation. 	 . 
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TEST NO:  32 	ISAmPLE: 	Mattagami-Sturgeon Lake F-7 	 DATE:  Sept. 18, 1970  
C)BJECT OF TEST: . 	 CHARGE: 

TESTED BY:  

Time 	% 	
PH 	

Unit 	 Reagents, lb per ton 
OPERATION 

min 	Solids 	used 	 DF250 	Dich  
Copper-lead separation 	 • 

Conditioning 	 5 	 250-g cell 	 0.3  
Copper rougher 	11/2 	 t, 	11 	f1 

0.004  
Copper cleaners 	 - 	 .  

No. 	1 	 1 	 Ti 	u 	u 
0.004 -0.1  

No. 	2 	 1 	 ir 	” 	n_ 
0.002 	

. 

PRODUCT 	
WT 	 ANALYS.IS  % • 	 DISTRIBUTION % - 

• % 	Cu 	Pb 	Zn 	Fe. 	Ag 	Fe/FeS 	 Cu 	. Pb . 	Zn 	Ag 	Fe/FeS 

Metallurgical Balance 
for Copper-Lead Separatio  

Copper conc . 	 22.04 	29.10 	3.38 	3.16 	26.9 	73.95 	1.0 . 	94.2 	'2,3 	13.6 	53.4 - 	.1,8 
Copper cleaner tail'No. 	2 	2.87 	.4.62 29.82 	7.50 	14.5 	57.41 	9.6 	 1.9 	2. : 6 	4.2 	: 5.4 	2.2 1, 	I, " 	.No. 	1 	5.93 	2.05 	30.29 	5.46 	11.2 	32.24 	8.8 	 -1.9 	.5.4 	6.3 	6.3 	4.2 
Lead conc 	 69.16 	0.20 42.88 	5.64 	17.2 	15.44 	16.4 	 2.0 	89.7 	75.9 	34.9 	91.8  
Feed 	(calcd)* 	 100.00 	6.81 33.05 	5.14 	18.9 	30.54 	12.4 	- 100.0 	100.0 	100.0 100.0 	100.0  

• 

• 

REIvII- S: 	*Copper-, lead cleaner conc. 
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. 	 • 
TEST NO. 	33 	I SAMPLE: 	Mattagami-Sturgeon Lake F-7 	 . 	 DATE: 	Nov. 3, 1970 
OBJECT OF TEST: 	Selective flotation directly on the ore using SO

2 and Z-200 	 CHARGE: 	2000-g  
	  - repeat of Test  22 on  F-7 sam.le 	TESTED BY: A. S.  

	

Time 	% 
	

Unit 	• 	
Reagents, lb per ton 

OPERATION 	 pH 

	

min 	Solids 	used 	Z-20C SO
2 	DF250 	Lime 	NaCN AF  242  

Grinding 	 45 	65 	7 x 14  RN  	0.02 
Conditioning  	20 	 5.6 	Aerator   	4.0  

	

ropr)er roneer 	 1(10n-g rell 	

Stage 1 	 1  

Stage 2 	 2 	 0.01 	 . 	 . 

Conditioning 	•5 	 9.7 	 2.5 	0.10  
. 	

5 	 0.02 

Lead rougher  

StacrP 	1 	 1-  

	

'Stage 2 	 :1-5 	 0.02  
Stage 3 	 1 	 0.01  

WT 	 ANALYSIS % 	 DISTRIBUTION % PRODUCT 	
% 	Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	 Cu 	Pb 	Zn 	Ag  

Copper conc. 	 1.67 25.78 	11.50 	4.76 	28.4 	45.78 	5.1 	 71.4 	8.1 	0.9 	27.7 
Copper cleaner tail  No.2 	0.52 	6.64 	8.30 	7.38 	36.7 	24.22 	30.0 	 5.7 	1.8 	0.5 	4.6 It 	1! 	7! 	No.1 	1.61 	2.36 	4.50 	4.56 	46.3 	.11.15 	43.7 	 6.3 	3.1 	0.9 	6.5 
Lead 	conc. 	 2.39 	0.06 	57.60 	5.28 	10.1 	20.91 	9.4 	 0.2 	58.3 	1.5 	18.1 
Lead cleaner tail No. 	2 	0.28 	0.21 	31.75 	9.94 	17.9 	14.41 	16.5 	 0.1 	3.8 	0.3 	1.5 

it 	 If 
• " 	No. 	1 	1.03 	0.44 	20.90 10.58 	19.1 	20.32 	17.5 	 0.7 	9.1 	1.3 	7.6 

Zinc rougher conc 	 15.31 	0.31 	1.02 50.36 	9.6 	2.49 	3.4 	 7.9 	6.6 	91.1 	13.8 
Zinc rougher tail 	 77.19 	0.06 	0.28 	0.39 	 0.73 	 7.7 	9.2 	3.5 	20.2  
Feed 	(calcd) 	100.00 	0.60 	2.36 	8.47 	 2.76 	 100.0 	100.0 	100.0 	100.0  

REMARKS: 

• 
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TEST NO. 	33 	ISANIPLE: 	Mattagami-Sturgeon Lake F-7 	 DATE: 	Nov. 3, 1970 

OBJECT OF TEST: 	 CHARGE: 
• 

. 	TESTED BY:  

Time 	% 	 Unit 	 Reage-nts, lb per ton 

	

OPERATION 	 PH 
min Solids 	 used 	 ' DF250 	Lime 	NaCN AF242 CuSO4 CX 51 	NaAF  

Conditioning 	 10 	11.3 	1000-g cell 	 3.0 	 2 .0  
Zinc  rougher 	 rt 	7. 	t, 

Stage 1 	 1 	 0.02  

Stag 	2 	 1 	 o_in  
Stage 3 	 2 	. 	 0.02 	 0.05  

Copper cleaners  
No. 1 	 1 	11.6 	250-g cell  
No. '2 	1 	10.6 	" 	" 	"  

_Laad_cleaners 	 - 
No.  1 	• 	1 	9.5 	500-g cell 	 0.10 	0.01 
No. -  2 	 1 	 250-g cell 	 0.00''  

	

PRODUCT 	
WT 	 ANALYSIS % 	 DISTRIBUTION % 

% 	Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	 Cu 	Pb 	Zn 	Ag  

Calculated Assays 	 ' 

1st stage copper cl conc 	2.19 	21.23 	10.74 	5.38 	30.4 	40.66 .11.1 	77.1 	9-2.9 	1.4 	32.3 
Copper rougher conc 	3.80 	13.24 	8.10 	5.03 	37.1,, 	28.16 	24.9 	83.4 	13.0, 	2.3 	: 38.8 
Copper rougher tail 	96.20 	0.10 	2.13 	 ' 	1.76 	' 
1st stage lead cl conc 	2.67 	0.07 	54.89 	5.77 	10.9 	20.22 	10.1 	 0.3 	62.1 	1.8 	19.6 
Lead rougher conc 	3.70 	0.18 	45.43 	7.10 	13.2 	20.25 	12.2 	 1.0 	71.2 	3.1 	27.2 
Lead rougher tail 	92.50 	0.10 	0.40 	 1.02 

• 

	

.  	
,. 	  

REMARKS- 
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TEST NO. 	34 	1  SAMPLE:Mattagami-Sturgeon Lake F-2 	 DATE:November 4,1970 
I OBJECT  OF TEST:  Copper-lead bulk flotation and separation using the cyanide method as 	CHARGE: 2 x 2000-g 
. 4rn Test 29 but primary grinding time reduced from 45 to 30 min. 	 TESTED BY: A.S. 

Time 	% 	 Unit 	 Reagents 	lb per ton 
• 	 OPERATION 	 PH 	 la 	• 	a 	• 	' 	 .4 min 	Solids 	 used 	 .. 	 CX 51 	aAF 	IF 25  

J5rindine 	 30 	65 	7 x 14 RM 	4.0 	1.0 	0.1 
Conditionine 	 10 	9.8 	1000- 	cell 	 0.01 	0:01 
Co.per-lead rouzher-as 	n  Test 21 
Conditioning 	 10 	11.2 	 4.0 	1.0 

Zinc rouzher 	 1000- 	cell 

	

Staae 1 	 0.01 	0.05 
" 	2 	 11/2 	 0.02 
11 	3 	 3 	 0.05 	0.02 

	

WT 	 ANALYSIS % 	 S DISTRIBUTION % PRODUCT 

	

%  	Cu 	Pb 	Zn 	Fe 	A. 	 Cu 	Pb 	Zn 	• .. 
Copper conc 	 2.73 	28.33 	1.23 	3.04 	29.7 	18.1 	4.4 	 56.4 	5.1 	1.0 	14.6 
Lead conc 	 0.63 	4.07 48.46 	6.40 	11.6 	200.50 	7.3 	 1.9 	1.9 	0.5 	37.3 
Lead cleaner tail No.2 	0.35 	15.90 12.40 	5.94 	26.8 	64.76 12.1 	 4.1 	4.1 	0.2 	6.7 

■ T 	Il 	" 	No.1 	0.85 	25.56 	5.12 	3.16 	28.4 	35.3' 	5.5 	 15.9 	15.9 	0.3 	8.9 
Copper-lead Cl tail No. 3 	0.57 	6.74 	4.40 	8.80 	30.9 	16.7* 24.0 	 2.8 	2.8 	0.6 	2.8 

It 	" 	" 	" 	No. 	2 	0.89 	5.33 	3.99 	8.56 	31.5 	14.02 25.8 	 3.5 	3.5 	0.9 	3.7 
It 	" 	" 	" 	No. 	1 	2.92 	4.10 	1.55 	8.06 	30.8 	8.18 26.3 	• 	8.7 	8.7 	2.7 	Tél 

Zinc rougher conc 	14.25 	0.22 	0.18 53.48 	8.9 	1.29 	2.5 	 2.3 	2.3 	87.8 	5%.4 
Zinc roueller tail 	76.81 	0.08 	0.13 	0.69 	 0.59 	 4.4 	4.4 	6.0 	13.5  
Feed (calcd) 	00.00 	1.37 	0.66 	8.68 	 3.38  	100.0 100.0 	100.0 	100.0 
Copper-lead ro tai1(calcd 91.06 	0.10 	0.14 	 0.70 

REMARKS: 	Screen analysis of 30 min grind, 74.6% minus 200 mesh as against about 837. minus 200 mesh for 
45 min. grind. 
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TESTN0.34 	1 SAMPLE:MattagaMi-Sturgeon 	Lake F-2 	 DATE:November 4, 1970 

OBJECT  OF  TEST, 	 CHARGE: .  

TESTED BY: -  

. 	
Time 	% 	pH 	Unit 	 Reagents, lb per ton  

OPERATION 
min 	Solids 	 ueed 	 NaCN 	' 	IF.  242 	 ZnSO4 

Copper-lead cleaners - as in Test 21  
CO 	er-lePd separe'ion 	  

Desorption(as in Test 9  
Conditioning 	 9.9 	250-g cell 	 .- 	1.2  

Lead rougher 	 tt• 	tt 

Stage 	1 	 1/2  
" 	2 	 1 	 0.005 

LePd rlepners  

	

No.  1 	 1 	 250-g oell 	 0.2 	0.005 

No. 	2 	1 	 ti 	IT. 	 0.2 	0.002  

	

WT 	 ANALYSIS % 	 DISTRIBUTION 	% •

•Cu 
PRODUCT 	

% 	 Pb 	Zn 	Fe 	Ag 	"l'e/FeS 	Cu 	Pb 	 Ag 	Fe/FeS_,  

Metallurgical Balance 
for  Copper-Lead Separatio  
Copper conc 	 59.88 	28.33 	1.23 	3.04 	29.7 	18.15 	4.4 	 72.1 	.7.9 	48.6 	21.7 	47.0. 
Lead conc 	 13.74 	4.07 48.40 	6.46 	11..6 	'200.50 	7.3 	 2.4 	71.5 : 	23.5 	55.1 	17.9, 
Lead cleaner tail No. 	2 	7.77 	15.90 12.40 	5.94 	26.8 	64.76 12.1 	 5.3 	10.4 	12.3 	10.1 	16.9 

*No. 	1 	18.61 	25,56 	5.12 	3.16 	28.4 	35.38 	5.5 	 20.2. 	10. 2 ' 	15.6 	13.1 	18.3 
Feed (calcd)* 	 100.00 	23.52 	9.30 	3.75 	26.7 	50.03 	5.6   100.0  100.0 	100.0  100.0  100.0 
Calculated Assays  
1st Stage Lead cl conc 	21.51 	8.34 35.40 	6.23 	17.1 	151.47 	9.1 	 7.7 	8L.9, 	35.8 	65.2 	34.7_ 
Lead rougher conc. 	 40.12 	16.33 21,35 	4.81 	22.3 	97.62 	7.4 	 27.9.. 92.1, 	51.4 	78.3 	53.0' 

REMARKS: Copper-lead cleaner conc 
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TEST NO. 35 	SAMPLE:  Mattagami-Sturgeon Lake F-2 	 DACrE:November 5,1970 
OBJECT OFTEST:To determine the effect of adding soda ash to copper-lead separation. 	CHARGE: 	2 x 2000-g  

TESTED E3Y: 	A.S.  

	

Tirne 	% 	 Und 	 Reagents, lb per ton OPERATION 	 pH 

	

min 	Solids 	 used 	DF250 ZnCN 	Na2C0 AF242 	aCN 

Grinding 	 - 
Conditioninz 	 _ 
Copper-lead rougher 

Coo.er-lead cleaners) 

	

r_Cnpper-len. 	Pp.ra I. ' 

Desorption(as in Test  
Conditioninz 	 10 	11.6* 	250-g cell 	0.88 	2.0 
Lead rougher 	 1 	 I.OII  

Lead cleaners 
No. 	1 	 1 	 0.005 	0.2 
No.  2 	 3/4 	 0.004 

'  PRODUCT 	
WT 	 ANALYSIS % - 	 DISTRIBUTION % 

% 	Cu 	Pb 	Zn 	Fe 	Ag 	e/FeS 	 Cu 	Pb 	Zn 	Ag  

Copper conc 	 3.51 	27.41 1.18 	3.22 	29.4 	23.02 	4.9 	 72.4 	6.6 	1.3 	22.9 
Lead conc 	 0.60 	0.26.7.72 	5.26 	12.1 	154.60 	11.3 	 0.1 	45.3 	0.4 	26.3 
Lead cl tail No.2 	 0.17 	12.7 20.60 	5.16 	22.6 	114.90 	10.8 	 1.6 	5.5 	0.1 	5.5 

" 	" 	" 	No.1 	 0.56 	20.3 	8.76 	4.32 	27.2 	73.42 	8.8 	 8.6 	7.8 	0.3 	11.7 
Copper-gead cl tail'No.3 	0.76 	7.8 	4.60 	8.40 	31.6 	21.40 	23.7 	 4.5 	5.5 	0.7 	4.6 

" 	" 	r 	No. 	2 	0.89 	5.6 	3.54 	8.04 	33.1 	15.82 	27.2 	 3.8 	5.0 	0.8 	4.0 
"t " 	" 	No. 	1 	2.78 	1.97 1.27 	8.42 	33.2 	5.74 	30.5 	 4.1 	5.6 	2.7 	4.5 

CoPper-lead ro tail 	90.73 	0.07  0.13 	8.96 	 0.79 	 4.9 	18.7 	93.7 	20.5  
Feed (calcd) 	 100.00 	1.33 0.63 	8.68 	 3.52 	100.0 100.-0 	100.0 	100.0 

' 

REMARKS:* pH 11.7 before addition of Soda ash 

• 

__, 
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TEST NO. 	35 	1SAMPLE: Mattagami-Sturgeon Lake F-2 	 DATE: November 5, 1970 

OBjECT OF TEST: 	 CHARGE: 

• TESTED BY: 	 •  

	

Time 	% 	 Unit 	 Reagents, lb per ton 
OPERATION 	 PH 

• min 	Solids 	 used 

. 	• 

• • 

. 	 • 

	

. 	 . 
•  

VVT 	 ANALYSIS % 	 DISTRIBUTION % 	 • 
PRODUCT 	

% 	Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS  	Cu 	Pb-  	Zn 	Ag 	Fe/FeS  

Metallurgical Balance 	. 1  
for Copper-Lead Separatioill 	 • _ 
Copper conc 	 72.42 	27.41 	1.18 	3.22 	29.4 	23.02 	4.9 	.87.4 	. 10,0 	63.5 	34.4 	55.8 
Lead conc 	 12.38 	0.26 47.72 	5.26 	12.1 	154.60 	11.3 	 0.1 	'69.- 3 	17.7 	39.5 	22.0 
Lead cleaner tail No. 2 	.3.60 	12.78 20.60 	5.16 	22.6 	114.90 	10.8 	. 	2.0 	80 	5.1 	8.5 	6.1 

u 	u 	" 	No. 	1 	11.60 	20.33 	8.76 	4.32 	27.2 	73.42 	8.8 	 10.5. 	12.0 	13.7 	17.6 	16.1  

Feed (calcd) 	 100.00 	22,70 	8.52 	3.67 	26.8 	48.46 	6.4 	 100.0 	100.0 	100.0 100.0 100.0 
Calculated Assays  
1st Stage Lead cl conc 	15.98 	3.08 41.61 	5.24 	14.5 	145.66 	11.2 	 2.1 	78.0 	22.8 	48.0 	28.1 

Lead rougher conc 	27.58 	10.34-27.79 	4.85 	19.8 	115.27 	10.1 	 12.6 	900 	36.5 	65.6 	44.2 

	- 	
REMARKS: 	 . 

1 



, •  I • 
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TEST NO. 	36 	I SAMPLE: 	Mattagami-Sturgeon Lake F-2+F-7 Composite (1:1) 	 DATE: December 2 	1970 
. OBJECT OF TEST: 	 CHARGE- 	 ,2 le 2000-  Repeat of Test 35 on F-2 + F-7 composite 

TESTED BY: 	A.S.  

Time 	% 	 Unit 	• 	 Reagents, lb per ton 
OPERATION 	 PH 

min 	Solids 	used 

Grinding 	 )as  
Conditioning 	)in  
Copper-lead  rougher)Test 21  

Copper-lead cleaners 	
. 

No. 	1 	 14 	 500-g rell  
No. 	2 	• 	 14 	 It 	tl 

No 	3 	 11/4 	 250-g cell  
No. 	4 	 14 	 tr 	TT 

WT 	 ANALYSIS  % 	 DISTRIBUTION % 
PRODUCT 

% 
Cu 	Ph 	7n 	Fe 	AR 	_Fe/PeS 	 Cil 	Ph 	7n 	Ag  

Copper conc 	 2.79 	21.70 	2.11 	5.24 	30:4 	27.02 	10.8 	63.5 	4.0 	1.7 	24.7 	• 
Lead conc 	 - 1.52 	0.86 55.50 	5.32 	10.6 	. 49.62 	9.2 	 1.4 	58.0 	0.9 	24.7 
Lead cleaner tail No. 3 	0.34 	6.35 24.24 	7.60 	22.6 	50.10 	16.1 	 2.3 	5.7 	0.3 	5.6 

It 	 IT 	 " 	No. 	2 	0.40 	14.05 18.57 	5.66 	24.0 	44.71 	11.0 	 5.9 	5.1 	0.3 	5.8 
TT 	 TT 	 " 	No. 	1 	0.62 	19.82 10.37 	4.84 	26.6 	35.57 	8.6 	12.9 	4.4 	0.3 	7.2 
Coppe-r-lead cl tail No. 	4 	0.78 	1.36 	3.34 	8.80 	34.7 	6.69 	32.5 	 1.1 	1.8 	0.8 	1.7 

TT 	
" 	 " 	 " 	No. 	3 	1,06 	2.43 	4.35 	8.12 	32.8 	8.71 	29.9 	 2.7 	3.2 	1.0 	3.0 

I! 	
" 	 " 	 " 	No. 	2 	1.-, 9 	1.63 	3.48 	9.12 	31.8 	7.04 	28.3 	 3.4 	4.8 	2.1 	4.6 

TI 	
" 	 " 	 " 	No. 	1 	2.60 	0.83 	1.90 	10.78 	27.9 	4.75 	25.9 	 2.3 	3.4 	3.2 	4.0 

Copper-lead ro tail 	87.90 	0.05 	'0.16 	8.84 	 0.65 	 4.5 	9.6 	89.4 	18.7  
Feed (calcd) 	 100.00 	0.95 	1.46 	8.69 	3.06 	 100.0 100.0 	100.0 	100.0  

FZEMARKS: 
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TEST . NO . 36 	'SAMPLE: Mattagami-Sturgeon Lake F-2 + F-7 	Composite (1:1) 	 DATEDecember 2, 1970 

OBJECT OF TEST: 	 CHARGE: 

'TESTED BY:  

T 	
pH 

;me 	% 	 Unit 	 Reagents., lb per ton 
OPERATION 

min SoHds 	used 	DF250 ZnCN 	Na2C0:AF242 NaCN 

Copper-lead Separàtion  
'Desorption(as in Test 	) 	

• 

• Conditioning 	 5 	11.3 	250-g cell 	 0.88 	2.0 

Lead rougher 	 TT 	 TT 	
. 

' 

	

Stage 	l. 	 3- 
2 

" 	2 	 -1/2 	. 	 u.u05. 

TT 	3 	 3/4 	 0.005  

Lead cleaners 
No. 	1 	1 
No. 2 	 1 	

250-g cell 	0.0021  
" ' 	

0.2 
" 	 0.002 	 0.2 

•

. 

TT 	 It 

	

No. 3 	 1 	 0.0021 	 0.1  

PRODUCT 	
WT 	 ANALYSES  % 	 DISTRIBUTION % 

	

% 	Cu 	Pb 	Zn 	Fe 	Ag 	Fe/FeS 	 Cu 	Pb. 	Zn 	Ag - Fe/FeS 

Metallurgical Balance 	 . 
for Copper-Lead Separaticl 	 • 

'Copper conc 	 49.25 	21.7 	2.11 	5.24 	30.4 	27.02 	10.8 	 74.0 	5.2 	47. 	36.3 	50.9 

Lead conc 	 26.85 	0.8 55.50 	5.32 	10.6'- 	49.62 	9.2 . 	1.6 	75 ..2' 	• 	26. 	36.3 	23.6 

Lead cleaner tail No. 	3 	5.95 	6.3 24.24 	7.60 	22.6 	50.10 	. 16.1 	 2.6 	-7.3 	8. 	8.1 	9.2 	' 
,I It 	 " 	No. 	2 	7.0E 	14.0 18.57 	5.66 	24.0 	44.71 	11.0 	 . 6.9 	6.6 	7. 	8.6 	7.4 

11 	 TI 	 " 	No. 	1 	10.92 	19.82J 	 10.37 	4.84 	26.6 	35.57 	8.6 	14.9 	5.7 	9. 	10.7 	8.9  

Feed (calcd)* 	 100.0C 	14.4 	19.81 	5.39 	23.8 	36.64 	10.5 	100.0 100.0 	100. 	100.0 100.0 • 

Calculated Assays 	 JT 
2nd .  Stage Lead cl  • -:onc 	32.78 	1.8€ 	49.83 	5.73 	12.8 	49.71 	10.5 	 4.2 	82.5 	34. 	44.4 	32.8 

ist 	II 	!? 	It 	T! 	 39.83 	4.01 44.29 	5.72 	14.8. 	48.82 	10.5 	2 	11.1 	89.1 	42. 	53.0 	40.2 

Lead rougher conc 	50.71 	7.4À-36.99 	5.53 	17.3 	45.97 	10.1 	- 	26.0 	94.8 	52. 	63.7 	49.1 

REMARKS: * Copper-lead cle.aner conc 	 • •

.• , 

a 



a 
! 
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TEST NO. 37 	'SAMPLE: Mattagami-Sturgeon Lake F-7 	 DATE:December 3, 	• • 

OBJECT  OF  TEST:Copper-lead Selective Flotation as in Test 33 but decreased skimming 	CHARGE: 2000-g 
time for copper rougher and increased  skimming time for lead rougher 	 TESTED E3Y: 	A.S.  

Time 	% 	 Unit 	. 	 Reagents, lb per ton 
OPERATION 	 PH 

min 	Solids 	used 	-200 	SOIF  250.Lime 1NaCN e242 

ifrinding 	 45 	65 	7 x 14  RN 	0.01 
Conditioninz 	 20 	 5.5 	Aerator 	0.01 	.0 
Copper rougher 	 1000-g cel 	 'I  

!Conditioning 	5 	 9.5 	 3.0 	0.1 
II 	 I/ 	 5 	 0.0 

Lead rougher 	 1000-g cell 
1 

	

Stage 1 	, 
2 

" 	2 	1- 	 0.0 2 

II 	3 	 1 	 0.0 
IT 	4 	 1 	 0.0 

PRODUCT 	
VVT 	 ANALYSIS % 	 DISTRIBUTION % 

oz.. 

	

Cu 	. 	Pb 	Zn 	Fe 	Aa 	e/FeS 	 Cu 	Pb 	Zn 	Ag - 
Copper conc 	 1.44 	25.04 	4.33 	2.16 	31.0 	40.88 	8.5 	 60.8 	2.7 	0.4 	20.5 

Combined copper cl tail 	0.72 	6.08 	8.02 	7.14 	34.0 	21.73 	27.9 	 7.4 	2.5 	0.6 	5.4 

Lead conc 	 3.15 	0.09 50.17 	5.84 	13.6 	21.68 	12.8 	 0.5 	68.0 	2.1 	23.7 
Lead cleaner tail No. 	2 	0.30 	0.75 19.08 10.94 	23.2 	15.32 	21.2 	 0.4 	2.5 	- 0.4 	1.6 
- li 	lt 	" 	No. 	1 	1.47 	1.09 	15.82 	11.10 	20.8 	22.05 	18.5 	 2.7 	10.0 	1.9 	11.3 
Lead rougher tail 	 92.92 	0.18 	0.36 	8.78 	 1.16 	 28.2 	14.3 	94.6 	37.5  
Feed  (calcd) 	 1 00.00 	0.59 	2.32 	8.62 	 2.88 	100.0 100.0 	100.0 	100.0 
Calculated Assays 
Copper rougher conc 	2.16 	18.72 	5.56 	3.82 	32.0 	34.50 	15.2 	 68.2 	5.2 	1.0 	25.9 
Lead rougher-conc 	 4.92 	0.43 38.01: 7.72 	16.3 	21.40 	15.0 	 3.6 	80.5 	4.4 	36.6 

- 

REIVIARKS: 



250-g cell 
T1 

0.5 
0.25 

0.004 
0.004 
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DATE:December 3, 1970 
CHARGE: 

TEST NO. 37 	I  SAMPLE:Nattagami-Sturgeon Lake F-7 

OBJECT OF TEST: 
TESTED BY:. 

Time 
Min Solids 

pH  
Unit 
used 	 SO2 pF250 

-- Reagents, lb per ton 

riciF 242 OPERATION NaCN 

è,n9per rlear.e> -  

No. 1  
No. 2 	 3/4 	3.6 

3.3 

Lead cleaners 
No. 1 500-g cell 0.1 001 

No. 2 1 250-g cell 0.005 

DISTRIBUTION % ANALYSIS % WT 
PRODUCT 

REMARKS: 



PP  
1, 	 it 

I I 
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TEST NO.38 	ISAMPLE:Nattgami-Sturgeon Lake F-2  + F-7 Composite (1:1) 	DATE: December 15, 197C 
OBJECT OF TEST:Selective copper-lead flotation with Na2S03  added to the grind  and 	,CHARGE: 2 x 2000 g 
Z-200 as copper promoter followed by copper-lead separation  of  the copper conc 	 TESTED BY: 

1 Time 	% 	 Unit 	 , 	 Reagents, lb per ton 
OPERATION 

i 	min 	'olids 	PH 	used 	Na SO,Z-200 DF250 a2003 NaCN 	AF242 AF208  

Grinding 	 45 	65 	7 x 14  RN 	1.0 0.01 

Conditionina 	 5 	7.6 1000-: cell 	0.02 	0.02 	 • 
II  no.ser rou_her 	 u 

 

Conditionin: 	 5 	9.4 	 3.0 	0.1 
Lead rouzher A 

	

Stage 1 	li 	 0.01 0.01 
" 	2 	 1 	 0.02 
II 	3 	 ½ 	 0.01 

Cooper cleaners 
No. 	1 	11/2 	 500-g cell 
	No.  2 	 1 	 250-g cell 

•  

VVT 	 ANALYSIS % 	 DISTRIBUTION % PRODUCT 
°A, 	Cu 	Pb 	Zn 	Fe 	A: 	Fe/FeS 	Cu 	Pb 	Zn 	Ag 

Final copper conc* 	2.99 	23.15 	1.14 	2.00 	31.8 	20.84 11.3 	 69.3 	2.2 	0.7 	: 
Copper cleaner tail No.2 	0.97 	6.41 	8.06 	4.76 	33.0 	19.68 26.8 	 6.2 	5.1 	0.5 	5.6 

It 	 II 	 " 	No.l. 	2.26 	2.05 	9.95 	6.96 	30.2 	12.49 	27.6 	 4.6 	14.7 	1.8 	8.3 
Lead conc B** 	 0.19 	7.22 16.35 	3.64 	22.4 	211.30 15.7 	 1.4 	2.0 	0.1 	11.8 
Lead cleaner tail E. 	0.19 	19.32 	4.21 	2.46 	30.0 	56.90 12.7 	 3.7 	0.5 	0.1 	3.2 
Lead conc A*** 	 2.34 	0.12 33.63 	6.46 	21.8 	18.11 20.9 	 0.3 	51.4 	1.7 	12.4 
Lead cleaner tail No.2-A 	0.54 	0.49 	8.33 	9.32 	31.6 	11.54 30.1 	 1.0 	6.1 	2.1 	8.9 . - it . . 	 IT 	 " 	No.1-A 	1.01 	0.88 	6.88 	10.20 	27.0 	13.56 	25.0 	 0.9 	4.5 	1.2 	4.0 
Lead rougher tail 	 89.51 	0.14 	0.23 	8.92 	1.05 	 12.6 	13.5 	91.8 	27.5 
Feed (calcd) 	100.00 ' 	1.00 	1.53 	8.70 	3.41 	 100.0 	100.0 	100.0 	100.0 

' 

REMARKS:Two 2000-g batches ground and floated separately - rougher concentrates combined for cleaning and 
copper-lead separation. 
* Tailing from coppeL7LLead_separationof copper concentrate. _ 	_ ueau conc trom copper-teao separation ot copper concentrate 
*'*Lead conc floated directly from tne, ore. 
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TEST NO. 38 	SAMPLE:Mattagami-Sturgeon Lake F-2 + F-7 Conposite (1:1) 	 DATE: December 15,1970 
OBJECT OF TEST . 	 CHARGE: 

. 	 • 	TESTED BY: 

OPERATION 	Time 	% 	 Unit 	 Reagents, lb per ton 
PH 

min SoHds 	 used 	 MIMI 	Zn804 

Lead cleaners A 	 • 
No. 	1 	I 	 500- 	cell 	 . 	0.1 

	

No. 2 	 1 	 250-g cell 	 0.0 
seer-lead separation 	 . 

of co 	er conc 
Conditioning 	 5 	 9.5 	250-g cell 	 O.& 	 . 	0.65 	. 
Lead rouzher B 	 TT 	 ?I 

" 	cleaner 13 	 1 	 ti 	It 	. 	 ' 	 0.005 

PRODUCT 	
WT 	 ANALYSIS % 	 DISTRIBUTION % 

_ '• 	 % 	 IMIIIMMIMMIN711 	Pb . 	Zn Ilinignal 
Calculated Assays  
Copper rougher conc 	6.60 	12.90 5.70 	4.68 	31.1 	24.33 	19.3 	 85.2 . 	24.5. 	3.2 	47.2 
Lead rougher conc A 	3.89 	0.57 9.71 	11.34 	24.5 	46.35 	22.7 	 .2.2 	62.0 	5.0 	25.3 
Combined lead conc A-FB 	2.53 	0.65 2.33 	6.25 	21.8' . - 	32.62 	20.5 • 	 1.7 '53;4- 	1.8 	24.2 

Metallurgical Balance 
for Co..er-Lead Se arati. 
Final copper conc 	88.82 	23:1 	1.14 	2.00 	31.8 	20.84 	11.3 	 93.3 	46.7 	83.9 	. 55.1. 	86:3 
Lead conc B 	 5.63 	7.2216.35 	3.64 - 	22.4 	11.30 	15.7 	 . 	1.8 	42.5 	9.7 	35.4 	7.6 
Lead cleaner - tail B 	5.55 	19.32 4.21 	2.46 	300 	56.90 	12.7 	 4.9 	10,8 	6.4 	9.5 	6.1 
Feed 	calcd 	 Jt00.0, 	22.04 2.17 	2.12 	31.2 	33.56 	11.6 	I 	100.0 100..0 	1 00.0 	100.0 • 100.0 

-- 	 - 

RE.IviARKS: 	* 	Cnnr, as •■•• 	e 0,1-1,,D ,,1-,- * 1- . 	 • 

Ale 
ç 	e e..Ça 
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TEST NO. 	39 	I SAIVIF'LE; 	Mattagami-Sturgeon Lake F-7 	• 	 DATE: February 23/71 

OBJECT OF TEST: Copper-lead separation using the dichromate method in conjunction 	CHAKSE: 2 x 2000 g  
with  a hot pulp 	 __J TESTED  

I Tirne i 	% 	 Unit 	 Reagents, lb per ton 
OPERATION 	 ; 	pH 

rnIn iSolids 	 used 	Na2CO31Na 2S03 NaCNIAF2.08e.F242 1:F250 puSO4 _,ime Z-2001.-NiaA-  F 
- 

Grin_ging  	45 	I 	65 	1 	7 x 14 RM 	4.0 	1.0 	0.1 	1--  I 	 -1 
Conditioning 	 10 	9:8 	l000- 	cell 	 0_ 01  
Copper-lead rougher 	I .  

	

Stage  1 	 1    - 	 
" 	2 	• 	, 	1 	 0.01 	O. 01 	O. 0 
II 	3 	 ' 	2  	Q, 02 	 .  

Conditioning 	 < 	10 	10. 9 	 _.1 _.__O 	.6. 0 
Zinc rougher 	 r 	 , 

Stage 	1 	 11 /2 	 i 	1 	0.  oi 	 

	

2 	 1  	 0.  02  

. 1! 	3 	 2 	 Q02  
Tr 	A, 	 0.05  

WT 	 ANALYSIS % 	 DISTRIBUTION % 
PRODUCT % 	 Fe/Fe 	Cu 	Pb 	Zn 	I  Ag 	  	Cu 	Ph 	7ri 	_______A.g.  	_  

Copper conc 	 0.8 	29.06 	2.44 	5.04 	26. 9  , 83.19 	0.8 	 42.8 	0. 9 	0.5 	25.2  

Copper cleaner tail No2 	O. 1 
if 	Ti 	" 	" 	1 	0.2 	1 	8.2 	36.01 	9.60 	1.40 55.79 	5.6 	 5.7 	6.0 	0.4 	7. 9  

Lead con c 	 4.3 . 	0.35 36.83 	3.24 	19.9 	14.80 	19.2 	 2.7 	70.5 	1.6 	24.1 

COpper-lead cl tail No.3 	0.68 	8.27 	8.08 	8.72 	29.7 	14.70 	21.4  , 	10.2 	2.4 	0.7 	3.7 
Tr 	" 	" 	" 	No.2 	1 	80 	5.79 	7.47 	9.98 	29.1 	12.89 	22.8 	 18. 9 	5. 9 	2.1 	8.7  
ii 	" 	" 	" 	No.1 	2.57 	1.91 	3.71 	9.48 	31.5 	8.20 	28.7 	 8. 9 	4.2 	2.8 	7. 9  

Zinc conc 	 11.29 	0.12 	0.19 58.77 	7.3 	0.93 	0.3 	 2.5 	0. 9 	77.5 	3. 9  
Zinc cleaner tail 	 2.19 	0.35 	1.5029.70 	17.0 	2.43 	13.2 	 1.4 	1. 4 	7.6 	2.0  

Zinc rougher ta.il 	75.94 	0.05 	0.23 	0.76 	 0.58 	, 	 6.9 	7. 8 	6.8 	16.6  

Feed (calcd) 	 100. oq 	0.55 	2.27 	8.56 	2.67 	 100.0 	100.0 	100.0 	100.0 

REMARKS: 
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lr"-EST NO. 	(:) 	1 SAIV:PLE: 	Matta an i_..g_.2_r ce.a/_,ILa.ke F-7 	DATE:  Feb. 23, 1971 	I 
OBJECT OF TEST: 	 CHARGE: 

... - 	. 	TESTED BY:  

T, 	. 	irne 	% 	 Unit 	 Reagents, lb per ton 
OPERATION 	 PH 

. 	min Solids 	 used 	Dinh 	I\TaCN 	irF250 	!Lime Z-200 

Copper-lead  cleaners L____ 
No. 	1 	1 1/2 	 - 	500-g cell 	 0.05  
No. 	2 	 1 	1/2 	tt 	tt 	 - 	0.005  
No. 3 ' 	1 1/2 	 250-g cell 	0.001  

Zinc clean.er 	 ! 	2 	11.1 	1000-g cell 	 0.02 	1.0  
Copper-lead separaiiori 	  

Conditioriing  	5 	 250-,., cell 	0.3  

Copper rougher  
Se.,1 g A I 	 0.002   	

. 
'  

Stage 2 	 0.01 

Clean.er No. 1** 	0.002 

" 	No. 	2 	. 	0,002 ' 	. 

PRODUCT 	
WT 	 ANALYSIS % 	DISTRIBUTION %. 

% 	
Cu 	Pb 	Zn 	Fe 	Ag 	Fe/Fes 	 Pb 	Zn 	Ag 	Fe/ es  

Metallurgical Balance 	 - 	 .. 

for Copper-Lead 

Separation   
Copper conc 	 14.68s 	29.0 	2.44 	5.04 	26.9 	83.19 	0.8 	 83.6 	1.1 	18.8 	44.2 	0.  ,8 

Copper cleaner tailNo.2 	l.7 6j 	; 
t! 	" 	" 	No.1 	5.0' I 	8.2, 36.01 	9.60 	14.0 	55.79 	5.6 	 11.0 	7.7 	16.6 	13.7 	2,4 

Lead conc 	 78.52 	0.35 36.83 	3.24 	19.9 	14.80 	19.2 	 5.4 	91.2 	64.6 	42.1 	96.8 

Feed (calcd) 	 100.00 	5.10 31,73 	3.94 	20.5 	27.63 	15.6 	100.0 	100.0 	100.0 100. 0 	100.0 

Copper ro co-nc 	calcd 	21.481 	22.4 	13.06 	6.48 	22.8 	74.51 	2.3  I 	 94.6 	8.8 	35.4 	3 . 02 	57. 9  

- 	 . 	 . 

Re: MARK. 

*temp 	 ernp .5o e-C.;inboth cteane-fg 
1  
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DATE:Feb. 24,1971 

CHAReE 2x  2000 g. 
TESTED  BY:  AS  _ 

j Time % 
OPE ATIO'N UV= IA I 1UN 	 PH 

min Solids 	 used 	Na2CO3Na2S03 1\ia.CN.JW 208 IAF24011F250  
Unit Reagents. lb  per ion 

Z-2001 

i l  
111/2  
1 	2 

1/2 

7 x 14  RIVI 	3.01 1.0 10.15  
9;6 1000-g cell 0.01  0.Q1 

0.004 

500-g cell 
tt 

250-g cell 

0.025 I 
J O, 002 0, 063 

Fe/Fes 
DISTRIBUTION % 

Cu P 	Zn Ag 
ANALYSIS % 
Zn Fe Ag Pb 

0.01 0.01 
0.01 
0.01 1 

0.004 

IL-11 

4.56 
8.05 
6.32 
8.32 
8.54 
9.44 
8.89 

8.77 

27.7 
15. 2 
18.1 
29.7 
30.3 
30.1 

95.61 
76.15 
16.39 
14.24 
12,25 
10.54 
0.69 

2.64 

3.7 
7.6 

17.0 
22.5 
22.6 
25.4 

100.0 100.0 100.0 100.04_ 

e 

IV .INES BRANCH FLOTATiON TEST REPORT 

TEST NO. 40 	1 SAMPLE: Ma.ttagami-Sturgeon Lake F-7 

OBJE.C.-.7 OF TEST: Copper-lead separation using the SO 2 - Starch method 

.Grindircr 	 45 1 65 »t) 	 
Conditioning 	 1 10 

Copper-lead rouglicr_s  
	 Stage 1 	;11_2 • 

	

2 	 I 

3 1 
4 

Cooper-lead cleaners 
No. 1  
No. 2  
No. 3 

WT 
PF--;ODLiCT 

11 

11 

11 

Copper con.c 
Copper cleaner tail 
Lead conc 
Copper-lead cl tail No. 

It 	I: 	N 0. 21 

" 	" "  No.? 1  
Copper-lead ro -  _;her 

tail  
Feed (calcd) 

0.61 26.75 
025 7.61 
3.9; 0.49 
0.71 7.02 
1.6e 7.65 
2.7/ 4.10 

90.07 0.06 

100.00 

4.47 
37.15 
42.16 

8.79 
6.36 
5.83 
0.26 

2.34 

	

29.9 	1.2 	0,3 	22.1 

	

3.5 	4.0 	0.2 	7.2 

	

3.5 70.8 	2.8 	24.4 

	

9.1 	2,7 	0.7 	3.8 

	

23.3 	4.5 	1.6 	7,7 

	

20.8 	6.9 	3.0 	11.1 

	

9.9 	9.91 91.4 	23.7 

0. 55 

REMARKS. 
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NO. 4-0 	!. E AMPLE: 	1\.lattagami -Sturgeon Lake F-7 	 DATE: Feb. 24, 1971. 

CE.E(.. --; CF - EST: 	 CHARGE: 

TESTED BY: . 

Tune 	% 	 Unit 	 Reagents, lb per ton 
OPERATION 	 pH 

min 	Solids 	used 	 .UL50 Z-200  CS 	ISC) 	I 	. 

Copper -lead separatiorl 	[ 	  

	

. 	 • C.P.n.ditioning_ « 1■10, 	1 	5 	t I  250-g cell 	 0.02  
" 	" 	No. 2 	5 	 3. 8 	 0.05  

Coo» er rou:her   2 	 O. 01  
Copper cleaner 	1 1/2 	3.3 	150-g cell 	

: 	 0.002 	 0.035 	. 

• 

• 

WT 	 ANALYSIS  % 	 DISTRIBUTION % 
PRODUCT 	

% 	Cu 	P b.  	Zn 	Fe 	Ag 	Fe/Fes 	Cu 	Pb 	Zn 	Ag 	Feie s  
Metallurgical Balance 
for Copper -Lea.d 
Separation 
Copper con.c 	 12.77 	26.75 	4.47 	4. 56 	27.T 95.61 	• 3.7 	 81.0 	1. 5.- 	. 	9. 4 	41.2 	3. 2. 

Copper cleaner tail 	5.26 	7.61 37.15 	8.05 	15.2. 	76.15 	7.6 " 	 9.5 	5.3 	6.8 	13. 5, 	2.7  

Lead con c  	81.97 	O. 4 	42.16 	- 6.32 	18.1 	16.39 	17.0 	 9. 5 	93.2 	83.8 	45,3 	94.1 

Feed (calcd) 	 100.00 	4.2 	37.08 	6.19 	19.2 	29.65 	14.8 	 100.0 	100.0 	100.0 	100.0 100.o 

Ct)pper ro conc (ca., 1cd) 	.4 	18.03 	21.1714. 00 	5.58 	24.1 	89. 93 	4.8 	90.5 	6. 8 	16.2 	54. 7 	5. 9 

7 	R K  S. 

t 
1 :eh 


