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Shipment: 

A 100-pound sample was received on September 

17th, 1940, from the Granby Consolidated Mining, Smelting 

and Power Company, Limited, Allenby, British Columbia. 

This sample was an average of the mill heads 

being treated in the mill during the last four days in 

August, 1940. 
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Purpose of the Experimental Tamts. 

The company is desirous of improving their 

pro sent plant extraction by standard flotation methods. 

Characterlstics_of . the_pro 

Six polished sections of ore, similar to the 

sample that had been submitted by the company for further 

testing e  were prepared and examined microscopically. 

The gangue material consists essentially of hard e  

light to dark e  greenish-groy e  mottled  rock  e  with patches 

of light pink feldspar and white carbonate. 

The metallic minerals present  are s  in their 

order of abundance e  chalcopyrite and bornite, with mlnor 

quantities of magnetite and pyrite unevenly distributed 

through the gangue as medium to fine irregular grains. 

Metallic minerals are sparse  and e  on the whole »  

are rather finely divided. Chalcopyrite and bornite form 

the bulk of the metallics. Those two mlnerals are present 

in intimate association, largely as mall masses anà 

irregular grains disseminated in the gangue. Narrow 

stringers of bornite transecting the gangue are also 

visible in one  or two sections. A considerable percentage 

of the grains occur in very fine sizes e  down to the limits 

of the microscope (about one micron). Both  rainerais 

 enclose occasional  s ali  inclusions of gangue. 

When  finely i„round e  the  ore  shows  some  parti 

oies  of biotite mica. 
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pelpliae_and Analysîqg 

The sample WUB crushed and sampled by 

standard methods and assayed. The analysis was as fol-

lowsg 

Gold 
Silver 
Insoluble 
Iron 
Copper 
Zinc 
Arsenic 
Antimony 
0u0 
Sulphur 

0.015 oz./ton 
0.205 

74.98 per cent;  
3.88 	" 
1.487° n  
Nil 
Nil 
Nil 
Nil 
0.93 per cont. 

,r41 
.1z, 

C Average calculated head aesay e  10 samples) 

nenimentel Tests- 

The tests on the ore were all by flotation. 

Various rear,ent combinations were tried and also tests 

in which stage grinding and flotation was used. 

Test  No  1. 

In this test  l000 grame of ore were ground in 

a jar mill,using steel balli“or 20 minutesat 70 per 

cent solids. 1.20 pounds of limo par ton was added to 

the charge. Reagents to the first stage of flotation 

wereg 0.04 pound per ton z-e amyl xanthate o  0.02 pound 

per ton Reagent 301 9  and 0.05 pound per ton of pine oil. 

Reagents to the second stage  were 2.0 pounds Naep 

0 0 10 pound Z-4 amyl xanthate 9  and 0.05 pound pine oil per 

ton. The grind. was 62.6 per cent minus 200 mesh. 

(Continued on next page) 
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(Test No. 1 e  contîd) - 

Rosultsg _ _ ( _ 
g 	& r 	 ri Distribution, 

Product 	sUramsg -5.%r g Cu. g 	 Ou e  
g corn, g p.c. g 011 	per con4.„ 

COncentrate  No  1 g 28.1 	2.51 36.52 102.62 	7204 
Middling No. 1 	g 81.5 5.15 2.70 22.00 	15.5 
Concentrate  No  2 g 4.0 0.40 5.52 	1.41 	1.0 
Middling No. 2 	g eo.4 4.04 0 0 55 	1.41 	1.0 
Tailing 	 :846.0 84.60 0.17 14.38 	10.1 
-iffi3U17S--------------71MUI-IMD55-7C4W-filner---10575 

•-•■•==rzteemar3-2.=.--,:e4e.------cermrue.=zezeezeerev,^Jrnrm..reeme.r.e.e, ,,earze..eze=m-etee..«=,;,==.7.rxr2rMatre.:riagreezurrerezenret=receee:zete" .nrrell=rer-ten-..e.te:e 

e Calculated. 

It Is indicated by this test that  usina  xanthates 

In  place of aerofloats it is possible to reduce the tailings 

on this ore somewhat below those Obtained ln the plant at 

the present  time  A contributing factor to this showing e  

was a somewhat longer flotation time than is possible in 

the plant. The flotation periods were 8 minutes for the 

first and 6 minutes for the second stage. 

- 

Tests Xon. 2 and S. 

In these tests stage grinding to a fine mash 

 was used  each grindingstage being followed by flotation. 

In Test  No  2p the Initial grinding period on 2,000 grams 

of ore was 12 minutes at 70 per cent solids. The second 

and third stages were 8 minutes each. Before each regrind 

the flotation tailings were allowed to stand for a Short 

time and the excess liquid and slimes were siphoned off. 

This solution was used in the succeeding flotation stage to 

bring the pulp density to 20 per cent solids. 

In Test No.  5 the initial grinding period was 



Reagent  No  301 
Pine oil 

t=:■ 

0.05 
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(Tests Nos. 2 and 3, contvd) 

14 minutes on 2,000 grams of ore at 70  per cent solids. 

The second stage was also 14 minutes. 711 both. Tests No  

2 and 3 the reagents added to the Initial grind were, 

1.0 pound per  on of soda ash9  0.07 pound per ton of 

herofloat No.  $1 and 0.09 pound per ton of Barrett  No  4 oil. 

In Test  No  2 9  0.07 pound per ton of Aerofloat 

No  51 and 0.09 pound per ton of Barrett No  4 were added 

to the first regrind and 0.07 pound per ton of Aerofloat 

No. 31 9  0.09 pound per ton of Barrett  No  4 and 0.1 pound 

per ton of sodium sulphide  were  added to the second regrind. 

In Test No. 3 e  0.07 pound per ton of Aerofloat 

No. 31 •  0.09 pound per ton of Barrett  No  4 and 0.1 pound 

Der ton of sodium sulphide were added to the regrind. 

In both test  No .2 and No. 3 9  the second 

concentrates and the cleaner middlings from the rougher 

concentrates were reground for 8 minutes, then were 

floated to give the retreatment concentrates. 

Reagents added to the flotation cell in Test 

No. 2 wore: 
Lb /ton 

Rougher Stageg 

Reagent No. 301 	- 	0.06 
Pine oil 	 0.075 
Aerofloat  No  31 - 	0.07 

Second Stage:; 

Third Staue: 
Reagent  No  301 - 	0.04 
Pine  Ci]. 	 - 	0.05 
Aerofloat No. 31 - 	0.07 



0.06 
0.075 
0.07 

Reagent No. 301 
Pine oil 
Aerofloat  No  31 

e 

Reagent  No  301. 
Pine oil 
Aerofloat  NO  31 

0.06 
0.075 
0.07 

75.41 
6.10 

c; 

	

g 218.5 10.88 	1.1$ 	12,28 	6.80 
:132 0 5 	6 0 59 	0.71 	3.39 	3.39 

.» -0 	 .e 138,17 	100.00 

	

2 00q 0 100.00 	13  

16.8 	0.82 10.46 8.47 	6.13 
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(Tests Nos. 2 and 3, gontvd) - 

Reagents added to the flotation cell In Test 

No. 3 wereg 

Lb 0/ton 

Second •Stage 

For Test No. 2 tho final tailings were 65.6 

cent minus 200 mesh and in Test No 0  3 the final tallIngo 

were 83.6 per cent minus 200 mesh. 

Results, Tests Nos. 2 and 3. 
° Welph 	. Wesay -bats irinUebütion 

Product 	geams siD'oi- 	s 0u 	g of copper, 
* 	ggent gpor cent: Cu 	. per con 

Tes; No. 2 	. 

Concéntratos 	. . 	66.6 	4.39 	21060 	95.70 	69.07 
Final tailings 	:1,285.0 65.16 	0.09 	5.66 	4.23 
Retreatment 	. 

concentrates 	g 	36.6 	1096 	9.68 16,97 	13.69 

g 290 00 14 071 	0.71 10 44 	7.54 
Slimes 	 g 27107 13.78 	0.55 	7.56 	5.47 
Totals 	 ;1„971 0 9 100000 	1.38  13 .05 	_ . 

e7========rrzelrer,I=emll:e.-5u=A===n=t=u1==Jefze=m=r=JJ.Iraqe=====M 

o  

pOr 

Retroatment 
middlings 

TeSt WO 

4008 25.54 104.20 
77.63 	0.11 	8.58 

Concentrates 82.0 
Final tailings 	e1,56000 
Retroatment 	g 

concentrates 
Retreatment 
middlings 

Tot al s 
'..".1:=1:1=fel====i7JeW17.UM 

Calculated. 

(Continued on next page) 
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(Tests  No 	2 and 3 e  cond) - 

Fine grinding lf it wore possible would show 

an appreciable lowering of the final tailings with a 

corresponding increase in the final mill recovery. In 

mill practice using standard thickeners It would not be 

necessary to discard as lsrge amounts of slimes as were 

rejected in these tests. Several stages of grinding 

give low tailing values. In these tests as well as in 

Test No 0  l e  longer flotation times than that used In the 

plant were used. Test Wo. 2 was floated for 16 minutes 

and Test No. 3 was floated for 14 minutes. 

C.13 

Tests noo. e 5 End 6 

These tests were run to determine the recoveries 

that were possible at coarser grinds. From Test No. 4 it is 

shown that 15 minutes 7  grinding would reduce the 2,000- 

gram ore charge from 14 mesh to 56.6 per cent minus 200 mesh. 

In Tests Nos. 5 and 6 0  grinding times of 6 minutes and 

10 minutes were used. 

Reagents to the mill were the same In all three 

tests, being„ 1 0 0 pound per ton of soda amh e  0.70 pound per 

ton of Aerofloat No. 31 and 0.088 pound par ton of Barrett 

. No. 4. 

Reagents to the flotation cell for Test  No  4 

wereg 0.06 pound per ton of Reagent  No  301 e  0.075 pound 

per ton of pine oil, and 0.07 pound per ton of Aerofloat 

No. 31. Reagents to the flotation cell for Tests NO50 5 

and 6 were 0.08 pound per ton of Reagent  No  301 0  

(Continued on next page) 



5 Tailings 
Middlings 	= 68.0 

6 Tailings 	52.0 
Middlings 	n> 72.6 

Test No. 
Si 	11¢ 

Test No. 

19 	99 

99 

99 	99  

99 	19 

19 

11 

1+9 

19 

11 

11 

99 

43.40 
4.43 
0.38 
1.31°  

69.01 
26.67 
35.11 

130.79 

52.77 
2039. 
26.84 
100,00 
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(Tests Nos. 4p 5 e  and 6 e  cont , d) - 

0.07 $  pound per ton of pine ()Il e  and 0.07 pound per ton 

of Aerofloat N00 31. 

In Test No. 4 the flotation time was 10 minutes; 

in Test No. 5 9  the flotation time was 5 minutes; and in 

Test No. 6 e  the  flotation time was 4 minutes. In all three 

tests the rougher concentrates were reground for 5 minutes 

and cleaned. 

Screen tests on these tests showed the fol 

lowingg 

Test No. 4 Tailings 56.6 per cent minus 200 mesh. 

Results of Tests Nos. 4 5  and  
g -tralAe 	g ïîssay, gliats7-Tbistrfbutlfan 

Product 	g Grams g Per g Cu.  
cent , per cen t g Cu 	par cent 

•  

Test Yo. 
- 

g of copper, 

Concentrate 
Middlings 
Tailings 
Total e  

Test No. 5 

Concentrates 
Middlings 
Tailings 
Totals 

	

50.9 	2.55 

	

g  •113.2 	5.68 
g1,82000 91.76 
g1,99201 100.00 

b 

g 	31.0 	1 0 55 

	

g 140.0 	Y.02 
:1,9 824.0 91.43 
1,995.0 100.00 

35.11. 
3.70 
0.21 
1.3te 

41.64 
6.06 
0.34 
1.3& 

89.61 
21.02 
19.27 

129.90 

04.54 
42.54 
31.09 

138.17 

68.99 
10.18 
14.83 

100.00 

40.71 
30.79 
22.50 
200.00 

s 

Test  No  6 

Concentrate 
Middlings 
Tailings 
Totals' 

s g 	31.7 	1.59 

	

g 120.1 	6.02 
g 1 e 844.0 92.39 
g1,99508 100.00 

0  Calculated. 

(Continued on next pai„,e) 
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(Testa Nos. 4 $  5 e  and 6 $  contvd) - 

From these tents it is indicated that both 

the fineness of grinding and the flotation time have a 

bearing on the recoveries that are possible with this 

ore. From the appearance of the cells during these 

tests it wan observed that the chalcopyrite present in 

the ore  floats readily in the first 2.5 to 3 minutes3 

after this time the bornite becomes activated but does not 

float so rapidly. This indicated e  however e  that it 

might be posalble to somewhat increase the available 

flotation time by floating the pulp as it is discharged 

from the primary grinding circuit at 40 per cent solids. 

This procedure was carried out in the following tests. 

Tests Nos. 7 and 8 

These tests were  run to determine the possi-

bility of the idea set forth in the foregoing paragraphe  

that Is e  the possibility of treating the pulp as it would 

be discharged from the primary classifiers in the present 

plant. 

In Teet  No  7 the 2 e 000-gram ore charge was 

ground for 8 minutes at 70 per cent solids with 1.0 pound 

per ton of soda ah e  0.07 pound per ton of Aerofloat No. 

31 0  and 0.088 pound per ton of Barrett No. 4. This pulp 

was transferred to a l e 000-gram flotation machine where 

it was floated for d minutes. The reagents to the cell 

were 0.06 pound Reagent No. 301, 0.07 pound Aerofloat 

No. 31 and 0.075 round pine oil per ton. The tailings 
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(Tests No 	7 and 8 0  con -Ud) 

from this machine were allowed to sett1e 0  the slimes 

siphoned  off D  and the thickened pulp reground for 6 

minutes. Reagents  • o rogrindwore 0.07 pound Aerofloat 

No. 31 and 0005 pound pine oil per ton. The pulp from 

the regrind was floated at 20 per cent solids in a 2 0 000- 

gram flotation cell. The ragent  s to the cell were 

0.04 pound per ton Reagent  No  301 0  0.07 pound per ton 

Aerofloat  No  31, and 0.025 pound per ton of pine oil. 

Flotation was carried on for 6 minutes. 

In Test NO  8 the 2 0 000-gram ore charge was 

ground for 9 minutes at 70 per cent solids. The reagents 

to the mill were the same, as in Test  No  V. The ground 

pulp was floated at 40 per cent solids in a 1 0 000-gram 

flotation cell for 4 minutes. Tho reagents to the 

coil woreg 0.06 pound  per  ton of Reagent No. 301 0  0.07 

pound per ton of Aerofloat  No  31 0  and 0.05 pound per 

ton of pine oil. The tailings were alluwed to settle 

and the slimes siphoned off. Tho thickened pulp was 

reground for 5 mlnutes. Reagents to regrind were 0.07 

pound Aerofloat  No  31 and 0.05 pound pine oil per ton. 

Tho second flotation was at 20 per cent solids in a 

2 0 000â-gram flotation machine. The reagents to the flota-

tion cell wereg 0.04 pound per ton of Reagent  No  301 0 

 0.05 pound per ton of pine oli D  and 0.035 pound per ton 

of Aerofloat  No  31. 

In both tests the slimes decanted from the 

primary flotation tailings were used to bring the flota-

tion pulp in the second flotation to 20 per cent solids. 

The pH of the flotation pulps was 902. 

(Continued on next page) 



g 	 Assay, gUnits 0 gDistribution 
g of copper, Product 

.reaM,Ixeraeu., 	 as ...gr.... °wry n,  (ear Per g  Cu 
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(Tests Nos. 7 and 8p cont?d) 

Results of Tests No 	7 and 88 

2 Cent 1.1._> 
0 Oer,3 t ep 7) 

Cond'eeêâeS-NO 
Concentrate No 
Tailings 
Slimes 

lg 260.5 13.55 
. 2g 104.5 5.28 

g1,4059 75.01 
- 122.0 60 16 
81 e 986.9 100.00 

	

7.30 98.92 	75.26 

	

3.66 19.32 	14.70 
0.13 	9.75 	7.42 
0 056 	3.45 	2.62 

• Nt.,....C.•••••••MA,,,14,50?-1•10.91•,-.-S....,-.̂•-•M. MC■30.,1--e-1,r•I 

(Test No. 8) 
Concentrate No. 18 151.0 	7.56 	12.70 90001 	72.98 
Concentrate  No 2g 141.0 	7.06 	3.j.0 21.89 	16.6e 

	

a,704.9 85.38 	0.16 13.66 	10.38 
YOEids 	-81 0 996.9 100.00 	1.32 131.56 	loo.00 

( Calculated. 

The tests Indicate a recovery approaching 

90 per cent when the tailings values are considered. This 

recovery will be lowered somewhat by the discharge of any 

retreatment tailings to waste, but it must be assumed 

that this flow-sheet will give a higher per cent extrac-

tion than is being obtained at present in the plant. 

Tests Nos. 9 10, and 11. 

These tests were made in an attempt to show a 

difference between the results obtained by floating in 

pulp made alkaline  with  soda ah  at a pH value of 9.2 and 

using Aorofloat ragents, and floating in a neutral pulp 

using xanthate alone. 

In each l aie  the ore charge was 2,000 gram 

which was ground  ai: 70 per cent solids for 10 minutes. The 

Continued on next page) 
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(Tests Nos. 9, 10p and Il e  contYd) - 

agent s to the mill for  the  primary epind were? 

Tt No  9. -- 1.0 pound per ton soda ache  0.04 pound 
per ton R-eagent No. 208 e  and 0.176 
pound per ton Barrett Ye. 4. 

Test  No  10. -- 0.05 pound per bon Reagoni, No. 301 and 
0.176 pound per ton Barrett  No  4. 

Test No. 11. -- 0.07 pound per ton Reagent  No  301 and 
0.176 pound per bon Barrett No. 4. 

Reagents to the flotation cell for bhe prJmary 

float wore 

Test  No. 9. -- 0.06 pound per ton  Reagent  No  30] and 
0.075 nound per bon pino oil. 

Tost No. 10. -- 0.05 pound per ton Reagent No. 301 and 
0.05 pound per ton pine oil. 

Test No. 11. -- 0.05 pound per Lon Reagent  No  301 and 
0.05 pound per bon pine oil. 

In oach test the primary flotation tailings were 

thickened and reground. Tho reagents to the regrind were  

Test No. 9. -- 0.03 pound per ton Reagent  No  208 e  and 
0.080 pound per ton Barrett No. 4L 

Test No. 10. -- 0.03 pound per ton Reagont  No  301 0  and 
0.132 pound per ton Barrott  No  e. 

Test No. 11. -- 0.06 pound per bon Reagent  No  301, and 
0.176 pound per ton Barrett  No  4. 

The reagents to secondary flotation  were  

Test  No. 9. -- 0.06 pound per ton Reagent No. 301 0 
 0.05 uourd per ton pino oil, and 0.02 

pound por ton Reagent  No  208. 

Tosb No. 10. -- 0.08 pound per ton Reagent No. 301, and 
0.075 Dound por ton pine oil. 

Test 

 

No  11. -- 0.04 pound per ton Reagent No. 301 0  and 
0.05 pound per ton pine oll. 

In Test No.,  11 where the ooncenbrates were cleaned 

(Continued on next page) 
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(Tests Nos o  9 0  10, and 11 0  cont 9 d) 

reagents to the mill for the primary grind werog 

Test No. 9. -- 1 0 0 pound per ton coda ash e  0.04 pound 
per ton Reagent  No  208, and 0.176 
pound per ton Barrett  No o 4. 

Test No. 10. -- 0.05 pound per ton Reagent  No  301 and 
0.176 pound per ton Barrett  No  4. 

Test No. 110 -- 0.07 pound per ton Reagent No. 301 and 
0.176 pound per ton Barrett  No 6. 

Reagents to the flotation cell for the primary 

float wereg 

Test No. 9. -- 0.06 pound per ton Reagent No. 301 and 
0.075 pound per ton pine oil. 

Test No  10. -- 0.05 pound per ton ReaGont No. 501 and 
0.0$  pound per ton pine oil. 

Test No. 11. -- 0.03 pound per ton Reagent  No  501 and 
0.05 pound  per ton pine oil. 

In each test the primary.  flotation tailings were 

thickened and reground. The reagentà to the regrind woreg 

Test No o 9. -- 0.05 pound per ton Reagent No. 208 e  and 
0.088 pound per ton Barrett No. de 

Test No  10o -- 0.03 nound per ton Reagent No. 301 0  and 
0.1$2 pound per ton Barrett No. 4. 

Test No. 11. -- 0.06 pound per ton Reagent No. 301, and 
0.176 pound per ton Barrett No. 4. 

The reagents to secondary flotation wereg 

Test No. 9. -- 0.06 pound per ton Reagent  No  301, 
0.05 pound per ton pine oil, and 0.02 
pound per ton Reagent No. 208. 

Test No. 10. -- 0.08 pound per ton Reagent No. 301, and 
0.075 pound per ton pine oil. 

Test No  11. -- 0.04 pound per ton Reagent No. 301 e  and 
0.05 pound per ton pine oil, •  

In Test No. 11 where the concentrates were cleaned 

(Continued on next page) 



(Test No. 11) 

Concentrates(De 
Middlings 	i 
Tai 1 I. ngsoo E> i''' 
loualo 

	

- 74.2 	3.73 27.12 	101.16 	77.66 

	

s 108 00 	5.42 	2.52 	13.66 	10.49 

	

sl e 010.0 90.85 	0.17 	15.44 	11.85 

	

sl e 992.2 100.00 	1.30 	130.26 	100.00 

(Tests Nos. 9 9  10 e  and 11 9  contgd) 

and recleaned e  Concentrate No. 1 and Concentrate No. 2 

were reground for 5 minutes with 0.01 pound per ton 

Reagent No. 301 and 0.025 pound per ton pine oil. 

In all of these tests the primary flotation 

was carried out at 40 per cent solids in a  1 e 000-gram 

flotation  oeil and t;he secondary flotation was carried 

out at 20 per cent solids in a 2 e 000-gnmn flotation cell. 

The primary float was for  4 minutes and the secondary 

float was for 6 minutes. 
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Results of Tests Nos 	an . _ _. 	2 9 10 	d 11 ,__:_u_2._.- __.......___ 
__: -Assaye : -ifiTiTi79 ..Y.i .VO1utT6i.i.----  

Product 	: U...Teams s -  Fer z; Cu e 	s 	 s of copper e  

	

o ont 	 g per cent ,,,,....< 	- ,.11...=-.1.,. M7... ,,,,VelfAIL.7r= ,-•=n121e-em-e,:zrerr.:72z-uvu,z,---;,=rerze,-,,,,,, emz..-1,,,r.=.1.--7.7-à 

) 
Concentrate No. 1 : 	71.0 	3.55 22.326 	79.25 	60,61 
Concentrate  No  2 2 120 0 3 	6,00 	5.84 	35.04 	26.80 
Tailings 	 :1,9 748.0 87.27 	0.17 	14.84 	.11.35 
Slimes 	 0 	 63.7 3.18  051 	:L62 	1.24 
Totals 	 sP5b2.g TôT5. . (1 î ô- -I :Me-  T.3577G----17SF.13t5-  

(Test No. 10) . 	. _ 	_ 

Concentrates" 
Middlings 
Tallingse")  
Slimes 

: 	50.7 	2.55 54.64 	88.33 	69.46 

	

3 109.7 	5.51 	3.16 	17.41 	13.69 

	

sl e 590.0 79.88 	0.22 	17.57 	15.82 

	

240.0 12.06 	0.32 	5.86 	3.03 

	

1 9 990.4 100.00 1.270 	127.17 	100000 
O 
6,0 

C. 
C. 

VCZ;re."-ZCZU■reee,=====ne.,==..te....;=..r,IVeZr=trei,====ireer.,=.1=0-1%nt="redei`leC=1.2,:l'euZ...-"'"....t.,̀ 2.1",=:Ce,t7=0,:=Zre-e=lat--,11-...=-Z. ,,,,I=.1-3 

(Footnotes: 

eee 

0  Calculated. 00  Acid Insoluble in concentrates: 
(Test No. l0, 	per cent,: 
(Test No. 11; 38.18 per cent. 

pH: Test No010 9  - 9.21; Test No. 11 9  - 7.8. 
/ Screen  sis : 37.0 % +200 meshe  63.0% -200 mesh. 

(Continued on next page) 
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(Tests Nos. 9 e  10 9  and 11 9  contïd) 

Although Test No. 10 does not  show  aay decrease in 

tho tailings values, the series shows that there is no 

appreciable difference between the recoveries that may 

•be obtained using Aorofloat or xanthate reagents, or 

whether the flotation is carried out In a highly alkaline 

pulp or in a neutral pulp. Thus the increased recovery 

can be attributed to the somewhat longer flotation time 

that is a.Cfordedby stage flotation. 

It seems possible that a greater mill tonnabe 

could be handled by this type of flow-sheet. It  bas been 

calculated that for 5,000 tons per day  In the existing 

plant the grinding time would be 35 minutes in the primary 

circuit and 22 minutes in the secondary circuit. This, 

of course »  will reduce the percentage of minus 200 mesh 

material produced in the primary circuit but when it is 

considered that between 7 and 13 per cent of  the  total 

weight of the feed will be removed as the primary rougher 

concentrates 9  it may be seen that the secondary circuit 

will be relieved of this much  1oad 9  therefore the final 

grind ghould closely approximate the present mill grind. 

Following this  saine  reasoning it may be assumed that eight 

of the No  30 Denver "Sub-Au cells would be of sufficient 

volume to give four minutes treatment time on 5 9 000 tons 

per day of ore at the 40 per cent solids of the primary 

classifier overflow. On this same basis if it would not 

be convenient to combine the overflow from  ail the classi- 

fiers »  the overflow from each of the two banks of classifiers 

(Continued on next page) 



- Page 15 - 

(Tests Nos. 9 9  10, and 11, contîd) 

could be sent to two 4-cell banks of flotation cells. 

The present scavener coils would handle the secondary 

classifier overflow n conjunction with four of the 

remainini:. No 30 Denver "Sub-A" cells. 

Summary and Conclusians: 

Small batch laboratory tests are only indicative 

when used to investiate a milling problem such as the 

one undor discussion. Therefore the rocommendatione which 

follow are based on the interpretation of laboratory 

results and not on actual proved results. It Is believed, 

however, that  the se  recommendations warrant a trial in 

the mill, and that they will not  recuit  in a lower recovery. 

It is recognized that finer ulndinG would 

ifflrove the recovery but it Is understood that no plant 

expansion is contemplated for such a purpose. Thus, only 

the followin recommendations are made: 

1. All the mill feed should be fed directly to the 

classifiers, to overflow any fines that may have been 

produced in the crushin plant and thus relieve the  bail 

 mills of this much load. 

2. Primary flotation should be carried out on the 

overflow of the pmbuary classifiers at the pulp density 

of the overflow, that is 40 per cent solids. 

3 .. The tsilins from the primary flotation stage. 
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(Summary and Conclusions :, contYd) 

should be thickened prior to regrinding. Any excess 

slimes that are not used in the dilution of the secondary 

flotation food should be discarded. 

4 0  The primary and secondary concentrates should be 

combinod and reground prior to cleaning. 

5. The cl.anor bailins should be returned to the 

primary rouLhor flotation circuit and the recloanor 

tallin,s should  o  returned to the rouGhor concentrates 

reGrind circuit. 

6. Reacnts combinations seem to have little 

bearin, on the total recovery, although thew should be 

kept as simple as possible. 
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