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Shipments: 

Two shipments of silver-bearing mill tailing 

from the former Mnler Lake O'Brien property, at Gowsanda, 

Ontario, were received. The first shipment weighing 263 

pounds, arrived on February 22, 1046, and the second, a 

197-pound sample, reached the Laboratories on April 23, 1946. 
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Pureose_of_Investietion 

This property has been acquired by the Siscoe Gold 

Mines  Limited, Siscoe, Quebeco Mr. ïio G. '.Jaish, General 

Manager, In a letter dated February 18, 1946, requested that 

a testing program be undertaken for the extraction of silver 

from the tailins from former operations. The letter stated 

that the companyqs program at this property includes 

retreatment of some 300,000 tons of tailings with an average 

content of 4.65 os  silver per tono Underground, there are 

several thousand tons of mill rock and several places where 

high-grade Is showing. 

The two shipments on which this investigation was 

conducted were taken from the tailings dump. 

Shortly after the receipt of the samples, Mr. E. H. 

Devine of the Siscoo Gold Mines Limited arrived at the 

Laboratories and carried out the main research program on 

cyanide leaching, agitation and flotation. His report will 

be forthcoming. 

The data ineluded on this report are considered 

supplementary to work carried on by Mr. Devine ° 

Samplin. -  and 

The shipments were sampled by standard methods and 

were found to contain the following: 

Shipment No. 1 Shipment Noo 2 
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:INVEWSOAUVFÈ PROM-MUM 

This report covers the results obtained by agita- 

tion in cyanide solution and flotatione both separately and 

In combination.  Van one  reagent combinations are reported. 

• Results of I2xperimental  Testsg 

W.croscopic examination indicates that much of 

the silver remaining in the tailing Is very fine. , 

A screen analysis of the head sample shows that 

21.2 per cent of the silver is reported In the -200 mesh 

fraction, which assays 7.4 ouncessilver per tan  e  while the 

other coarser fractions all i.ssay under 4 ounces silver per 

ton. (Test No 1.) 

Cyanidation of the talling e  as received e  yielded 

extractionsom168. 2  per cent within 24 hours to 79 per cent 

within 96 hours of agitation.. On rogrinding the tailing to 

W.à per cent -200 mesh the extraction was increased to 88.4 

per cent within 48 hours and to 90.5 per cent within 72 hours. 

In these tests solutions of 1, 2 and 5 pounds NaGN per ton 

were used e  to note the effect of increasing the strength of 

the solution. The tests indicate that the 2.0 pound NaCN . 

 solution is the most effective In cyaniding the tailing.  The 

 5 pound NaCN per ton solution is necessary when cyaniding a 

flotation concentrate. Strengths greater than 5.0 pounds 

were not tried on the concentrate. (Tests Nos. 2 e  4 and 10.) 

A screen test was made on a cyanide tailing to show 

the amount of silver remaining in each screen fraction, when 

cyanided as received. Then each fraction was concentrated on 

a Haultain superpanner. It was found, 'after removing a con-

oentrate e  that the residual particles still contained silver. 

(Test No. 5..) 
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(Results of Experimental Tests, contîd) - 

A test was made to try the effect of mercuric 

hydrexide added to the pulp as suggested by Mr. C. W. Dowsott. 

It did not show any appreciable affect. (Pest No 5.) 

A test was made adding load nitrate to the pulp. 

This did not result in increased extraction but appeared to 

reduce the amount of fouling. (Test No.-  11.) 

, 	Flotation testn made on the tailing as received 

show a recovery of 60 per emit of th ilver in a bulk con-

centrate which assayed 42,09 ounces silver per ton. This was 

recleaned to a grade of 113.1 ounces silver per ton with a 

recovery of 45.5 per cent. It was found that 14.7 per cent 

of the silver reported in the cleaner tailing. (Test No. 6.) .  

A sample of the tailing as reCeived was deslimed. 

Tho sand portion was screened on 48 mesh. Each portion. was 

-treated as a feed in a flotation test and the assay of the 

feed was a calculated value. The results  show  that silver 

could be recovered from the slimes and -48 mesh portion. No 

satisfactory results frem the +48 mesh tailing were obtained 

without.rogrinding It. Tho results of flotation of a rougher 

concentrate from slimes, -48 mesh and reground +48 mesh tail-

ing were 70.2 per cent, 65 9 7 per cent and 78.9 per cent of 

the silver, respectively; these rougher concentrates wore 

recleaned to grades, 49.96 ounces, 2475 Ounces  and 124,48 

ounces of silver per ton respectively0 it was found that up to 

31.7 per cent of the silver In the feed reports in the cleaner 

tailing in these tests. (Test No. 7.) 

Regrinding the tailing to 67 per cent -200 mesh 

resulted in a recovery of 76,4 per cent of the silver in the 

. rougher concentrate which assayed 46.1 ouncesper ton and was 

recleaned to a grade. of 84.96 ounce3per ton, recovery 69.2 

.. 
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(Results of Experimental Tests, o'; ci.)  - 

per cent. The flotation tailing assayed 1.02 ouncessiler 

per ton. 	(Test 110..0-A.) 

Using the saine  reagent's and auind of 84 per cent 

-200 mesh resulted in recovering 70..4 per cent of the silver 

in the rougher concentrate which assayed 55.09 ouncfflsilver 

per ton. The flotation tailing asSayed 0.92 ounce silver 

per ton. (Test No. O-B). 

At a grind of 09.6 per cent -200 mesh, 04,5 per 

cent of the silver was recovered at a grade of 20.09 ounces 

silver per ton in the rougher. The cleaner concentrate con- 

tin -lied 102.08 ounces silver per ton with a recovery of 67 per 

cent of the silver. The flotation tailings assayed. 0.77 ounce 

sliver per ton. (Test %. 8-0.) 

Flotation tests were made using a sulphidizing 

reagent (sodium sulphide) to try to activate the silver. 

At a grind of 82 per cent -200 mesh the flotat:Ion tailing 

assayed 0.72 ounce silver per ton„ and at a grind of 76 per 

cent -200 mesh the tailing assayed 0.74 ounce silver per ton. 

The roUgher concentrate assayed 24.9 ounces silver ton and 

the recovery was 82.0 per cent. It was not cleaned. (Test - 

No. 9.) 

Further tests, using sodium hydroxide with and 

without sodium silicate, were made to note the effect of , 

dispersing reagents on the slimes. This resulted in an aver-

age flotation tailing assaying 0.96 ounce silver per ton at 

grinds  front  02 to 90 per cent -200 mesh. 78.7 per cent of 

the silver was recovered in a rougher concentrate assaying 

29.00 ounces silver per ton. (Test No. 100) 

Cyanidation tests of rougher flotation conuentrateswere 

made to study the extraction of silver. A 5 pound NaON 



- Page 6 - 

(Results of Experimental Tests, contîd) - 

per ton solution was used in agitation periods varying from 

24 to 96 hours, The . extraction increased from 93,8 per cent 

In 24  houri  to 96.6 per cent in 96 hours. The recovery in 

terms of original feed varied from 73 0 9 ,per cent to 760 per 

cent for those periods. (Test No. 10.) 

Settling tests were  made by grinding the ore to 

84 per cent -200 mesh with 4.0 pounds lime per ton° 

cyanide was used. The titration of the pulp for lime showed 

0,3 pound CaO per ton of solution. The pulp settled at the 

rate of 0,355 foot per hour at a dilution of 1„62g1, and 0,50 

foot per hour at a dilution of 2:1. 

A sample of the tailing as received had a specific 

gravity of 2.96. 

Charac  ter of the Ore: 

The samples of tailings  as  received were approxi-

mately minus 14 mesh. From a selection of the larger mineral 

fragments,. polished sections  were  prepared for microscopic 

examination. 

Gangue - . .  

Gangue material is abundant as angular fragments 

which average about one millimotre in *size and consist of 

fairly hard, light greenish gray rock and white  quartz ° 

Tests made on several pieces with acid reveal that they carry 

rather abundant finely disseminated carbonate. 

Metallic Mineral? 

Motallc 

„ _ . _ _ _ , _ _ _ 

mineralization Is very sparse In the 

polished surfaces and 1.2 represented by Ilmenite, pyrite, 

chalcopyrite, and native silver. These minerals occur as 

occasional to rare small grains, ranging approximately 180 

microns (-65+100 Tyler mesh) down to the limits of the micro- 
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(C11a1?al;ter of the (,11'u`, Gl:tn'!+ 4 d) ,,,

scope (about one micron) In ;,i:Zzeo tdh:Llf: t7. ?`ew of the

metallic particles appear to be free in the mounting mz,diu?raF

the majority of them are in fragments of the Sansuo.

SevE::L'al Any p^a^l.:t'iâ1.ô.'les of a VU'Il].'lie mineral enclosed

In gangue are visible In the M e.r,tioncs ^ They are too small,

(the :Largc-•,st Is 36 micronsx..37. nJ. aca ) to identify definitely

but they appear to be saf, tiasati may be regarded as metallic

s:3.:l.ver with reasonable ccartain't,yo Hexx;es, If . the po:l.ishec?

sections are representative of the sMley it can be expected

that t;1z:1..s met;a7_n or at 7,.east a considerable percentage of it,

occurs In fine , grcl.;Z.l'1 s'.;,a:es,

llETA:I:T,5 OF EXPE1i:I:MEN`.CI4.L T7'STY

Test No. 1 •- Screen Aztia:Lye3.s
on Shipiac^nt` N o.,

E3 screen analysis was made on the head sample of

the first shipnlent, with the foL:l.aw:i.ng resulis w

x3esu:l.t,s.-

Mesh per é Agr of s:?.lver. fl
a^,on; cexxi:

I+'ee& 11O0p00 3,£3 100o00
Y'20°n cic+86 307 6o671/

-20 •;-20 1^.^ o92 207 V1 1ri
..:26 + 34^,^: 1vl Otr.72 336 .S.V .G.GA

G35 +rS`? û 17 06 N8W 1706

°'40 +65n 11,82 e.7p56 .l.4'Ué1i0

-65+100: 9 JQ 309 8402
..,,140+15Cag 8,62 3a25 7.04
-150+200g 5os 3 .78 4.94

-200 ô:i.:1. .46 7M 21.22

Y-15

Calculated valueo

S`PRAICrHT G'^.sA NIIaA.7"Ic}N

Test Kcz a 2,.

Sar:rples of the ^^ailingr as r.=eca3.ved„ dFrero a8itaf;ed

in cyanide solution for various periods of tâ..rue. The
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(Details of 'Lxperimental Tests, conte cl)  - 

solution was made up to 1.0 pound NaCN per ton and lime was 

added at the rate of 1.0 pound per ton dry weight of ore. 

Reagents were added as required to maintain strength of 

solution. The dilution of the pulp  was 1111. 

Resultsg 
Streîht Cyantdation. 

gFeriod g 	Assays,,gExtrac- githai 	Reagent 	g 
g of  Agi-gAg,ozo/tongtion of gTitratione  g Consumed»  g 

Test: tation, 	 g lb ./ton. SolnJlbjton Ore g 
No.g hours :Feedg ins gper ont NEnT-CT5i5. œ FanTrirr-c-Fr 

-Rediming 
power. 

C.00 1/10  ° 
KMn04/L. 

2-A g 24 
2-B g 48 
2-C g 66 

374  1.15 
3.74 0,96 
3.74 0,90 

69.5 	0.8 	0.2 ' 0 ..80 1.7 
73 0 8 	0.9 	0.05 	1.05 1.9 
73.6 	1.0 	0,15 	1.70 1 0 8 

This test was made to determine  the  results when 

5 pounds NaCN per ton was used. The tailing was uned as 

received. 

The several tests were agitated for various periods 

of time. Dilution of pulp, 

Resultsg 
15%-FISTT-  74%. 7à.-FsTFETIFFETà-Z-7*.gerai:f.-oe iTEoe'-ï-ffe-d'InEF--  
of Agi-Ag,oz,/torl:tion or :Titration, g Consumed, 	power 0  
tation» 	Tai1 si1ver 	lb./ton Soinglb./ton Oregc.o.1/10 N 
hours :Feed: inK :per cent:NaCNg Ca0 gNaCN g Ca° gEBn04/L. 

36.0 
60.0 
80.0 
92.0 
96.0 

24 	3.74 1 0 19 	68.2 
46 	3.74 0.93 	75.1 
66 	3.74 0.91 	75.7 
72 	3.74 0.68 	76.5 
96 	3.74 0 0 78 	79 0 1 

	

3.9 	0.15 	1,65 1.77 

	

4.6 	0.10 	2,10 1.85 

	

4.1 	0.15 	2.55 1.77 

	

4,2 	0.15 	2.65 1.77 

	

4.8 	0.15 	2.40 1.77 

:=>:.creen 

to ulk,cover thc 	gr silver ren-xl.ain„; in 

v,,rious 31Ze(2, fractîone, 

(Continued on next page) 
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(Details of .c...xperimental Tests, contld) - 

Assay,:Distribution 
Mesh u per 	'4 Ag, : of sliver, 

C en t_AC) ton 	r c‘ent,_ 

Feed 	3 100.0 
+28; 15.6 

-28 +48; 32,2 
-48 4.65; 15„6 
-65+100: 12.2 

-100: 24.4 

1,01 
1.32 
1.14 
0.94 
0.82 
0,77 

100.0 
. 20.5 

56.4 
14.6 
9.9 

18.6 

A portion  of each of these screen fractions was 

concentrated on the superpanner. After removing a concen-

trate from each, the panner tailings  were  assayed for 

silver. The results are as follows: 

Suurpanner Concentration of Cyanide Taillx1p. 

Screen Fractions from. Screen Analysis. 
:aeight„: Assay,:Distribuflon 

Products 	: paru 	, : of silver, 
: cent :oz./

Ag
ton: per cent 

	

+28 mesh feed : • 100.0 	1.32 	100,0 
rt  pan conu ).- 	5.5 	9.87 	26.2 

-28+48 Mesh Feed 

Feed 	 e 100.0 	144 	100.0 
Pan conc. 0 	° 	r J  -Y 

	

0 0 	5 0 11 	23.5 . 
Pan tailinv: 	° 94 7 	0 92 	76 5 

-484-65 Mesh Feed 

Feed 	 : • 100 00 	0.94 	100.0 
Pan conc0 ,1) 	2.2 	6.20 	14.7 
Pan tailinu 	. 97.8 	0.82 	85.5 

-65+100 Mesh  _ , _ _ _ _ _  

Feed 	 : 100.0 	0.82 	100.0 
. Pan conc. 	4.3 	1.26 	6.6 . 

Pan tailinc 	• 95.7 	0.80 	.93.4 

-100 Mesh  . . . _  

Feed 	 g • 100.0 	0.77 	100 00 
Pan conc.* 3.1 	3.58 	14.4 
Pan tallin£ 	96.9 	0 60 	85 6 

Calculated values. 

These results indicate that after free silver  ha s 

been removed, the residual particles still s  contain silver. 
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(Details of Experimental Tests, contid) - 

Test No. 4. 

This test was made to determine the results caused 

by various amounts of reagents and the extractions at differ-

ent periods of agitation. 

Samples of the tailings wore ground in jar mills 

In  cyanide solution, dilution 4 parts solids to 3 parts of 

solution. The grinding period remained constant and a 

representative screen test elowed 73 per cent minus 200 mesh. 

Alternate charges were made up to a strength of 

1 0 0 pound and 2,0 pounds NaCN per ton of solution. The 

amount of lime addod was increased in stops from 0.12 pound 

to 0,50 pound per ton of solution. The ratio  of dilution 

was 

After 48 hours agitation, the pulpe  were filtered e  

sampled, and repulped in the same solution, Agitation was 

then continued for a further period of 24 hours. A portion 

of each sample thus recelvod 72 hours of agitation. 

Results: 
Gyanidation, 48-Hour Period. 

:Ag.oz./tolution of : Titration, 	: Consumed, 
Test 	:lb./ton Soln.:1`00/ton Ore 

i\io • 	 lp or. ce 	 'N.9.0'N.7%* 7(710 

3 .68 0059 . 	E34 0 8 	0 0 68 	0.12 1,28 	1,82 

2 	:3.88 (.) .48 	87.6 	1.64 . 	0.12  1 , 70 	i,.82  
g3.88 0.52 	86,6 	0.72 	0.21 1.22 	4,68 

4 2 5088 0,47 	87,9 	1,68 	0,28 1,64 	4,58 

5 2,3,80 0,52 	86,6 	1.08 	0.52 0.68 	7.22 
6 :3 0 88 0,45 	88.4 	2.36 	0-„50 1.04 	7.25 

O 

C yard da ti 	72- Hour P er 

1 g .3.88 0.46 	88.1 	0.92 	0.08 1.41 	2,28 

2 15,88 G.37 	90.5 	2.24 	0,12 1.80 	2.22 

3 :3.88 0 0 43 	08.9 	1.06 	0.28 1.20 	5.58 
4 R5088 0.40 	89.7 	2.36 	0,26 1 0 62 	5.61 
5 :3.88 0.42 	89.2 	1 0 08 	0.52 1,17 	8.42 
6 :3.88 0 0 38 	90.2 	2..36 	0 052 1.62 	8.45 

The results indicate that the 2.0 pounds NaCK per 

ton solution gives a higher extraction than the 1,0 pound 
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(Details of Experimental Tests, contgd) - 

NaCN per ton solution. 

Increasing the period of agitation results ln a 

higher'extraction. The  test  indicates that a high concen-

tration of lime is not required. 

N.B.: The feed to the tests was obtained from 
a*2-bag lot Which was rosampled and had a head assay 
of 3.80 ounces silver per ton on the minus 14 mesh ore. 

Test No„ 

This  test  Was made to determine the efrect of adding 
1 

mercuric hydroxide to the pulp at the rate of 1 part mercuric 

hydroxide to 20,000 parts of ore. 

Two samples of tailings were ground in jar mills, 

in water, dilution 43, to 74 per cent minus 200 mesh. .The 

pulp was diluted to a dilution of 21. Cyanide was added 

to the charges at the rate of 5,0 pounds NaCN per ton of 

solution. Limo.was added at the rate of 2,0 pounds per ton 

of ore. 

Mercuric hydroxide was added to the pulp of No  2; 

none was added to No. 1 0  After 24 hours  of  agitation Llw 

pulp was sampled, and the agitation was concluded after 

48 hours. 

Results: 
Cyanidation 24-Hour Period. , 

g Assays, :Extrac7 g 	 g Reagent 
gAg.oz„jtongtion of g Titration, g Consumed, 

Test: --7Tan:gsilver, glb./ton Soln.glb„/ton Ore . 	. 

	

No.gFeed: inp :per cent:NaCN 	Oa° :PaCN g Ca0 

	

1 0 5.74 0.44 	88.2 	5 0 0 	0,5 	2„0 	3 0 0 

	

2 u3„74 0,45 	80.0 	5„0 	. 0.5 	2.0 	3.0 

Cenidation, 48-Hour Period. 

	

1 e3.74 0.36 	90.4 	4.8 	0.4 	2.4 	3.2 

	

2 :3.74 0.35 	90.G 	4.8 	0.4 	2.4 	3.2 
. 	. 

The reducing power of each of the solutions after 

48 hours was 88 c.c. N/1° KMn04 per litre. 

(Continued on next page) 
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(Details of Experimental Teets, cont 9 d) - 

The addition of th o mercuric hydroxide did not 

show any appreciable effect in this test. 

FLOTATION. ____.____ • 

Tost No, 6, " 

This test was made to observe the recovery by bulk 

flotation of the tailing as received. 

A sample of the tailing was conditioned In a flota-

tion machine with the following reagents: 

Soda ash 	 - 	0.2 lb./ton 
Barret•Us No. 4 	- 	0.06 	" 
No 301 	 - 	0.10 	" 
No. 208 	 - 040 " 
Amyl xanthato 	- 	0.10 " 
Aerofloat  No 25 - 	0.05 	n 

pH Of pulp, 9.8 

'After removing a concentrate, a further addition 

of reagents was made. 	 . 

Copper sulphate - 0.6 lb./ton , 
Amyl xanthate 	- 0 40 ta 
Pine oil 	- 	, - 0,05 	it 

The resulting concentrate was added to the first. 

It was noted that there was no appreciable amount 

of metallic minerals in the froth. The rougher concentrate 

was recleaned without additional reagents, 

.1 .«e)SU1tS 
...”..a......4.......••■■es...• u.e..aa.,....s..-J..ry..r p.m, ft..e.,.•••••■..,.1.. ■,..1..s.rv...c.,,,nmn. ■ 	 . 

:Weight,: Assay,:Distribution: 	Ratio 
Products 	: per. . hg, 	s of silver,: 	of  

: cent :oz./tons per cent :Concentration 

Roughe conc„,___L_ 5 1,7 	42.0e 	60.2 	17.7:1 
Cleaner 'Tr 	g 	1„6 113.14. 	45,5 	6209:1 
Gleaner tailings 	4 4 	14.34 	14,7 	24.6:1 
Flot0 tailing g 94.3 	1.67 	• 39.8 
Plot. feed 	8 100,0 	3 0 960 	100,0 

* 
Theso assays were calculated values. 



70.2  
54.8 
15.4 
29.8 
100.0 

49.9:1 
10.1:1 

Soda ash -  0.4 lb./ton 
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(Details of Experimental Tests, conted) 

Test  .t , o.  7. 

This test was made to observe the results of 

desliming the tailing and floating the slimes . and sands 

separately. The sands  were  screened on 48 mesh, and the 

plus and minus 40 mesh portions were treated separately. 

Flotation of Slimes  - 

ReaËents Added to  the  Flotation Machine:_ 
, 

Soda ash 	 -  0.4 lb./ton (pH, 9.3) 
Barrett's No. 4  -  U.06 	e 

No. 208 	 - 0.10 	e 

No . 301 	 -  0.10 	e 

Amyl xanthate 	-  0.10 	n 
Aerofloat No. 25  -  0.05 	n 	 , 

Condition 10 minutes, flotation 7 minutes. 

Hecleaned rougher concentrate, no reagents. 

Results, 	Flotation 	Slimes: 
::eight l : A.F6TITi771711 -iTFTEIETFE7---FérfriU 

Products 	: per 	: 	Agp  : of silver,: 	of 
	 : cent :oz./ton  :  per cent :Concentration 

Rougher conc. : 	16.Q 	25.85  
Cleaner conc. : 	6.7 	49.96 
Cleaner tailing: 	9,9 	9.50 
Flot. tailing : 	23.4 	2.18 
Flot. feed 	100.0 	6.10 

Flotation of Minus 48 Mesh Ore - 

Reaonts Added to the Flotation Machine: 

Coal Tar Creosote No. 634 - 0.06 

Condition 10 minutes. 

No. 208 
No. 301 
Amy?  xanthate 

- 0.1 lb./ton 
- 3.1 
7 0.1 

Condition 3 minutes. 

Addition of 
Cresylfc acid - 0.15  lb./ton 

Pine oil 	- 0.05 

Flotation for  8  minutes. 

Hougher concentrate recleaned,  no  reagents. 

(Continued on next page) 
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machine 

12,0 
21.1 

100.0 

40.5:1 
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(Details of Experimental Tests, conte - 

Results Flotation of Minus  40 Mesh  Ore:  
:e. 71.E.h e : Assays e :ffstrTbutraii.7 liTialà - 

Products 	: per g .A.g e 	. of silver,: 	of , 
: cent :oz./ton : per cent :Concentration 
g 

Rougher conc. 	: 2 5 
Cleaner conc. g 1.0 
Cleaner tailing: 1.5 
Plot. tailing 2 97,5 
Plot. feed :100.0 

110.16 

15.78 
1,59 
;5.95 

	

65.7 	59,41 

	

59 Q 5 	100:1  - 

	

6.2 	65:1 

100.0 

Flotation of'Plus 40 Mesh ore 

An attempt was made to float 

regrinding. As no appreciable 

was removed from the flotation 

ball mill. 

this fraction without 

were obtained, the pulp 

and reground in a 

Reaents Added to the Ball Mill: 

3oda ash 	 - 0.4 lb./ton 
Coal tar 
creosote  No  654 - 0,10 

Re,aentoAdded to the Flotation Machine: 

- 
No. 301 - 
AMyi xanthate - 
Cresylic acid - 

0.1 lb ./tan 
0.1 
0 0 1 
0 0 15 

No* 208 

It 

Flotation time e  8 mlnutes. 

The rougher concentrate was recleaned twice without 

reagents. A screen test was made on the flotation tailing. 

Results, Flotation of Plus 40 Mesh Ore: • 
gaight,g Assays e :DistribuGion: 	11a -tic) 

Products 	: per 	Ag e 	of silver,: 	of 
g cent :oz./ton 	per cent :Concentration _ _ . . . , _ 	_ _ . . _ . _ _ _ _ _ _ _ . 	_ 

R2Mhq 	 67,_____78  
Cleaner conc. 
Cleaner tail- 

ing No. 1 
Cleaner tail- 

g 1.5 	124.48 	47.2 	76.5:1 

; 0,0 	11.20 	19.7 	16051 

ing No. 2 	. .5 	• 16.72 
Flot. tailing 	90.2 	• 0 0 01 
Flot. feed 	:100.0 	5.45 

g 	. .5 
90.2 

:100.0 



Soda ash 
No. 208 
Barretts  No 4 

0.6 lb./ton 
0.1 
0.15 	" 
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(Details of xporimental Tests, contid) - 

Screen 110Mb on Flotation Toilini 

Mesh 	 r en t.  

	

-20 +35 	 0.4 

	

-35 +48 	 3.8 

	

-48 +65 	17,9 

	

-65+100 	23,2 

	

-100+150 	21.2 

	

-150+200 	11.0 

	

-200 	 22.5 

The results indicate.that on cleaning the low grade 

rougher concentrate, 31.7 per cent of the silver in the feed 

reports in the cleaner tailing. 

Test No, 8-A - Flotation. . _ . - 

Test No, 8-A was made to note the effect Of regrind-

ing the tailing prior to flotation, 

Reoents Added to 	Ball Mill: 

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

Reagents Added to Flotation: 
TOT *C3f pulp, 9 ..2 0-T 

No , 301 
Amyl xanthate 
Cresylic acid 

- 0.1 lb ./ton 
- 0.1 	t? 

- 0,15 

Recleaned the concentrate with 0,05 pound amyl 

xanthate per ton. 

Results: 
67 Per Cent Minus 200 Mesh Grind, 

eight 	Assays,:llistribution: 	Ratio 
Products 	per of silver,: 	of 

cent :oz./ton 	per cent :Concentration 

eo%hqr  
Cleaner conc. 	60,2 
Cleaner tallInge 3.4 
Flot. tailing 	93.3 
Flot. feed 	:100 0 0 

	

0.54 	6.2 	20 0 4:1 

	

1 .,02 	23.6 

	

4,04 	100.0 
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Test No, 0-B. - Flotation. .... 	. 	_ 	_ 
• n similar test was made using the 

but grinding to 84 per cent  minus 200 mesh y  

Results: — ... 

same reagents* 

Products 
'Aoights,: nssays,:fistrIbution: 

– 
Ratio' 

per 	: Ag, 	of silver, : 	of 
cent 	:oz,/ton : per cent 	:Concentration 

0 11 k).;11 	C,0 
Uieaner conc. : 
Cleaner tailing: 
Plot. tailing : 
Plot ,  reed 

	

0,7 	55,09 	7€3,4 	1 1 5.1 

	

3.5 	76.72 	68.4 	 28.8:1 

	

5.2 	7,42 	10.0 	 19.2:1 

	

91.5 	0,92 	21.6 

	

100.0 	3.89 	100.0 
. _ 	, . 	, _ 	, , . 	_ _ _ . . „ 	. 	• 	..... 	_ 	_ , , . 

- 

Test No 8-C. - FlotatJon 

Using a grind of 89.6 per cent minus 200 mesh, the 

• following reagents were tried: 

Reapzents Added to the Bali  Mill: 

Sodium hydroxide - 1.0 lb./ton 
Sodium silicate 	- 1.0 	F1 

Barrettls No. 4 	- 0.2 

R.(4mgent . 	 17,Q 21ob;.t:on: (pr, 

No. 208 
No. 301 
Cresylic acid' 
Fine oil 

0 0 4 lb./ton 
0„4 
0.10 
0.05 

reagents 

Flotation time, 8 minutes. 

Reeleaned the concentrate three times without 

and combined the cleaner tailings for assay. 

Results: 

:Vveightp: 
Products 	per 	Ag, 	g of silver,: 	or 

cent :oz:/ton  g  per cent :Concentration 

Rc.ruuhe C 0 riC ::1„7 	20 09 	84.-..„ 3 	5 „. 87 g,3„ 
bri;ano-r. Cone 	7o: • 2,7 • 1e6 0-8 	" --6"1717.—  
Cleaner tailing: 14,3 	4.86 	17,2 	7.0:1 
Flot. tailing :  83,0 	0.77 	15.7 
Flot. feed 	:100 00 	4.06 	100,0 

• re 
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(Details of Experimental Tests,  conte d)  - 

Test No. 9. - Flotation. . _ _ _ _ . _ _ . 	--------- 

This test was made to note the effect of using a 

sulphidizing reagent. 

Reauent Added to the Ball Mill: 

Sodium hydroxide 
Sodium sulphide 
Coal Tar Creosote No. 

- 1 0 0 lb./ton 
- 2.0 

634 - 0.2 

Dilution, 4:3 

Grind 76 per cent minus 200 mesh. 

Reagents Added to the_Flotation . Machlne: 

No. 200 
No  301 
Amyl xanthato 
Cresyll.c. acid 
Pine oil 

0.4 lb./ton 
0 0 4 
0.4 
0.1 
0,05 

Flotation time, 7 minutes0  pH of pulp, 10. 4 . 

similar test was ground 82 per cent minus 200 mesh. 

The rougher concentrates were subsequently treated by cyanlda-

tion and were not recleaned. 

Results of Flotation: 

ProductS 	: per 	: Ag, 	of sliver, : 	of 
cent 	:oz./ton 	per  cent 	:Co no- canyatIcal 

(3 

Flot  tailing 
No. 1 	 g 43,6 	0,72 

blot. tailing 
No. 2 	 43.9 	0.74 

Combined tailingst,  
Nos. 1 and 2 	g 87.5 	0,73 

Cale:, feed 	g 100.0 	3.74 

82,8 	8.0:1 
Ar.333333,3,3-_,33( ■ 337.,....333. 3,3•1•3353312-3,-n,333,33(3331,3w3,3,33.3(3,3.3,33,3,,,03 

..8 5 

8.7 

17.2 
100.0 

_ 

N.B.: Flot. tailing No. 1 was 82 per cent 
minus 200 mesh. 
Flat. tailing No. 2 was 76 per cent 
minus = -200 mesh, 

The sulphidizing reagent appeared to be beneficial 

in this test. 



àmyl xanthato 
No. 20.8 
Mo. 3G1 
Cresylic acid 
Pine oil 

0.65 	075 

u.10 
0„05 0.05 

0.4 
0.4 
0.10 
0.05 

0,4 
0.4 
0.10 
0.05 
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(Details or Exp*rimental Tests e  nontqd) - 

Test No. 10 - Cyanidation or Flotation 

This test was made to nobo the extraction of 

silver, by cyanidation, from flotation rougher concentrates. 

Pour samples of minus 14 mesh  tailing were used 

to prepare a rouGhor concentrato for nyanidationo 

Reaents Added to the 13c111 Mille 

'3odium hydroxide 	Test 	Test 	Test 	Test 
A 

(Lb./ton) 
sodium  hydroxide - 	1.0 	1.0 	1 00 	1.0 
3odium silicate - 	1.0 	 1.0 	- 
Barrett , s Uo. 4 - 	0.2 	0.2 	0.2 	0.2 

Grind, -200 mnsh. - 	82 2g 	91% 	32;i; 

.Dllution,. 

Rea ents Added to the Flotation Machine: (Lb./ton) 

t 	el ,oncen a %, 
wman-,-ceemlsex.r. 

pH, 10.1. 

Plotation time, 8 	ntites  for each. sample. 

Results f Flotation: 
As-says e :Distribution,: 	Ratio 

z Ag, 	of silver, : 	of Products 	per  
cent zoz o /ton 	per  cent 	:Concentration 

•••■■ . 	 g 
Rourbor con- 	 g 10 0 6 	29.88 	78.7 	 9 0 4:1 
Uombinea fiota- g 

	

tion tailing .g 	89.4 	0 0 96 	21 0 3 	 . . 
Flotation feed g 10 0,0 	4.03 	100,0 

	

Flot, tallIng A e,  22.8 	0,08  
S9 	 tf 	Be 	22,1 	J 0 93 	5.1 
tO • 	to 	0 g 	2.:5„1 	0.97 	506 	 . 
to 	to 	D '‘'' 	; 1 04 	0.96 	5. 1  

The bulk concentrate recovered by flotation was 

filterod, washed, sampled, and . divided ILL() four chari5es. 

Each was then repuiped in cyanide solution containing 

5 pounds NaCU per ton of solution. Lime wes added at the 



- 

(Details  of  ri;xperimental Tests, cont , d) 

rate of  Li  pounds  CaO per ton of  concentrate (dry weight), 

for  protective  alkalinity.  the  pulps were then subjected 

to agitation for periods  of 24, 48, 72 and 96 hours. 

Results of Cianidation of  Flotation Concentrate:  

	

lUxtraction : 	 • . 	 . 
• : 	• . 	of silver,  : 	 • . 	 • 

Period : Assays, : 	per cent  	: 	Final 	:  Reagent 	: Reducing 
of  ai4.-:Agl oz./ton:From  :In  Terms: Titration,  :  Consumed, : 	power. 
tion, : 	-7=7:conc.:of Orig:lb./ton Soln.:1b0/ton Ore:  c.c 0 N/10 
hours :Feed: ing  : 	:  Feed 	:NaCN:  CaO :NaCN  :  Cao %  K11n04/L.   

• 
24 	: 29.88 1.85 93.8 	7b 0 9 	3.5 	1.0 	4.5 	7.0 	68 
48 	:29.88 1.28 95.7 	75.4 	4 4 	0.6 	5.2 	8.2 	160 
72 	:29.88 1.12 96.2 	75.8 	4‘8 	0.8 	6.1 	7.6 	188 
96 	:29.88 1.02 96.6 	76,0 	4.9 	0,8 	7.3 	7.6 	188 

The calculated  combine  tailing from flotation and 

cyanidation was as follows: 

After 24 hours of agitation  - 1 0 06 Ag oz./ton 
" 	40 	" 	9 	9 	- 0.99 " 	9 
H 	72 	" 	H 	11 	-  0.90 " 	u 
" 	96 	9 	9 	9 	-  U.97 " 	9 

Test  No  11  -  Cyanidation of  A  Flotation Concentrate, 

This test was made  to  note the  effect of  adding 

lead nitrate to the pulp  at nü  rate of  one-half pound per 

ton of solution. 

A  rougher concentrate containing 82.9 per cent  of 

the silver in the  feed was agitated in a'ive  pounds  NaCN  per 

ton solution for  24  hours. Lead  nitrate at the rate of  0.5 

pound  per ton of solution was added to  r:. 	pulp. 

	

:  Extraction : 	 - . 

	

: 	of silver,  : 	 • 	REAGENTS CONSUMED 

	

Asoays, :  	per eent  

	

A Le oz./ton:From  :In Terms: Tltration,  :   	____ 
:Tall-:conc.:of Orig,:lb,/ton  SolnAlb./ton  Conc.:IF-Ft-On- Ott 

	

Feed: in : 	: 	Feed  :NaCN  :  CaO  :  NaCN  :  Ca0 :NaCN  : CaO   
• . 	 • 

	

. 	 . 	 • 

	

. 	 . 
•24.90  1,46: 94,1 	78,0 : 3,7 	0,2 : 3.9 	4.2 :0,48 0,52 

	

24.90 1.34:  94.6 	78,4  :  3 0 5 	0.2 : 4.5 	4,2 :0,56 0,52 
. 

	

. 	 . 	 . 	 . 

Lead nitrate added (0.5 lb./ton solution), 

Reducing power of solution: 
(1) 96 c.c. N/10 K4n04 per litre. 
"(2) 156 " 
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(Details of Experimental Tests, contqd) - 

The lead nitrate reduced the am.ount of fouling, 

but did not increase the extraction in this test. 

Test :No. 12 - Settlînc Tests, 

This test was made to note the rate of settling of 

the pulp at varioue dilutions, A sample of the ore was ground 

in water with 4.0 pounds of lime per ton dry weight. A screen 

test shows that 84.5 per cent of the ground pulp was minus 200 

Mesh No cyanide was used. A sample of the tailing was found 

to have a specific gravity of 2.96. 

The ground ore was placed mn a cylinder 2 inches 

in.diameter at a dilution of 1,621. Titration. for Ca0, 0.3 

pound per ton solution. Readings of the pulp level were made 

at intervals of 5 minutes for 1 hour, The pulp was  thon 

 diluted to 21 and a similar set of readings was made. 

Results: 
----7-151ETPITOT9-17P71-7-"Iiitffitiff7M-- 

 Time,  
?1> _Pulp ft,2 g 	,,feetg 	J'12.7.1riu 	in f e et_ 

	

0 	3.360 	 g 	3..940 	-- 

	

5 	g 	3.315 	0.045: 	3.89 	0,05 

	

10 	g 	3.285 	0,03  g 	3.85 	0.04 

	

15 	3.245 	0.04 : 	3.81 	0,04 

	

20 	g 	3.220 	0.025: 	3.77 	0.04 

	

25 	g 	3.200 	0.02 	3.72 	0005 

	

30 	g 	3,17 	0,03  g 	3.68 	0.04 

	

35 	3.14 	0.03 g 	3.64 	0,04 

	

40 	g 	3.11 	0„025: 	3.60 	0.04 

	

45 	g 	3.09 	0.025: 	3.56 	0.04 

	

50 	g 	3.06 	0,03 : 	3.52 	0.04 

	

55 	g 	3.035 	0,025: 	3,48 	0,04 

	

GO 	: 	3.005 	0.03 g 	3.44 	0.04 _ . _ _ . 

Totals g 

Conclusions: 

The results of the tests indicate that the tailings, 

as re-presented by the samples under investigation, require 

0,355 	0.355 	0.50 	0,50 
ft./hr. 	 ft,/hr. 
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(Conclusions', contqd) 

grinding to obtain a maximum recovery by either cyanidation 

or flotaion, 

The 2.0 pound UaCN per ton solution appears to . 

give the best recovery from. the tailing .for the same periods 

of agitation. A stronger solution Is required for the flota-

tion concentrates. 

The use of mercuric hydroxide did not appear-to 

rai se extraction 

The addition of lead nitrate to cyanide solution 

did not Increase extraction ,but appeared to reduce the 

amount of fouling in the solution 	. 

The tests Indicate that by cyanidation 'T99 per cent 

of the silver could be recovered from  the tailing as received 

and that by grinding 75 per cent minus 20.0 mesh up to 90 0 5 

per cent of the silver . could be-recovered. 

By notation  on the tailing, as received, 45.5 per 

cent of the sliver was recovered, On regrinding the tailing, 

up to  84 per cent Of the silver was recovered in a low grade 

(20 ounces) concentrate. 

The overall recovery by 

flotation was only 76 per cent of the silver, depending on 

the period of agitation  of the  flotation concentrate. 

The final conclusions for treatment were not decided 

by the methods used In the tests. Further work was done by 

Mr. Devine both here and at the property. 

000000000000 
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combining cyanidation and 
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