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Shipmnt ; 

A shipment of two samples of material, designated 

Sample No , 1 0  Dump Tailing, weight 11-à pounds, and Sample 

No , 2, Hillside 'Palling, weight 10 pounds, was received on. 

August 16th, 1941. These samples were submitted by j. M. 

Tillen, Trout Lake, British Columbia. 

In his request letter, Mr. Tillen states: 
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(Malpmmt,  ont d) 

"These sample3 aro fram the old Silver Oup-Nettie P 

m111„ situated at Five Mlle on Lardeau Creek In the Lardeau 

mining division of British Columbia° The mill was designed 

to treat the ores from the Nettle P and Silver Cup  mines ° 

The plant was In operation about 1903-4, and about 10,000 

tons of ore were  milled °  The recovery was very low °  The 

mill was shut down and never operated again ° " 

Characteristics of the Samplesz 

Both samples varied from coarse to fine neterlal, 

including lumps of clay °  PanlUng disclosed some sulphides 

which were badly oxid:Ued °  

Purpose ot' the Tnvostti,aMon. 

The shipment wes made to  do termine a method of 

recovering the silver in the form of a high-grade concentrate 

Investigative Procedureg 

In order to determine the character of the material 

and the values In the various sized products, panning tests 

and screen analyses were made on eaàh sample of the Shipment °  

Flotation tests were then made and Included 

variations of grinding and the use of reagents, 

Results of Test Work 

The  recuits  disclose that the original grind r,pf 

thls ore had slimed a great deal of the silver °  55 per cent 

of the silver was found in the material passing . through a 325- 

mesh. screen °  Thi s 	inied :material fery dif h. cult to recover 

b y flotation 0  

The ma. ter1R.à. 	e 	badk.  OXIdized, due to 

expc.)sure on the dump a  

(Cont....,aed on next page) 
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Gold, oz./ton 
Silver, " 
Copper, per cent 
Lead, 	îî 
Zinc, 	 ft 

Mercury, 

0.105 
13.24 
0.04 
1.60 
0.50 
Pr ace 

0.025 
9.62 
0.08 
1.58 
0.90 
Trace 
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(Results of Test Work, contld) 

Tho tailings are very acid, requiring 22 pounds of 

soda ash per ton to gøt a pH of 6.5 to 605. 

Concentration by flotation gave a recovery of 60.9 

per cent of the silver, in a concentrate containing 47 ounces 

of  suive r per ton. Increasing the grade of concentrate to 

94 0 9 ounces of silver per ton lowered the recovery to 30 per 

cent of the  s:( .i 	in the feed. 

Water ,-washing the material prior to flotation, apart 

from decreasing the amount of soda ash consumed, was of no 

benefit to the recovery. 

Sarno:I:Inc and Analysis: 

The shipment was sampled by standard methods and 

was found to contain: 

Sample No. 1. 
D'uo 

Sample  No 2. 
-EfrrifiTfé)--  

Tailing. 

A screen sizing test was made on each sample as 

received: 

Mesh. 
No. _ 

+ 14 
- 14+ 20 
- 20+ 26 
- 26+ 35 
- 55+  48 
- 48+ 65 
- 65+100 
-100+150 
-150+200 
-200 

Sample No. 1. 
Weight, 

g 	per cent 

1.23 
4.35 

3 	7.39 
9.26 

13.10 
8.44 
ri 

O 7.95 
7.61 
4.78 

35.91 
IbMir  

.S.9,..mple No 
Irtre'rght7- 

 __per_ cent 

3,20 
0.97 
2.63 
7.90 
13.12 
12.84 
12.60 
12.96 
7.13 
26.65 

7r.c5-670--0- 



19.88 
6.84 
18.07 
55.21 

15.69 
6.51 
20.67 
57,13 
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A screen analyals was made on each sample of 

tal1ing9 witU the following results: 

Sample No 1. - Dum2 Tailing. 
:Weight, : Awys 9  g 	DistribUtion„ 

Product 	: per  . 	per  cent 
g  cent 	All_ _ .g  

- 

	

--> 65 mesh : 43.75 	0.025 	4 034 	57,02 	19 9 93 
= 65+100 " 	. . 7.95 	0.03 	3.01 	8 0 07 	2.51 
-100+200 " 	g 12.39 	0.015 	5.43 ' 	6.29 	7.06 
-200 	u 	. v5 oi . ,..,.„.- 	0.04 	18.70 	48.62 	70,50 

o 
■=, 	 0.-tegylainsucr.teet.02luezananr,-,-.10,0-, nr+Ta■etea.1..0,.Z..-e 

Feed°  :100 0 00 	0.0295 	9.53 	100.00 	100.00 

Sample No. 2 0 - Hillside Tailing. 

	

4. 65 mesh  g 40.66 	0.045 	6.81. 
- 65+100 " 	12.60 	'0.06 	7.52 
-100+200 " 	 g 20.09 	0.12 	12.53 
-200 	 g 26.65 	0.25 	28.85 

0 
Feed 	 :• 100.00 0.12 	13,95 100.00 	100.00 

f."e■ 

Feed assays calculated values. 

.1.1.117 

Details of Teste 

Test_Ne. 1. =ylotation_in Natural_pulE. 

The feed for this test was made up of portions 

from each sample reground in a ball  mil].  to 90 per cent 

minus 200 mesh with tap water. No alkaline reagents were 

added. 

The reagonts added to the grind were 0.2 pound of 

Aerofloat Reagent 208 and 0,15 nound of Aerofloat Reagent 25 

per ton of feed. 

The pulp was transferred to a flotation machine 

and after dilution was found to hava pH, 6.1. 

The pulp was conditioned 5 minutes with 0 0 1 pound 
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Wo, lp con'-7, 0 d 

Reagent 301 per ton and after adding 0.05 pound of pine 

oïl per ton a black  slimy frotâ was recovered. Reagent 501 

was added in stages until no further froth was recovered, 

a total of 0.2 pound par ton. An addition of pine oil was 

required. A total of 0 0 10 pound  per ton pine oil was used .  

The flotation period was 12 minutes and the pH 

Of the pulp at the end was 5,7 9  indicating increased acidity. 

The flotation concentrate was recleaned without 

II› 	. 	reagents. 

Results: 
g Weight » : Assays„:Disurlu 

Product pr e oz/ton .on 	per  cent 	concen- . 	 _ 
: cent g 	All„ g Ae_.)  Au : Ae g tration 

Feed 	 : 100.00 	0,04 	10,94°  100.00 100.00 

0.12
0  Rough conc. 	, 24.7 	 29.770 71.66 67.25 	4.1:1 0  

g 
Cleaner cone ° 	. . 	9.2 	0.26 	53.05 	60,00 44 0 60 10.9:1, 
Middling 	g 15.5 	0.05 	15.97 	11.66 22.65 	6.5:1„ 
Plot ,  tailing 	g '75.5 	0.015 	4,76 	28.54 32.77 

• 1 .9 
Calculated values from the products of the test. 

Lead in conc. - 4.50 per cent. 
6,22 	te 

Test No. 2. - Flotation. 

A flotation test was made on a feed composed of 

equal amounts of both samples reground to 56 per cent minus 

• 200 mesh. 

The reagents added to  the  grind  were  

Lb /ton 

Soda ash 
Aerofloat No.  

d1.0 
25 - 	0.14 

Reagents added to the pulp in the flotation 

machine were: 

(Continued on next page) 



(Test No. 2 »  contd) 
Lb./ton, 

Ge 

et) 

2.0 
1.0 
0.2 
0.1 

100.00 0.052 	11.06 100.00 100.00 
0 

Feed 

Soda ash 
Barrettus Wo. 4 oil 
Sodium suaphide 

17.5 
0.15 
2,0 

0.25 
0.05 
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Sodium silicate 
Copper sulphate 
Potassium. amyl xanthate 
Pine oil 

The rough concentrate was recleaned with 1 0 0 

pound-of sodium silicate por ton. 

: Weight e : Assays 9 :Distribution o  :Ratio of 
Product 	: Per per cent 	. concen- . 

cent ' : Wu : X7 . Au 	0 ik : tration ----------=gr-------''-_r_.:f-,--z-zl,-';---.---------7---,----z-,T--4---=-z- 

Rough conc. 	:12 W 0 28 	48 76 66 36 54.35  

	

Cleaner conc. : 	3.46 0.77 	94.90 	51.08 29.68 	28.91. 
Middling 	. 

	

. 	8,87 0 0 09 	50.77 	15.30 24.67 	11,31. 

	

Flot. tailing : 	87.67 0.02 	5.76, 33.62 45.65 

0 
Calculated values. 

A higher-grade concentrate was recovered than was 

obtained in the preceding te8t 9  with a sacrifice of recovery. 

erk,. 

Test No. 3. ,r _Flotation and_Uporpanpr 

The feed was composed of equal amounts of both 

samples and was reground to 81 per cent minus 200 mosh. 

The reagents added to the grind were:, 

Lb ./t94. 

Reagents added to the flotation machine  were  

Lb eiton. 
Gr> 

Potassium amyl xanthate 
Pine oil 

(Continued on next page) 



Soda ash 
Copper sulphate 
Potassium amyl xanthate 

5,0 
1.0 
0,25 

•=1 

45.66 
17.23 
4.31 

74.81 
11,81 
13.38 

44,48 
30.01 
25,51 

6.9:1. 
4.9:1 0  
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(Test No. 3, conUd) 

A second addition of reagents included; 

Lb ./ton 

pH of pulp 8,3. 

The roui  concentrate was recleaned without the 

use of reagents. 

Results: 
-7s s  a y  s, :D. s ,r: 	on„ ; a Lao  of  

cz./ton 	: _per cent 
-

conoen  
Au 	Ac 	AU 	Ac 	tration 

100.00 	0.051 11.58 100 0 00 100.00 

Rough conc. 	31.45 	0.14 	27.43 	86.62 74 49 	3.21. 

Cleaner conc. 	11.28 	0,34 
Middling 	• 	20.17 	0.03 
Flot. tailing 	68,55 	0 0 01 

Calculated value. 

A portion of the flotation tailing was 

screened on a 200-mesh screen, The plus 200 mesh product 

was assayed. The mînus 200 mesh product was concentrated 

on the Haultain superpanner and the products were assayed. 

Results: _  _ 

SuDerpanner Concentration of  minus  200 Mesh 
Flotation Tailing, 

Weight“ 	À  s s -a: y sp 	Distribution,: Ratlo of 
Product 	: per 	olot,on 	 per cent 	conceal- 

: cent 	Au : 	Ag 	Au 	Ac 	trial:don 

: Weight s : 
Product 	p r 

cent g 

Feed 

Feed 	: 100.00 0.011 
Conc. 	: 	1.71 0.005 
Tailing 	98.29 0 0 01 

5.66 
41.69 
5.04 

100.00 100 0 00 
12.90 12.58 
87.10 87.42 

56.5:1. 

Plus 200 1e s: tailing: 

This test indicates 

Au, 0.01 oz./ton. 
Ag, 2.37 

that 67 per cent of the  

silver in the minus 200 mesh material is present as very 

fine slimes. 



Soda ash 
Barrettes No. 4 oil 

o 

14.0 
0.13 9. I, 
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Test  No, a - Dotation 

The feed was composed of equal amunts of both 

samples and was reground to 65 par cent minus 200 mesh. 

Reagents added to the ball wing 

Rou_ents_added_to_the_other,flotation mac4inqg 

8 pounds of soda ash per ton was added to give an 
alkalinity of pH 8.5. 

Reagents Nos. 208 and 301 were added in stages as 
a 1 per cent solution »  at the rate of 0.4 pound 
of reagent per ton. 

0.125 pound of pine oil per ton was used in several 
additions. 

The rough concentrate was recleaned without reagents. 

Re sul t s 
\ .1! ,• • . 	 e •• • • 	 , g Weight,a Assay s, 

Product 	. per  oz t/ bon , 
0 	cent . AU 	0 A p 
,ù1-.-.:-m-,,,,====.,,,,;w,ref„.••==.7..r.:==........=.... 

100.00 0.065 	11 0 45  

• r5rii Elq:StiT;raii7rkier.6-76.--e 
• per cent 	g ooncen- 
• Au g Ag g tration 
=============== 

100.00 100.00 

/.,. 

Feed, 
t 	 • 	 • 

Roue. mac 	35‘. 61_0.146 ____26 0 47 i-M O 20 &-!  34 _2 0_8 g 

Cleaner conc. g 	14.79 0.24 	47.14 	54.58 	60.91 6.8g1, 
Middling 	 20 0 82  0 ,08 	11.78 	25.62 	21.45  4,61,  
Flot, tailing g 	64.39 0.02 	3.14 	19.80 	17.66 

(i) 
Calculated value, 

A total  of 22  pounds of soda ash per ton of feed was 

required to give alkalinity to  the  pulp »  of pH 8.5, 

in recovery is Obtained by flotation in an alkaline 

An increase 

circuit. 

There is still a fair quantity of silver In the tailing. 
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rrest No 5 - Flotatlon with Varied ReaFouts • 

The feed wam.composed of equal amounts of both 

samples and was ground to 65 per cent minus 200 mesh, 

Reagents added to the ball millg 

lb /ton 

Soda ash 	 - 	22,0 
Aerofloat No. 25  .....1-. 

i 	No. 208 • - 	0.4 

Reagents added to the pulp in the flotation 

machine were g 

0.4 pound No 0  501 Aerofloat and 0 0 15 pound of 
'pine oil per ton, added in stages. 

The pulp  In the flotation machine had pH 9 8 0 7 0  

Recleaned conc8ntrate with 0 0 1 pound N00 301 

Aerofloat per ton. 

Resultmg 
Woight,g Assays, gDistribuuion„gRatIo 0S.; 

Products 	g per oz_l/ton 	g 	Der cent g concen- 
- cent - A- 	- Ag 	. Au . Ag gtratlon 
g 

Food  g 100000 	0 0 06 	11 055 100 0 00 100 0 00 
g 

0 	g 
Rough co?,-.10 0 	. 25.98 	0,1875 31059 	76.7 0  71 .09 	3 0 85 g 1  . 

Cleaner conc. g 	7.04 	0 045 	61 0 61 	49.87 37 0 57 14 0 2g1 0  
middling 	g 18 0 94 	0 0 09 	2043, 	26.83 33 052 	5 0 3g1 9  
Plot. tailing f, 74.02 	0.02 	4 0 51 	25 050 28 0 91 

Calculated value. 

Test No. 6 - Flotation of a Washod Pulp °  

The feed for this test waa composed of equal 

amounts or both samples and was ground in water without 

reagents to 65 per cent minus 200 mesh,  Th  8 pulp was 

filtered and washed throe times °  

(Oontinued on next page) 

-7rter. 	 te7e1... 



c->r, 
czn) 

208 
No  
No  

Soda  ah  
Aerofloat 

5.0. 
0.20 
0.5 

pH  7.7. 
9 •pH 9.0. 
303. 

No. 301 
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(Test No. (3 , contd) 

The filter cake was repuloed in a flotation machine 

and conditioned with 16 pounds of soda ah per ton, pH 8.3. 

0.2 pound of Reagents No  208 and 501 and 0,10 pound of Pine 

oil per ton  were  added to the pulp In stages as required. 

The concentrate was recleaned without reagents. 

«i--vïe7EbT'T;;T,,'''''TpTr'-à—à-T-s'7"—r'T-A..'T3t,-r--T6-tU.-ràl-i7-iÈràur6-----ir 
Product 	.  pr e 	. 	oz 'bon /, 	 . 	per cent 	. concon- . 	, 	. 

cent g Au 	., . 	ie4 	Au 	g Kg 	'.> tration -...u—,--.e:",...._---=-_n..---,--z,•..-f, ,.:---,,,,,  
, 

Feed 	
.

100.00 0.061 	11.53 	100.00 100.00 

Rosults 

Rough Conc. 	34.41 0,14  26.58 	78.57 	79.25 . 29]  

Cleaner conc. 
middling 
Flot. tailing 

12.72 0,31 	48.91 	64.40 	53.92 	7.9g1. 
21.69 0 0 04 	13,48 	14.17 	25.53 	4 0 6g1. 
65.59 0.02 	3,05 . 21.45 	20,75 

Washing the pulp Indicates that part of acidity was 

water-soluble, Tho consumption of soda ash  was redugt-ed by 

approximately 6 pounds per ton of feed by washing the pulp. No 

particular Lncreaso in recovery or grade of concentrate was 

Obtained. 

Test   NO  7. - DeslimIng followed  by  Flotation .  

The foed was composed of equal amounts of both 

samples, 

The feed was deslimed and the resulting 

reground to 65 per cent  minus 200 mesh. 

Reagents added to the bail  mill: 

Lb./ton. 

sands were 

Pulp in flotation machine »  alkalinity - 
Addition of 2.0 pounds soda ash per ton 

R 	n 0„40 pound of Aerofloat No, 
Flotation perlod e  - 7 minutes. 
Recleaned concentrate with 0.1 pound of 

• Aereloat per ton. 

(Continued on next page) 
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(Test No. 5 D  cont 9 d) - 

Rentultsg_ 
g t).Lbilc.. D .i 	.„,:sais i, 	g„ si,r yul,ion e, gRï.)-t, o at 

Product 	g par 	g 	oz./ton 	, 	po- rent 	. con- --,  . 

	PIC 	° tratl œl  
, 

Feed 	 0..00.00 0,06 	11,55 100000 100.00 
Slimes 	g 26.18 	0,055 24.55 23.21  $5.17 	5,6g1, 

0,  

Rourib couc 	g 18- 45 	0 9 '.2 	18 58 56 29 26 ec,  

Cleaner cone. 	2,77 	0.06 	51.04 42.86 12.24  
Middling 	g 13.68 	0.07 	12.01 15.43 14.22 
Flot. tailing g 57,37 	0.02 	3.70 16.50 18,37 

eeenr.:-_,,V,Zregen=t11174 

601g1 

36g1. 
7 0 3;!1 0  

A screen test mede on the slime portion  of tàe feed 

shows 99,3 per cent minus 325 mesh, 

55.17 per cent of the silver  in the feed reports in 

overflow. This result indicates that much of the 

silver occurring in the deposit of mill tailing is extremely 

fine. 

■Él.. 

Summaryg 

the slims 

The results of 

the feed contains sliver 

of the metallic  minorais  

the investigation 1nd:teats that 

in the very fine sizes. The surfaces 

have been badly oxidized. 

A concentrate containing 94.9 ounces of silver per 

ton was made at the expense of a recovery of only 50 per cent 

of the silver in the feed .  

Approximately 55 per cent of the silver ln the feed 

was foutkd in the minus 325 =sh portion. 

Using a natural puip p  a recovery of 44.6 per cent 

of the sliver was obtainc in  a . concentrate containing 

ounces of silver per ton. 

Fine grinding did not lower the valluein the 

tailings, 

53 
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Concluslonsg 

Tho :investigation indicated that the material will 

te  diffimlt to treat econom1cally- 9  due in part to the 

oxidized condition of tbD material  and 	to the deeeoe 

of sliming to which the minerais have been subjected  in  the 

original grind °  

Flotation ln a natural pulp would save the expense 

of using up to 22 poundoof soda ash per ton of feed, required 

to produce an alkalinity (pH 8 0 5) normal to flotation practice °  

No evidence of the presence of metallic mercury 

could bo discovered in any of the material. 

The results of this tnvestigation apply only to 

the samples submitted °  
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