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SUMIvIARY 

The. spodumene pilot plant of Tantalum Mining Corporation of Canada 

Limited at Bernie Lake, Manitoba, is based on a process developed at the 

Mines Branch. When expected results were not realized during start-up of 

this plant, and Mines Branch results were not duplicated in the mine t s 

 laboratory, Mr. K. D. Atkinson of the Mineral Processing Division, Mines 

Branch went to Bernie Lake for the *period June 12-29, 1973, to assist with 

the problem. 

The present report covers experiments performed in the mine 

• laboratory  in conjunction with the pilot plant operations, and also 

directly related experiments performed later in Ottawa. 

Tha results of this work demonstrated that the process was workable 

and satisfactory operation has been obtained with the pilot plant. There 

remains, however, a demand for continued improvement in overall performance. 

*Physical Scientist, Industrial Minerals Milling Section, Mineral Processing 
Division, Mines Branch, Department of Energy Mines & Resources, Ottawa, 
Canada. 
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INTRODUCTION 

Intermittently since 1968 the Industrial Minerals Milling Section 

has  clone  beneficiation work on spodumene ores for Tantalum Mining Corpora-

tion of Canada Limited (TANCO). Several samples have been tested, the most 

recent being a "Spodumene Table Test Concentrate" (g.PD 72/64 and MPD 73/12) 

prepared December 1, 1972. This represented feed for a pilot circuit at 

Bernie Lake which commenced operations in late April 1973. 

Work on this sample at the Mines Branch outlined a simple but 

effective flotation process. It was found that stage additions of a single 

reagent (Armac L-10), at the natural pH of the ground ore in tap water, 

removed quartz, feldspar, and other minerals to leave a high-grade spodumene 

product; this is known as reverse flotation. The economic feasibility of 

this approach appears to be much better than that of flotation systems 

previously developed. 

TANCO's laboratory and pilot plant operation conducted at Bernie Lake 

mill did not duplicate Mines Branch laboratory results. In response to a 

request for assistance on the problem, the author spent from 12 to 29 june 

1973, at the mine. 

In order to accomplish the  most  in the time available, it was agreed 

that the author would concentrate on laboratory experiments on pilot plant 

samples while Messrs. Clyde Lendrum, TANCO's consultant, and John Ambler, 

Mill Superintendent, would put laboratory findings into plant practice. 

This procedure would be followed until consistently good results were obtained 

in TANCO's laboratory after which work would be concentrated on the pilot 

plant. It was further agreed that Mr. Lendrum would report on the pilot 
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plant operation and the author on the laboratory work for the period covered. 

This report also records tests related to the problem but subsequently 

performed at the Mines Branch. 

TANCO'S PILOT PLANT OPERATION 

Currently, TNACO'S mill operation is for the production of a tantalite 

table concentrate, and spodumene is recovered on a pilot plant scale  (Figure 1). 

The spodumene pilot plant is housed in an extension of the tantalite plant. 

Crushing, grinding, and tabling are done in the tantalite mill to 

fill a holding tank with deslimed material which is withdrawn for further 

grinding and classification. The 'material is then passed through a low-

intensity magnetic separator and directed to one of three sets of flotation 

cells as desired. These three sets of flotation cells consist of four No. 15 

cells, four No. 12 cells, and six No. 7 cells, 
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TANCO's assay laboratory is capable of handling Ta, Cd, Sn, Ti, 

Li
2
0,  1(20,  Na2

0, P, 
Fe203' 

 Ga, Pb, Ce, Ca, Mg and 
SiO2. 

Few mine laboratories 

can achieve this. 

Test Conditions and Equipment  

In all laboratory tests performed at Bernie. Lake the following 

equlment and materials were used: 

(1) a pagergren flotation machine, 1700 rpm, 2500-ml glass bowl; 

(2) untreated Bernie Lake water; 

(3) a 1% solution Armac L-10 

(a) mixed in Ottawa, March 28, 1973, used as is, 
( p) mixed in Ottawa, June 12, 1973, used as is, 
(c) mixed in Bernie Lake, diluted from 4% solution being 

used on the pilot plant; 

(4) 0.2 to 0.3% magnetic Iron present, unless otherwise stated; 

(5) all screen analyses performed dry, on a ro-tap for 10 minutes; 

(6) the pilot plant holding tank was filled intermittently as 

required; (this caused variations in the'feed and rate of use). 

EXPERIMENTAL 

Experimental data on all laboratory tests made at the mine are given 

as Appendix A. 

The. first three tests were run on pilot plant cell feed which had 

been filtered and partly dried.  At this time, no tabling was being done in 

the pilot plant, therefore the laboratory work was performed on untreated 

mill feed rather 

floated in all three tests. However, Tests 2 and 3 indicated preferential 

flotation of the feldspars and silica in the sectioned floats. 

than table concentrate  as  at the Mines Branch. Everything 
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The grind was very fine, but this was thought due to not tabling 

before secondary grinding. Therefore, it was decided to operate the pilot 

plant on tabled product in order to obtain feed similar to that used in the 

Ottawa tests. 

Samples of pilot plant cell feed were taken in 2500-ml lots for 

Tests 4, 5, and 6. In Test 4 and 5, again everything floated. Less L-10 

was used in Test 5. 

It was found that the plant grind was finer than reported screen 

analyses indicated. In the "rush" for data soma  material had been lost by 

decantation of fines prior to screening. With this knowledge, it was decided 

to run the secondary grind in open circuit. 

The grind for Test 6 was similar to that of the Mines Branch, and 

although less material floated, a concentrate grade of 5.47 L1
2
0 was obtained. 

At this time, it was decided to move farther back in the pilot plant 

circuit and use the feed to the secondary grinding circuit (holding tank 

discharge) as feed for laboratory work. This-material was oven dried at 

approximately 400 ° F and ground in a porcelain Abbé mill with cylpebs as media. 

Much better results were obtained in Test 7 (a), CO, and Cc), the grade 

increasing with increased grinding time. 

Test 8 (a), (b), (c), and (d) were run in parallel with Test 7 to • 

see if a fresh_ grind and/or desliming had any effect on pilot plant cell feed. 

The fresh grind of only five minutes did not appear to have any' effect, but 

the desliming appeared to be beneficial. 

Test 7 did not appear to yield a complete picture, so it was decided 

to do three more tests. These were performed on a second sample taken from 

the second filling of the holding tank after our arrival. These two samples 

are quite similar on a size distribution basis (Figure 2). 
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Tests 7 and 9 were plotted with grind time versus assays of L120, 

Na20, K2
0, and recovery of L1

2
0 (Figure 3). Between Test 7 (c) and 9 (a), 

the graphs show a distinct break for Na
2
04K

2
0 but not L1

2
0. Grinding and 

float times were the only variables with float time being 7 minutes for 

Test 7 (c), and 5 J2--  minutes for Test 9 (a). Therefore, Test 10 was run 

identically to Test 9 (a) except that float time was increased to 8 minutes. 

The results of Test 10 conform better to the continuous curves of 

Figure 3, confirming that too little float time was allowed for Test 9 (a). 

A 60-minute laboratory grind yielded flotation results comparable 

to those desired so a grinding time of 60 minutes was used in subsequent 

work and the cumulative screen analysis of product between that.for 

Test 7 (b) and that for Test 9 (b) was set as the pilot plant "target" grind. 

Test 11 was an attempt to establish the threshold level and to 

determine the. dependency of the float on time. 

At this point, Mr, Henry Hartman of the 'Mines Branch joined the group 

and the. effort was concentrated on the pilot plant with the laboratory being 

used only where necessary. 

Test 12 (a) and (b) were Performed to study,  the effect of  No 7 Denver 

cells in the pilot plant, Test 12(a) showed that additional material would 

float from the No. 7 cells concentrate with no additional reagent but also 

with.little upgrading. Test 12(b) was a comparative test on pilot plant cell 

feed taken at the same time as No. 7 cells concentrate. There was very little 

difference between the results of these two laboratory tests and the pilot 

plant results. 
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Test 13 was an attempt to oxidize ferrous to ferric 

iron in the feed to the pilot plant cells by adding commercial Javex, 

containing 6% sodium hypochlorite. However, due to an excess addition of 

the Javex nothing floated. 

Test 14 was performed in which an undetermined solution of ferrous 

sulphate was added. Its effect was similar to that in Test 13 in that very 

little material floated. Further work on the role of Fe-H- and Fe-1-4-1- after 

the author's return to the Mines Branch is shown in Appendix B. 

The author was soon to return to Ottawa and the laboratory work 

would be necessarily continued. Mr. Forrest Andrews, mill foreman, did some 

testing using the established procedure. 

Good results had been obtained in the laboratory but not in the pilot 

plant up to this time. It was thought this may have been because the samples 

in the laboratory had been oven dried at a high temperature. It was, 

therefore, decided to try a pilot plant cell feed (Test 15) which was also 

oven dried. This showed negligible improvement. 

It was then decided to try to oxidize ferrous iron by bubbling air 

overnight into a bucket of holding tank discharge without drying the sample. 

Good results were obtained by doing this in Test 16. It was next decided 

to repeat Test 16 and leave out the aeration step. This was done in Test 17, 

after the author's departure, by Mr. Forrest Andrews. Good results were 

obtained. 
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COMMENTS 

Good results were obtained in TANCO's laboratory on holding tank 

discharge ground in an Abbé mill before flotation. However, very little 

beneficiation could be obtained in either the pilot plant or the mill 

laboratory after secondary grinding and classification in the pilot plant. 

A considerable proportion of the original feed was discarded as 

waste in preparing flotation feed. However, as developing a workable 

flotation system for spodumene, rather than optimum throughput, was the 

objective, this was not taken into account. 

Mr. Forrest Andrew has followed the author's test procedures and has 

continued the laboratory work necessary in de-bugging the mill circuit. 

This work has been reported in part by Mr. Clyde Lendrum elsewhere. 

At the time of the author's return to Ottawa, soluble ferrous iron 

was considered to have a detrimental effect on the flotation process. 

Therefore, additional work was carried out at the Mines Branch and reported 

in  Appendix B. 
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Tests  1-3  inclusive  

Sample of pilot plant cell feed was pressure filtered and partly 

dried in oven. Approximately 425 gm weighed for each test. (25 gm for 

moisture content). 

	

Mesh 	 % Wt 	 Am % Wt  
+ 2§ 	 - 
+ 35 
+ 48 	 0.1 	 0.1 
+ 65 	 0.3 	 0.4 
+ 100 	 1.4 	 1.8 
+ 150 	 7.8 	 9.6 
+ 200 	 5.7 	 15.3 
+ 325 	 19.3 	 34.6 
+ 400 	 6.9 	 41.5 

	

- 400 	 58.5 

Typical screen analysis of test feed 13 June, 1973. At this time 

rod mill product to holding tank i.e ,  no tabling and therefore no desliming 

prior to secondary grind. 



MINES BRANCH FLOTATION TEST REPORT 

TEST NO 	1 	f SAMPLE: 	SPODITMENE (Tan.co, Bernic Lake, Manitoba) 	425 g. R.  fi.  feed 	DATE: 13 June 1973  

	

OE3JECT OF TEST 	 Grind: 	
Cl-IARC3E: 	68'13 

	

- 	float pilot plant cell feed .as is . 	 pilot plant only 	 TESTE.D BY: 	K.D.A. 

i 

	

 
OPERATION 	

Time 	% 	
PH 	

Unit 	 Reagents, ib per ton 
/ 

. 

	

min 	Solids 	 used 	  1..,--i 	(Mine 

ROUGHER 	Float 	- 	2.0 	20 	
t

I. 

	

2 	2.0  	 • 	0.48 

	

3 	 2.0 	 _ 	 0.48  

	

Total 	 6.0 	 1.44  

CLEANING 

i 	  

	

. 	. 	.z  	 Z 	P2°5 	% 	• 

	

2 	 7 .Na.-0 	% 	K 0 	 %Fe20 1  

	

PRODUCT 	
WT 	%Li0 

 
% 	Assay Dist. 	Assa3i 	Dist. Absay 	Dist , 	Assay 	Dist. 	Assay 	Dist. Assay 	Dist_ 

	

Rougher float 	 99.3 	- 	- 	- 	- 	- 	- 	- 	=77 - 

	

Rougher Conc.. 	 0.7 	- 	- 	- 	- 	- 	- 	- 	- 	- 	- 

. 	 • 

• 

" 

• 

1 
ISIEMARI.ÇS: 	All material floated non-slectively, no assays 	 I 

I 
•

. 	 • j 



MINES BRANCH FLOTATION TEST REPORT 

TEST NO 	2 	I SAMPLE: SPODUMENE (Tanco, Bernie Lake, Manitoba)  428 g R.  fi.  feed 	DATE:13 June 1973 

Ot3JECT  OF  TEST: Grind- 	 CHARGE: 	68'13 

	

. 	float pilot plant cell feed as is 	 • 	pilot plant only TESTED BY: 	K.D.A. 

Time 	% 	 Unit 	 Reagents, ib per ton 

	

OPERA-MN 	 H 
mdn 	SoHds 	 used 	L-10 	Ottawa,' Mar. 	28/73), 

ROUGHER 	Float 	 2.0 	15 	 0.48 

	

2 	2.0 	 0.48 

	

3 	2.0- 	 _ 	0.48 
Total 	 6.0 	 1.44 

IMIN1111111111111.111111111 	 MUM 	 
Float 	1 	0.5 

	

2 	0.5 	 - 

	

3 	0.5 	 - 
• 

	

4 	0.5 . 	 - •	  
CLEANING 	5 	0.5 	 J 	 -  
	  6 	0.5 	 . 	f -  

Total 	 3.0 

	

PRODUCT 	
• 	 % Li20 • 	' 	% • Piq2° 	-% 	K 	 Z2 0 	%Fe2°3 	P205 	% 

	

Assay Dist. 	Assa 	Dis . Absay 	Dist. 	Assay 	Dist. 	Assay 	Dist. Assay 	Dist. 

Cleaning float 	1 	50.5 	2.47 	36.91 	0.66 	52.19 	1.62 	57.99 	- 	- 	- 	- 
2 	15.2 	3.08 	13.85 	0.63 	14.99 	1.42 	15.30 	- 	- 	- 	- 
3 	8.9 	3.98 	10.46 	0.58 	8.07 	1.20 	7.56 	- 	- 	- 	- 
4 	• 	4.7 	4.48 	6.20 	0.55 	4.03 	1.10 	3.65 	- 	- 	- 	- 
5 	3.5 	4.84 	5.02 	0.65 	3.57 	1.20 	2.98 	- 	- 	- 	- 
6 	1.2 	5:45 	1.89 	0.59 	1.08 	1.04 	0.86 	- 	- 	- 	- 

Cleaning 1 conc. 	15.2 	5.46 	24.56 	0.65 	15.47 	1.05 	11.31 	- 	-. 	- 	- 

	

Rougher conc. 	 0.8 	4.57 	1.11 	0.47 	0.60 	0.61 	0.35 	- 	- 	- 	- 

. 

' 

i 	 • 
Heads 	(Calc 1 d) 	100.0 	3..38 	100.00 	0.63 10000 	1.41 100.00 

RE.MARKS: 
Check on mine L-10 versus Ottawa L-10. 	 O 	 • 

_. ,...,_ 



MIN . E.S BRANCH FLO.TAT1ON TEST REPORT 

TEST NO 	3 	'SAMPLE: 	SPODUMENE (Tanco )  Bernie Lake, Manitoba) 417g R. fl. feed 	DA -1- E: 11 :Time 19_7'3  

. 	float pilot plant cell feed as is 	 pi 	
CHARGE: 	6813 

	

00JECT  0F TEST: 	 Grind: 
• lot plant only 	 TESTED ElY: 	K.D.A. 

Time 	% 	 Unit 	 Reagents, lb per ton 

	

OPERATION 	
. 

	

min 	Solids 	 use d 	L-:10 (mine) 	 	

•	  

	

ROUGHER Float 1  a 	0.5 	14 	 0.48 
	 b 	0.5 	 -  

	

0 	0.5 	 _ 

	

(d) 	0,5 	 - 
, 

	

2 	(a)  	1.0 	 0.48 	 

	

2 	(b) 	1.0 	 - 

	

Total 	4.0    	. 

CLEANING 	None 	 . 

	

1---   	

WT 	I 	% Li20 	 %•Pq2° 	% 	K20 	%Fe20  

	

PROD UCT 	 - 	 
Vo 	Assay Dist.  	Assai 	Dist. Absay 	Dist. 	Assay 	Dist. 	Assay 	Dist. Assay 	Dist. 

	

Rougher float 1 (a) 	50.8 	2.28 	34,72 	0.60 	50.52 	1.35 	56.21 	 _ 	_ 	- 

	

1 (h) 	12.7 	3.33 	12.68 	0.65 	13.68 	1.25 	13.01 	- 	_ 	_ 	- 
1 	(c) 	8.4 	-4.04 	10.16 	0.60 	8.34 	1.16 	7.97 	- 	- 	- 	- 

	

1 (d) 	6,7 	4.50 	9.05 	0.60 	6.67 	1.07 	5.88 	- 	- 	- 	- 

	

2 (a) 	17.0 	5.16. 	26.32 	0.60 	16,92 	1.02 	14.22 	- 	- 	- 	- 
2 	(b) 	2.2 	5.55 	3.59 	0.58 	2.07 	0.88 	1.56 	- 	- 	- 	- 

	

Rougher conc 	 2.2 	5.39 	3.48 	0.50 	1.79 	0.65 	1.15 	- 	• 	- 	- 

• • ' 

• 

Heads (calc'd) 	1100,0 	3.33 	100.00 	0.610000 	1.22.100.00 

F̀ EM ARIS: 	Breakdown'of froth times per L-10 additions. 



Mesh %Wt % Wt 	Cum % Wt Cum •% Wt 

0.3 
1.2 
5.2 

14.0 
26.5 
34.8 
47.3 
53.3 

0.5 
3.1 
9.9 

23.2 
39.6 
55.7 
64.2 
73.6 
77.2 

0.5 
2.6 
6.8 

13.3 
16.4 
16.1 
8.5 
9.4 
3.6 

22.8 

Tests 4-6 inclustve  

Samples of pilot plant cell feed were taken as pulp, 2500 ml. for 

each lab test. 

Typical screen analyses of laboratory test feed. 

	

14 June 1973 	 15 June 1973 

	

Tests 4 & 5 	 • 	• Test-6- 

+ 28 
+ 35 	 - 
+ 48 	 0.3 
+ 65 	 0.9 
+ 100 	 4.0 
+ 150 	 8.8 
+ 200 	 12.5 
+ 270 	 8.3 
+ 325 	 12.5 
+ 400 	 6.0 
- 400 	 46.9 

On 14 June 1973 pilot plot holding tank discharged and refilled with 

,table concentrate (1st tank full). Also an attempt to get coarser secondary 

grind. 

On 15 June 1973 secondary grind run open circuit (cyclone removed). 



M 1N E.^ ^RA^^Î4 F L^TA^^ON TEST RE PORT

T_5T t^:U 4 ^SAMPLE: SpO^tJI^FNE (Tanco9 Bern^.c Lake, Manitoba) 536 g. R. fî. feed DATG:14 June 1973

-
Ci IAFtGE: 6813

OtjJECT OF TES f: f il lll f d s i G i dl ant ceoat p ot p see a r n :
• pilot plant only TESTED E3Y: D,A.

T imfl % Unii Pzcagen:s, lb per ton
OPEFtATION p

min ^So!ids
P^

iis°d L-10 mine)

RUUGIiL•'R Float 1 (a) 1.0 19 ^ 0.37

1 (b) 1.0
1 ( c ) 1 , 0 -

1 (d) 1.0

2 (a) 1 1.0 0.37
2 b 1.0
3 (a 1.0 0.37
3 (b) 1.0

Total 8. 0
CLEANING None

^, ^ •
- -- -- - -

- _.__S-^
WT L20s g

_

%. N420 % :20 % Ie20 % Y205
PRODUCT % Assayl Distd Assa^ Dist. Assay Dïst. Assay Oist. A.ssayl Dist. Assay Ul.st.

Rougher float 1 (a) 24.3 2.29 14,19 0.80 31.92 1.47 39.02 - - - -

1 (b) 16.3 3.16 13.08 0.69 18.39 1.07 18.97 - - - -
1 (c) 10.5 . 4.10 10.93 0.58 9.96 0.83 9.48 - - - -

1 (d) 3..8 4.49 4.31 0.50 3.09 0.72 2.96 - - - ^- 1
2 .(a) 17.2 4.61 20.24 0.45 12.72 0.64 12.04 - - -. -

2 (b) 10 .0 4 .89 12,50 0.46 7.57 0.59 6.46 - - - -
^

3 (a) 6.3 . 5.27 8.46 0.50 5.17 0.57 3.92 - - - - F

3 (b) 4.0 5.41 5.48 0.54 3.52 0.59 2.56 - - - -

Rougher conc

^

7.6 5.55 10.81 0.61 7.65 0.55 4.59 - - d- - ^

Pilot Plant Cell Feed. - 4.05 - 0.58 . - 0.86 - - - - -

Heads (calc'd) 100.0• 3.92 100.00. 0.60 100.00 0.91 100.00 - - - -

ç g( ^ ^ ^
REMARKS: -

New solution L-10 and table product instead of straight feed.



MINES BRANCH FLOTATION TEST REPORT 

TEST NO 	5 	I SAMPLE: 	SPODUMENE (Tance, Bernic Lake, Manitebe)462 g 	R. fi. feed 	DATE: 	14 June 1973  

OriJECT  OF TEST: 	 I Grind 	
CHARGE: 	6813 

.; 	. . 	float pilot plant all feed as is 	q 	 ' 
• 1 	pilot pleuLt.....nnlY 	 TESTED BY: 	7 ,,n  

Time 	% 	 Unit 	 Reagents, lb per  to  
OPERATION 

min 	Solids 	 used 	L-.10 	mine 	 

ROUGHER 	Float 1 (a) 	. 	1.0 	17 	 0.22 

1 	(b) 	1.0  
1 	( ) 	1.0  

	

l(d) 	1.0 
2 	(a) 	1.0 	 0.22 

2b 	1.0 

	

2 (c) 	1 - 0 	11111111111111 	_0,22 	. 

1.0 
Total 	 8 0 0.66 

CLEANING None  

	

WT 	% Li20 • 	7,Pa.-2° 	•7. 	K20 	%I.e20., 	%  P205 	% 
PRODUCT 

	

% 	Assay Dist.  	Assai 	Dist.  Absay 	Dist. 	Assay 	Dist. 	Assay 	Dist. Assay 	Dist. 

	

Rougher float 1 (a) 	19.1 	2.27 	10..60 	0,73 	24.74 	1.42 	29.43 	- 	- 	- 	- 
1 (b) 11.7 	3.11 	8.94 	0.67 	13.99 	1.10 	14.04 	- 	- 	- 	- 
1 (c) 5.6 	3.93 	5.36 	0.56 	5.54 	1.81 	10.96 	- 	- 	- 	- 

	

1 	(d) 	4.5 	4.26 	4.70 	0.56 	4.49 	0.75 	3.67 	- 	- 	- 	- 

	

2 (a) 	27.6 	4.26 	28.79 	0.47 	23.06 	0.75 	22.51 	- 	- 	- 	- 

	

2 (b) 	11.3 	4.98 	13.74 	0.47 	9.41 	0.60 	7.35 	- 	- 	- 	- 

	

3 (a) 	•8.6 	5.42 	11.47 	0.51 	7.84 	0.59 	5.54 	- 	- 	- 	- 

	

3 (b) 	3.7 	5.73 	5.20 	0.51 	3.36 	0.59 	2.38 	- 	- 	- 	- 
Rougher conc 	 7.9 	5.80 	11.20 	0.54 	7.57 	0.48 	4.12 	- 	- 	- 	- 

Pilot Plant Cell .Feed 	4.14 	_ 	0.54 	- 	0.83 	- 	- 	- 	- 	- 
Heads  • (calc'd) 	100.0 	4.08 	100 ..00 	0.56 100,00 	0.91 	00.00 	- 	- 	- 	- 

• 

FEIVI AR K'S: 	As test 4, effect Of less É-10, threshold lev,=1 suggested. 	 . 

- - 



MINES BRANCH FLOTATION TEST REPORT 

TEST NO 	6 	1 SAIV1PLE: 	SPODTJMENE (Tenor), Bernic Lake, Manitoba) 639 g. 	R.  fi.  feed 	DATE: 15 June  1973 
: 

	

Ot3JECT OF TEST: 	 Grind: 	
CI-LAIZOE: 	6813 

 

	

. 	float pilot plant cell feed as is. 	 pilot plant only 	 TE.STED BY: 	I<  D . A_ 

Time 	0/0 	 Unit 	 . 	Reagents,  lb per ton 
OPERATiON 	 PH ' 

	

min 	Solids  	used 	L-1 0  (mine ) 	

ROUGHER 	Float  1 	2.5 	22    0.31 	 

	

2 	2.0 	 0.31  

	

3 	1.25 	 .  	0.31 	 

Total 	5.7 111111111111111 	• 	  

CLEANING 	Float 1 	3.5 	 - 	- 

	

2 	3.0  	- 
Total 	6.5 

	

PRODUCT 	
\NT 	%L120 	%.420 	% 	K20 	%Ie%1e20.3 %  P205 . 

	

% • 	Assay Dist. 	AssaY' 	Dis.t, Assay 	Dist , 	Assay 	Dist. 	Ass y 	Dist. Assay 	Dist. 

Cleaning 2 float 	14.8 	1.64 	6.24 	1.02 	23.07 	2.07 	28.23 	- 	- 	- 	- 

Cleaning 2 conc. 	10.4 	2.16 	5.79 	0.73 	11.60 	1.41 	13.55 	- 	- 	- 	- 

Cleaning 1 conc. 	37.7 	3.72 	36.01 	0.55 	31.69 	1.02 	35.41 	- 	- 	- 	- 
+ 48 Rougher conc. 	3.8 	4.34 	4.23 	0.55 	3.19 	1.10 	3.85 	- 	- 	- 	- 
-48  Rougher conc. 	33.2 	5.60 	47.74 	0.60 	30.44 	.62 	18.96 	 - 	- 	- _ 
Composite  Rougher 	37.0 	5.47 	51.97 	0.59 	33.63 	0.67 	22.81 	- 	- 	- 	- 

con.c. 	(calc'd) 

' 
' 

• 
• • 

Pilot Plant Cell F ,=.e. 	- 	4.03 	- 	 - 	1.05 	- 	- 	- 	- 	- _ 
ileads (calc'd) 	100.0 	3.89 	100.00 	0.65 100100 	1.08 100.0 -0 	-- 

• REMARKS: 	Cyclone out of 'circuit, coarser grind; 	another new solution L-10. 	. 
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Test 7 (a) - 7 (c) inclusive.  

Sample of holding tank discharge (1st tank full) had been dried and 

saved. 

Test samples of 500  gin  each were ground in a medium Abbé mill with 

a 3000-gm charge of cylpebs (1200 gm of î-  in. and 1800-gm Of 	and 500 ml 

of mine water. Grind performed at 58 rpm for times indicated; samples then 

washed in the laboratory cell. 

After each test a screen analysis was run by recombining proportional 

amounts of each product sample. 

Test/grind time 	7(a)/30 min. 	7(b)/45 min. 	7(c)/60 min.  

Mesh 	% Wt Cum % Wt % Wt Cum % Wt. 	% Wt. 	Cum % Wt 

+ 28 	0.6 	0.6 	0.5 	0.5 	0.3 	0.3 
+ 35 	3.5 	4.1 	1.9 	2.4 	1.2 	1.5 
+ 48 	6.7 	10.8 	3.3 	5.7 	1.5 	3.0 
+ 65 	9.8 	20.6 	5.9 	11.6 	2.6 	5.6 
+ 100 	19.1 	39.7 	12.1 	23.7 	7.0 	12.6 
+ 150 	19.7 	59.4 	19.0 	42.7 	13.8 	26.4 
+ 200 	12.5 	71.9 	15.9 	58.6 	17.5 	43.9 
+ 270 	5.9 	77.8 	8.0 	66.6 	10.3 	54.2 
+ 325 	6.2 	84.0 	8.9 	75.5 	11.0 	65.2 
+ 400 	2.9 	86.9 	3.6 	79.1 	4.9 	70.1 
- 400 	13.1 	- 	20.9 	- 	29.9 	- 

In test 7(a), (b), (c), after grinding, each pulp was allowed to 

stand for 30, 30, and 10 minutes, respectively, before partly decanting 

excess wash water. 



MINES BRANCH FLOTATION TEST REPORT 

TEST NO 	7 (a) 	1SANAPLE: 	SPODUMENE (rane°, Bernie Lake, Manitoba)500 g. hold tank dis. 	DATE: 16  June 1973  

Ot3JECT  OF TEST 	 CHARGE: 	6813 
float lab. ground holding tank.discharg*, 	• 

Grind: Medium Abbé mill 	30 min. TESTED EtY: 	R.D.A. 

Tirne 	Vo 	 Unit 	 Reagents, lb per ton 
OPERATION 	 PH 

min 	Solids 	 used 	 (Ottaw )June112/73 

ROUGHER v, 	, 	-, 	• 	3.0 	20 	 0.4 	
0

• 
2 	 2.0 	 0.4 

- 3 	 2.0- 	 0.4 
Total 	. 	7.0 	 1.2 

• 

CLEANING 	Float  1 	3.0 - 

2 	2 .° MOM 	 -  

Total 	5.0  

PRODUCT 	
WT 	%Li20 	% . N420 	%  K20 	Zre20 	X P205 	% 

% 	Assay Dist. 	Assai 	Dit.  Absay 	Dist. 	Assay 	Dist. 	Assay 	Dist, Assay 	Dist. 

Cleaning 2 float 	17.9 	1.42 	6,50 	0.79 	25.51 , 	1.23 	31.65 	- 	- 	- 	- 
Cleaning 2 conc. 	12.5 	2.24 	7.16 	0.75 	16.90 	1.03 	18.50 	- 	- 	- 	- 
Cleaning 1 conc. 	40.2 	3.92 	40.23 	0.58 	41.99 	0.69 	39.82 	- 	- 	- 	- 
+ 48 Rougher conc. 	9.4 	6.18 	14.90 	0.22 	3.74 	0.20 	2.71 	- 	- 	- 	- 
+150 Rougher conc. 	1 .8.7 	6.23 	29.78 	0.32 	10.79 	0.24 	6.45 	- 	- 	- 	- 
-150 Rougher conc. 	1.2 	4.51 	1.43 	0.48 	1.07 	0.49 	0.87 	- 	- 	- 	- 
Composite Rougher 	 . 

conc. 	(calc,d) 	29.4 	6.14 	46.11 	0.29 	15.60 	0.24 	10.03 	- 	O 	- 	- 	- 
Decanted slimes 

•

(losses) 	4.7 

• 

_________ 	___ _ 
Head (Calc,d) 	100.0 	3,91 	100.00 	0.55 100.00 	0.69 	00.00 

REMARKS: 

	

Sample taken. 15.  June: 1973, holding tank discharge, oven dried (+400°F) 	. 

_ 



IMNES BRANCH FLOTATION TEST REPORT 

TEST NO 	7  (b) 	I SAMPLE: 	SPODUMENE (Taaco, Bernie Lake, Man.itoba)500g. Hold Tank dis. 	DATE: 16 June 1973  

Ot3JECT OF TEST: 	 Grind: medium Abbé mill 	45 min. 	CHARGE: 	6813 

	

float lab. ground holding tank discharge 	t 	 Te.- sTED BY: 	K.D.A.  

Tirne 	Yo 	' 	Unit 	 Reagents,  lb per ton 
OPERATION 	 pH 

	

min 	Solids 	 used 	T -1 0(-. 0 ttawa jut 	- 	

ROUGHER 	Float 1 	. 	3.0 	20 • 	0.4  

	

2. 	2.0 	 • 	0.4  	 

	

3 	1.0-  	0.4 	 

	

Total 	6.0 	 1.2 

- 
• 

CLEANING 	FloaL 1 	3.0 	 - 	 

	

_ 	 2 	3.0 	 	
Total 	6.0 

'vVT 	I 	% L -120 	• 	7 .N0.20 	% 	K  0 	% 	 % . 	. 	. 	 1e203 	% 	-2 2 0 .5 	 PRODUCT 
% 	1  Assay Dist. 	Assay' 	Dist ,   Absay 	Dist. 	Assay 	Dist. 	Assay 	Dist. Assay 	Dist. 

Cle.aning 2 float 	19.3 	1.89 	9.09 	0.90 	31.28 	1.49 	40.59 	- 	- 	- 	- 
Cleaning 2 conc. 	14.2 	2.03 	7.19 	0.75 	19.19 	1.05 	21.06 	- 	- 	- 	- 
Cleaning 1 conc. 	42.1 	4.34 	45.47 	0.50 	37.86 	0.55 	32.64 	- 	- 	- 	- 
+48 Rougher conc. 	4.9 	6.30 	7.66 	0.23 	2.02 	0.21 	1.45 	- 	- 	- 	- 
+150 Rougher conc. 	16.2 	6.51 	26.30 	0.25 	7.30 	0.12 	2.75 	- 	- 	- 	- 
-150 Rougher conc. 	3.2 	5.43 	4.29 	0.41 	2.34 	0.34 	1.52 	- 	- 	- 	- 
Composite rougher 

conc. 	(Calc,d) 	24.3 	6.33 	38.25 	0.27 	11.66 	0.17 	5.72 	- 	.- 	- 	- 

Decanted slimes 	4.3 
(losses) 

I 

Heads 	(Calc,d) 	/ 
1100.0 
	

'  

	

1  4 02 	100.00 	0.55 100.00 	0.70 100.00 	- 

	11  	
- 	- 	- 

	 . 	 . 
REMARKS: 	 • 	• 

As 7 (a) 

• 



MINES BRANCH FLOTATION TEST REPORT 

TEST NO 	7 (c) 	SAMPLE: 	SPODUMENE  (Tanco, Bprnic Lake, Manitoba) 500 g. Hold  tank  dis. 	DATE:16 June 1973 

Ot3JECT OF TEST: 	 ii Grind: 	
CHARGE: 	613  

float lab. ground holding tank discharge 	. 	Medium Abbé mill 	60 min. 	TESTED E3Y: K.D.A.  

	

Time 1 	% 	 Uni.:: 	 Reagents, 1b per ton 

	

OPERATION 	 i  
	 J 	

rnIn 	Solids 	 used 	L-10 	!(OttaTita. June 12/73i  

ROUGHER 	Float 1 	3.5 	20 	 ;0.4 

	

2 	2.0 	 10.4  
• 

	

3 	-1.5_ 	 10.4 	 1 

	

Total 	7.0 	1 	 ! 1.2 

' 

CLEANING Float 1 	2.5 	 - 

._. 	 2 	3.0  	 1 	-  

	

Total 	5.5 	
/ 

	

 
PRODUCT 	

NNT 	1 	% L1.20 	• 	% .Na.'70 	% 	K20 	%Fe20,-, 	4' P2°5 	 

	

, 	1 

	

7° 	1 	Assay  Dist. 	Assai* 	• Dist. 	ASsay 	Dist., 	Assay 	Dist. t Assay 	Dist. Assay 	1 1Jist. 

I 

	

I, 	
_ 	_ 	_ 

Cleaning 2 float 	 21.0 	1' 51 	7.50 	0.95 	37.65 	1.60 	47.49 	- 
Cleaning 2 conc. 	 14.2 	11 	2.05 	6.64 .. 	0.69 ; 	18.50 	0.94 	18.88 	- 	- 	- 	- 

Cleaning 1 conc. 	 47.2d 	5.19 ;57.98 1 	0.41 I 	36.59 	0.45 	30.08 	- 

	

' 	
- 	- 	- 

+ 	48 Rougher conc. 	3.2 	i 	5.76 I 	4.36 	0.30 	1.84 	0.36 	1.65 	- 	- 	- 	- 

+ 150 Rougher conc 	10.2 	il 	7.15 	17.25 	0.15 	2.89 	0.05 	0.72 	- 	- 	- 	- 

- 150 Rougher conc. 	4.2 	I 	6..32 	6.27 	0.32 	2.5 	0.20 	1.18 	- 	- 	- 	- 

Composite Rougher conc. 	
11 (Calc;d 	I 17.6 	I 	6.69 	27.88 	0.22 	7.2E 	0.14 	3.55 	- 	_ 	_ 	_ 

	

i 	. 	 1 
I' 

	

1 	
i 

Decanted slimes (losses 	1 	6.8 

• . 	. 
Heads (Calc'd) 	 100. 0 	4.231100.00 	0.52 f 100.0 	0.70 100.00 	- 	- 	- 	- 

	 1 	
1 

REMARKS: 	As  7 (a) : 	. 	 . 

- 	 - 
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Tests 8(a)- 8(b) inclusive 

Samples of pilot plant cell feed were taken as pulp, 2500 ml for 

each laboratory test. 

Typical screen analysis of laboratory test feed. 

Mesh 	 % Wt 	 Cum % Wt  

+ 48 	 1.9 	 1.9 
+ 65 	 4.1 	 6.0 
+ 100 	10.3 	 16.3 
+ 150 	11.7 	 28.0 
+ 200 	13.3 	 41.3 
+ 325 	18.1 	 59.4 
- 325 	40.7 

Holding tanks refilled 18 June 1973 (2nd tank full) with table 

concentrate. 

When the samples were taken there was caustic to 3' x 6' secondary 

ball mill (pH to 8.5). Open circuit grind. 



MINES BRANCH FLOTATION TEST REPORT 

TEST NO 	8 (a)  1SAMPLE: 	SPODUMENE (Tanco, Bernie_ Lake, Manitoba)463 c 	R. fi.  feed 	4 DATE.:18 June 1973  
: OF3JECT OF  TEST:float pilot plant cell feed'aS is 	Grind: 	 CHARGE 	6813  

i 	. 	pilot plant only 	 /TESTED  BY K.D.A.  

Thme 	% 	' 	Unit 	 Reagents, II, per ton 
OPERATION 

min 	Solids 	' 	used 	L-10 	(Otta-w i% June 12/73) 

ROUGHER 	Float 1 	. 	3.5 	17  	0.4 	 

	

2 	2.0 	 0.4  	 1  

	

 	0.4 
Total 	 6.5 	 1.2 

. 	 • 

CLEANING 	Float 1 	3.5 	
. 	 . 	_ 

	  2 	3.0  	- 

. 	Total 	6.5 	 I 	 	
WT 	

i  I 	%Lie 	% -N429 	% 	K20 	î 	% Fe29,3 	P205 	% 

	

PRODUCT 	 - 
7° 	Assay  Dist. 	Assai  	Didt. Absay 'Dist. !Assay [Dist. 	Assay 	Dist, Assay 	Dist. 

1  

Cleaning 2 float 	 17,8 	1.53 	6.79 	0.91 	24.94 	1.72 	33.29 	- 	- 	- 	- 
Cleaning 2 conc. 	 14.6 	2.51 	9.15 	0.76 	17.11 	1.16 	18.44 	- 	- 	- 	-• 

Cleaning 1 conc. 	 47.8 	.4.67 	55.78 	0.56 	41.31 	0.72 	37.51 	- 	- 	_ 	_ 

+ 48 Rougher conc., 	 2.7 	3.92 	2.64 	a...5a 	2.41 	0.97 	2.85 	- 	- 	- 	- 
+150 Rougher conc. 	 12.9 	5.78 	18.61 	0.59 	11.73 	0.48 	6.74 	- 	_ 	_ 	_ 

-150 Rougher conc. 	 .4.3 	6,62 	7.03 	0.38 	2.45 	0.25 	1.16 	- 	- 	- 	- 
Composite Rougher conc. 	19.9 	5.71 	28.28 	0.54 	16.59 	0.50 	10.75 	- 	

. 	- 	- 
(calc'd) 

• I t.  
./ 

1 	 . 	 1 1 	

1 

Heads 	(calc i d) 	 el00.0 	1 	4.00 ;100.00 	0.64 p_00.O0 	0.91 	100.00 	- 	- 	- 	- 

REMARKS: 	 - 	- 	- 

	

Sapplaa taken 1030 June 18/73; 	cyclone out of  circuit,  caustic added to"mill pH 8.5 

. 	 _ 	- 	 .1 



.IVIINE.S BRANCH FLOTATION TEST REPORT 

TEST NO 	8 (1) ) 	SAMPLE: 	SPODUMENE ,(Tancop Bernic Lake ., :Manitoba)  	 DATE: 

	

a) 	498 	 18 June 197'3  _ 	
, :E.,___n...__feecsj_j 

CHARGE: 	6 1 3 OBJECT OF TEsT 	float pilot plant cell feed 	. 	1  Grind': 

	

pier_ _ iim 	,i.iç '4 t Vrrt plus 5 min. 	TESTED BY: 	Tc -n _ A _ 	j  
! 	 li  

.1 	
. 	 Reagents, lb per ton 

Ti me 	% 	,..ii_i 	! 	Unit 	 .  
OPERATION 

rnin 	Solids 	r 	used 	L-10 vs  Ottaw 	June 	!12/73_) 	 

ROUGHER 	Float 1 	. 	4.0 	18 	 • 	0.4 	 .  

	

2 	 2.0 	 • 	 0.4 

	

3 	 1.25 	 , 	0.4 	
. 

	

Total 	7.25 	 1.2 

Of,EANING pi oé.i t 1 	3.0  	 _ 

	

2 	, 	2.5 	 - 
- 

Total 	5.5 	
1 	• 	 j  	

PRODUCT 	
WT 	%L170  . 	% • 2° 	% K20 	%1e203 	h P20 5 	% 

	

 	% 	Assay  D1s1- . 	Assai 	Didt.IASsay 	Dist. 	Assay 	Dist. 	Assa.y 	Dist. Assay 	Dist. 

Ï 
Cle.aning 2 float 	 17.6 	1.92 	8.22 	0.86 	23.41.1 	1.51 	29.42 	- 	- 	- 	- 
Cleaning 2 conc. 	. 	16.3 	2.70 	10.69 	0.77 	19.381 	1.20 	21.62 	- 	- 	- 	- 
Cleaning 1  carie. 	 51.4 	4.79 	60.00 	0.58 	46.181 	0.73 	41.60 	- 	- 	- 	- 
-'r 48 Rougher conc. 	 0 ..9 	.5.66 	1.23 	0.38 	0.521 	0.51 	0.50 	- 	- 	- 	- 
±150 Rougher conc. 	 9.2 	5.68 	12.72 	0.52 	7.40 1 	0.50 	5.09 	- 	- 	- 	- 
-150 Rougher conc. 	 .4.7 	6.27 	7.14 	0.43 	3.111 	0.34 	1.76 	- 	- 	- 	- 
Composite Rougher conc. 	• 14.8 	.5.85 	21.09 	0.48 	11.03 	0.45 	7.35 	- 	 - 	- 

(calc d) 
• 

. 	 • 

,..._. 

Heads 	(calc i d) 	 1100.0 	4.10 100 . 00 	0.64 100001 	0.90 100.00 	- 	- 	- 	- 
, 

1 
. 	 . 	  

REMARKS: 	As 8(a) .3,- grin .d for fresh surfaces..- 



i\filiqE.S BRANCH FLOTAT!ON TEST REPO.RT 

TEST  No 	8 	c) 	1SAMPLc.: 	SPODUMENE (Taneo, Bernic Lake, Manitoba)478 g. R.  fi.  feed 	DATE: 18  June 1973  
/CHARGE.: 	6813 

Ot3JECT OF  TEST: float pilot plant cell feed 	. 	Grind: pilot plant plus 5 min. 	i  

	

medium Abbé mill. 	 TESTED  BY 	K.D.A.  

Ti me 	% 	 Unit 	 Reagents, lb per :on 
OPERATION 

min 	Solids 	P 	I 	used I L-10 (Ottawa  June112/73)1_____J 	 

	

ROUGHER 	Float 1 	- 	2.0 1 17 	i 	  0.4 	t 	1-1 
	' 	

	

2 	1.5 	ï 	. 	 k 	 0.4 1  

	

3 	2.0k 	 . 	 0.4  	 

	

Total 	5.5 	 1.2  

	1 	1  
• 1  

	 i 

	1 
- 

• 
rl 	  

CLEANING 	FlOat  1 	2.0 	 - 	
r------   	- 	 ! _ 	 2 	 1  

Total 	3.5 1 	 ______I    	I 	1  
! • 	 • 	 I 	WT 	11 	% Li20 t 	% 	K20 	% Fe20 	7; P2°5 	% 
. 	PRODUCT 
	 î 	% 	11  AssayiDist. I AssaY Vis .t.  Assay 	Dist. 	Assay 	Dist. 	Assay 	Dist. Assay 'Dist. 

i 
Cleaning 2 float 	 1 	47.6 I 	2.29 	27,66 	0.80 	60.19 	1.29 	70.10 	- 	 - 	- 
Cleaning 2 conc. 	 1 	23.1 	4.49 	26.27k 	0.58 	21.14 	0.72 	18.95 	- 	- 	- 	- 
Cleaning 1 conc. 	 1 	25.8 	6:18 	40.45 	0.42 	17.13 	0.35 	10.31 	- 	- 	- 	- 
Rougher conc.' « 	 1 	3.56. 34 	5.62 	0.28 	1.55 	0.16 	0.64 	- 

1 . 	• 	fi'  	i 	
- 	_ 	_ 

•
î 

i 

• [ 

1 	
- 

• 

1 
I I . 

Heads 	(calc'd) 	 100.0 i' 	3.9.,100.00 	0.631100.00 	0.87 100,00 	- 	- 	- 	- 

	

1 	 	

REMARKS: As 8(a) + grind for fresh surfaces and 	desliming - washing steps. 



MiNES BF1PJ,NCH FLOTATION TEST REPORT 

TEST  NO 	8 (d) 	I SAMPLE: 	SPODTIMENE (Tanco, Bernie. Lake 	 DATE: 

	

,  Manitoba) 395 g. R.  fi.  feed 	 18 June 1973 	 
' Ot3JECT OF TEST: float pilot plant cell feed « . 	 Grind: 	pilot plant 	

CHARGE.: 	6813 
 

• . 	. 	lus 5 min medium Abbé• mill 	TESTE.7.D EIY: 	  

	

Time 	Vo 	1 	Unit 	• 	 Reagents, tb per ton 
OPERATION 

	

min iSolids 	• 	used 	L-10 	1 (0nel Junel 12/73j 	  
	 ' 	 r-----1 

	

ROUGHER Float 11.51 	 F-T----17-• .   0.51 	1  
, 	 1----- -1 

; 	
LI 	  

	

,s----1 	 

	

; 	1 
i 	 2----1 	 1 	 

t 	 î 	 

	/ 	 

	

1 	1  CLEANING 	None 	 i 	 . 	 1  
, 

	_____J  	

	

VVT 	1 	7 Li20 	1 	7,P420 	4 	% K20 	%Fee3 	%  P205 	Z  

PRODUCT 	 , 

	

7 ') 	Assaybist, 	As,:li' 	Dist. Assay 	Dist. 	Assay 	Dist.. 	Assay 	Dist. Assay 	ist. 

I 
Rougher 1 float 	 66.7 t 	3.09. 	51.73I 	0.70 	75.17 I 	1.04 	82.43 	- 	- 	- 	- 
+ 	48 Rougher conc. 	 0.5 	5.1 	0.65' 	0.37 	0.30 	0.50 	0.30 	- 	- 	- 	- 
+ 150 Rougher conc. 	14.3 	5,34 	19.24 	0.52 	12.02 	0.51 	8.70 	- 	- 	- 	- 
- 150 Rougher conc. 	18.5 	• 6.11 	28.38 	0.42 	12.51 	0.39 	8.58 	- 	- 	- 	- 
Composite Rougher conc. 	33.3 	5.761 	48.27 	0.46 	24.83 1 	0.44 	17.58 1 	- 	- 	- 	- 

(calc. T d) 
4 

I 1 

	

o 	 1 

•

• 

1 
! 	• 	' 	I 

Heads 	(Calc'd) 	 '100.0• 	.3.98Ï 100.0 j 	0.62 	100;00 1 	0.84 p00.00 1 	- 	- 	- 	- 
I 

I 

F.`LEMARI'çS: 	As 8 (a) and 8 (c) 	«effect single addition. 	 . 

. 	. 	 - 
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Tests 9 (a) - 11 inclusive  

Sample of holding tank discharge (2nd tank full) was taken on 18 June 

1973 at approximately the same time as sample taken for tests 8 (a) to (d). 

This sample was then dried and saved. 

Test samples of 500 gm each were ground in a medium Abbé mill using 

same conditions as Test 7. Times as indicated. 

Screen analyses similar to Test 7 were run on a recombined basis for 

Test 9 (a), (b) and (c). 

Test/grind time 	9 (a)/60 min. 	9 (b)/90 min. 	9 (c)/120 min. 

	

mesh 	 % Wt Cum % 	Wt. 	% Wt Cum % Wt. 	% Wt 	Cum % Wt. 

+ 48 	 3.5 	c  3.5 	1.6 	1.6 	1.0 	1.0 
+ 65 	 2.9 	-u6.4 	0.4 	2.0 	0.1 	1.1 
+ 100 	 7.7 	14.1 	2.0 	4.0 	0.3 	1.4 
+ 150 	 15.7 	29.8 	6.7 	10.7 	2.0 	3.4 
+ 200 	 18.4 	48.2 	15.3 	26.0 	8.8 	12.2 
+ 325 	 18.8 	67.0 	23.1 	49.9 	21.5 	33.7 

	

- 325 	 33.0 	- 	50.1 	- 	66.3 	- 

The magnetic iron was removed with a hard magnet for Test 11 only. 

(0.27% wt. mag. Fe). 

Size distributions for Tests 10 and 11 should be similar to Test 9 (a). 



IMNE,S BRANCH FLOTATION TEST REPORT 

NO 	9(a) 	!SAMPLE: 	SPODUMENE (Tanco, Bernic Lake, Manitoba)  500- 	ho s ., 	, .._ 	
DA I E: 	• 	,_ 	• 

I CHARGE: 	6813 
OF3JECT OF TEST: float lab. groun.d holding tank 	 Grind: medium Abbé mill 	60 min. 

	

discharç,e. 	• 	 e 	 I TESTED BY: K.D,A.  

	

Ti me 	 Unit 	 Reacents,  lb per ton 
% 

OPERATION 	 PH 

	

min 	Soiids 	 used 	-l0 	Ottaz4 jtrn e 12 7 	 

ROUGHER 	Float  1 	. 	3.0 	20 r-1 	 0.4  

2 	 1.5 	 0.4 	 I  

' 	1.0 	 - 	 0.4 	 1 

Total 	5.5 	 1.2 	 I  

CLEANING  Float 1 	2.5 	 -  

	  2 	 3,0   	-  	 

	

Total 	 5.5 	 -3 	

PRODUCT 	
WT 	%1,120 	t 	%.Nq20 	j 	% 	K20 	 %Fe20 	Z P205 	7. 

% 	Assay Disi_. 	Assay 	Dtst. fAssay 	Dist. 	Assay 	Dist. 	Assay 	Dise.  Assay 	Dist . 

Cleaning 2 float 	 15.6 	2.07 	8.11 	1.00 	24.62 	1.75 	31.76 	- 	- 	- 	- 

Cleaning 2 conc. 	 12.2 	2.04 	6.25 	0.88 	16.94 	1.27 	18.03 	- 	- 	- 	- 

Cleaning 1 conc. 	 48.2 	3.74 	45.37 	0.60 	45.75 	0.76 	42.73 	- 	- 	- 	- 

-I- 	48 Rougher conc. 	 3.4 	6.39 	5.45 	0.31 	1.66 	0.35 	1.38 	- 	- 	- 	- 

+ 150 Rougher conc. 	 13.5 	6.91 	23.52 	0.27 	5.78 	0,20 	3.15 	- 	- 	- 	- 

- 150 Rougher conc. 	 7.2 	6.22 	11.30 	0.46 	5.25 	0.35 	2.95 	- 	- 	0.05 	- ._ 	_  
Composite Rougher conc. 	24.1 	6.63 	40.27 	0.33 	12.69 	0.26 	7,48 	- 	 - 	- 

(Calc'd) 	 • 
Decanted slimes 	(losses) 	3.8 

1  

I----  
Heads (calc T d) 	 100.0 	3.97 e1 00.00 	0.63 h_00.00 	0.85 	100.0 	- 	- 	- 	- 

i 

MA R IS: 	Sample taken at 10: «30 June 18/73, holding   tank discharge. (2nd tank); 	oven driPd (+400 	F) 



MINES BRANCH FLOTATION TEST REPORT 

TE-ST NO 	9 CO 	I SAMPLE: 	SPODUMENE.  (Tanco, Bernie. Lake., kla.nitoba.) 500g. hold tank dis. 	DATE:19 June. 1973  
' OL3JECT OF TEST: float lab. grin.d holding tank  dis. 	ç Grind: medium Abbé mill 	90 'min. 	

CHARGE.: 	6813 

TESTED BY:  K.1) A . 
 

i 	 f 	 Reaoents, lb per ton 

	

Ti - -e 	% 	pH 	I 	Unit. 	• .  
OPERATION 

	

min 	Solids 	 used 	  L-10 1(Ottaqa Junel 12/7"1 	 
	 i _______, 	..,,,, 

ROUGHER 	Float 	3.01 20 	
s 

0.4 	 •  
2 	 1.5 I 	 0.4  
3 	10 	 . 	  0.4  

	

Total 	 5 . 5 : 	 1.2  

- 

CLEANING 	Float 1 	3.0 	 .... 	e______e 	 
 	2 	I2.5 	[ 	 - 	i 

Total 	 5.51 	• 	 I 	 

N.NT 	ii 	 Na 	 7 	 0 Li')0 	7 .2 . 	. 	% 	K20 	%Fe20 	% P205 	% 
PRODUCT 	e 	- 

7° 	!  Assay Dist. 	Asca)i 	Dis .t. ts.ssay 	Dist. 	Assay 	Dist.. 	Assay 	Dist. Assay 	Dist. 

Cleaning 2 float 	 23.4 	1.78 	9.77 	0.94 	36.84 	1.64 	46.96 	- 	- 	- 
Cleaning 2 conc. 	 17.0 	1 	2.38 	9.50 	0.80 	22.80 	1.12 	23.32 	- 	- 	- 	- 
Cleaning 1 conc. 	 47.3 	5.44 	60.43 	0.45 	35.71 	0.48 	27.81 	- 	- 	_ 	.... 

+ 	48 Rou.gher conc. 	 1.5 	il 	6.08 	2,10 	0,30 	0.74 	0,34 	0,61 	- 	_ 	_ 	_ 

+ 150 Rougher con.c. 	 4.1 	: 	7.27 	7.08 	0.19 	1.32 	0,09 	0,46 	- 	- 	- 	- 
- 150 Rougher conc. 	 6.7 	II 	7.08 	11.13 	0.23 	2.58 	0.10 	0.32 	- 	- 	i <0.01 	- 

' Composite Rougher conC 	12.3 	g 	7.02 	20.31 	0.23 	4.64 	0.13 	1.89 	- 	 - 	- 
(calc7d) 	,) 

P Decanted slimes (Losses) 	7.4 	1 

• . 

•

1

f 
 

• 1 	 - 	----- -- 	- 	 . 
Heads 	(calc T d) . 	 100.0 	il 	4.25.100.00 	0.59 	100.00 	0.81 	100.00 	- 	- 	- 

	

HL  	  

REMARKS: 	As  9 (a) 

J 



MINES BRANCH FLOTATION TEST REPORT 

TEST NO 	9  (e) 	1SAMPLE: 	SPODUMENE (Tanco, Bernie Lake, Man1toba)500 g hold tank dis 	DATE: 19 Jime. 1973  __ CHARGE: 	68'13 OBJECT OF T EsT float lab. ground holding tank dis. 	Grind:. 	medium Abbé mill 	120 min. 	  
TESTED BY: K.D.A. 

Time 	% 	f 	. 	•, 	Unit 	 Reagents,  lb  per ton 

	

OPERATlON 	 pri  1 	min 	Solids 	 used 
	 li,--1 0 	(-0t-ti,  . 	 .1.17ne 11 7/7l  

	

---1- 	 ; 

ROUGHER 	Float 1 	3.5 	20 	 0.4  

	

2 	 1.5   	0.4 	 1 

	

3 	1.0- 	 §   	0.4 	1 

	

Total 	6.0  	1.2  

	L______ 	 

	 1 	  

1 	  

CLEANING 	Float 1 	3.5  	1 	 . 	- 

	

2 	3.0 	 - 

	

Total 	6.5 	I 	,  
7 1

I 	
0 WTLi 

	

PRODUCT 	 1 	z. 	% -Pa.-9 0  	1 	% 	K20 	„Fe 0 	Z P205 	% 

% 	1  Assay.Dist, 	.A.,,sa:i 	Didt.'Assay 	Dist. 	Assay 	Dist. 	Assay 	Dist. Assay 	1 Di5t. 

Cleaning 2 float 	 26.6 	f 	1.78 	10.76 	0.91 	41.10» 	1.58 	51.54 	- 	- 	- 	- 
Cleaning 2 conc. 	 16.6 	1 	3.34 	12.63 	0.68 	19.20t 	0.93 	18.97 	- 	- 	- 	- 
Cleaning 1 conc. 	 47.0 	5.72 	61.26 	0.45 	35.99 	0.48 	27.73 	- 	- 	- 	- 

+ 	48 Rougher conc. 	 0.9 	5.99 	1.24 	0.30 	0.46 	0.33 	0.37 	- 	- 	- 	- 

-F 150 Rougher conc. 	 1.5 	6.48 	2,29 	0.19 	0.50 	0.12 	0.23 	- 	- 	- 	- 

- 150 Rougher conc. 	 7.3 	7.08 	11.82 	0.22 	2.741 	0.13 	1.17 	- 	- 	- 	- 
Composite Rougher conc. 	9.7 	.6.891 15,35 	0.22 	3.70i 	0.15 	1.77 	- 	- 	- 	- 

(calc'd) 	 1 
Decant slimes 	(losses) ' 	12.21 1 

i 

• 
- 

	

' 	! 

Heads (calc'd) • 	 100.0 	4.39 100.00 	0.58  i00001 	0.81 100.00 	- 	- 	- 	- 

. 	
REMS: 	As 9 	(a) 	• 	' 	 • 



MINES BRANCH FLOTATION TEST REPORT 

TEST NO 	10 	I SAMPLE: 	SPODUMENE (Tanco, Bernie Lake, Manitoba) 500g hold tank dis. 	DATE: 	91 	Time  17 1  

Ot3JECT OF TEST: 	 e  Grind" medium Abbé: mill 	60 min. 	CHARGE.: 	6813 
Repeat 7 (c) + 9 (a) and check for time factor. 	 . 	 TE.STED  BY: K.D.A. 

Time 	% 	 Unit 	 Reagents, th per ton 
OPERATION 

min 	Solids! 	PH 	, 	used 	L-10 	ÇOttaa June 12/73 	 

ROUGHER 	Float 1 	. 	4.0 	20 0.4 	I. î 	 ! 	  

	

2 	2.0 ----7----- 
, 	

0.4 	1 	‘ 

	

3 	2.0 	, 	 '0.4 

	

Total 	8.0 	L 	 1.2  

1 

s 	!  

CLEANING 

_ 	
j,  	I 

• 1 	 1 	_____1___ 	  
WT 	% Li20 	L% 	 I(.Na90 	% 	0 	%Fe20 ,) 	Z P205 	% 

	

PRODUCT 	 - - 	 . 
% 	Assay Dist. 	Assa3i 	Dist ,  Assay 	Dist, 	Assa.y 	Dise. 	Assay 	Dist. Assay 	Dist. 

	

Rougher float 1 (a) 	21.2 	1.48 	8.42 	0,96 	30.68î 	1.61 	39.54 	- 	- 	0.15 	9.73 
1 	(b) 	10.4 	2.01 	5.56 , 	0.90 	14,01 	1.22 	14.62 	- 	- 	0.30 	9.49 

1 	(c) 	4.9 	2,55 	3,38 	0,77 	5,71 	1.46 	8.34 	- 	- 	0.39 	5.88 
1 	(d) 	2.7 	2.49 	1.81 	0.96 	3.93v 	3.59 	- 	- 	0.30 	2.49 
2 	(a) 	18 ..8 	3.47 	17.47 	0.69 	19.4 	0.78 	16.92i 	- 	- 	0.46 	26.36 
2 	(h) 	9.4 	4.35 	10.91 	0.64 	9.0" 	0.72 	7.8 	- 	- 	0.52 	14.86 
3 	(a) 	10.7 	5.761 16,50 	0.49 	7.88 	0.43 	5.3 	- 	- 	0.52 	16.97 
3 	(h) 	6.9 	6.16 1  11.44 	0.36 	3.1 	0.26 	'2.0 	- 	- 	0.28 	5.93 

-1- 	48 Rougher conc, 	3.4 	6,41 	5,81 	0,23 	1,1/ 	0,11 	0,43 0.08 	
. 	0.06 	0.62 

	

4- 150 Rougher conc. 	 9.2 	' 5.96 	14.75 	0.23 	3.2q 	0.10 	1,01 0.14 	- 	0.01 	0.28 

	

- 150 Rougher conc. 	 2.3 	6,52 	3.95 ! 	0.33 	1.1 	0.11 	0.25 1.53 	- 	1.07 	7.39 
Composite Rougher conc. 	14.9 	6.15 	24.511 	0.25 	5.491 	0.10 	1.75 0.35 	- 	0.19 	8.29 

(calc'd 	 1 	» Decanted slimes (losses 	3.8 
I 

1 	 . 
Heads (calc'd) 	 100.0 	3.73 1100.001 	0.66 	100.0 	0.86 	100.0 	- 	- 	0.32 100.00 

REMARKS: 	 • 
As 9 (a) Jr lignt (one min.) float samples, 



• MNES, BRANCH FLOTATION TEST REPORT 

TEST  NO  11 	SAMPLE: 	SPODUMENE  (Taneo, Bernic Lake, Manitoba) 	• 	hold tank dis. 	DATE : 22 June 1973 
CHARGE: 	68:13 

OBJECT OF TEST time dependency and threshOld .  level 	I Grind 	medium Abbé  mill 	60 min. 
' 	• 

	
TES 	D BY: 	K.D.A. 

Timo 	% 	 Unit 	 Reagents. it, per ton 

	

OPERATION 	 ' 	 I., 	J 	___I 	  min  !Solids! 	used 	L-10 tOttaw 	June  hi/73 1  
ROUGHER 	 . 	CUM 	I  20 	1 	• 	CUM7-1__________J 	 

	

Float  1 	4.0 	4.0 ! 	 0;r-7j 0,14  	 

	

2 	2.0 	6.0 	1 	 0.08 	0.20 , 

	

3 	2.0 	8.0 	 0.08 	0. 3 0 
2.0 	10.0 	1 	 0.12 	0.42  , 

	

5 	1.0 	11.0 	 0.04 	0.46 

	

6 	1.0 	12.0   0.12 	0.58  	 

_  	7 	1.0 	13.0 	1 	 0 . 08  	1,___Q,EL 	 

	

8 	1.0 	14.0 	I 	 0.16 	0.82 

CLEANING None 	9 	1.0 	15.0 	 1.21 
- 	 - 	 0.40 	1 1.42 	No adkition i mau rial 	ecover  d.  _ 	  

	

a 	 
VVT 	I 	% Li20 	79.Na,2°  	% 	K20 	%Fe20 	1   1___ PRODUCT 

Assay Dist,   rKsa3i 	Didt.  Assay 	Dist, 	Assay 	Dis t. !./-ssay 	Dist. Assay 	Dist. 

Rougher float 1 	 5.2 	1.91 	2,5 	1.01 	8.12 	0.76 	5.48 	- 	- 

	

2 	 8.7 	1.5 3 	3.45 	1.12 	15.13 	0.53 	6.41 	- 	- 	- 	- 

	

3 	 11.2 1 	1.861 	5,39) 	0.97 	16.85 	1.41 	21.94 	- 	- 	- 	- 

	

4 	 ' 	13.1 I 	2.54 	8.4 	0.75 	15.16 	1.12 	20.29 	- 	- 	- 	- 

	

5 	 9.1 ' 	3.28 	7.681 	0.62 	8.71 	0.89 	11.20 	- 	_ 	_ 	_ 

	

6 	 9.8 	3.60 	9.08 	0.58 	8.78 	0.74 	10.03 	- 	- 	- 	- 

	

7 	 . 7.9 	. 4.39 	9.00 . 	0.52 	6.40 	0.68 	7.49 	- 	 - 	- 

	

8 	 1 	9.6 I 	5,25 	12.97 	0.47 	6.96 	0.52 	6.90 	- 	_ 	_ 	_ 

	

9 	 7.5 	5.8 8 	11.341 	0.45 ï 	5.21 	0.47 	4.87 	- 	- 	_ 	_ 
+ 	48 Rougher conc. 	 3.1 	6.61 	5.411 	0.16 I 	0.78 	0.04 	0.17 	0.04 	- 	- 	- 
+ 150 Rougher conc. 	11,7 	6.62. 	20,01  • 0,28 	5.08 	0.22 	3,58 	0.04 	- 	_ 	_ 
- 150 Rougher conc,. 	3.1 	5.90 	.4.6 3 	0.60 	2.82 	0.39 	• 1.64 	0.26 1 	- 	 - 
Composite Rougher conc. 	17.9 	6.5G 	30.01 	0.31 	8.68 	0.22 	5 ..39 	0.08 1 	- 	- 	- 

(calc'd) 	1 	 1 
ï 

Heads 	(calc d). 	 i  100.0 1 	.3.8A 190.0 	0.64. I 100.00. 	0.72 L00.00 	- 	 _ 	
- 	 - 

	 1 	1  

REMARI-CS: 	 0 - 	0 
L-10 added in 0.04 #/T incremPnts (0.5% Solution); 	iron removed prior to float. 
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Tests 12(a) - 13 inclusive  

For each test 2500 ml of pulp was taken; concentrate for 6 Denver 

No. 7 cells was used for test 12(a) and pilot plant cell feed for 12(b) and 

13. 

On 25 June 1973 a composite sample of pilot plant cell feed was taken, 

a screen analysis performed and assays obtained on the fractions. This data 

should be similar to conditions for tests 12(a) to 13 samples. 

Mesh 	% Wt. 	Cum % Wt. 	Li2
0 	Na

2
0 	K

2
0 

+ 48 	2.6 	 2.6 	 3.17 	0.65 	1.11 
+ 65 	10.4 	 13.0 	 3.72 	0.65 	0.95 
+ 100 	10.8 	 23.8 	 3.94 	0.66 	0.99 
+ 150 	18.9 	 42.7 	 4.14 	0.63 	0.80 
+ 200 	17.9 	 60.6 	 4.12 	0.66 	0.84 
+ 270 	8.2 	 68.8 	 4.16 	0.67 	0.90 
+ 325 	9.4 	 78.2 	 4.16 	0.67 	0.89 
+ 400 	2.5 	 80.7 	 3.92 	0.72 	0.95 
- 400 	19.4 	 - 	 3.88 	0.74 	0.99 

Cyclone and D.S.M. screen closed circuit with 3' x 6' pebble mill. 



iVin\re'S BRANCH FLOTATION TEST REPORT 

TEST NO 12(a) 	f SAMPLE: 	SPODUMENE (ranco, Bernie Lake, Manitoba) 339g Plant conc. 	I DATE :  27 June 1973  
CHARC-3E: 	6813 Ot3JECT OF- TEST. 	 Grin.d: 	pilot plant only 	. 

To see if additional material would float. 	• 	 TESTED BY•  

OPERATiON 	Time 1 	% 	1 	Unit 	 Reagents, ih per ton 

• min jSolids1 	' 	
ROUGHER 	Float 1 	1 	12 	1 	 None . 

	

2    , 	I 	i 

	

 
3 	01 	 - 	 1 

1----1  I 

	 1 	 1 	 l 	  

i 	H.  

I 	1 	 — 
. 	 1  

CLEANU4G 	 i 	 Ç 	1 
Nnre:> 	

. 	 !  

_ 	I 	 
.   	I 	1 	 	

	

1 	_i__ 	1 	i 

	

WT 	d 	% Li20 - 	7..T,i420  	i 	% 	K2 0 	. 	%Fee- 	% P2 0 5 	. 
PRODUCT 

	

% 	 i 	AssayiDist.  l  Assa 	1  Disk,  lAbsay 	Dist. 1  Assay 	Dist, j  Assay 	Dist, Assay 	Dist. 
	 , 

.1 
Rougher float 1 	 I 	55.6 	11 - 	4.34 1  52.51 1 	0.63 1 	50.21 	0.77 	52.45 	- 	- 	1 	- 

2 	 I 	11.9 	î 	4.58 	11.86 	0.70 	11.91 	0.88 	12..83 	- 	 - 	- 
3 	 4.2 	4.58 	4.11 	0.84 	5.01 	0.97 	4.97 	- 	- 	- 	- 

Rougher conc. 	 28.3 	
I  1 
	5.12 	31.45 	0.81 	32.79A 	0.86 	29.74 	- 	- 	- 	- 

1 

W. I 	 • 
1 1  

1 
• , 

. 	 l' 
IÎ 
11 	

i 

• . 
Heads (Calc'd) . 	 i100.0 	d 	4.59[1_00.00 	0.6 	100.0d 	0.811100.0 	- 	- 	- 	- 

i• 	. 	, 
1 	1 	 ! 

REMARKS: 	pilot plant conc. 	(#6 cell • 	reag=mt added to mill circuit. 	 • 

_ 



MINES BRANCH FLOTATION TEST REPORT 

TEST NO 	12(b) 	'SAMPLE: 	SPODUMEN 	(Tanco, B,ernic Lake, Ilanitoba)440g. R.  fi.  feed 	DATE:27 June 1973 
i   Ot3JECT OF  TEST: 	to compare with 12(a) 	 iGrind: 	pilot plant only. 	 CHARGE: 	6813 

	

' 	 TESTED EiY: 	K.D . 

	

Tim 	 f 	 Reaaents,  th per ton 

	

e. 	% 	 Unit 	
• OPERATlON 	 PH 

	

min 	Solids 	used 	1L-10 	(OttawL June  12/7 3 	. 	 
ROUGHER 	Float 1 	3.5 	16 0.45 

	

i 	 

	

3.0 	 10.45 	 Ï 

	

2.5 	 - 	t 0 .45 	 t 

	

Total 	9.0 	. 	1 1.35  
i 

1 

CLEANING 	None 
« 	[-- 

I 

	

_ 	.    	

	

I    	

7. - 	 t 	 Fe2°3 	l' P205 	% 
PRODUCT 	

\NT 	11 	% Li20 	%.Na20 	% K20  

	

 	Assay Dist° 	Assal.)1 Didt.lAbsay 	Dist , 	Assay 	Dist. 	Assay 	Dist, Assay 	Dist. 
	 1 
Rougher float 1 	 22.4 	II . 	3.19 	16.9 	0.85 	27.03 	1.45 	34.20 	- 	- 	- 

	

2 	 40.3 	4.20 	40.06 	0.61 	34.84 	0.81 	34.31 	- 	- 	- 	- 

	

3 	 27.8 	' 	4.79 	31.5 	0.66 	26.00 	0.77 	22.50 	- 	- 	- 	- 

Rougher conc. 	 9.5 	
1 
e 	5.10 	11.48 	0.90 112.13 	0.90 	8.99 	- 	- 	- 	- 

I 

	

1 	 . 
n . 	11 
,11 

	

1 	 1 1 Heads 	(calc'd) 	 100 7 0 	!Ï 	4.22 	100.0 	0.70 ;100.001 	0.95 	100.0 	- 	- 	- 	- 
e 
[ 	b 	 1 

• 1.- EMARKS: 	 . 	
. 



Wiî iqE.S BRANCH FLOTAT!ON TEST REPORT 

TEST NO 13 	I SAMPLE: 	SPODLIMENE (Tanco, Bernie Lake, Manitoba) 	R.  fi.  feed 	 DATE:27 June 1973  

OBJECT OF TEST: 	 Grind: pilot plant grind only 	CHARGE; 	6813 

convert ferrous 'iro n  if present to ferric iron II- F.'S -1- ED BY: K.D.A. 1 — 	 	

Unit 	. 	 Reagents, ib per ton 

	

OPERATION 	Time 	% 	I 
PH 	c  

	

min 	Soicisî 	. 	used 	  L-10 l'Ottawe June  l2 73)1Javey 	'% sckliurr.  h,,7pochllrite)  	 

ROUGHER 	Float 1 	- 	—15  	 0.4 	
-----1 	o• 20 ila 	-----1-  

	

h 	  

	

2 	- 	0.4  

	

3 	- 	 . 
-  	 0.4 	 1 

	

, 	- 	u 	 Con.c.  

•	  

1  

	 • 	1 	H 4  	1  

CLEANING 	None  

1.____ 	  

	

PRODUCT 	
WT 	% Li20 	% .:.\Ta.20 	% 	K70 	%Fe2° 9 	X P205 	% 

% 	./ ssay Dist0 	Assai 	Dist. -( Assay 	Dist.. 	Assay 	Dist. 	Assay 	Dist ,  Assay 	Dist. 

None 

1 . I 
1 

î 
I 

• 

i 
. 	 Î 

	

1 	• 	• 

t 
• 

( 	1 	 	

	

 	, 

REMARKS: Nothing floated - killed everything with excess sodium hypochlorite. 	, 
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Test 14 

A. 500 gm sample of holding tank discharge (2nd tank full) was ground 

for 60 min in medium Abbé mill as per Test 9(a) conditions. 

No screen analysis performed. 



MINES BRAI\rICH FLOTAllON TEST REPORT 

TEST NO 	14 	I SAMPLE: 	SPODUMENE (Tan.co, Bernie Lake, Manitoba) 500_ hold tank dis. 	I DATE: 27 June 1973 
_ 
0E3JECT OF TEST 	effect of ferrous sulphite' 	 Grind: medium Abbé mill 	60 min. 	

ICHAFK-3E": 	6S13 

T.F_.- STED  BY: 

 Tirno 	% 	 unit 	 Reaaents, ii, per ton 
OPEERATION 	 1 	pH 	 I. 	 1 raln ISoiids i 	' 	used 	L-10!_.  OILL___.,:tamiallt

Jo. à  12 7 73 	--__/-'ous_  sill  -01-,_a_t_e_iso.1.1.1 

ROUGHER 	Float 1 	. 	2.5 	1 	20 	! 	0.4 	 I. 	. 	1 	un: . nown  e 

	

; 	0.4 	1 	
. 	

(Pr pared  1 v John. Am-bar)  

	

2 .  	2.0 	1 	; 	
/ 

	

3 	1.5 	J  	.. 	 0.4  

Total 	6.0 	1  
	 r-1----  

. 	1 	 I 	 
• I 	11 	1 	 

Cr,EANING 	 r------ 	• 	 e 

	

È 	 
e 
: 

i 	I 
i 	VVT 	I 	% Li20 	%.N20 	% 	K20 	%Fe203 	'17' P205 	% 

PRODUCT   _. 
I 	% 	1  Assa.y Dist 	AssJDis 	Absay 	Dist , 	Assay 	ist. . Assay 	Dist. Assay 	Dist. 

-;  	 _ 
; 	 •1 
; 	 1 
; 	. 

Rougher float 1 	 •i 2.7 	- 	- 	- 	- 	- 	- 	- 	- 	- 	- 

	

2 1.1.5 	•- 	- 	 - 	- 	- 	- 

	

0.7 	
- 	- 

3 	 - 	 - 	- 	- 	- 	- 	- 	- 	- 
Rougher conc. 	 195.0 	 - 	- 	- 	- 	- 	- 	- 	- 	- 

• . 1 

I 
Decanted  slimes 	losses) 	117.3 	1 	- 

	

1 	
.. 

I 
1 

1 	I 
i 

î 	I 	î 		 ‘ 

REMARKS: very little floated, no a.ssays, probably excess ferrous iron presc-mt. 	. 
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Test 15  

A 500  gin  sample of dried pilot plant cell feed from 26 june 1973 

was used with no additional grinding. 

Screen analysis was not performed but size distribution should be 

similar to Test 12(a) to 13. 



BRA1‘.401-1 FLOTATION TEST REPORT 

TEST NO 	15 	I SAMPLE: 	SPODITMENE (Tanco, Bernie Lake, Manitoba) 500 g .• -Drfed. R.F1  . 	 ,e 	DATE: 	28 TIlre 1973  

	

CHARGE 	68'13 OJECT OF TEST 	 : 
B 	 to float dried pilot plant 'feed. 	Gri-nd; 	pilot plant only. 

TESTED BY: F.A. & K.D. 

Time 	% 	1 	- 	Unit 	 Reagents, lb per ton 

	

OPE.RATION 	 ; p 
min 	Soiids! 	used 	IL-10 	(Otte.. a J-une  12/73  

ROUGHER 	Float 1 	. 	3.0 	20   0.4 

	

2 	 2.0   	 r) 	b 
Total 	1 	5.0 	

_ 	
I 	. 

I 
$ 

	_1 

CLEANING 	j 	 I • 	L____. 

	

! 	  

	

I 	Ï 	 I  
1 	WT 	1 	% Li20 • 	 % . .■1a,20 	% 	K2 0 	Zre2°1 	Z P2°5 	. 

	

PRODUCT 	i 	, 	/ 
"0 	i Assa.y  Dist, 	Assai  	Dist.  Absay 	Dist. 	.Assa.y 	Dit. 	Assay 	Dist. Assay 	Dist. 

	

Rougher float 1 	 1 	- 	1 	2.78 	- 	- 	- 	- 	- 	- 	- 	- 	- 

	

2 	• 	- 	- 	- 	- 	- 	- 	- 	- 

Rougher conc... 	 f 	- 	..5.29 	- 	0.51 	- 	0.36 	- 	- 	- 	- 	- 

I  

1 	
. 

_ 	 . 	 ' 

• • 

• . 	 . 
. 	 . 

• 

	

. 	 . 
REMARKS•  feed 

- Ps, f.  1. ieed. .3;00 . P.M.. June 26173 	assays Li20 - 3.84, Na20 	0.71,-K2 0 	1.11 
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Tests 16 - 17 inclusive  

For test 16 a bucket of holding tank discharge was collected and 

bubbled with compressed air overnight. The liquid was decanted in the 

morning and a 600-gm sample was weighed for flotation feed. 

A similar 600-gm sample was used for test 17, but with no aeration. 

No screen analysis performed. 



MNES BRANCH FLOTATION  TEST  REPORT 

TEST NO 	16 	I SAMPLE: 	SPODUMENE (Tarter), Bernie Lake, Manitoba) 600-g wet hold tank diii,D 'eCr: 	28 June 1973  
% 

 OC3JECT OF TEST: 	 'Grind:-medium Abbé mill 	60 min. 	Cl ARGE: 	6813 

	

float aerated wet holding tank discharge 	• 	 i TESTED BY:F.A. & K.D. 

	

 	1 
e 	 Reagents, lb per ton 

	

OPERATION 	
I Time 1 	?/o 	1 	pH 	Unit 

•
• 	

j 	 1 min 	SoIids• 	used 
	  7 -10  	Otta*--Ime,1212:3.i 	 

ROUGHER 	Plot  1 	- 	3 1 	''. 	20  f 	 0.4 	 . 	1 	  
2 	LL1.4I 	i0.4  
3 	1 	1.5 	1 	 " 	 0,4 

Total 	! 	6. 5 	 -.2 	 1  
1  

	

J 	  
I  

f . 	 1-----1 	 
CLEANING 	Float 1  

 	2 	g 	3.0 	 -  	 

	

Total 	7.25 	1  

	

 
PRODUCT 

	‘. VVT 	% Li20 	7. • Pq20 	% 	K20 	%Fe2° 	,h F90z. 	% ,2 	  1 	

% 	Assay Dist , 	Assa3iI  Disk.  Assay 	Dist. 	Assay 	Dist. 	f  Assay 	Dist. Assay 	'lust. 
1===1 

Cleaning 2 float 	 13.3 	17757 	4.54 	1.08 	25.18 	2.00 	35.07 	-- 	- 	- 
Cleaning 2 conc. 	 12.2 	I 	2.36 	6.53 	0.87 	18.67 	1.24 	20.02 	- 	- 	- 	- 
Cleaning 1 conc. 	 48.3 	I 	4.48 	49.07 	0.51 	43.34 	0.63 	40.27 	- 	- 	- 	- 
--E- 	48 Rougher conc. 	4,4 	16.68 	6.60 	0,20 	1,53 	0,09 	0.52 	- 	.- 	- 	- 
-i- 150 Rougher conc. 	18.7 	1 	6.77 	28.68 	0.28 	9,20 	0.14 	3,46 	- 	- 	- 
- 150 Rougher conc. 	3.1 • 	6.48 	4.59 	0.38 	2.09 	0.16 	0.66 	- 	- 	- 	- 
Composite Rougher conC. 	26,2 	6.72 	39.87 	0..28 	12.82 	0.13 	4.64 	--- 	 - 	- 

(calc i d) 
1 g 

I 
' 	 1 • g 

1 

1 • 1 	
g 

; 	- 
Heads(Calc'd). 	. 	0 00.0 	4.41 	100.00 	0.561100 ..00  L. 	100.00 	- 	- 	- 

1 	  ! 	
I 

' 
REMARKS: 	 . 

Holding tank discharge bubbled with air (wet) overnight, decanted liquid.and cut 600-gm sample. 

-,.....- 



ÎVIÎNES BRANCH FLOTAT!ON TEST•REPORT 

FFE-ST NO 	17 	f SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba) 600-g. wet hold tank dlisP.ATE: 29 June 1973  

OBJECT OF TEST: float wet holding tank discharge 	1,  Grind: medium Abbé mill 	60 .min. 	CHARGE.: 	681 3 
 

! 

I TESTED BY: 	P.A.  
i 	 Reagents, 	.,  per  ton Time, 	% 	 Unit OPE- RATION 

min 	Soiids 	 used  	-10 	Otta..ja.  June  12/73i  

ROUGHET. 	Float 1 	. 	3.0 	Z 20 	t   0.4 

	

2 	. 	1.5 	 1 0. 4 	 I 

	

3 	1.5 	 - 	 /  0.4  

	

Total 	E 	6.0 	 tl.2 

i 	 

CLEANING 	None  

1  

	

PRODUCT 	
WT 	. 	% Li20 • 	. 	% . Na.20 	j 	% 	K20 	/ 	%Fe901 	% P205 	% 

 	% 	Assay' Dist. 	Assa3i 	Dist. iASsay i  Dist. 	Assay 	Dist. 	Assay 	Dist. Assay 	Dist. 

I 
Rougher float I 	. 	• 	41.7 	1 	1.81 1 1906. 	0.76 	50.7 	/ 	1.06 	60.87 	- 	- 	- 	- 

2 	 1 	27.8 	'i 	4. - 39 e 30.81 	- 	0.63 	28.0 	0.64 	24.50 	- 	- 	- 	- 

. - .3• 1 	20.0 	6 	° 	32 	27 	0,57 	18.2 	1 	0 ..51 	14.05 	- . 	! 	.3. 	. 	 _ 	_ 	_ 

Rougher cone. 	 '10.5 	1 	6.74 	17.87 	0.18 	3.0 	1 	0.04 	0.58 	- 	- 	- 	- 

	

II 	 1 . 	 . 

• 

• . 	 .• 
; 

. 	 1 	._ 	
• 	

' 	. 
Heads 	(Calc I d) 	 100.001 	3.96 100 . 00 	0.62 3_00.0 	1 	0.72 	00.00 	- 	- 	- 	- 

1 
1 	 i 11

â  
. 	1 	1

• i 	 1 g 
. 	él . 

REMARI -CS: 	 • ' 	 • 	 • 

• 



App end ix B 
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Tests 115-2 to 115-5 and 115-9 to 115-10 inclusive.  

These tests show that as the amount of soluble ferrous sulphate is 

increased, the Li
2
0 grade decreases (Figure 4). Therefore the presence of 

minor amounts of soluble iron is probably detrimental to the grade. 

It is also interesting to note that the ratio of plus 150-mesh 

material to minus 150-mesh material in the concentrates is higher in the 

better-grade concentrates. 



MINES B RANCH  FLOTATION TEST REPORT 

TEST  NO 	115-21SAMPLE: 	SPODUMENE; (Tanco, Bernie Lake, Manitoba)IQD 73/12 	 I DATE: 11 June 1973  

	

,- , 	- f-- - 	 ,) L,IIAI- 68"1„ i 	 i 	t,Db: 	J OWJECT OF TEST: Reverse. flotation of spodumene 	r.G indz •medium  Abbé  mill 30in m. 

	

TESTE_D BY: 	p  

	

Time 1 	% 	 Unit 	 . 	 Reagents, 1 	per ton 

	

OPERATION 	 PH mn iSolid 	 used 	1,40 I(Ottal 'Mark. 	28)73)  
ROUGHER 	Float 1 	- 	3.0 	20 	

r• 	 . 	 k 

	

0 . L., 	& 	 1 	i 
• t 	 . 	!  

	

2 3.0 	1 	• 	0.4 ! 

	

3 	1 	2.0 	1 	
. 	

0.4  	L 

	

Total 	8.0  	1.2 

. 	r-7.-h  

CLEANING 	Float  1 	5.5 	1 	 • 	_ 	 1  

	

1 	 
	 2 	4.5 	J 	 -  

	

Total 	10.0 	1 	 1  

	

VVT 	Li20 	7. • P420  	% 	K2 0  	%Pe2. 0 .3 	% P2 0 5 	% 
PRODUCT 

	

 	% 	Assaybist. 	Assa3; 1  Didt,  Assay 	Dist. 	Assay 	Dist. 	Assay 	Dist. Assay 	Dist. 

Cleaning 2 float 	 13.6 	2.26 	5,81 	1.48 	26.38 	1.39 	52.33 	 - 	- 	- 
Cleaning 2 conc. 	 21.4 	3.75 	15.17 	1.13 	31.69 	0.36 	21.33 	- 	- 	- 	- 
Cleaning 1 conc. 	 43.1 	6.12 	49.87 	0.60 	33.89 	0.17 	20.28 	- 	- 	- 	- 
Rougher conc. ' 	 1 	21.9 	i 	7.04 	29.15 	0.28 	8.04 	0.10 	6.06 	- 	- 	- 	- 

	

1 	 1 

	

1 	
1 

	

1 	 1 
Heads 	(calc'd) 	 100.0 	i 	5.28 	100.00 	0 - 76 	100.00 	0 . 36  

k 

I 

	

1 	
. 	

1 

	

I 	. 	• 	
• 

	

i 	
I 
î 

• I 

	

1 	• 
• ;  

REMARKS: 
Fagergren all speed 1930 rpm. 

• 



1\fiNiES Bir-!ANCI-1 FLOTATION TEST REPORT 

TEST NO 115-3 	'SAMPLE: 	SPODUMENE.  (Tanco, Bernic.Lake, Manitoba) ?D  73/12 	DATE: 16 Jul y 1973  
î 	 . 01.3JECT OF TEST: Effect of soluble ferrous sUl 	 CHARGE: 	6813

iphate 	" 	Grind: 	AS 115-2 	• 	 . 

, 	 TESTED BY: p.R.I.,_ 

OPE-:RATiON 	1 Time 	% 	I 	Unit 	. 	l 	 Reagents, li-, per ton 
PH I 	min ISoiids 	, 	used 	! L-10 	(Otte* Jun.el 12/731 	ferr4us sulphate_  

ROUGHER 	Float  1 	 3.0 i 20 	 0.4  
I. 	

r.--  0.1 

	

2 	• 4.0   	 1 

	

3 	3.0   	0.4 
i Total 	

t
10.0 	, 	 1.2 	1 	1 	 i  

" 	 1 	
r-T--  	 	 I 	  

	 I 

	I 	1  

i 
CLEANING 	Ploat 1 	5.5 	 - 

	

2 	4.0  
Total    	 1 	1  

	

VVT 	% 1.1.20 • 	• 	/ 	%.Na90 	% 	K20 	%Feel 	Z P205 	% 
p R °DUCT 

 	% 	Assay Dist° / Assa, DiSt.  e Assay 	Dist.. 	Assay 	Dist_ 1 Assay 	Dist. Assay 	Dist. 

Cleaning 2 float 	 6.6 	• 	2.01 	2.8"./ 	1.24 1 	12.22 	3.76 	46.76 	0.40 	17.53 	- 	- 
Cleaning 2 conc. 	 12.1 	2.42 	6.3 	1.37 I 	

. 
24 75 	1.15 	26.22 	0.13 	10.44 	- 	- 

P 
Cleaning 1 conc. 	 54.1 	4.24 	49.6 14 	0.681 	54.92. 	0.24 	24.46 	0.11 	39.52 	- 
+150 Rougher conc. 	 - 	.6.78 	- 	0.18 1 	- 	0.06 	- 	0.061 	- 	•i 	- 	- 
-150 Rougher conc. 	 - 	6.57 	- 	1 	0.56 1 	- 	0.08 	 0.421 	- 	- 	- 
Rougher conc. 	 27.2 	6.991 	41.1 5J 	0.201 	8.12 1 	0.05 	2.56 	0.18 e 	32.51 	- 

il 	
- 

I 
i 	 1 

Heads 	(calc f d) 	• 	• 	100.0 	4.62 	00.00 	'0.66 	100.00 	0.53 	100.00 	0.15 100.00 	- 	- 
• 

I 
1 

	 , 	  
REIVIARKS: 	 . 	• O. . 

, 



ol NIES E RA ^q^^ FLOTATI ^^^ TE ST RE PORT

TEST NO 1 ; 5-G. . SAMPLE: SPODITNiENE (fars--o, Berni cLaker Ii1ziiZoba) -INI DATE: 16 July 1973

1ECT O r TLJ ï:Ot3
C1-iAFz(st: 68'13

,
AS 115-3 AS 115-2 ST^^ tD HY: P.R.L.TF

`
r

OPERATION p
TiPYâ J /o

°

,H
Unit

d

oaeenés. Eb per toz)?^.
•

^ ^ ----{ min Sot+dsi t use j me 51217^J^ ^^sz? AL-_0 Otta

RGUGHI'R Float 1

2

4.0 20

4.0

0.4

0.4

1.0

3 5.0 0.4 _ e

Total 13:0 ^ 1.2

o-

-

Ci,Etl2JirTC Float 1 5.0 - ^

^-

- _- -

2 -L T-4. 0

- --
__._

Total 1

"
WT 2 0% Li % iV^ 2 J. I:20^ ^ T'e20

-
7, P205 _

----ï'RODUCI
/O

o p
d' CC^AlJ

y.
La4LD Ca[i5jL1rJ

!•
^ L^_Fi h Ln

/
L]sst^y

• y.D
i
.c^uLa ..A.nJF}c^yi I)is^. Ass._̂}Ô EJL.L'l 11-• ^%A.^̂ Sa =7T^,

i U .. i .
-

C1eaning 2 float ^ 8.8 2.03 4. 03 1.49 19.131 3.82 (50. 65 0. 511 26, 4 3 P - -

^Cleaning 2 conc:
Cleaning 1 conc.

8.10 -- -8.fl 1.83 3.55 1.86 23,33 1,08 1 16.76 0,16
21.2i .2.40 11.48 1.02 31.5 0,33 512,62 0,09 11.24 ^- -

+150 Rougher conc. - ¢Y 5.18 - 0.23 - 0.06 - 0.09 - -
-150 Rougher conc. 6.12 - 0>50

`1

- 0.11 0.16 -
Rougher conc. 0.29 ° 25..98 0.09 9.97 0,151 54,2361.4 5.84 80.93,

. a^ . ^ • F

Heads (calc' d) 100.0 4. 43 100. 00 0.68 100. 00 ^ 0.55 100.00 0.16^ 100 . 00 ,- -

^ . . ^ ^

RL: V, ARiCS:

^_ .



dt,  

D‘.â.Ni-r".S BRANCH FLOTATÎON.  TEST REPORT 

TEST NO 115-5 	I SAMPLE:  SPODUMENE (Tanco, Bernie Lake, Manitoba) Y2D 73712 	DATF:u...,iiciz_iazi__ 
CHARGE: 	6813 Ot3JECT OF TEST: 	AS 115-3 	 AS.  115-2 	 ' 

. 	 TESTED  BY:P.R. 	. 

Unit 	 Reagen,s, th per ton 
OPERATION 	 IMO e 	t; 	pH. 	 4 

min 	1Soti ,4 s 	 used 	-r,....-in 	(Ot&jupj,  i217  	1....±-rr-nks_..54-1*hp-te,-1 	 
	t 	 

	

e 	 i ROUGHER 	Float 1. 	4.0 	20 	' 	 1 0.4  
2. 	3.0 	;  	0.4 	1  

I  
3 	4.0 	! 	 1  0,4  

Total 	_J11.0 	 Î 	 i 	 1 	f 	  
• 1.2 i 	f1111 	  I 	  	ir_____4_1 	

5 

 	_  
 . 	

1 	 

	

r_____[___11 	
1 	 

CLEANING 	FloaL i 	5.0 	 •  
2 	4.0  	 1 

	

Total 	- 	9.0 	r-----  	

	

,  .,., 	r, 
• 'NT % L:120 ' 	 % .Na.90 	1 	7 	K_ 	 A re2u1 	; 	Z 	P205 	, 

PRODUCT 
% 	AssayiDist. 	Assai 	Didt.Q,..ssay 	Dist. 	Dist. 	/Fss-Tly 	Dist. Assay 	Dist. 

	

----1 	
• 

'leaning 2 float 	 11.5 	• 2.05 	d 	5.25 	1.48 	24,69 	3.09 	66.33 	0,37 	18,81 
leaning 2 conc 	• 	15.8 	2.01 	1 	7,01 	1.43 	32.49 	0.60 	17.54 	0.09 	6.23 	- 
Cleanin.g 1 conc. 	 . 	36.3 	4.15 	1 	33.23 	0.62  J 	32.36' 	0J9 	12,76 	0.08 	12.73; 	- 	

- 
- 

[ 

+150 Rougher con.c. 	 - 	1 6.85 	- 	g 	0,16 / 	 - 	0.03 	 0.08 	: 	2 	- 
-150 Rougher conc. 

	

	 - 	6.87 	- 	1 	0.42 	- 	0.07 	- 	0,25 	 - 
• Rougher conc. 	 36.4 	1 6..79 	1 	54.521 	0.20 	10.47 	0.05 	3.37 1 	0.39 	' 	62.22 i 	- 	- 

L
1 . 

b 	
• 0 	. 	' Heads 	(calc`d) 	 100.00 4 .52  4.52 	1 100,00 	0.69 1100.00 	0.53 	100.00 1 	0.22 	100.00 1 	- 	- !I 	I 	 i 

	

1 	
P 

J .  ( 	. 	1 	 . 
•- .  1 1 	 ?  

REMARKS: 	 • 

--_-: 
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BRANCH FLOTATION TEST REPORT 

TEST NO 115-9 	1  S,c-\MPLE: 	SPODUMENE 	Tanpo 	Bernic  Lake,  Manitoba)MeD 73/12 	 1DATE:23 July 1973  

Ge3JECT OF TEST: 	 CHARGE: 	681 3  
• AS 	115-3 	 AS. 	115-2 ' TESTED BY: P.R.L. 

" 	 	

1 Time 	. 	% 	 linii: 	 Reage.m.s, ih per ton 
OPEP.ATION 

rnin 	Solids 	 used 	IL-10 	(Ottal  Jun4 12/73) 	ferros 	su:, -pha.te  
) 

 ROUGHER 	Float i 	. 	4.0 	20 	• 	. 	 1.5 	 • 1,2_24r 	1 	1 
! 

2. 	4.0 	
. 	 1 	0.4 	 1 	î  

	

,.) 	1 	3,0 	_ 

	

J  	 0.4 	;  

	

4 	1 	2.0 	 I 
, 

Total  	13.Qj 	 1 .2 	 s  	. 	 

. 	 r---- j 	 

i  
CLEANING 	Float 1 	, 	4._a . 	ni 	 • 	- 	 L 	 
	 2 	! 	3.5 	 - 	 1 	 

Total 	7.5 	1 	1 	 i 	H 	 

I PRODUCT 	
VIT 	i 	%1,120 	• 	7. •Pa--2o 	-% 	K20 	%Fe20 	1 Z P205 	c. 

	 1 	% 	ï  Assay Dist. 	Assay 	Dist. Absay 	Dist. 	Assay 	Dist. 1 Assay 	Dist 	Assay 	Dist. 

	

1 	 t 

Cleaning 2 float 	 13.3 	I 	2.35 	666 	1.38 I 	33.95 , 	2.39 	72.02 	0.33 	37.84 	- 	- 
Cleaning 2 conc. 	 7.6 	1 	2.26 	3.66 	1.28 	17.99 	0.47 	8.09 	0,11 	7.21 	- 	- 
Cleaning 1 conc. 	 11.3 	, 	2.37 	5.71 	0.91 1 	19.02 	0.33 	. 8.45 	0.08 	7.791 	- 	- 
Rougher Float 4 	 • 	1:5 	,1 	2.77 	0.89 	0.74 l 	2.05 	0.27 	0.92 	0.11 	1.42 	- 	- 
+150 Rougher conc. 	 - 	1 	6.09 	-•- 	0.13 I 	- 	0.07 	- 	0.04 	 0 	- 	- 
-150 Rougher conc. 	 - 	1 	5.93 	- 	0.38 î 	- 	0.09 	- 	0.10 	_ 	 - 
Rougher conc. 	 66.3 	'5.88 	83.09 	0.22 1 	26.98 	0.07 	10.52 	0.08 	45 ..73 	- 	- ; 

	

I 	
I 

	

i 	 H 

	

' 	1 	 ; 	
f 

Heads 	(Calc'd) 	 100.0 	4.69 	00.00 	0.54 	100.00 	0.44 	100.00. 	011 	100.00 	- 	- 

1 

	  1 	• 	I! 	.. 	 I 
. 	. 	  

REMARKS: 	 , 	• 

O   	 I 



WHNES BRANCH FLOTATION TEST REPORT 

TEST NO 115-10 	1SAMPLE:  SPODUMENE  (Tan£0, Bernie Lake, Manito 	,MPD 73/12 	 DATE:24 July 1973  
t 

C)t3JECT  OF  TEST: 	 • 	 • 	CHARGE: 	6 813 
AS 	115-3 	 AS 	115-2 	 /TESTED BY: 	F.R.L.  

	

i 	
I 	per ton 

	

OPERATION 	 rne 	% 	 Unit 	 Reagents, p 	H 	1 
5 	4 min poticis 	i 	used  	-10 	ttail June 12/73$ 	 ïferrou4s sulDeate  

	 4   	r- 
ROUGHER 	Float 1 	. 	1 	4.0 	' 	 20 	• 	

i 
	 F 	 2.0  1,92_14 	 . 

	

2 	. 	1 	4.0 	, 1 	 10.4  

	

3 	C-778-E___H-i__LL 	i!  0.4 	/ 

	

4 	1. 	2.0 	R 	
- 	 1 	i 

1 	1  

	

Total 	113.0 	r-----1 	 !1.2 	
I 

. 	 ,  	î 	1 	î 
	J 	. 

L 	. F----1  

	

1---J 	 .  • : CLEANINGFl  
oat 1 	 • 	 ' 	• 

	

1 	4 
	1 

Total 	7.5 1 	 __t 	 Li  	
 

	 l 	  

	

 
PRODUCT 	

VVT 	1 	%Li20. 	1 	% • P2()  	% 	1■20 	%Fee, 	% P205 	. 

	

% 	d  Assay Dist° rIssa3i 	Dis.t.lAssay 	Dist. 	Assay 	Dist. 	Assay 	Dist. Assay 	Dist. 

Cleaning 2 float 	 10.0 	li 	2.53 	5.3 ' 	1.32 	23.721 	2.84 	64.35 	0,43 	31.491 	- 	- 
Cleaning 2 conc. 	 3.9 	e 	2.56 	2.09 	1.79 	12.541 	0.78 	6.89 	0.23 	6.5fl 	- 	- 
Cleaning 1 conc. 	 5.4 	1 	2.58 1 	2.92 	1.69 	16.41 	0.62 	7.59 	0.21 	8.331 	- 	- 
Rougher float 4 	 . 	1:2 	1 	2.05 - 	0.51 	1.42 	3.061 	0.50 	1.31 	0.14 ; 	1.231 	- 	- 
+150 Rougher conc. 	 5.53 	- 	1 	0.18 	- 	0.09 	- 	0.03 	

: 
i 	 - 

	

0 	 : -150 Rougher conc. 	 - 	4.79 	- 	0.49 	- 	i 	0.14 	- 	0.08 	 - 
Rougher conc. 	 79.5 	L 	5.35 1. 	9 .17 	0.31 	44.28 	0.11 	19.81 	0.09 	5240 	- 	- 

•
• 	1 . 	 i . 

	

1 	
ï 	 1 

	

. 	 î d 
î 	

1 

	

1 . 	 • 

	

1 	
• 

	

' 	 X 
Heads (Calc 1d) 	1100.0 	9 	4.77 	100.01 	0.55 	loo.oq 	0.44 	100.4 	0.13 	100.00 

	

l' 	• 	• 	 1 
;  

RL'IVIARKS: 	 • 	• • 
• 

' 
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