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Mines Branch Investigation Report IR 73-65
LABORATORY SUPPORT FOR SPODUMENE PILOT PLANT TRIALS
by

K. D. Atkinson#*

SUMMARY

The. spodumene pilot plant of Tantalum Mining Coréoration of Canada
Limited at Bernic Lake, Manitoba, is based on a process develobed at the
Mines Branch. When exﬁected results were not realized during start-up of
this ﬁlant, and Mines Branch results were not dublicated in the mine's
laboratory, Mr. K. D. Atkinson of the Mineral Processing Division, Mines

Branch went to Bernic 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.
The 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 done beneficiation work on sbodumene ores for Tantalum Mining Corpora-
tion of Canada Limited (TANCO). Several sambles have been tested, the most
recent being a "Spodumene Table Test Concentrate'" (MPD 72/64 and MPD 73/12)
prepared December 1, 1972. This reﬁresented feed for a pilot circuit at
Bernic Lake which commenced oﬁerations in iate Abril 1973.

Work om this sample at the Mines Branch outlined a simble but
effective flotation ﬁrocess. It was found that stage additions of a single
reagent (Armac L-10), at the natural bH of the ground ore in tab water,
removed quartz, feldsﬁar, and other minerals to leave a high-grade spodumene
broduct; this is known as reverse flotation. The economic feasibility of
this abﬁroach‘abﬁears to be much better than that of flotation systems
previously developed.

TANCO's laboratory and ﬁilot élant oﬁeration conducted at Bernic Lake
mill did not duplicate Mines Branch laboratory results. In resbonse to a
request for assistance on the broblem, the author spent from 12 to 29 June
1973, at the mine.

In order to accomﬁlish the most in the time available, it was agreed
that the author would concentrate on laboratory exéeriments on bilot plant
samples while Messrs. Clyde Lendrum, TANCO's consultant, and John Awbler,
Mill Suberintendent, would but laboratory findings into plant bractice.

This procedure would be followed qntil consistently good results were obtained
in TANCO's laboratory‘éfter which work would be concentrated on the pilot

plant. It was further agreed that Mr. Lendrum would report on the pilot



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 broduction of a tantalite
table concentrate, and sbodumene is recovered on a filot blant scale (Figure 1).
The spodumene pilot blant is housed in an eﬁtension of the tantalite blant.

Crushing, grinding, and tabling are done inlthe tantalite mill to
fill a holding tank with deslimed material which is withdrawn for further
grinding and classification. The material is then fassed 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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Figure 1: Pilot plant flowsheet June 1973




TANCO's assay laboratory is capable of handling Ta, Cd, Sn, Ti,

LiZO, K2 9

can achieve this.

-

0, Na 904

Test Conditions and Equipment

0, P, Fe,O0,, Ga, Pb, Ce, Ca, Mg and SiO

9" Few mine laboratories

In all laboratory tests performed at Bernic Lake the following

equiment and materials were used:

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

(2) untreated Bernic Lake water;

(3) a 1% solution Armac L-10

(a) mixed in Ottawa, March 28, 1973, used as is,

(b) mixed in Ottawa, June 12, 1973, used as is,

(c) mixed in Bernic Lake, diluted from 4% solution being
used on the pilot planty;

(4) 0.2 to 0.37% magnetic irvon 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 labovatory tests made at the mine are given

as Appendix A.

The first three tests were run on pllot 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 than table concentrate as at the Mines Branch. Everything

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

flotation of the feldspars and silica in the sectioned floats.

..




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. 1In Test 4 and 5, again everything floated. Less L-10
was used in Test 5.

It was found that the ﬁlant grind was finer than reborted screen
analyses indicated., In the "rush" for data some material had been lost by
decantation of fines ﬁrior to screening. With this knowledge, it was decided
to run the secondary grind in ofen 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 Li20 was obtained.

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

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 AbB28 mill with cylpebs as media.

Much. better results were obtained in Test 7 (&), (b), and (¢), the grade
increasing with increased grinding time.

Test 8 (a), (b), (), and (d) were run in farallel with Test 7 to
see if a fresh grind and/or desliming had any effect on filot élant cell feed.
The fresh grind of only five minutes did not afﬁear to have any effect, but . .
the desliming aﬁﬁeared 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 Li,0,

2
Na20, KZO’ and recovery of LiZO (Figure 3). Between Test 7 (c) and 9 (a),

the graphs show a distinct break for Na204K20 but not LiZO. Grinding and
float times were the only variables with float time being 7 minutes for
Test 7 (c), and 55 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 flotatlon results comﬁarable
to those desired so a grinding time of 60 minutes was used in subsequent
work and the cumulative screen analysis of broduét between that for
Test 7 (b) and that for Test 9 (b) was set as the ﬁilot plant "target" grind.
Test 11 was an attemft to establish the threshold level and to
determine the.deﬁendency of the float on time:
At this ﬁoint, Mr. Henry Hartman of the Mines Branch joined the groub

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

used only where necessary.

Test 12 (a) and (b) were ﬁerformed to study the effect of No. 7 Denver
cells in the éilot blant¢ 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 comﬁarative;test on bilot 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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Figure 2: Cumulative Logarithmic Diagram of Screen Analyses.
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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 67 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 Fett and Feld+ after
the author's return to the Mines Branch is shown in Apﬁendix 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 ﬁrocedure.

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 temﬁerature. It was,
therefore, decided to try a ﬁilot ﬁlant cell feed (Test 15) which was also
oven dried. This showed negligible imﬁrovement.

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 neﬁt decided
to reﬁeat Test 16 and 1eéve out the aeration steﬁ. This was done in Test 17,
after the author's deﬁarture, by\Mr; Forrest Andrews. Good results were

obtained.



- 10 -
COMMENTS

Good results were obtained im TANCO's laboratory on holding tank
discharge ground in an Abb& mill before flotation. However, very little
beneficiation could be obtained in either the ﬁilot ﬁlant or the mill
laboratory after secondary grinding and classification in the pilot ﬁlant.

A considerable proportion of the original feed was discérded as
waste in preparing flotation feed. However, as develobing 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 bart 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 brocess.

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

in Appendix B.
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- 11 -~

At Bernic Lake mill Mr. Forrest Andrews, General Mill Foreman,
assisted in and performed laboratory work and supervised plant sampling,
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analyses and heavy liquid separations; P. R. Lachapelle, Technician,

performed test work.
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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).

CAmZ We

Mesh % e
+ 28 - -
+ 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 Jume, 1973. At this time
rod mill product to holding tank i.e. no tabling and therefore no desliming

prior to secondary grind.
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MINES BRANCH FLOTATION TEST REPORT

TEST NC 1

DATE: 13 June 1973

SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba) 425 g. R. £1. feed

- I - £
CB3JECT OF TEST: o Crind: 3 CHARGE: 0813
- float pilot plant cell feed as is - pilot plant only TESTED 8Y: K.D.A.
— Time % tinit Reagents, ib per ton .
PERATION H -
.O 1 min iSolids P used 7,-10 ! (Mine)
ROUGHER pioat 1 2.0 ¢ 20 0.48
2 2.0 0.48
3 2.0 0.48
Total 6.0 1.44
CLEANING
PRODUCT WT i % Li20 % -Naz0 % K20 % Fey0q Z P05 Z
% Assay|Dist. | Assay Dist. iAssay |Dist. | Assay | Dist. | Assay | Dist.{Assay |Dist.
Rougher float 99.13 - - - - - - - -
Rougher Conc. 0.7 - - - - - - - -

REMARKS: All

material floated non-slectively, no assays

_.§7"[..



"MINES ERANCH FLOTATION TEST REPORT

-

TEST NO 2

SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba) 428 g R. fl. feed

DATE: 13 June 1973

OWJECT OF TEST: . ) . SR Grind, . , CHARGE: 6813
B fioat pllot.planu cell feed'as is i pilot plant only TESTED BY: X.D.A.
- Timet % nit . . Reagents, Ib per ton
OPERATION ' H , 1
‘ min {Solids P used ~10 ¥Ottawa Mar. 128/73)
ROUGHER Float .1 2.0 | 15 0.48 '
2 2.0 0.48 -
3 2.0- 0.48
Total 6.0 1.44
Float 1 0.5 -
2 0.5 -
3 G.5 - ]
4 0.5 -
CLEANING 5 0.5 -
o 6 0.5 - -
Total 3.0
i WT LisG- 7 . Nao0 - {20 FenO % P90 %
PRODUCT . 21129 2. Neg0 f B R0 | EPedy 1 F as LE o
% AssaylDist. | Assay | Dist.iAssay [Dist. | Asgay | Dist. y Assay Bist.}Assay {Dist.
Cleaning float 1 50.5§ 2.47 | 36.911 0.66§52.191 1.62]57.99 - - - -
2 15.2% 3.08 }13.85} 0.63§14.,991 1.42}15.30 - - - -
3 8.9y 3.98 |10.463% 0.58% 8.071 1.20f 7.56 - - - -
4 - L.7H 4,48 6.20¢ 0.551 4.03; 1.10}%f 3.65 - - - -
5 f  3.50 4.84.% 5.02% 0.65%i 3.57% 1.201 2.98 - - - -
6 1.2¢ 5.45 1.89¢ 0.59§ 1.08} 1.04f 0.86 - - - -
Cleaning 1 conc. 15.2% 5.46 24,561 0.65%15.47 1.05111.31 - - - -
Rougher conc. i 0.8l 4.57 | 1.11] 0.47] 0.60| 0.61] 0.35] - - - -
1
i
Heads (Calc'd) j 100.0% 3.38 {100.00F 0.631100.00] 1.411100.00

REMARKS:

Check on mine 1~10 Qersus Ottawa 1L-10.

- g'E -



MINES BRANCH FLOTATION TEST REPORT

_.9'[-.-

TEST NO 3 SAMPLE: SPODUMENE {(Tanco, Bernic Lake, Manitoba) 417g R. fl. feed DATE: 13 7une 1973
— e S s 1. CHARGE: 6813
OBJECT OF TE‘%.F' float pilot plent cell feed as is G?lnd' pilot plant only TESTED BY: K.D.A.
Time % . Unit . ) Reagents, Ib per ton B
PERATION H -
o min {Solids P used 1~10 i{{mine)
ROUGHER Float 1(a) 0.5 14 : 0.48
(b) 0.5 ' -
(c) 0.5 -
(d) 0.5 -
2 (a) 1.0 0.48
2 (b) 1.0 s s
Total 4.0 0.96
' WT 7 Lip0 - 7 .Nag0 7 K20 7 Fep0q % Py0s % _
PRODUCT, % Assay|Dist, | Assay | Dist. |Assay |[Dist. | Assay | Dist. [ Assay | Dist.jAssay |Dist.
Rougher float 1 (a) 50.8 i 2.28 34.72 0.601 50.52 1.35}F 56.21 C - - - -
1 (b) 12.7 3.33 1 12.68] 0Q.65f 13.68% 1.25% 13.01 - - - -
1 (o) 8.4 #-4.04 | 10.16f Q.60} 8.341 1.16 7.97 - - -~ -
1@ i 6.7 1 4,50 9.05 0.60 6.67¢ 1.07 5.88 - - - -
"2 (a) 17.0 5.16 4§ 26.32§ Q.601 16.92} 1.02% 14.22 - - - -
2 (b) . 2.2 E 5.55 ¢ 3.59%F (.58 2.071 0.88} 1.56 -~ - - -
Rougher conc 2.2 i 5.39 3.48} 0.50] 1.79; 0.65} 1.15 - - - -
i
]
o o
Heads (calc'd) 100.0 g 3.33 1100.00 0.601100.00! 1.221100.00
_

REMARKS: Breakdown of froth times per L-10 additioms.
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Tests 4-G inclusive

each lab

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

test.

Typical screen analyses of laboratory test feed.

14 June 1973 15 June 1973
Tests 4 & 5 - - Test -6-
, Mesh Z Wt Cum % Wt Z Wt Cum-Z Wt

+ 28 - - -

+ 35 - - 0.5 0.5
+ 48 0.3 0.3 2.6 3.1
+ 65 0.9 1.2 6.8 9.9
+ 100 4.0 5.2 13.3 23.2
+ 150 '8.8 14.0 16.4 39.6
4+ 200 12.5 26.5 16.1 55.7
+ 270 8.3 34.8 8.5 64.2
+ 325 12.5 47.3 9.4 73.6
+ 400 6.0 53.3 3.6 77.2
- 400 9 - 22.8 -

.- table co

grind.

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

ncentrate (lst tank full). Also an attempt to get coarser secondary

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



MINES BRA

NCH FLOTATION TEST REPORT

«

TEST NO 4

SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba) 536 g. R. f1. feed

DATE! 14 June 1973

OBJECT OF TEST: float pilot plant cell feed as is Grind: : CHARGE: 6813 i
o . : ' pilot plant only TESTED BY:x DAL
OPERATION Timea A oH Unit ' Reagents, b per ton
min {Solids used L-10 {mine)
ROUGHER Float 1 (a) 1.0 19 0.37
1 (b) 1.0 - .
1 {e) 1.0- -
1 ({d) 1.0 -
2 (a) 1.0 0.37
2 (B) 1.0 -
3 (a) 1.0 0.37
3 (®) 1.0 - ]
Total 8.0 1.1l
CLEANING None
' g Li 7 .Naj0 K30 Fey0 % Py0s %
PRODUCT v;r Z 220 LRl 222 R —d - e
© Assay|Dist. | Assay | Dist. jAssay |Dist. | Assay | Dist. Assay | Dist.|Assay |Dist.
Rougher float 1 (a) 26.3 4 2.294 14.19 0.80¢ 31.92 1.47 % 39.02 - - - -
1 () || 16.3 4§ 3.161'13.08} 0.69}18.39) 1.07}18.97| - - - -
1 () 10.5 §i L 4.10§ 10.93 0.58 9.96 0.83 9.48 - - - -
1 (&) 3.8 4,49 4.31 0.50 3.09 0.72 2.96 - - - -
2 (a) 17.2 4,61 20.24 0.45112.72 0.64 4 12.04 - - - -
2 (b) 110.0- 4,891 12.50] 0.46 7.57 1 0.59 6.46 - - - -
3 (a) 6.3 5.27 8.46 0.50 5.17 0.57 3.92 - - - -
: 3 (b) 4,0 5.41 5.48 0.54 3.52 0.5¢% 2.56 - - - -
Rougher cone ' 7.6 4.‘5.55 -10.814% 0.614% 7.65) 0.55}%{ 4.59 - - - -
Pilot Plant Cell Feed - 4,05 - }-0.58¢y . — 0.86 - - - - -
Heads (calc'd) {1100.0"§1 3.92 100.00.] 0.60{100.00 | 0.91f00.00} - - - -
g o _ . 4

REMARKS:

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

_B’[...



t

" MINES BRANCH FLOTATION TEST REFORT

TEST NO 5 SAMPLE: SPODUMENE (Tanco, Bexnic Lake, Manitoba)sgo o R. f1. feed DATE: 14 Jupe 1973
OBJECT OF TEST: . oo Grind: ‘ | CHARGE: 6813
2 oat pllot prant a eec.as s | ' pilot plant only TESTED BY: g p_a
Time % ) Unit . . Reagenis, ib per ton N
PERATION H , .
O miln [Solids P useda 1L-10 i(mine)
ROUGHER TFloat 1 (a) 1.0 17 0.22
1 (®) 1.0 ' - -
1 () 1.0 -
1 (d) 1.0 -
2 {a) 1.0 g.22
2 (®) 1.0 =
2 () 1.0 Q.22
1.0 - —
Total 8.0 0.66
CLEANTNG None
L -
X WT Lio0 - - 7 . Naq0 %2 K20 Z Fes0 Z P50 pA
PRODUCT S 2 Jag8 o % %27 " R
% Assay|Dist, | Assay | Dist. |Assay |Dist. j Assay | Dist. Assay | Dist.Assay st,
Rougher float 1 (a) 19.14 2.27 10.60 0.731 24,74} 1.42 1§ 29.43 - - - -
1 (®) 11.74# 3.11 8.94 0.67 3 13.99 1.10§ 14,04 - - - -
1 (c) 5.61 3.93 5.36 0.56 5.54 1.81 1 10.96 - - - -
1 () . 4.5% 4.26 4.70 0.56 4,49 0.75 3.67 - - - -
2 (a) 27.64 4.26 1§ 28.79 0.47 § 23.06 0.751%22.51 - - - -
2 (b) o 11.3H 4.98 13.74 0.47 9.41 G.60 7.35 - - - -
3 (a) 8.6 5.42 11.47 0.51 7.84 0.59 5.54 - - - -
3 (b 3.74 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}F 4.12 - - - -
Pilot Plant Cell Feed - 0 4.14 - Q.54 - 0.83 - - - - -
Heads (calc'd) 100.0§ 4.08 100.00 0.56 {100.00 0.91100.00§ - - - - -
]
;i
I

REMARKS: As test 4, effect of less L-10, threshold level suggested.

_6']-: -



. MINES BRANCH FLOTATION TEST REPORT

TEST NO ¢ SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba) 639 g. R. f1. feed | DATE 15 June 1973
: =- , - . . . CHARGE: 6813
OBJECT OF TEST: s
< float pilot plant cell feed as is. Grind: pilot plant only TESTED BY: z p A
. . Reagenis, b per ton
OPERATION Time | % | 5y Unit . 9 -
min {Solids used L-10 Kmine)
ROUGHER  Float 1 2.5 1 22 0.31
2 2.0 ) 0.31 -
3 1.25 - ' 0.31
Total . 5.75 ‘ 0.93
CLEANTING TFloat 1 3.5 -
2 3.0 - -
Total 6.5
i WT Lis0 7 . Nas0 K70C Fes0 % Po0 yA
PRODUCT Y % 122 7242 g 22 ATe203 25.. IR [ 2erp iyt
° Assay|Dist. | Assay | Dist. [Assay |Dist. { Assay | Dist. | Assay Dist.{Assay | Dist.
Cleaning 2 float 14.8% 1.66 | 6.241 1.021 23.070 2.07f28.23% - - - -
Cleaning 2 conc. 10.4Y4 2.16 5.79; 0.73111.60}1 1.41413.55 - - - -
Cleaning 1 conc. 37'7i”3'72 36.01f 0.55¢ 31.69% 1.0Z} 35.41 - - - -
+ 48 Rougher conc. || 3.88 4.34 | 4.23| 0.55| 3.19{ 1.10] 3.85{ - - - -
__— 48 Rougher conc. 0 33.2) 5.60 | 47.743F 0.601} 30.44 .62118.963 -~ - - 1 -
Composite Rougher: || 37.0f 5.47 ] 51.97{ 0.591 33.63{ 0.67{22.81] - - - -
cone. (calc’d) ' - -
Pilot Plant Cell Feedj - f 6,03 § =4 = - Lo5) - b =} - ol
Heads (calc'd) lO0.0& 3.89 lOQ.OO 0.65 100.00 1.08{100.00

RﬁhﬁAFﬂ<S: Cyclone out Of-Circ&it

, coarser grind; another new seolution L-10.




Test 7 (a) - 7 (c¢) inclusive.

Sample of holding tank discharge (lst tank full) had been dried and
saved.

Test samples of 500 gm each were ground in a medium Abbé mill with
a 3000-gm charge of cylpebs (1200 gm of % in. and 1800-gm 6f‘%%0 and 500 ml
of mine water. Grind performed at 58 rpm for times indicated; samﬁles 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 7 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
4+ 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 -

Tn 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 TESYT REPORT

TEST NO 7 (2) | SAMPLE: SPODUMENE (Tanco, Bernic Lake, HManitoba)500 g. hold tank dis. | DATE: 16 June 1973
OBJECT OF TEST: o L ] . _ CHARGE: 6813
.float lab. ground holding tank.discharge Grind: Medium AbbE mill 30 min. TESTED BY: K.D.A.
Ti . it Reagents, (b per ton
OPERATION Hima | % | oy Unit — 2 -~
min [Solids used 71-10 KOttawa)Junei{l2/73
ROUGHER g9, 1 3.0 20 0.4
2 2.0 0.4 .
3 2.0 : 0.2
Total | 7.0 1.2
CLEANING Float 1 3.0 — : -
. 2 2.0 - :
Total 5.0 ' N
’ N
PRODUCT WT | 71120 - % - Nag0 %_Kg0 % Fe)04 Z_P705 S B
% Assay|Dist. | Assay | Dist.{Assay |Dist, | Assay { Dist. | Assay | Dist,|Assay | Dist.
Cleaning 2 float 17.9§ 1.42 | 6.50 0.79 ] 25.5L. 1.23§31.65% -~ - - -
Cleaning 2 conc. . 12.5¢ 2.24 3 7.16 0.75}16.90} 1.03118.50 - - - -
leaning 1 conec. 40.24% 3.92 140.23 0.581 41.991 0.69} 39.82 - - - -
+ 48 Rougher conc. 9.4* 6.18 j14£.90 0.22¢ 3.74: 0.20} 2.71 - - - -
+150 Rougher conc. © 18.71f 6.23 §29.78 0.32110.79 0.24§ 6.45 - - - -
-~150 Rougher conc. 1.25 4.51 } 1.43 0.48; 1.07}1 0.49§ 0.87 - - - -
Composite Rougher =~ (| o ‘ - B T A
conc. (cale,d) 29.43 6.14 346,11 0.291%15.60f 0.24} 10.03 - - - -
Decanted slimes :
(losses) 4,7
i
[ . e - . %3 ) .
Head (Calec,d) 100.04 3.91 {100.00} 0.55{100.00 | 0.69 {100.00
REMARKS: comple taken 15 Juné 1973, holding tank discharge, oven dried (+400°F)




MINES BRANCH FLOTATION TEST REPORT

[TEST NO 7 (b) | SAMPLE: SPODUMENE (:ramo, Bernic Lake, Manitoba)500g. Hold Tank dis. DATE: 16 June 1973
OBJECT OF TEST: Grlnd medium AbbE mill 45 min. CHARGE: 6813
float lab. ground holding tank dlscharge TESTED B8Y: K.D.A.
' Ti % ., tinit . ] Raeagents, b per ton —
OPERATION time ° pH ' -
min [Solids used 110 {{Ottawh June{l2/73)
ROUGHER Float 1 3.0 20 0.4
2 . 2.0 ' 0.4
3 1.0 0.4
Total 6.0 1.2
CLEANING Float 1 3.0 R . -
. 2 3.0 -
Total 6.0 ‘
- WT 7 Lip0- - 7 . Naj0 % K20 % TegOq % Py0sg % L
PRODUCT % Assay|Dist. | Assay | Dist.|Assay |Dist. | Assay | Dist. | Assay | Dist.}Agsay jDist.
Cleaning 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 0.754%19.19 1.0514 21.06 - - - -
Cleaning 1 conc. § 42.1 [ 4.34 45,47} 0.50] 37.86}§ 0.551} 32.64 - - - -
+48 Rougher conc. 4.9 §1 6.30 7.66% 0.23%F 2.02} 0.21} 1.45 - - - -
+150 Rougher conc. 16.2 6.51 26.30 0.25 7.3G 0.12 2.75 - - - -
~150 Rougher conc. 3.2 § 5.43° ] 4.29] 0.41} 2.36}{ 0.34} 1.52] - - 1 - -
Composite rougher : : . . e
conc. (Calc,d) 24.3 6.33 38,25 0.27 11.66 0.17 5.72 - - - -
Decanted slimes £ 4.3
(losses).
Il
1
——— - C e E% - . . . . . -
Heads {Calc,d) 100.0 ¥ 4.02 §100.00§ 0.55:;100.00} 0.703:100.00 - - - -
REMARKS:
As 7 (a)




MINES BRANCH FLOTATION TEST REFORT

“

<

TEST NC 7 (c) { SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba) 500 g. Hold tank dis. | DATE:16 June 1972
OBJECT OF TEST: . 2R Crind: . . o . CHARGE: 6813
float lab. ground holding tank discharge : Medium AbbE& mill 60 min. TESTED BY: X.D.A.
OPERATION Time % oH Ur;. ’ Reagenis, i per ton N
: min iSolids usoed 1-10 j{Ottaya Junel 12/73%)
ROUGHER Float 1 3.5 20 0.4
2 2.0 ' 0.4 i
3 1.5.- 0.4
Total 7.0 1.2
CLEAWING Float 1 2.5 -
. 2 3.0 - ~
Total 5.5
. i i o p 5 ir 7 W n Ld c;
PRODUCT Wi % 1120 Z-Fag0 4 % K0 % Feg0q % P05 I
%o Assay|Dist. { Assay | Dist, {Assay |Dist. | Asgay | Dist. jy Assay Pilst,{Assay ;Dist.
Cieaning 2 float 21.0 § 1.51f 7.50 0.951 37.65 1.60{47.49 - - - -
Cleaning 2 conc. 14.2 2.05% 6.64 0.569 18.50; 0.94118.88 - - - -
Cleaning 1 conc 47.2 ‘.,5.19 57.98 0.41 36.5% 0.45130.08 - - - -
<+ 48 Rougher conc. 3.2 § 5.76{ 4.36 0.30 1.84f 0.36: 1.65 - - - -
+ 150 Rougher comnc 10.2 7.151}17.25 0.15 2.8% 0.05 0.72 - - - -
- 150 Rougher conc. b2 3 6.324 6.27 0.32 2.53% 0.204§ 1.1i8 - - - -
Composite Rougher conc. i, . : . :
(Calecld) fI 17.6 6.69{27.88 1 0.22 7.26 0.141% 3.55 - - - -
Decanted slimes (losses) 6.8
Heads (Calc’d) 100.0 4.23100.00{ 0.52; 100.0G 0.70j100.6C - - - -

REMARKS: Ag 7 {a) -

...{72....
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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.

Typilcal screen analysis of laboratory test feed.

Mesh Z Wt Cum 7 Wt
+ 48 1.9 1.9
+ 65 4.1 6.0
4+ 100 10.3 16.3
+ 150 11.7 28.0
4+ 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.
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MINES BRANCH FLOTATION TEST REPORT

TEST NO 8 (a) | SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitcba}463 g R. fl. feed DATELS June 1973
OBJECT OF TEST: float pilot plant cell feed as is Crind: ., . ‘ CHARGE: 6813
- ; , _ , pilot plant only TESTED BY: K.D.A.
Time 9 . Unit . Reagents, ib per ton
CPERATION e , : 1
T min {Solidsf used L-10 {(Ottawp June{l2/73)
ROUGHER  Filoat 1 : 3.5¢ 17 0.4
2 4 2.0 ' 0.4 |
3 1.0 0.4
Total 6.5 1.2
CLLANING  Float 1 3.5 T . -
- 2 3.0 - ]
Total 6.5
i T Li ’ . Nz K AR & ]
PRODUCT V\éx 7 Lis0 7 ?\1420 . | Z K920 . Z 1‘8203' % Pq05 7 L
% AssayiDist. | Assay | Dist, [Assay |Dist. | Asgay; Dist. { Assay| Dist,|Assay |Dist
Cleaning 2 float =~ 17.8 1% 1.53 6,79y 0.91 § 24.94% 1.72 33.29 - - - -
Cleaning 2 conc. : 14.6§) 2.51 9.15{ 0.76 | 17.11} 1.16 j 18.44% - - - -
Cleaning 1 conc. ‘ H 47.81.4.67 § 55.78 0.56 § 41.31! 0.72 § 37.51} - - - -
+ 48 Rougher conc. . 2.7§ 3.92 2.64 0.58 2.41% 0.97 2.851 - - - -
+150 Rougher conc. : 12.94 5.78 ¢ 18.61f 0.59 | 11.73} 0.48 6.747 =~ - - -
-150 Rougher conc. 4.3 6.62 7.03f 0.38 2.45} 0.25 1.161 -~ - - -
Composite Rougher conc. 19.9 5.71 28.28; 0.54 16.59) 0.50 10.75 - - - -
(calc'd)
1
Heads (calc'd) 100.0 4.00 1100.00 | 0.64 £00.00 { 0.91 {100.00 - - - -

REMARKS: ¢ - ‘ | _
amples taken 10:30 June 18/73; cyclome out of circuit, caustic added to mill pH

(@]
(W]




'MINES BRANCH FLOTATION TEST REFOART

1

D;VTE:lB June 1873

TEST NO g (h) | SAMPLE: SPODUMENE (Yanco, Bernic Lake, Manitoba) 498 o, R, f1. feed

As 8(a) + grind for fresh surfaces.

—= R T CHARGE: 6813
OBJECT OF TEST: fi5at pilot plant cell feed Grind: - 4
. -+ u - el t 1 in. ey ke ol 13 - R
- : : nedinm AbhS miffnt plus 5 min TESTED BY: _gx.n.a
i Reagenis, b per ton
OPERATION Time) % 1 oy Unit - - -~
min |Solids usea 1~10 {Ottawa June 112/73)
ROUGHER  Ploat 1 4.0 13 0.4
2 2.0 0.4 -
3 1.25 Q.4
Total 7.25 1.2
CLEANING Fioat 1 3.0 -
2 2.5 - —
Total .5
y WT Li20 7 . Nas0 K20 Z Feq0 % Po0g %
PRODUCT o 20 % e .Z _2 273 - T Newav 1DIee.”
G Assay|Dist. | Assay | Dist, {Assay |Dist. | Assay | Dist. | Assay | Dist.|Assay 1st.
Cleaning 2 float 17.6 1.921 8.22{ 0.86} z3.41] 1.51{ 29.42 - - - -
Cleaning 2 comnc. 16.3 2,704 10.69} 0.77419.38% 1.201 21.62 - - -~ -~
Cleaning 1 conc. 51.4 f 4.79¢ 60.003 G.58% 46.18 3 0.73} 41.60 - - - -~
+ 48 Rougher conc. 0.9 5.66 1.23 0.38 0.52 0.51 0.50 - - - -
+150 Rougher conc. 9.2 4 5.68}12.72! 0.52} 7.40{ o0.50} s5.00] - ~ - -
-150 Rougher conc. : L 6.7 6.27{ 7.14{ 0.43} 3.11} 0.34} 1.76 - - - -
Composite Rougher conc. "14.8 5.854 21.09% 0.48% 11.033 0.45 7.35 - - - -
(calc d)
Heads (calc'’d) iO0.0 4.10 lCO.DO 0.64 {100.00 0.901100.00 - - - -




MINES BRANCH FLOTATION TEST REPORT

I TEST NO 8 (c) |'SAMPLE: SPODUMENE {Tanco, Bernic Lake, Manitoba)478 ¢. R. fi. feed DATE: 18 June 1973
OWBJECT OF TEST: float pilot plant cell feed - Grind: pilot plant plus 5 min. CHARGE: 6813
o : medium Abb& mill. TESTED BY: X.D.A.
Time % ) tinit ) Reagenis, ik per ton
PERATION H ,
© min {Solids P used 1~10 KCttawa June{12/73)
ROUGHLR  Float 1 - 2.0} 17 0.4
2 1.5 0.4
3 2.0 0.4
Total 5.5 1.2
CLEANING Float 1 2.0 -
. 2 1.5 .
Total 3.5
' WT 7 1190 7 . Na0 7 K70 7 ¥ep0sq Z P,05 %
PRODUCT o = > g . o - N e \(. . KDL R
% Assay{Dist, | Assay | Dist. jAssay {Dist. | Assay | Dist. Assay | Dist.|Asgsay st.
Cleaning 2 float 47.6 % 2.29% 27.664{ 0.80f 60.19} 1.29{ 70.10} - - - -
Cleaning 2 conc. - . 23.1 B 4.491 26.27; 0.58} 21.14} 0.72{ 18.95{ - - - -
Cleaning 1 conc. 25.8 ¥ 6.181 40.45¢ 0.42¢17.13% 0.351%1 10.31 - - - -
Rougher conc. 3.5 6.34 5.62 0.28 1.55¢ 0.16 0.64 ~- - ~ -
4“-
i
Heads (calc'd) 100.90 3.941100.00} 0.633100.00| 0.871100.00 - - - -

REMARKS: e : - . s ..
i As 8{z) + grind for fresh surfaces and desliming - washing steps.

cin e smama—— s -~



MiINES BRANCH FLOTATION TEST REPORT

TEST NO 8 (d) | SAMPLE: SPODUMENE {Tanco, Bernie Lake, Manitoba) 395 g. R. fl. feed DATE: 18 June 1973
PSR ——— . . CHARGE: 6813
OBJECT OF TEST: float pilot plant cell feed. rind: pilot plant — (_ -
- : : : ‘plus 5 min medium AbbE mill TESTED BY: ¥.D.A.
ime it . Reagents, ib per ton
OPERATION Timej % 1 oy Unit - — : -
min {Solids used 1.-i0 1(Ottawa Junel 12/73
ROUGHER Float 1 ) 1.5 : 0.51
CLEANING None
' WT 7 LisG 7 .Nas0 7 K20 % Feg0q % Py05 % o
PRODUCT % AgsayiDist. | Assay Dist, {Assay {Dist. | Assay § Dist. | Assay | Dist.|Assay Dist.
Rougher 1 float ' 66.74 3.09 51.73 0.70{75.17 § 1.04 [82.431 - - - -
+ 48 Rougher comnc. - 0.5 5.10 0.65 0.37 0.30 0.50 0.30 - - - -
+ 150 Rougher conc. '14.3%& . 5.34 19.24 0.52 §12.0z % 0.51] 8.70 - - - -
- 150 Rougher conc. . 18.5} - 6.1 28.38 0.42 112.51 ] 0.39 ] 8.58 | ~- - - -
Composite Rougher conc. 33,3} " 5.761 48.27t 0.46 §24.83 0.44 §17.58 - - - -
(calc'd)
Heads (Calc'd) i 100.08 .3.98 100.0¢] 0.62 {.00.0C | 0.84 [00.00 - - - -

REMARKS: Ag 8 (a2) and 8 (¢) effect single addition.

...6'6_
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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 Abb& 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 Z Wt Cum 7 Wt. Wt Cum 72 Wt. ' Z Wt =~ Cum 7 Wt,
+ 48 3.5 Cu3'5 1.6 1.6 1.0 1.0
+ 65 2.9 6.4 0.4 2.0 0.1 1.1
4 100 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 -

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

. (0.27% wt. mag. Fe).

S8igze distributions for Tests 10 and 11 should be similar to Test 9 (a).
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MINES BHANCH FLOTATION TEST REPORT

TEST NO 9(a)

SAMPLE: SPODUMENE (Tanco, Bexnic Lake, Manitoba) 500¢. hold tank dis.

DATE! 19 Tyne 1973

B . - RGE: 3
OBJECT OF TEST: fioat 1ab. ground holding tamk Grind: medium AbbE mill 60 min. CHARGE: 0813
' - discharee. . TESTED B8Y: K.D.A.
: Iri Reagents, Ib per ton
OPERATION Timej % | oy Unit o
min [Solids usod 1L-10 1 {Ottava Junel 12/73
ROUGHER  Float 1 3.0 20 0.4
2 1.5 ' 0.4
3 1.0 0.4
Total 5.5 1.2
CLEANING Filoar 1 2.5 -
_____ 2 3.0 -
Total 5.5
: WT Li20 7 . Nas0 K20 %z Feos0 %Z P40 %
PRODUCT ’ Z 2127 2o 220 2 , 2-3 T Yy e
7o Assay|Dist, | Assay { Dist. |Assay |Dist. | Assay | Dist. Assay | Dist.{Assay ;D
Cleaning 2 float 15.6 J| 2.07! 8.111 1.00{24.62} 1.75} 31.76] - - - -
Cleaning 2 conc. 12.2 2.044 6.2531 0.88{16.94 ¢ 1.27 ¢ 18.03f - - - -
Cleaning 1 conc. 48.2 18 3.74 § 45,37 0.60 3 45.75 0.76 42,73 - - - -
+ 48 Rougher conc. 3.4 6.391 5.454¢ 0.3L¢ 1.66} 0.35 1.38 -~ - - -
+ 150 Rougher conc. 13.5 6.91 1} 23.52 0.27 5.78 6.20 3.15 - - - -
- 150 Rougher conc. 7.2 6.22 111.30 0.46 § 5.25 0.35 2.95 - - 0.05 -
Composite Rougher conc.  # 24.1 6.63 §40.27} 0.33112.691 0.26 7.68 - - - -
(Calc'd)
Decanted slimes (lesses) 3.8 i
4
Heads (calc'd) 100.0 3.97 210G.00 0.63 1.00.Q00 0.85}100.0G6 -~ - - -
|
f

REMARKS:

-

Sample taken at 10:30 June 18/73, holding tank discharge (2nd tank); oven

dried (+400 ¥)

- 1€ =




. MINES BRANCH FLOTATION TEST REPORT

TEST NO 9 (b) | SAMPLE: SPODUMENE (Tanco, Bernic Lake, Hanmiteba) 500g. hold tank dis. DATE! 19 June 1973

CHARGE: 6813

_ZC_

OBJECT OF TEST: float lab. grind holding tank dis. Grind: medium AbbE mill 90 min.
. . . . i TESTED BY: v D.A.
——— . PR ] Reagents, Ib per ton
OPERATION Fimey % 4 o Unit — ' —— -
min {Solids used 1-10 {(Ottawa June] 12/73
ROUGHER  Float 1 3.0 20 0.4
2 1.5 0.4
3 1.0 0.4
Total 5.5 1.2
CLEANTNG Filoat 1 3.0 -
- 2 2.5 -
Total 5.5
: WT L350 : 7 . Nas0 K20 FeqO %Z P,0 yA
PRODUCT ” Z L2 _ % 1820 |2 2= 2_23. - 2 e
° Assay|Dist. | Assay | Dist, iAssay jDist. | Assay | Dist. { Assay | Dist.|Assay st.
Cleaning 2 float 23.4 gﬂ 1.78 | $.77 | 0.94| 36.84 1.641 46.96 - - - -
Cleaning 2 conc. 17.0 i 2.38% 9.50} 0.804 22.80f 1.12 1% 23.32{f =~ - - -
Cleaning 1 conc. 47.3 3 . 5.44460.43F 0,451 35.71 Q.48 %} 27.814 - - - -
+ 48 Rougher conc. 1.5 § 6.68%1 2.,104{ 0.30 0.74 0.34 0.6 -~ - - -
+ 150 Rougher comc. 4.1 7.27{ 7.08 4§ 0C.19 ;. 1.32 0.09 0.46; -~ - - -
— 150 Rougher conc. 6.7 7.08111.13¢ 0.23 2.58; 0.10 0.32y =~ - <0.01 -
Composite Rougher conc 12.3 7.02 {20.31 4 0.23 4,641 0,13 1.89y - - - -
(calc’™d)
Decanted slimes {(Losses) 7.4
i ‘
i
ag '
. . . . P ‘ - - P (AR — . ———— v - e - -' : . . -
Heads (calc'd) 10G.0 ! 4.25#400.004§ 0.59]100.00; 0.81{100.00} ~ - - -
it ' .
i
A

REMARKS: As 9 (a)




MINES BR

ANCH FLOTATION TEST REPOART

[TEST NO 9 (¢) | SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba)s500 o hold tank dis. DATE! 19 jupe 1973
— sy . CHARGE: 6813
OBJECT OF TEST: £15a¢ 1ab. ground holding tank dis., Grind: medium Abbé mill 120 min. e
. ‘ . S ESTED 8Y: K.D.A.
j it Reagents, Ib per ton
OPERATION Time | %o Unit : ' -
min {Solids Useo 1=10 UQtrawn Tiumeil?/73)
ROUGHER  Float 1 3.5 20 0.4
2 1.5 ‘ 0.4 -
3 1.G 0.4
Total 6.0 1.2
CLEANING Float 1 3.5 -
2 3.0 - -
Total 6.5
' WT || 7 Liz0 . Nap0d K20 7 Fey0 % P05 %
PRODUCT . £ 72 zHagd % _ T B T BTy e
%o Assay|Dist. | Assay | Dist, jAssay |[Dist. | Assay | Dist. | Assay | bist. Agsay ilst.
Cleaning 2 float 26.6 1.78§ 10.76 0.911 41.1C 1.58} 51.54 - - - -
Cleaning 2 conc. 16.56 3.34¢ 12.63}F 0.68} 19.20¢ 0.93} 18.97 - - - -
Cleaning 1 conc. 47.0 #  5.72: 61.26 0.451 35.99 0.435F 27.73 - - - -
+ 48 Rougher conc. 0.9 5.99 1.24 0.30 0.46 .33 0.37 - - - -
4+ 150 Rougher conc. 1.5 6.48f 2,29 0.19 0.50f 0.12¢ 0.23 - - - -
— 150 Rougher conc. 7.3 7.08¢ 11.82% 0,227 2.74} 0.13¢ 1.17 - - - -
Composite Rougher comnc. 9.7 § .6.89¢ 15,35} 0.22} 3.70{ 0.i5§ 1.77 - - -
{calc’d)
Decant slimes (losses) ~ i2.2
i
e A R o
Heads (calc'd) - 100.0 4.,394100.00 0.58{100.00 0.81§100.00 - - - -

REMARKS: As 9 (1)




MINES BRANCH FLOTATION TESYT REPORT
TEST NO 10 l SAMPLE: SPODUMENE {L:m.coa Bernic Lake, Mamitoba) 500z hold tank dis. DATE! 51 1,10 1073
OBJECT OF TEST: Grmd” medium AbbE miil 60 min. CHARGE: 6813
Repeat 7 {(c) + 9 (2) and check for time factor. : TESTED B8Y: K.D.A.
OPFERATION Time % oH Unhl : ) Reagents, b per ton —
min iSolids used 1-10 1§ (Ottava Junel 12/73
ROUGHER Float 1 4,0 20 0.4
2 2.0 G.4 |
3 2.0 0.4
Total 8.0 1.2
CLEANING
: —— e T4 J g v @ 1 :
PRODUCT V\i/l 7 Li20 % - Nas0 Z K90 ,‘,1820’3‘ yA ons.. : Z ‘
° Assay)Dist, | Assay Dist. jAssay |Dist. | Asgay | Dist Assay | Dist.|Assay ;Dist,
Rougher float 1 (a) 21.2 1.484§ 8.421 (0,961} 30.6& 1.611 39.54 - - 6.15! 9.73
1 ®) 10.4 § 2.01 5.56 0.90 14,03 1.22 14,62 -~ - C.30 9.49
1 (c) 4.9 2.55 3.38 0.77 5.73 1.46 8.34 ~ - 0.39 5.88
1 (@ 2.7 2.49 1.81 0.96 3.93% 1.14 3.59 - - 0.30 2.49
2 (a) "18.8 t 3.47 ¢ 17.47 0.69 19.4g 0.78 16.92 - - 0.461 26.36
2 (B) 9.4 4,351 10.G1 0,64 9.6z 0.72 7 .80 - - 0.52% 14.86
3 (a) 10.7 5.76 1} 16,50 0.49 7.88 0.43 5.3% - - 0.521 16.97
3 () 6.9 6.16111.44 0.36 3.7 0.26 "2.08 - - 0.28 5.93
+ 48 Rougher conc, 3.4 ' 5.41 5,81 0.23 1.17% 0.11 .43 0.08 - 0.06 0.62
+ 150 Rougher conc. 9.2 ﬂ 5.6 14.75 0.23 3.2 0.10 1.071 0.14 - 0.01 0.28
- 150 Rougher comnc. 2.3 6.52 3,95 - 0.33 ' 1.1a 0.11 0.29 1.53 - 1.07 7.39
Composite Rougher conc 14.9 6.15% 24.51 0.25 5.4% G.10 1.7% 0.35 - 0.19 8.29
(cale'd) ' ¢
Decanted slimes (losses i 3.8
Heads (cale’d) 100.0 § 3.731100.00) 0.661 100.04 0.851 100.04 - - 0.321100.00

REMARKS:

As 9 (a) + light (one min.) float samples.

-~ yg -



C MINES ERANCH FLOTATION TEST REPORT

TEST NO 11 SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba) 500, hold tank dis. | PATE! 22 June 1973
_ - : _ . -IARGE: 6813
CBJECT OF TEST: time dependency and threshold level Grind medium AbB2 mill 60 min. CHARG 581
- . . . : TESTED B8Y: K.D.A.
Tim %% iinit Reagents, i per ton __
OPERATION Fima H .
min [Sclids P used L-10 {Ottawg June 12/73
ROUGHER CuM 20 CuM
Float 1 4.0 4.0 0.14 Q.1 -
2 2.0 6.0 0.08 0.20
3 2.0 8.0 0.08 0.30
4 2.0 i0.0 0.12 0.42
5 1.0 i1.0 0.04 0:46
6 1.0 12.0 0.12 0.58
7 1.0 13.0 0.08 0.66 —
§ 1.G 14.0 0.16 0.82
CLEANING Nope 9 1.0 }15.0 0.20 3 1.02
- - 0.40 | 1.42 §{ No additional matérial recoverpd. _
. WT LinC 7. NanO Z K20 % TFeqO %Z Pq0 A
PRODUCT v 2 222 R TR 2 T Iy 7 BTy Y Ee s
° Assay|Dist, | Assay | Dist. iAssay {Dist. | Assay | Dist. | Assay st, |Assay st.
Rougher float 1 5.2%# 1.91 2,54 1.01 8.12f 0.76 5.4817 - - -
2 8.71 1.53 3.45 1.12 15.13 0.53 6.41 - - -
3 11'2; 1.86 5.39 0.97 16.85 1.41 121.94 - - -
4 13.1§§'.2.51 8.46f 0.75 15.16) 1.12 §20.29 - - -
5 2.1 3.28 7.68 0.62 8.71f 0.89 $11.20 - - -
6 9.8 3.605 9.08 0.58 8.781 0.74 110.03 - - -
7 7.9% 4.39% 9.00, 0.52 6.40f 0.68 | 7.49 - - -
8 9.6 5,25 12.97t 0.47 6.96{ 0.52 5.90 - - -
9 7.5 5.88) 11.34 0.45 5.21 0.47 4.87 - - -
+ 48 Rougher conc. 3.1 6.67; 5.41§ 0.16 0.78 0.04 i 0.17 { 0.04 - - -
+ 150 Rougher conc. 11.7 6.62 20.03 .0.28 § 5.08f 0.22 3.58 0.04 - -
-~ 150 Rcugher conc. . 3.1 . 5.90 4.63 0.60 2.82¢ 0.39 | 1.64 0.26 - -
Composite Rougher conc. 17.9§i 6.5G1 30.071 0.31 8.68] 0.22 5.39 0.08 - -
(calc™d) i
Heads (calc'd) 100.04 .3.87 100.0CG 0.64 | 100.00; 0.72 £00.00§ - - - -

REMARKS:

1L-10 added in 0.04

4 ‘ - . : . o . . + .
#/T increments {0.5% Solution); diron removed prior to float.
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Tests 12(a) ~ 13 inclusive

For each test 2500 ml of éulé was taken; concentrate for 6 Denver
No. 7 cells was used for test 12(a) and filot ﬁlant cell feed for 12(b) and
13.

On 25 June 1973 a comﬁosite Samble of pilot ﬁlant 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 . % W, Cum 4 Wt. LiZO NaZO KZO
+ 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 b.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.




MINES BRANCH FLOTATION TEST REPCRT

TEST NO 12(a) | SAMPLE: SPODUMENE (Tonco, Bernic Lake, Manmitoba) 33%¢ Plant conc DATE: 27 June 1973
OBJECT OF TEST: Co Grind: ﬁilot fﬂ ant only CHARGE: €813
To see if additional material would float. - : - TESTED BY: y p
Ti % sy Unit . , Reagents, ib per ton ]
PERATION bime pH
© min iSolids used
| ROUGHER Float 1 12 : Nome
2 ' -
3
TCLEANTNG
: WT 1i20- % .Nas0 Z K20 Z Feqlq % Po0x %
PRODUCT o 2227 A2 1 e 23— — TR P TETR re
/o AssayiDist. | Assay | Dist.{Assay jDist, | Assay | Dist. Assay | Dist.|Assay st
Rougher float 1 55.6 4.34 ¢ 52.51 0.63 50.23 0.77 52.45 - - - -
2 11.9 4,58 111.86 0.70 11.9% 0.88 12.83 - - -~ -
3 4,2 3 4.58%F 4,111 0.84 5.04 0.97 L.971 - - - -
Rougher conc. - 28.3 5.12 § 31.45 0.8% 32.7% 0.86 29.74 - - - -
Heads (Calc'd)b J,OOfO ] 4.59 100.00 0.69 f 100.00; 0.81 ¥ 100.00 - - - -

T A FJ 3. - T ol s . ~ " .
REMARKS:  pilot plant conc. (#6 cell); reagent added to mill circuit.

—~ LS, -



MINES BRANCH FLOTATION TEST REPORT

[TEST NO 12(b) | SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba) 440g. R. f1. feed DATE:27 June 1973
CHBJECT OF TEST: to compare with 12(a) Grind: pilot plant only. CHARGE: 06813
- : e TESTED BY: X.D.A.
OPERATION Time % PH Unit A ) Roagents, b per ton
min [Solids used 7,-10 !(Ottaw Junel12/73
ROUGHER Float 1 3.5 16 0.45
2 3.0 ' 0.45 |
3 2.5 0.45
Total 9.0 1.35
—_—
CLEANTNG None
' % Li Na { 3 % A
PRODUCT V\iT 7 Liz0 7 .%1.20 ‘ | 7 Ko0 ZIeZOvB% : Py05 '7 L
% Assay|Dist. | Assay | Dist, jAssay |Dist. | Assay | Dist. | Assay | Dist,]Assay Dist.
Rougher float 1 22.4 3.19 1 16.94 0.85127.03 1 1.451 34.20f - - - -
2 40.3 4.20 40.06; 0.61 §{34.84 % 0.81 34.31 - - - -
3 27.8 ¥ 4.791 31.52) 0.661}26.004%{ 0.77 § 22.50; - - - -
Rougher conc. 9.5 5.10 4 11.48 0.°90112.13: 0.90 8.99% - - - -
f"xi
§
Heads (calc'd) 100.90 4,223 100,06 0.70¢00.00; 0.95] 100.0G - - - -

REMARKS:

-8€ -,:-



MINES BRANCH FLOTATION

REPORT

et

[TEST NO 13 SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba) R. fl. feed DATE: 27 June 1973
OBJECT OF TEST: Co Grind: pilot plant grind only CHARGE: 0813
convert ferrcus iron if present to ferric iron ' TESTED B8Y: K.D.A.
Roagents, ik per ton
OFERATION Tims : -1
min -1 2/73)1Javex (6% sddium hivpochlsrite)
ROUGHER Float 1 - 0.4 20 ml
-2 - 0.4 —
3 -- 0.4
4 - c
CLEANTING None
: 7 FeqQq % P70q A
) i -—
PRODUCT Assay i Dist. { Assay | Dist,|Assay |Dist.
None

REMARICS: Nothing floated - killed everything with excess sodium hypochlorite.

- 6E: =
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Test 14

A 500 gm sample of holding tank discharge (2nd tank full) was ground
for 60 min in medium AbBDE mill as per Test 9(a) conditions.

No screen analysis performed.



MINES BERAMNMCH FLOTATION TEST REPORT

v -

TEST NO 14 SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba) 500g hold tank dis. DATE: 27 June 1973
CHJECT OF TEST: effect of ferrous sulphite Grind: medium AbBE mill 60 min. CrARGE: 0513
- ) . : TESTED BY: % . A
Ti fnit . Reoagenis, Ib per ton
OPERATION fimet % ooy Unit - Pl
min [Solids usod 1.-10{(0ttava Junel 12/73% ferrdus sullpbate galutidn
ROUGHLR Float 1 2.5 20 0.4 uvnknown
2. 2.0 0.4 {prepared by John Ambigr)
3 1.5 - 0.4

Total 6.0 1.2

CLEANING
i WT i : .NasC %Z K20 Feq0 % Ps0 A
PRODUCT . 7 2120 Z-Nag0 3 % K2 27e03 | % Fy05 __
7o Assay|Dist. { Assay | Dist, jAssay ;Dist. | Assay | Dist. | Assay | Dist.{Assay Dist.

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

2 C1.5 - - - - - - - - - -

3 0.7 - - - - - - - - - -
Rougher conec, 95.0 - - - - - - - - - -
Decanted slimes (losses) 17.3 -

i

REMARKS: very little floated, no assays, probably excess ferrous iromn present.
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Test 15
A 500 gm 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.




MINES BRAMNCH FLOTATION TEST REPORT

TEST NO 15 SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba) 500e. Dried R.£1. feed| PATE! 28 Time 1973
¥ TEST- . e . : N t RGE: =
OBJECT OF 'E‘fﬁ to float dried pilot plant feed. Grind: pilot plant only. CHARS 6813
: : . . ’ ESTED BY: F.A. & K.D.A.
OPERATION 7?@8, % pH ! Unit ‘ ] R%%mnm,naperwn |
min ISotids usod 1-10 | (Ottawa June 12/73
ROUGHLER  Float 1 ) 3.0 { 20 : 0.4
2 - 2.0 ' 0.4 -
Total 5.0 - 9.8
—‘
CLEANING
; WT 2 . o 4 i3 o
PRODUCT /\: % Liz0 % %\7420. ' '% I\20. % ezﬂq. ) % P,05 % L
/o Assay|Dist, | Assay | Dist.iAssay {Dist. | Assay | Dist. { Assay Dist,|Assay ;Dist.
Rougher float 1 - i 2.781 = -~ - - S . - ~ ~
2 - £.79 ¢ - - - - -, - - - -
Rougher conc.. - g..5.29 - 0.51 - 0.36 - - - - -
o .
g

|
:
!

e iwb e ora el

REMARKS! feeq _ p

£1. féed.'é:OO'P.M, June 26/73 assays LizO - 3.84, NaZO 0.71,'K20 1.11

- gy -
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Tests 16 =~ 17 inclusive

For test .16 a bucket of holding tank discharge was collected and
bubbled with comﬁressed ailr overnight. The liquid was decanted in the
morning and a 600-gm sample was weighed for flotation feed.

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

No screen analysis performed.



ON TEST REPORT

CMINES BRANCH FLOTATI
[TEST NO 16 SAMPLE: SFODUMENE {Tanco, Bernic Lake, Manitoba) 600-¢ wet hold tank disg DATE: 28 7upne 1973
7 —
OBJECT OF TeST: : EG'—:ind: ‘medium AbbE mill 60 mim. CIHARGE: 6813
flcat aerated wet holding tank discharge ! TESTED BY: F.A. & K. R.A.
Time it Reagents, (b per ton
OPERATION Fime: % | oy Hnit : i 2 T 1
min iSoiids] usod 1~10 1(Ottava Junel 12/73) ’
ROUGHER Float 1 3.0 {7 20 0.4
2 2.0 ‘ 0.4
~
3 1.5 Q.4
Total 6.5 1.2
CLEANTING Tloat 1 4L.25 -
- 2 3.0 - -
Total 7.25
‘ ii 7 . Najp0 7 K50 Fes0 , £ P40 A
PRODUCT V\:T % 1120 %282 22 12295 T
G Assay|Dist. | Assay | Dist, {Assay |Dist. { Asgay | Dist. | Assay | Dist,{Assay ;Dist
Cleaning 2 float 13.3 § 1.51 4.54% 1.08{ 25.18} 2.00 j 35.07 - - - -
Cleaning 2 conc. 12.2 2.36 6.53y 0.87f 18.67% 1.24 § 20.02 - - - -
Cleaning 1 conc. it 48.3 4.48 | 49.071 0.51§ 43.34¢ 0.63 | 40.27 - - - -
+ 48 Rougher conc. b4 6.68 6.60f 0.20f 1.53t% 0.09 0.52 - - - -
+ 150 Rougher conc. i8.7 6.77 ¢ 28.68; 0.28] 9.20; 0.14 3.46 - - - -
- 150 Rougher conec. : 3.1 -4 6.48 4,59 0.38} 2.09; 0.16 0.66y -+ - - -
Composite Rougher conc. 26.2 6.72 § 39.87 0.28} 12.82¢ 0.13 4,64 - - - -
(calce’d)
i “
|
Heads (calc'd). 100.0 §l 4.41 {100.00{ 0.56{100.00] 0.75 {100.00f - | -~ ~ -

REMARKS:

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

—9{7..



NCH FLOTATION TEST REPORT

MINES BRA
[TEST NO 17 SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba) 600-g. wet hold tank disPATE: 29 June 1973
CBJECT OF TEST: float wet holding tank discharge Crind: medium AbbE mill 60 min. CHARGE: 6813
S . . ' ’ TESTED BY: F.A.
i i b s, i per to
OFERATION Time i % oH Unit . . Rs‘%gcnt , I per ton
min {Solids used 1—10 | (Ottawa June 12/73
ROUGHER Float 1 3.0 § 20 0.4
2 1.5 ' 0.4 _
3 1.5 0.4
Total 6.0 1.2
CLEANING ©None
' WT Li30 . Nap0 K20 % ¥ep0q % P50 7
PRODUCT " z 1129 k522 £ 22 bk 2|
o Assay{Dist, | Assay | Dist, {Assay |Dist. | Assay } Dist. | Assay | Dist,|Assay Dist.
Rougher float 1 41.7 1.81{19.06§ 0.76§ 50.7 1.06 { 60.87 - - - ~
2 27.8 4,391 30.814+ 0.63128.0 0.64 } 24.50 - - - -
3 20.0 §°6.39]32.27 ! 0.57{18.2 0.51 {14.05 - - - -
Rougher conc. 10,5 f 6.764117.871 0.181 3.0 § 0.04} 0.58} - - - -
i i
Heads (Calc'd) 100.00§ 3.96{00.00{ 0.62 {100.0 0.72 100.00 - -} - -
|
f
REMARKS:
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Api) endix B




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 LiZO 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 BRANCH FLOTATION TEST REPORT

TEST NO_ 115-2 | SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba) MPD 73/12 DATE: 13 June 1973
: T TEST o rind: e - CHARGE: 06813
OBJECT OF TEST: Reverse flotation of spodumene Grind ‘medium AbBE mill 30 min. : > -
. , . : : TESTED BY: p ».1.
Time it Reugents, b per ton
OFERATION imed % o Unit : : g T -
min iSolids usec 1-10 {{Ottawla Marzh. 28%73)
ROUGHER  Float 1 3.0 20 0.4
2 3.0 ’ Q.4 -
3 2.0 0.4
Total 8.0 1.2
-
CLEANING Fioat 1 5.5 -
N 2 4.5 ~ -
Total 10.0
' WT 7 Lig0 7 . Na0 7 K20 % FegO,q % Py0s 2
'l . : - - —
FRODUCT % AssayiDist., | Assav ! Dist, [Assay | Dist. | Assay | Dist. | Assay | Dlst.jAssay Dilst,
Cleaning 2 float : 13.6 2.26 4 5.81 1% 1.48{26.38 { 1.39 {52.331 - - - -
Cleaning 2 conc. = . 21.4 3.75 §15.17 ¢ 1.13 {31.69 | 0.36 |21.33 - - - -
Cleaning 1 cone. ‘ 43.1 6.12 {49.87 } 0.60 §33.89 § 0.17 {20.28 - - - -
Rougher conc. 21.9 7.04 §29.15§ 0.28§ 8.04 1) 0.101} 6.06 - - - -
i
Heads (calc'd) ' 100.0 5.28 [100.00¢ ©-76 §100.001 9-36 {100.00 - - - -

REMARKS: Fagergren all speed 1930 rpm;

..6-!7...



MINES BRANCH FLOTATION TESY REPORT

TEST NO 115-3 | SAMPLE: SPODUMENE (Tanco, Bernic Lake, Mamitoba) MPD 73/12 DATE: 16 July 1973
: - o . HARGE: 6813
OB3JECT OF TEST: gffect of soluble ferrous sulphate Grind: AS 115-2 CHAI >
- _ . : TESTED B8Y: p. L.
o - Time % . Unis . . Reagents, Ib per ton
OPERATION min 1Solids P usod  {L-10 }(Ottava Junel 12/73! ferrdus suliphate
RCUGHER  Float 1 . 3.0 20 0.4 0.1
2 i 4.0 0.4
3 3.0 0.4
Total - 110.0 1.2
CLEANING Float 1 5.5 ' 4 _
o 2 4.0 -
Total -5
X WY Lis0n- - 7 . Nay0 7 K90 Z FeqO % Ps0 %
PRODUCT . %122 poMag0 3 % 220 e e TN ST
%o Assay|Dist, | Assay { Dist,Assay {Dist. | Asgay { Dist. | Assay | Dist,|Assay ist,
Cleaning 2 float 6.6 ji 2.01 2.87% 1.241% 12.22% 3.761% 46.76] 0.40f 17.53F - -
Cieaning 2 conc. - 12.1 2.42 6.34 1.37¢ 24.750 1.15% 26.22) 0.13§ 10.44}% = -
Cleaning 1 conc. : 54.1 § 4.24 ) 49.64 0.685F 54.928 0.24 % 24.460 0.11f 39.52] - -
+150 Rougher conc. ' - 25“6.78 - 0.18 - 0.06 - 0.06 - - -
-150 Rougher conc. - 6.57 - 0.56 - 0.08 - .42 - & - -
Reugher conc. 27.2 6.99 41.15% 0.20 8.12; 0.05 2.56, 0,187 32.51 - -
Hd
Heads (calc'd) - : 100.0 {| 4.62 £100.00 { '0.66 | 100.00f 0.53 | 100.00{ 0.15{100.00] - -
i

REMARKS:




MINES BRANCH FLOTATION T

EST REPORT
TEST NO 1j5-4 | SAMPLE: SPODUMENE (Tanco, Bernic Lake, Manitoba) Mpp 73712 DATE: 16 July 1573
: = e S . CHARGE: 6813
CEBJECT OF TEST: . 4 Cl-
i AS 115-3 ) ) . AS 115-2 TESTED HY: P.R.L.
. 3 . . Roagents, ib per ton
OPERATION Tims | % 1 oy Unit : _ |
min [Solids used 1.-10 {Ottawd June 12/73) furrous sulphate
ROUGHER Float 1 4.0 20 0.4 1.0
2 4.0 | 0.2
3 5.0 Q.4
Total 13.0 1.2
CLEANING TFipat 1 5.0 -
_____ 2 4.0 - -
Total 2.0 -
' WT g Liz0- - 7 .Nag0 7 Kg0 ; Fep0 % P)0 %
PRODUCT . R L A W 23—
% Assay!Dist, | Assay | Dist, {Assay |Dist. | Assay ; Dist. Assay | Dlst.!Assay ist..
Cleaning 2 float : 8.81 2.03] 4.03} 1.491{ 19.13 3.82}60.65} -0.51 26.43] - -
Cleaning 2 conc. 8.6 1.83 3.55F 1.86 23.3% 1.08:16.76 0.16 8.10y -~ -
Cieaning 1 conc. ' , 21.24 .2.40 4 11.48 1.02 31.5% Q0.33112.62 0.09f 11.24 - -
+150 Rougher conc. - 5.18 - 0.23 = 0.06 - .09 - - -
-150 Rougher conc. . - 6.12 - 0.50 - 0.11 - 0.16 - - -
Rougher conc. ~6l.4Y% 5.84180.933 0.294¢ 25.98 0.09§ 9.97 0.15y 54.23} - -
Heads (cale'd) 100.0yf 4.431100.00] 0.68 } 100.00¢} 0.55 800.00 | 0.16{100.00} - -

REMARKS:

..'[g_.
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TEST NG 115-5

BATE 17 sulv 1973

SAMPLE: SPODUMINE {Tanco, Bernic Lake, Manitoba) MpD 73712

- ARGE: 6813
OBJECT OF TEST: A5 115-3 AS 115-2 CHARGE
o ' TESTED BY:P.R.L.
i PR Reagenis, th per ton
i % Unit hd - -
PERATION S T it ,
© N : min 1Solids P! used 110t {Ottara Jupel 12/73 fexrrons sulshats
ROUGHER  Float 1 4.0 20 J.4 0.5
2. 3.0 ' 0.4
3 4.9 ' 0.4
Total 11.0 1.2
CLEANTNG Float 1 5.0
2 4.0
Total 2.0
‘ WT 7 1120 7 .Naz0 7 K20 % Fey0q % P,05 3
PRODUCT % Assay|Dist. | Assay | Dist, thssay |Dist. | Assay | Dist. | Assay | Dist.|Assay | Dist.
sleaning 2 float 11.6 §2.05 5.25 1.48 1 24.69f 3.09 { 66.33} 0.37 § 18.81 - -
Cleaning 2 conc 15.8 4§ 2.01 7.01, 1.43 ¢ 32.49F Q.60 3§ 17.547 0.09 6.23 - -
Cleaning 1 conc. 36.3 jp4.15 33.23F 0.62 ¢ 32.36{ 0.19 ¢ 12.76{ 0.08 § 12.73 - -
+150 Rougher conc. - 6.85 - 0.16 - ¢g.03 - Q.a8 - - -
-150 Rougher conc. - 6.87 - 0.42 - 0.07 - 0.25 - - -
Rougher conc. 36.4 #6.79 54.52¢ 0.20 § 10.47) 0.05 3.37; 0.39 ¢ 62.22 - -
Heads {calc’d) 100.00 4 4.52 §100.00] 0.69 1100.00{ G.53 100.00% 0.22 [100.00 - -
‘
|
i

REMARKS:

-_Zg.—



MINES BRANCH FLOTATION TESY REPORT

.

TEST NO 115-§ SAMPLE: SPODUMENE {Tanco, Bernic Lake, Manitoba) MPD 73/12 DATE:23 July 1973
CBJECT OF TEST: ' ' CHARGE: 6813
- As 115-3 AS. 115-2 TESTED B8Y: P.R.L.
<. H Reagents, 5> 7 tc
OFERATION imet %4 oy Unit : : Rozgonts, b peT 2” :
min [Solids used 110 {(Ottawa Junej 12/73 ferrcous suliphate
ROUGHER  Float 1 4.0 1 20 0.4 i.5
2. 4.0 0.4
3 3.0 0.4
4 2.0
Total 13.0 1.2
CLEANING Float 1 4.0 —
o 2 3.5 -
Total 7.5
' VT L .Naj0 7 K90 Fes0 z P90 %
PRODUCT V"y _Z 2120 Z ?32 g .7 -2 A 727 3 iy 2 7 5-. N iy ~
o AssayiDist, | Assay | Dist. {Assay |Dist. | Assay | Dist. Assqy Dist,{Assay | Dist.
Cleaning 2 float 13.3 §§ 2.35% 6.661 1.38! 33.95 2.391 72.024 0.33 1 37.84 - -
Cleaning 2 conc. 7.6 2.26F 3.66F 1.28¢ 17.99% Q.47 8.09 0.11 7.21 - -
Cleaning 1 conc. 11.3 33“2.37 5.71 4 0.911 19.027 0.33 '8.45{ 0.08 7.79 - -
Rougher Float 4 1.5  2.77% 0.891 0.741 2.05f 0.27% o0.92 0.11] 1.42} - -
+150 Rougher conc. - 8 6.094 - 0.13 - 0.07 - 0.0& - - -
—130 Rougher conc. - i 5.931 - 0.38 - 0.09 ¢ - 0.10 - - -
Rougher conc. 66.3 '5.881483.09} 0.221% 26.98 0.071 10.52 0.08 { 45.73 - -
Heads (Calc'd) 100.0.ff 4.69 1100.00 ) 0.54 | 100.000 0.44 100.000 0.11 }100.00 - -

..’Eg —
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MINES BRANCH FLOTATION TEST REPORT

TEST NO 115-10 | SAMPLE: SPODUMENE {Tanco, Bernic Lake, Manitoba} MPD 73/12 DATE 24 July 1973
OBJECT OF TEST: - . CHARGE: 6813
, AS 115-3 AS 115-2 TESTED BY: P.R.L.
R : Reagenis, b per ton
OPERATION Fimey % b oy Hnit : - = ' 1
min (Solids used 1-10 §{Ottawa June 12/73 ferrous sulphate
ROUGHER  Float 1 4.0 20 0.4 2.0
2 4.0 ' 0.4 ]
3 3.0 0.4
& 1 2.0 -
Total 13.0 1.2
CLEANING Float 1 4.0 _
2 3.5 -
Total 7.5
‘ / 7 LinG 7 NasQ : K90 7 Feq04 Z Py0 A
PRODUCT ‘KT £ 2 £Tag° 2 2 o Ak T A — e
% AssaviDist, ! Assay | Dist. jAssay |Dist. | Asgay | Dist. | Assay | Dist,}Assay Dist.
Cleaning 2 float 10.0 §f 2.53 5.30i 1.32 1 23.72] 2.84 | 64.35! 0.43 | 31.49 - -
Cleaning 2 conc. .3.94§§ 2.56 2.090 1.79} 12.54 0.78 6.851 0.23 6.57 - -
Cleaning 1 conc. .f; 5.4 s; -2.58 2.92; 1.69 1§ 16.40; 0.62 7.59 0.21 8.31 - -
Rougher float & . 1.2 2.05 0.51 1.42 3.06; 0.50 1.36; 0.14 1.23 - -
+150 Rougher conc. - 5.53 - 0.18 - 0.09 - 0.03 - - -
~-150 Rougher conc. .- £,.79 - 0.49 - 0.14 - 0.08 ~- - -
‘{ Rougher conc. 79.5 5.351 89.171 0.31; 44.28 0.11 | 19.81} 0.09 | 52.40 - -
' i
|
h?
Heads (Calc'd) 100.0 § 4.77 §100.0¢ 0.55}100.0G 0.44 :100.0¢ 0.13-{100.00

REMARKS:

.—iig._.
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% HHNO Recovery
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Figure 4: Concentrate Grades and Li, O Recovery Versus Amount of Ferrous
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