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SUMMARY

At the request of Yale Lead and Zinc Mines Limited,
Toronto, the Mineral Processing Division undertook to provide
several hundred pounds of barite concentrate from samples
originating in the Lake Ainslie district of Nova Scotia, for
market survey purposes. In order to provide some metallurgical
data, this project was developed in the form of test runs rather
than straight bulk tabling.

The tests performed gave an average recovery of L3% of
the barite as a high grade product, containing 9i. 3% Bas04 with
a specific gravity of 4.36 and a rullectdnce of 94.3%. The same
tests showed that if drilling mud grade was the objective rather
than high grade, then an average of 64% of the barite could be
recovered at 91.0% BaSOs4 and w1th a specific gravity of 4.30.
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INTRODUCT ION

The Mineral Processing Division was first approached
in May, 1965, regarding process development work on barite-
fluorite ore from the Lake ainslie district on Cape Breton
Island, Nova Scotia. Consolidated Mogul Mines Limited, Toronto,
proposed reassessing old properties with the object of outlining
ore reserves which could be brought into production.

It was pointed out to the company that the Division had
made extensive studies of Lake Ainslie ore in the past, including
pilot plant operations, and that successful process development
projects had already been completed. Copies of the reports
covering these projects were handed over to the company.

In March, 1966, the nmatter was reopened by Yale Lead
and Zinc Mines Limited, Toronto, presumably associated with
Consolidated Mogul Mines Limited since the officers involved
were the same., It was reported to the Division that 1.5 million
tons of barite-fluorite ore had been outlined by drilling. The
avercge grade indicated was approximately 56% barite and 15%
fluorite. 4 request was made that the Division produce several
hundred pounds of barite concentrate, from samples to be provided,
for use in market surveys.

In response to this request, the Division undertook to
recover whatever barite could be readily concentrated by tabling
1000 1b of feed. To this end Yale Lead snd Zinc Mines Limited,
sent along 500 1lb of material irom each of the two veins outlined
0y drilling. The samples contained soil and other debris, and
were possioly contaminated by grease. Since products for market
survey were requested, it was considered desirable to have a
second set of more carefully collected samples to replace the
originals. . second set was therefore sent in by the company.

SnblPLES

Saniple Number 1-066 originated in theé MacMillan vein.
It consisted of 5 bags with a comoined weight of 503 lo., Bags
1l to 4 contusined average ore; vag 5, 'manganese-bvearing ore.
The latter was kept separate in case it required speciel treatment.
However, Yale Lead and Zinc FHines Limited indicated that the
manganese content was preosaovly a fraction of 1 per cent, and
subsequent analysis shpwed it to be approximutely 0.02%.

Sample Number B-560 originated in the Upper Johnston
vein and consisted of 5 bags with a comoined weight of 501 1b,



Table 1 compares drilling program results with the
samples raceived by the Division. ' :

CTaBLE 1
Drill Results Versus Samples Recelved

1
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Source , 'Drillihg ' Samples B
" Tons | Wt [BaS0«, [CalFz, | No. |BaSOy, | Calz,
1 % % P - o | %
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tackillan | 975,000 | 63 | 49.08 [16.77 [4=66 | 57.50 | 2k. 8
Johnston | 575,000 | 37 | 67.62 |10.69 |B-66 | 82150 |10.34

Gombined | 1,550,000 |100 [ 56,70 {14760 | ave | %0.00 {17.55 |
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ANALYSES

Determinations for Bab0, and CaF, were made on all test
fractions. Specific gravity, and reflectivity (in. comparison
with magnesium carbonate as 100%), determinations were made on
barite concentrates. The determinations for MnO, were made only
on selected samples. ' ' ' :

TEST PROGRAMN

It was decided that some metallurgical data could be
provided on the tabling of this material without much more effort
than oulk tabling the entire lot. Such information would be of
use to the suvmitter. Preliminary tests included several sizes
of feed and were made on both a Wllclgy rectangular deck table
and a Holman diagonal deck table. “The two most significant
‘results were ootdlned with the Holman table and are given in
Table 2. Material from the Mdchlllun vein, with the lowest
parite content, was used




Preliminary lests:

[ Teed
(mesh)

-3541.00

-100

would be necessary, -35+100 and ~100 mesh.

- —r v st e

TABLE 2

—

Holman Table

T St

e st o o T8 s et

Analysis, ﬁ
B:.ﬁsolP ' -

ban

92.23
49 .28

Fraction WL,
ﬁ
Broduce | |
Tails 58
Combined | 100
Product | 26.9
Tails 55.0
Slimes 17.7
Combined 100.0

67.50

95,14
41.02
58.58
58.70

5.30
36.20

2.95
L5.28
27 .70

30,80

Dlstrlouﬁfgﬁ;m%
BaS0, | CaF,
5743 9.6
L2.7 90.4

| 100.0 | 100.0
TW3.6 7206
38.7 81.5
17.7 15.9
100.0 100.0

These results suggested that two sizes of table feed

In addition, separate

tests would be required with feed from each source and with mixed

feed.

sequence:
1)
2) =1 in.
3)
L)
?) ~)/3 in.
6)
7)
8)
tested.

The samples, A-66(1 to 4),

Jaw crusher to -1 in.

screened on 3/8 in.
+3/8 in. jaw crushed to -3/8 in.
Head sample of -3/8 in.
screened on 35 and 100 mesh.
+35 mesh rolls crushed and rescreened on 35 and 100

A-66(5) and B-066, were
separately reduced to ~35 meoh in the following commlnutlon

mesh till rolls’limit reached.

screened on 35 and 100 mesh.

riffled out.

Remaining +35 mesh dry ground in a jar mill and

Head samples of -35 and -100 mesh riffled out.

Table 3 gives a summary of the various feed materials

their proportions as indicated by drilling (Table 1),

i.e.

A——~~63p

B“*““B?N*

The two mixed feeds, n+B, were prepared on the basis of
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Sample = | Size Wt, |BaS0,, |CaF,, [lin0,),
(mesh) | % '.“‘ %u. ‘ % %

A+ B =100 | 16.4 |75.12 | 1h.43

A+ B - |-35+100 | 18.4 |71.56 |15.28

a(1-4) | 100 | 15.7 [61.21 |23.82

Hi(1-4) -35+100 | 12.5 |53.48 |25.94 |

A(5) | -100-| 6.0 |62.80 ‘|24.30 {0.004]|

a(5) ~35+100 4.5 64,27 |21.71 |0.010

B =100 | 11.8(83.87 | 9.49 |-

B ~35+100 | 14.7 |81.46 |11.06

Combined | .~ |100.0 |70.27 |17.36 |0.01

e ot e ot et e e b et s b e s e s o e o e e

s In the first seriles of tests the -100 mesh feeds were
used. A vibrating tube feeder was employed to obtain a steady
feed to the table. The tests were performed on the Holman
diagonal deck table. Feed rate and deck slope were recorded
For each test. Wash water was adjusted to develop the best | ,
separation; water flow rates were moderate.  Material discharged
from the table was cut to produce.l fractlons, the product, a =
narrow mlddllng, the teils; and the slimes. Tails and slimes .
were sampled separately but pumped to one filter as a combined
tailing. The middling was dried, weighed and sampled. Because
the product invariably contained a number -of dark particles
(presumably mangdnese) it was sent to & Jones High Intensity
Wet Macnetlc Mineral. Separator which successfully removed them.
The Jongs ‘non-magnetics were then dried, welghed sampledand
stored as fxnlshed products. :

The mlddllng from each test, except Lor those with
A(5) feeds, from which there was too small a quuntlty, was
rerun to determine whether additional product could be removed,
and whether recycling to orizinal feed would be worthwhile. Tho
products from these reruns were kept separate,. the middlings and
tails being added Lo the primary test tailings.

Test data are given Ln Taalo 4 and the test TGQUlto
in Tables 5 to 8.
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N-mag
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Loss
Gormo
Prod
Midd
Taills
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Table Test Data, =100 mesh Feeds
(Dack slops 0°, wash water moderate)
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Fractions,

Jones
N-mag*

35.7
26.6

R2.7
36.9
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Jones
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0.1

0.1
0.4
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Results of Tests 1 snd la

-

Analy

o
ses,
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(weight, )

et op vemn

Loss

Tail

Slime
Li.'7
12.0

51.8
15.1
65.8

h?.Z

9.5

T T

Distribution, %

Totgi

v s |

| 100.0
18.2

100.0
20.8

0.7

0.0 J100.0

1.0 [ 100.0

16.5

69.1

|
i

!

ca,

.
BasS0,,

96,30
95.64
51.91
5,00

90. 81 |
83.21
39.39

56.41

Can

1.36
1.19
35.89
<L .90

11853
.13

1358

16.23

33.96

Spogr

L.39

L.36

e e vt oyt s
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L.8

88.0
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* Qombined la fractions should equal 1 Middling
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32.3
36.0
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1.1
3.6
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95.30
93.58

18314

47.50
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1.90
13.90
33.80
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Test
No..

Fraction

e

N-mag
Mag
Middx

T & S
Loss
Comb

| Prod
Midd
Tails

P e

Como?

i et s et s e et s

TaBLE &

Results of Tests 3 and 34

* Combined 3A fractions should equal 3 [Middling

used.

"‘iig:“‘"”“"“"‘““"155553;5g;;:“§7“'“m“'““51;;55{5553;55;;@
e '”UQEGZ““"Ldﬁgfﬁﬁflﬁ?”Tﬁﬁff"TEEKEf”Lng“'"
36919749 0.73 | 4.38| 9k.5| 43.5 | 2.6
0.4 96.38| 0.68 - - 0.5 -
16.5| 81.59| 13.88| - 16.3 | 21.6
L5.21 72,064 17.68 - - 39.7 | 75.8
roy - - - i R
[ 100.0| 83.40] 10.67 - - | 100.0 | 100.0
3.0 95000 | 2.03 4.4l 8861 361 0.6
L.O| 9244 | 4.83 - - 4.6 1.6
9.5| 68.47 | 24.78| - - 8. 19.14
16.5 79.23 1.5'89 - - 1.603 21.6
e err e s smt o e v e e e et e bt e et et e v o e A e v st e e e e e

In the second test series the -354+100 mesh feeds were

‘ The arrangements were similar to those for the first series
except that there was very little slime to deal with.

Such fine

material as developed from abrasion during the tests was sent to

waste.

It was found necessary to use a somewhat steeper slope

for the deck, and a little more wash water, especially on the

middling reruns.
Jones Separator.

to the small amount involved.

Primary products were again passed through the
Middlings for a(5) material were not rerun due

Test data are given in Table 9, and results in Tables

10 to 13.



Table Test Data, =-35+100 mesh»Feeds

TABLZ §

Test Feed Deck o _ Fractions (weight, %)

No Source| Rate, | Slope, Prod | Jones,| Jonses,| Midd| Tails| Loss Total

lo/hr deg E N-mag Mag

L | A+3 278 | 10 {(28.9)| =27.8 1.1 31.51 38.4 1.2 | 100.0C
ha | HMidd | 260 12 13.1 - - | 153 2.8 - 31.5
5 | a(l-4)| 262 10 {(30.3)| 29:4 | 0.9 | 25.7| 42.2 | 1.8 100.0
54 | Midd 265 12 7.k - - ,“é?% 10.5 - 25.7|
8 | als) 292 100 [(34.2)| 34.1.| o0.1° | 24.0) 51.6 | 0.2 ] 100.0
6 |B 320 10 (33.7) | 33.6 | 0.1 | L4l.4( 23.3 | 1.6| 100.0|
64 | Midd 300 12 16.1 - - 178 7.9 - Ll.h
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N

s
No

SIE

s e o gt

Fraction

N-mag
Mag
Midds*
Taills
Loss

Comb

Prod

Midd

Tails

Comb*

¢ ettt e ket e e o o

acblon

N-mag
Mag
Midg*
Tails
LOD

Prod
[Midd

lallu

bomo-

TABL

10

Results of Tests 4 and ha

Analyse

Bas0y

O W2
. 70
85.15
39.33

B A

70 oL

r() 6)
83
7#-57

85 Ol;,

Results of Test

W,

29,1

0.9
25.7
42,2

1.8

Cono wuié6faw

i %
r/ . <
10.

25.7

_WEZMégm

CaFg
3.33
2.07
11.29
32.58

17-23

.23
12.25
17.76

1. 07

Sy Jo. ..
P gr

h.33

—

k.30

TaBLE 11

o

Carz

b &)
5178
21161,
3$.37

1h. 73

74.80 | 20.80 | -
66.565 | 25.30 | -
73.29“~édﬂéﬁ"‘~§'~

2809

snalyse

S,

4 e et ot g v o

9"4’-5

e ]

o s et g

Bas0y

- e s s s s s

38.0
l;_’)
8

ACAUS]
O~

.
s .

100.0
16.8
18.9

3.0

33.7

bomolned LA Jractlono should mqual L Mlddllnrr

op gr

T

o o e et e

Refl |
Q7.3

8(')-..77.‘“ )

Distribution, %

GaFg
5.5
002
20.9
734

100.0

_mw1§r§w~n
11.4
3.0

20.9

Distribution, % |

BaS0,,
TL6.0
1.4
31.9
20.7

100.0

10.1
9.9
11.9

e e -

o Comblned 5A fr;ctlons Qhould eoual 5 Mlddllng

319

CaF'
(\3
0.2
23.0
8.5

s = e e o nan s st

100.0

4.6
6.9
11.5

23.0
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TABLE 12
Result of Test 8

fron o o e = w am o g

Fraction| .Wt, | Andlysggihﬁ __________ L Dlstrlbutlon, %
' % | Bad0, | Gaf,[ MnO, [ Sp gr| Refl | BaSO, [ Cal,
“N-mag | 34.1. ] 91.90 | 5.40] 0.010] 4.24| 89.6| 48.9] 8.5
Mag 0.1 |90.47 | k.88| 0.021 - | = | L.p| -
Midd 2.0 | 76.75|18.59| - - - 28.6|  20.5
Tails | 41.6 | 32.42 [36.86] - - - | - | =211 71.0
Loss 0.2 - - Co- L - - - - ]
’?iiﬁfw~]31k>?) 64.27 |21.71| - | -] - ]100.0|100.0 |

. TABLE 13

Results of Tests 6 and 64

Test | Fraction| Wt, | Analyses, % | Distribution, %
No. : % [BaS0, | Ca¥F,| Sp gr| Refl| BaSQ, Calp
6 | N-mag 33.6 [96.16 | 1.80| 4.40| 96.0| 38.9 | 6.2
Mag 0.1 194.69 | 1.79 - - 0.1 -~
Midd? hl.h 188,54 | 7.92 - - | 441 | 33.1
Tails 23.3 160.00 | 2527 -1 -] 16.9| 60.7
Loss 1.6 - : - - - -
,combf'_w-ﬁoo.o 84‘5oj 10’06 = - | 100.0 100. 0 |
64 | Prod - - | 16.11092.85 | 4.57| 4.34| 87.2| 18.0 | 7.5
| Midd 17.4 88.72 | 8.22 - -~ | 18.5 | 14.5
Tails 7.9 179.78 [ 13.87| - - - | 7.6 ] 11.1
'Yﬁﬁ6¥ """""" iﬁiﬂfé§%§?l”3”57”’”ft““““ff""“ﬂﬁﬁf"wfﬁii """""

s Comblned 6A fractlons should equal 6 Middling. .

At the -end of the full test program various fractions
had been accumulated. Jones non-magnetics composed the.primary
concentrates, and the products from retabling of middlings the
secondary concentrates.. The tailings for each test were made up -
of first run tails and slimes combined with rerun middlings and
tails. The Jones magnetics were not included in the combined
tailings since they represented a very small portion of the whole,
and contained some material undesirable in the products. Loss
was also excluded. A summary of the accumulated material is given
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in Table 14.

In Table 15, the primary concentrates from all of the
tests have been averaged. Similarly, all the secondary concentra-
tes, tails and loss.

TABLE 1k

Summary of Tabling Results
(magnetics and loss omitted)

e WA ot B Y 8. e o s o o S B0 Ay % T S e e o] A 0 i P T S " o S e YO e A qe —

Test|Material | Size |Source | W&, | _______ Analyses,% __
No. (mesh)| % 1BaS0, | CaFa[ Sp gr |Refl
1 [Nemag | -100 |A + B | 35.7 |96.30| 1.38| 14.39 |94.8
1A |Prod 2.8 190.811 6.13] A4.36 |88.0
" |Tails* 60,1 | 52,00} 27.60 - -
. 8.6
2 |N-mag | 100 |A(1-k) | 286 {oL. k2| 3.48[ L.3L |95.6]
24 |Prod 2.2 [82.55) 13.84| 4.18 |85.5
Tails 70.4 [ 40.36| 36.33 - -
99.2
7 |N-mag | -100 |4(5) 22.7 |95.36| 2.06| L.n2 [88.2]
Tails . _ 77+3 1 53.00} 30.85 - -
100.0
3 |N-mag ~100 |B 36.9 197.49 0.73] 4.38 |94.5 |
3A |Prod 3.0 |95.04 | 2.63| L.4L |88.6
Tails 58.7 173.28| 18.07 - -
98.6
), |N-mag | -35+ |4 + B | 27.8 |9k 42| 3.33| L.33 |97.5
LA |Prod 100 -13.1 | 88.65| 8.23| 4.30 |9L.5
Tails 56.8 {53.35| 25.90 - -
97.7
5 |N-mag =35+ [A(1-4) 29.4 | 90.48| 6.85] L.25 |97.3
5A |Prod 100 7.4 181,64 | 14,731 L.18 |89.7
Tails 60.5 | 41.00] 3L4.58 - -
97.3
8 |N-mag |35+ |A(5) | 3k.1)91.901 5.40| k.34 [89.6
Tails " 100 65,6 | ,8.68| 30.12 - -
9.7
6 |N-mag 35+ |B 33.6 196.16| 1.80| 4.LO [96.0
64 |Prod 100 16.1 192.85| L4.57| L.3L4 |87.2°
Tails L8.6 [73.51] 17.49 - -
98.3 _
% e.g. From Table 5 Wt % 60.1 = Lk.7 + 3.4 + 12.0
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- TABLE 15

© Summary of Product Distribution -

[ Product | Average |  BasSO,, ' CaFp . | Sp gr, | Refl,
S, DR N AV Av
b * % | Dist | % | Dist] e
Primary | 30:8 | 94.3 | 431 | 3.06'] 5.0| 4.36 | O3
Secondary 5.6 | 89.3 | 7.k | 7.78 | 2.3| 4.29 | 90.0
Tails 6z 2 | 53.6 49.5 |28.2 92.7 | - -
Loss . 1 -] - | ; - -
Combined - 165"5"“”7577;’3}£io 18.9 [100.0 - -

* Arlthmetlcal average.;‘All'other flgures are weighted averages.

REMARKS

: 1)- Table cuts on -barite have to be made by eye. As
there are no sharp 1nd1cators, the best point of cut is difficult
to judge. This is reflected in the results, e.g. Tables 6 and 7,
both with A sample (Machllan vein), =100 mesh feed, show a
recovery of 45.8% at Qh.h2% BaSOs and a recovery of 34.6% at-

95, 36% BaSO4. Some difference in Judfement of the cut point made

a con51derable dlfference'ln the recovery for a sllght difference

1n grade.

L 2).

The average recovery of high grade product from

tests with -100 mesh feed (Tables 5 to 8) was 1.3% higher than

from tests with -35+100 mesh feed (Tables 10.to 13)

and the

overall grade of product.was nearly 3% higher from the -100 mesh

‘feed.

Con51der1ng this factor, the fact that barite remaining

in tests would probably have to be recovered by flotation, and
the fact that. barite products require flnal fine grinding, it
might pay to prepare.all table feed at lOO mesh if high grades
were the obJectlve. ,

3):

overall’ recovery was indicated by the test work.
- recovery for tests using. -35+100 mesh feed was con51derably

higher than for tests.using -100 mesh feed:

53.2%.

With mud grade as- the obJectlve, a. much hlgher

Moreover,

73.6% compared w1th'
Primary non-magnetics and magnetlcs, and  secondary
products and middlings, were included as mud grade product. .

The

combination of Test 1 (~100 mesh, Table 5) and Test 4 (- 35+lOO
mesh Table 10) on mixed A and B’ material gave an overall

recovery of 68%

at mud grade.

Test 1 produced a 58.2% recovery
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and Test 4 a 74.1% recovery. With mud grade as the objective,
it would appear preferable to table the two sizes separately
and to have as much of the feed as possible in the -35+100 mesh
size. -

4) The question of whether it would be preferable to
recirculate middlings back to table feed is debatable. The group
of secondary, "A", tests, in which middlings were retabled, was
initiated to reveal indications of this. On -35+100 mesh feed
with mixed A and B material, and with the B (Johnston vein)
material, additional recovery of mud grade was obtained. With
the latter, this additional recovery almost equalled that from
primary tabling. With -100 mesh feed the retabling recoveries
were comparatively small, that for B (Johnston vein) feed again
being the highest, and that for mixed A and B the next highest.
Recirculation would not appear to be profitable except on high
barite feed. Retabling might give better control.

: 5) Sufficient barite remained in table tails to
warrant additional recovery by flotation, prior to floating
fluorite. If the results of test work being performed as part
of another program give indications of improved recovery of
fluorite and barite, the results will be forwarded to the
company concerned. . :

6) It was noted that sample assays did not always
check the recalculated figures closely. The largest difference
was between A+B -100 mesh (Table 3) and Combined, Test 1 (Table 5).
In general agreement was within reasonable limits.

7) On July 22, 1966, the non-magnetic material from
Tests 1, 2, and 3 (Table 14), representing -100 mesh final
products, was blended and packaged for shipment. At the same
time the non-magnetic material from Tests 4, 5, and 6 (Table 14),
representing the -35+100 mesh final products, was blended and
packaged separately for shipment. The former totaled 126 1b of
96.0% BaSO4 at 4.38 sp gr and 95% reflectance. The latter
totaled 120 1lb of 94.0% BaSO4 at 4.33 sp gr and 96.7% reflectance.
Both were sent to the submitting company.

8) On October 3, 1966, the remaining products were
packaged, as indicated below, and sent to the submitting company.

a) 155 1lb of -20+100 mesh at 92.6% BaSO4, 4.30 sp gr,
and 88.6% reflectance. This was a mixture of the
products from Tests LA, 8, and 6A, (Table 14),
together with any suitable products from the
preliminary testing. About 25% of this material
was ~-20+35 mesh in particle size.

b) 85 1lb of -100 mesh at 94.0% BaSOx, L.4k4 sp gr,
and 86% reflectance. This was a mixture of the
products from Tests 1A, 7, and 34, (Table 14),
together with any similar 'material from preliminary
testing. -
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- ¢). 50 1b of -35 mesh grading approximately 83% BaSOs.
- . This was a mixture of the products from Tests 2A
and 54, (Table 14), and similar material from
prellmlnary testlng :

-~ d). 420 lb of talllngs, representlng all of the
. combined tailings, (Table 14), but less 100.1b .
- which was retained for fluorlte flotation tests.
, Thls materlal graded 53. 5% Ba804 and 29 8% CaFy.

"CONcLUSIONS '1"

1) Approx1mately 43% of the barlte content of the
samples supplied was recovered by a slngle tabling operation and
magnetic separation as a high grade product- with good reflectivity.
By tabling all -100 mesh feed and a mixture of. the two samples,
this recovery would prooably be 1ncreased.ri‘ A _

o 2). Approxlmately 64% of the barite content of the
samples was shown' to be recoverable by tabling, and retabllng
of middlings, at drilling mud or better grade (91% BaS0y .

4.3 sp gr).. The highest recovery at this grade was 68% from
the mixed.feed when the -100.and - 35+lOO mesh was tabled
separately., Comparable recovery, 66%, was obtdined from the
B sample (Johnston veln)'w1th a,similar. procedure Recovery
from the lower grade sample. (Machllan veln) was 64p.

3). Tabling alone was not. sufficient. to concentrate _
all the recoverable barlte.. /Additional recovery could be obtained
by flotatlon. : ST L
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