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. SUMMARY -

A samble‘of barytes asaaying approximately

80 per cent BaSog was treated by flotation.
Recovefies;ofAOVér:9O“per cent were obtained,

with a product assaying 985per cent BaSOu.

‘A plant to treat 30 tons per dayiwould cost
_épproximately £45,000

The cost of ground barytes is bags delivered

in Adelaide is estimated at £15 per ton.

. SAMPLE

Three samples representing first grade, second

-grade'and new 1bde-ore‘were taken-by'yhe Assistant State

mining Engineer and Mr. J. E. Rldgeway, Geologist.

The samples were -assayed with the following

réSUltS:f :
TABLE NO 1. -
-y Analysis of ¢ of Samples
Sample %Basou S %510,
1st Grade . 867 12472
2nd Grade S T77ed 21,72
New Lode " 78.7 1941y

. Rock speclmens from each sample were

,§ submitted to the Petrologist who reported that, in all

‘specimens,-quartzAis the prlnclpal 1mpurity. It has repiaced

- the barytés and preserved its texture-in pseudomorphous form.

‘The quartz occurs as discontinuous velnlets, irregular masses

and fine. dissemlnated particles. There are minor amounts of

clay and limonite.:



The freeing of grains is not-so much a
problem as the dusseminated minute inclusions of clays
limonite and'quartz._‘These inclusions are of the order of

two microns and less.

'BENEFICIATION A

‘Early tests with'gravity concentration
’ methode confirmed the pefrologdcal examination which
indicated'that gravity”concentration would not be
successful due to the:necessitv for fine grinding
to liberate'minute inclusionszof gangue minerals.-

TwoApossiblei, methode of flofation were
1nvestigated:- .
(1) Flotation of qnarta

.(2) Flotation'of barytes

Best recovery was obtained w1th the former and
hlghest grade with the latter.
Flotatlon of Quart ‘

On flrst and second grade ore hetween 91 per cent
and 92 per cent recovery of barytes was obtained. Barytes
products assayed '98. 6 per cent and 95.9 per cent BaSOu and
1 2 per cent and 3.4 Per cent S:LO2 respectlvely. With new
lode ore, recovery and grade were poorer. 83. 7 per cent of the
| " barytes was recovered in a concentrate assaylng 91 O per cent
..BaSObr amd 7. 9 per ‘cent SiO It is considered, better
results could be obtained on the latter ore with finer grinding.

-.Reagents used in the above tests were as follows:

Amine 220 - .- S lb/ton
Hydrochloric acid . 0.8 1b/ton
'Copper sulphatei . | 0.7 lb/tonb

Caustic soda ~ . 1 1b{ ton



Flotation of Barxte
Assuming fifty per cent ~of the mlddling

product is recOVered as finlshed .concentrate seventy five
per cent of the barytes is recovered from each of the three
ores in a concentrate averaging 98 5 per cent BaSOLL and 1.3
. per cent §10,. i In batch tests conducted 15 percent to
f20 per cent of the barytes were 1n the middling product.
' ,A‘number.of_various reagent combinations were tried
_some of Which.arevreported,'fReagents which gave good results
are as follous:f R o E -
Sodium Silicate 21b/tong~
Sodium Oleate Oe 5 1b/ton.
Oleic acid. 1 1b/ton
etails of Flotation Tests'
Samples of ore weighing 500 grms; were ground
in the»laboratory_porcelaingpebble mill atAbO percent

solids to-90'perrcent. minus 200_mesh. - Pulp was transferred

o to}a_flotation.machine, diluted to 25 per cnt. solids and

~f‘lotation carried-out‘after.conditioning‘for a few minutes
with various reagents. .

| Details of reagents used and results of quartz
flotatlon are shown in Tables 2 and 3, and of barytes
'flotation in Table u and 5‘,?

In. the barytes flotatlon test on new lode ore,

ithe sample was ground to 95 percent minis 200 mesh. The
grade of concentrate is appreciably higher than that produced

'by flotation of quartz from less finely ground ore. .

oL
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Table Number'Two

Reagents for Quartz Flotation

Reagents Test 1 Test 2  Test 3 Test L -  Test 5 Test 6

lb/ton 1lst Grade 1st Grade 1st Grade 1st Grade 2nd Grade. New Lode

Amine 220 1.0 1.0 1.0 1.0 1.0 1.0

CusSo o . - - - 007 ' 007 007

HCl - : C.5 1.0 0.8 0.8 0.8
TABLE No. 3

" Results of Quartz Flotation .

—— - — ——

Flotation Tailing»‘g_; . Flotation Concentrate
Teat - . o ‘ . ; » | i BaSoOL
S % Weight A%Basoh ;;%8102 : %BaSOLk %8102 ~ %Recovery

1 86.6 92.3 7.5 53,3 1.8 91.8

3 89.0 91.6 8.5 " 37.9 59.9 95.7

5 71.9 95.9 T 3.4 21 .8 75.3 91.9

TABLE No u _
Reagents for Barxtes Flotatlon
Reagents lﬁ/ton Test 1+  Test 2. - Test 3 Test 4 Test 5.
1st Grade 1st Grade 2nd Grade  2nd Grade New lode

Soda ash 145 - 1.5 - - -
Sodium silicate 1.0 0.5 260 "le0 2.0
Calgon ' 0.25 = 0.25 - -
Tera sodium = . D

pyrosphate. 2.0 125 g - -
Fuel oil- 0.5 - .-0.25 - -
Quebraco - 0.65 - 0.3 - - -
Frother B23 .- - 0.1 L= - -
Caustic soda - -. - 1.0 1
Sodium eleate - - _ T 1.0 0.5
Oleic acid _2.5A 0.5 - 2.6 015 1.0
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Table No. 5

Results of Barytes Flotation

/

Flotation Concentrate ~ Flotation Tailing Baso),
Test A - A A — - ' |
FwWeight %BaSOLL %Siozr %Basou %8102 % Recovery
1 '65.3 gg.ﬁ 145 - 61,9 37.1 75.1
2 33.9 - . 2,2 : 8.
L7e3 98.7 0.9 . 15
3 . 133.3 & gg.g g.% . 3503 . ‘ 6'—]--5 32.1 E
° ° ° ' T .0
- 13.5 88.5 - 11.0 $39.3 60.2 15.9 *
. 5163 97.9 © 15 : 9
5 0.3 78.0 22.2 55.5 . Lh.3 15.2 °
* Middling

Barxtes Specification '

The flotation product Would have two pOSSlble
. uses, which would both- have to be proved by trial.

The specific grav1ty of the product is sufficiently
high for drilling mud, but the residual silica 1s higher
than the limit of O. 5 per: cent usually specified. Because
: of the extreme fineness of the silica it may have very slight
abrasive astion, and therefore be of little importance,
The analysis of the product is suitable for
_paint ptgment."The.degreevof "whiteness"-is usually the
,main selling factor with pigment, and this material should
be satisfactory. There may be some 1nterference from the
fflotation'reagents, A small'amount of SOdium cleate etc.

can usually be bolerated.

| ' ESTIMATHS OF CoST
1. Capital Cost : B - _i
A flow eheet is attached showing the units
of equipment required, with sizes of ‘thg main items
necessary to treat thirty tons per day.” Cost of the .
plant excluding power generation Would be approximately :

‘sus ooo.



2. Operating Cost;ner}Ton Qf;grg ‘
Lebowr . - . £2-0-0
Power:(atAZ%"pencegper unit) | 10-0

. Reagentsd'flotation of quartz  3-0
12/10 or flotatlon of barytes

Malntenance Supplies “_ - B=0
’ Operating_Supplies - . 8-0

- £3-6-0

A3. Cost per Ton of Product

- From one ton of" ore is. recovered 75 per cent
by;we1ght»when_quartz is floated or 55.percent by weight when
barytes is floated.' Allowing‘for a‘mining cost of £2-10-0 per
ton or ore, and transported to , 88y, Port Augusta (mill site)
of £1-10-0 per ton of ore, the cost of flotation concentrate
Aat Port Augusta Would be as follows."

KN Quartz flotatlon - &£10- 7-0
2. Barytes Flotation ~ £13-3-0 -

Assuming that flotation of quartz is adopted.

'Mlnlng, Milllng and Transport of ore = £10- 7-0
Transport of concentrate to Adelalde .f 3=10-0
‘j_Depreclatlon of Plant -~ten per cent ‘ '16-6'
‘Interest on Capltal - five per cent ;' : l,8-0
Cost per ton of product._ LT t’£15- 1-0 .

. A.D. SMITH .
* SENIOR METALLURGIST
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PROPOSED FLOTATION FLOW SHEET .

COARSE OQORE B8IN - 30 TONS

JAW CRUSHER 7% 10*
| CONI\’EYOR P 1
|
FINE ORE BIN - 60 TONS /0000 GALLON |
i {
| , , TANK. !
CONVEYOR
P — — o —— J !
BALL MILL 5'x35 ODI/A. !
|
CLASSIFIED 12" ATKINS SIrMPLEX '
|
| .
|
SAND OVERFLOW
. |
i . |
THICKENER 10'x 4" r.
- i
| B |
UNDERFLOW OVERAFIL ow '
g . L o e - >
SURGE TANK 7'x8 DEEP A
. |
TCONDITIONER 4'x 3 DEEP b
T ‘ :
DENVER SUB-A MACHINE -6 CELL N°12 !
. ] . {
l {
[ | '
BARYTES S/t |/CA ;
THICKENER  10'x &’ THICKENER 106’ [
|
______ - S— -
-
UNDERFLOW OVERFLOW UNDERFLOW OVERFLOW :
X ) B ]
e i + ——————— > o
. . : ) S W )
SURGE TANK 7'x5' SURGE TANK 54’ R
' . n !
DISC FILTER 2 & 4 DIA. OISC FILTER 1@ 4 DIA. P
. - . |
l_—l ———————— = r___‘_ —————— A 1
| : { |
CAKE FILTRATE CAKE FIL ITRA TE |
. . ’ i . i
. I : Lo - | PR ! |
CONVEYOR L -1
CONVEYOR
DRIER 3O'x 4' INDIRECT HEAT
' : . ’ . TAILINGS
SHIPPING CONTAINERS
S.A. DEPARTMENT OF MINES
Avproved | Possed p, - .
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