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CONYNGHAM STREET* 
PARKSIDE,

SOUTH AUSTRALIA;

6th February* .1963

f ”' ,The D irector  o f Mines, 
i ’ G overnm ent O ffices,

i 169 Euridle Street*
■ ADELAIDE, S.A.

D ear Sir,

We> are transm itting to.you ten ,cop ies  of AMDL Report 234 
entitled "B arytes B en eficia tion ", dated February, 1963.

f, , ,, ; The sam ple as submitted conforfns to the A. P. I. Specification
fOT, drilling-flu id  m aterial if  m illed  to< the required particle si^e*

" ■ .With regard to its use as a paint pigment, an industry c la ssifica tion
o f  a benefieiated and leached sam ple was secon d-grade barytes. T h erefore  

/the final product Would have a low  value and treatment costs would have to 
be kept to a minimum. I
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. ( Exploitation o f the deposit w ill probably need to depend upon sales 
o f drilling fluid m edia, with pigment product asi a secondary product;

! ! »
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We will be pleased to receive your com m ents on the report 
due course*

in

■V

Yoiirs faithfully,

f i f f ? # ;  

«

Li* W allace C offer  
D irector*
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1. INTRODUCTION

The South Australian Governm ent D epartm ent of M ines requested 
an investigation into the com m ercia l uses of a low  grade barytes deposit 
from  the W eekeroo d is tr ic t .1

, The purpose of the p ro ject was to investigate the suitability o f the 
m aterial fo r  the production o f drilling mud or other com m ercia l uses, either 
in raw condition or  after suitable beneficiation.

2. SUMMARY

The tests showed that the sam ple as received  conform s to the 
• A m erican  Petroleum  Institute Specification  for O il-w e ll D rilling-F lu id  
m aterials without beneficiation. Investigation o f other com m ercia l uses of 
the m aterial showed that fo r  use as, a paint extender a.leachlng treatment 
would be n ecessary . Beneficiation would involve m agnetic separation at 
20-m esh , leaching o f the non-m agnetics and flotation of the leached residue. 
It is doubtful if the lvalue o f the final product for paint use would bear-the 
treatm ent costs as leached product is  clashed as second grade barytes ■ 
because of its unsatisfactory colour*

-,i ^  recomrriended that the deposit be regarded p rim arily  as a ' 
potential raw m aterial fo r  o il-w e ll drillin g-flu id  medium.

3» M ATERIAL EXAMINED

1 -  , A 2-ton p a rce l o f ore was rece ived  and the total sam ple was
crushed to pass a / 4-inch  screen . A representative sam ple was taken from  
the minus / 4-inch  o re  stream  during crushing and one half o f  the sam ple, 
was retained.and the other half was crushed to minus 10-m esh  for 
labora tory -sca le  tests arid analysis.

The F  'ad sam ple assayed:

; P er cent
BaS04 93.9
s i ° 2  2 .7
P e (acid soluble) u” 1 . 3
Cu o . l

A m ineralogical report oh the raw m ateria l is given in 
Appendix A.

■ ' ■ '-tv- • • •

1. G eological Survey Bulletin No. 34, P .1 2 9 , d escribes the deposit.
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4, EQUIPMENT USED

a. Stearns1 laboratory  p ick-up type m agnetic 
separator ,.

b.

o.
V.

i.

e.^-

(nominal l l/z litre  capacity)

Laboratory stainless steel ball m ill
(500 g with ball charge of 6% lb of 1 -inch  steel balls)
B ritish  standard screen s

Laboratory attriting unit (950 ml)

5. .EXPERIMENTAL PROCEDURE AND RESULTS

The high grade of the. head sam ple indicated that the raw  m aterial 
m ay be suitable fo r  drilling mud without beneficiatiori. Initial tests were • 
therefore confined to com paring the m at-H al against the specification ' 
lim its set by the A m erican  Petroleum  Institute S pecification  for  O il-w ell
D rilling -F lu id  M aterials2. The resu lts of these tests a re  shown in

!x\ Table 1*N ' V '>■*«# ■. jf;.: '

“ T IS TABLE l ;  COMPARISON O F WEEKEROO SAM PLE WITH

DRILLING-FLUID MATERIALS

Specification Data ' W eekeroo...-...  ̂ k ..................... . API Standard 13A

Specific gravity 4 ,3 5 .
; ■ --_j y;; - .■■;■ ■.

4x 20 minimum
Soluble alkalihie earth m etals 
as calcium  ' ' 23. 1 ppm 500 ppm (max.)

W ater-soluble content 0.016 % Not quoted .

Wet Screen Analysis
....... . 1 ........... ;,.;'V'-i7-irca V,si..

. • *'' '\J i,

'Residue on Ul̂  sieve! No* 200 
- ditto - No. 325

( l )  ' 
(1)

3. 0% (m ax*) 
5, 0% (max. )

( i j  Not applicable to sam ple} this is a iunct^on of grinding procedure*

-------------c Hu x ^ cm . xa xuaue xo iaciutate understanding
and does not im ply-endorsem ent o f such equipment by The Australian 
M ineral Developm ent L aboratories. >

Tentative standard - API std. 13A 1st Edition M arch, 1962.
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The data given in Table 1 Indicated that the m aterial was suitable 
fo r  o il-w e ll drilling purposes, if m illed  to the particle s ize  quoted by the 
API Standard. „

, Apart from its,use in oilt-well drilling-fluids* about the second 
most important commercial lise for barytes is as an extender in paints*
The investigation therefore was d irected  towards producing from  the raw 
m aterial a barytes concentrate* which might fu lfill the requirem ents of the 
Australian Standard Specification fo r  barytes for  paints (No. K. 21-1927T). 
This specification  calls fo r  a BaSO,* content of not less  than 97 per cent in 
addition to lim its fo r  sizing, co lou r arid volatile matter*

5.1 Magrietic Separation

, The m in eralogica l report ;(Appendix A) indicated that the bulk of 
opaque im purities could be rem oved by m agnetic separation*

f., -

Test* 1. The ore  was stage pulverised to minus 20-mesh* M agnetic 
separatiori was carried  out in a Stearns pick-up type m agnetic separator 
under the follow ing coriditions:. , .

Feed rate 5 lb /in * /h r
. . d o il current v 1 * 25 amp , i ,

, 7 . , Belt speed 7 .,5 rpm  ? ( •.
■ ' > P o le  gap , y32 m. and Vi6 in.

The oeparatton o f the dark m inerals froth the barytes appeared 
quith good, how ever the b a ry tes -r ich  fraction  still maintained the distinctive

rirs’X Aiiv** Htmeorl̂  iViQ-inlTr K̂ r i't*rtri d+ai'nlrirf' dc â Q-fcvr? in +Vio 1 min^T'Cil ncfl Pcilpink colour- riaused m ainly by iron  stainirig, as stated" in the m in S ra log icil 
report* ■'/ ■,■■■  ̂ ■■■/■’

_In an effort to rem ove the xrori^staining the hon-riiagrietio fraction  
was att^ N»d in a F a gefgren  flotation ce ll at 75 per1 cent solids  fo r  15. 
miriuf^L<. /C a lg o n  arid soda ash* 33g and.7 g per .litre'..rdspectivSVt;,wejfe’ -r*. 
added as1 dispersants*' Sliriie was rem oved by three decantatibris. The !..■■
results of the test are shown in Table 2.
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TABLE 2: MAGNETIC SEPARATION AND ATTRITION 
SCRUBBING OF MINUS 20-MESH FEED 
T est 1 Results

Product Weight

% ■.

__ A ssav .........
Fe BaS04

% %

Distribution

Fe BaSCl4
% . % .

M agnetics
*

2. 1 44 .5 26. 4 73 .4 0 .6 ,
Attrited non-mdgn 

Slime
etics

■ 15.6 : 0. 85- 97. 2 10. 4 16. 2'
Sand 82. 3 v 0. 25 94 .4 16. 2 83.3

Feed ( c a lc . ) 1 0 0 . 0 1.27 93 .4 1 0 0 . 0 i 00.. 0
" (assay) 1.30 93.9

Although some of the iron-staining was removed by attriting the 
pink colour of the barytes still remained after this treatment. Intensive 
attriting of the material may possibly remove more of the pink colouration.

. ..Consideration was given to se lectin g  the best method of upgrading
tne m aterial to .ajfc. least 97 per cent BaS04 minimum. Flotation was selected  
as the barytes tends to  grind p r e fe r e n t ia l ly ^  indicated by the grade of 
slim e fraction  in Table 2,- and a lso  fine crushing is required  to e ffect good . 
liberation  of gangue,and opaque im purities.

,Tfie tendency for preferentia l grinding of, the barytas indicated 
that flptatipnVof.the barytes from  the s iliceou s  im purity would be preferable 
to the alternative o f floating the s ilica  from  the barytes as in the la tter ' 
p rocess  the fine barytes would float with the s ilica .

G ravity  concentration would give heavy barytes lo sses  because of 
the preferentia l grinding effect.

5 .2  Flotation,Tests,

A prelim in ary test on a portion of the feed from  which the m agnetic 
im purities had been rem oved showed that good flota tion 'o f barytes cdiild be 
obtained' by f irs t  rehioving the sulphide irripurity with a xarithate float and 
then conditioning the ground pulp with a fatty acid em ulsion. The following 
test (T est 3) was carried  out.

Test 3 . . A 4000 g sam ple of  the feed was stage pulverised  to pass a 
20i.mesh screen  and treated on the Stearns m agnetic separator under 
Sim ilar conditions to Test 1. The non-m agnetic (minus 20-m esh) fraction  
was attrited at 75 per cent solids for  10 minutes with 1 lb  of Calgon per ton 
added to the pulp as a dispersant. The attrited pulp was then diluted with
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water and the p ink-coloured slinie decanted as com pletely  as possib le .
_ The deslim ed sands w ere ground in the laboratory  b 11 m ill fo r  

5.minutes and the ground pulp was transferred  to a Fagergrer lotation ce ll. 
A sulphide fraction, was rem oved after 1 minute conditioning with 0.1 lb 
per ton potassium  am yl xanthate and 0. 05 lb  per ton A erofroth  65. The 
pulp was then conditioned fo r  5 minutes with 4 lb  per ton of a fatty acid 
em ulsion consisting of:

‘ ... Parts
Sulphoriated whale oil 
L inseed fatty acid 
Fuel o il 
Napthenic acid 
Sorbitan mono-olteate 
Nonion P 100

0* 6 
0 .  8 
3. 5 
0. 5 
0..09 
0. 23

: A rougher concentrate was floated and cleaned once. This 
concentrate assayed 98. 5 per cent BaS04 but was still pink in colour. 
A cid -leach in g  was quite effective in rem oving the pink colour proving;that 
the colour was a surface  staining only.

5. 2.1 Leaching and Flotation

Preliminary tests showed that leaching with hot hydrochloric 
acid was effective (in removing the pink staining on the barytes but' as this 
would be expensive, leaching with a mixture of salt (sodium chloride) and,, 
sulphuric acid was considered as an alternative, '

Test 4.______  A further portion  of the minus 20-m esh  norismagnetic .fraction of
feed was .leached with sulphuric acid and salt as fo llow s. A m ixture of
60, g o f  NaCl and 100 g o f H2S04 ( 1 8 4  SG) was diluted to 250 m l with water. 
Com plete solution of the salt was not obtained, but a fine suspension was 
prepared, ,100 m l of which w ere added to 500 g o f the barytes sam ple in a 
la,r;^e beaker. The m ixture was heated on a steam  bath with occasion al 
s tirr in g  for 3 Imurs, then filtered  and washed. A flotation concentrate 
$ a® P,^oauced from  the leached m a ter ia l tinder silmilar conditions to Test 3. 
The final concentrate assayed 99, 3 per cent BaS04 and appeared to be o f  a 
good white colour.

The Australian Standard Specification (K. 21) for barytes for  
paints re fers  t o 'G o io u f i  as fo llow si

"The co lou r o f  the m aterial when m ixed with Refined 
Linseed O il shall m atch that of a sam ple agreed upon 
between purchaser and vendor. The com parison  of 
co lou r shall be made in the manner described  under 
Standard Methods of T e s t in g ,»

; '  tv

1V- f l i f

h, ..

It was decided that a sam ple of the product from  T est 4 should be 
sen  ̂ fo  a paint m anufacturer for an evaluation as to its suitability,
Balm  Paints Pty. Ltd, > was selected  and a sam ple was forw arded to this 
Company in Septem ber, 1962.
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In Januai’y, 1963 the Company reported that the sam ple was a 
typ ical 20C/-mesh barytes with the co lou r being s im ila r  to their secon d-grade  
m aterial. 6

6.

- ... , ^ e ^ . r^ eB 8 m ®te a® submitted ie suitable without tieneficiationfo r  o il-w e ll drilling purposes.
, . , °^ d®r to Produce a Product which may £>e suitable as an extender
m  paints* the following treatment stages would be n ecessary :

Crushing to approxim ately 20-m esh
• Maignetic separation

A cid -leach in g  of the non-m agnetics

Grinding all to minus 52-m esh  for flotation

Two-stage flotation to include flotation of > \ ‘
sUlphide im purity. ... ’ • > /;

M illing of the final concentrate to a specified  
s ize  fo r  the purchaser ■• " '

a.

b.
c.

d.
e.

f.

_  . , In ^iew of tlie aPPraisal of the sam ple of leached concentrate by
B& j ^ aititS P i^ ‘ ’ .and ĥdir c lassifica tion  of the product as a secon d- 
grade barytes* explbitatioh o f the barytes for  paint use would b e 'a  doubtful ' 
proposition . The value o f secon d-grade barytes'w ould probably rtot allow  
econom ic beneficiation and leaching o f  the final product. It is recom m ended 
therefore* that the deposit be considered prim arily  as a potential raw 
m a te n a L fo r 'o il-w e ll d rillin g  media.
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APPENDIX A

REPORT OF INVESTIGATION

M ATERIAL: Random 1-xnch lumps of W eelceroo 
barite deposit

LOCALITY: ‘ 

INFORMATION REQUIRED:
W eekeroo

1. M inerals present
2. Approxim ate liberation  s ize  of 

gangue from  barite

RESULTS

principally ■
coa rse ly -cry sta llin e  barite with fin er-gra in ed  s i l ic a , m uscovite and opaques 
as im purities: These granular.im purities* som e of which are surrounded
by fine-grained  limonite* vary in s ize  between 80 and 1300 m icrons* while 
the co a rse r  inclusions are 50 m icron s in diameter* but generally much 

.sm aller* M aterial producing d iscolouration  of the barite appears to be 
m ainly Iron" staining around the grain boundaries with inclusions of opaques 
having ah added effect, Patches of limonite* presum ably from  the com plete 
alteration of opaques, o ccu r  occasion ally ,

A sam ple of the m ateria l was crushed and wet screened  to a minus 
36- plus i 00-m esh  (BSS) fraction , It was noted here that the m aterial was" 
fa ir ly  clean* indicating that much o f the staining could be rem oved by 
washing* iMagnetic im purities w ere rem oved using a Franz Ibodynamic 
separator at a slope of r r3°* tilt 15° and at su ccessiv e  am perages of 0, 2*
0 .4  and 0 ,6 . This was sufficient to rem ove the bulk of the opaques, which 
w ere shown by m ineragraphic exam ination to be magnetite, hem atite; ■ 
goethite and cha lcopyrite , in th A size  fraction  statdd above liberatioh  bf 
barite  from  gangue is good since few com posites were observdd.

investigated by*. P. J • Sweeney
O ffice r  in Charge* M ineralogy Section: H. W, Faiider'
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