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We1 are transmlttmg to you ten copies of AMDL Report 234 o :
nﬁtled' Bary'fes Beneflciahon"; daf:ed February, 1963. f;r g e
| : Spec1ficaflon o -
: ‘zﬂuld materml if rmlled to‘ the reqmred partlcie sme. ‘ L

S Wlﬂi regard to 1ts uSe 48 a paint plgmenf; ad indus‘cry clasmflcation 8
vof'a behefluiated dhd leached sample wWas secondsgrade barytes; Therefore '

Fould have a Iow value and ‘ureatmeht ‘costs w*ould haVe to f‘"
7 rkép Jco mmimum. : , :

‘ Exploi’ca‘cion of the deposfc wiil probabiy need to depend upoﬂ sales B
~of” drllhng fllild medla, with pmgmenf produc,i IR -] secohciary produ e TR
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1. ' [NTRODUCTION

The South Australian Government Department‘ of Mines requested
an 1nves’cigat10n into the commer01a1 lises of a low grade barytes deposfc
frbm the Weekeroo district.?

-The purpose of the prOJect was to 1nvest1gate the smtablllty of the
: materlal for the produc‘clon of drillihg mid or other commer01a1 uses, elther
1n raw condltlon or af‘uer sultable benefic:.af:lon

T R

LR

SUMMARY

’ The tests showed that Jche sample ag recelved conforms to Jche

;"merlc*an Petroleutn Institute Specification for Oil-well Drilling-Fluid"

m'" erials without benef1c1e.tion Investlg*aflon of other: commercial uses of

' aterial showed tha‘c for use aga paint exténder a J1eéaching treai:meni:
"'ecessary; Beneficla’cion would invelve. magne‘clc separation at

e‘aching 8f ‘the’ non-mtagnetlcs and flotation of the leachisd residue¢

| ul if the walie of the final product for paint use would bear the

reatment ¢osts-as leachied produst s claséed ag’ weeond: grade ba‘

jecaiige. of its: unsatisfactory colotiv: \ % =

‘ r; It iy fecommiended that the dep051 be regarded prlmarlly as a"r GO e

X of:entlai raw- materlal for ollswell dr1111ng‘-ﬂu1d medlum L e L

MATERIAL EXAMIN’ED R ey

e A 2=ton parcel of orE, was recelved and the Jco‘cs.l gample Was St "
| “rushed fo,:pass a Yj-inch'screen, = A representative Bamplé was %akeh fz‘om ‘ b
:minus '.,-inbh ore gtream during crushing and one half of the sample o

.ahdithe other haif was erushed to. prithiig- 10 S CED! for L
labv rafor’ scale tests anid analysiy. ; o S e
" The: H‘"ad sample agsayeds : R
: ‘ L D U o © Per cent” e
: : “ e B L L BaSO4 e R : 93 9 - ! “ "M ,"‘ ey ,‘r
’ ‘4‘ L ‘,‘: ,‘ i »U : : Sloz . : 2‘ 7 ,“ ” L “ ‘ e :
S R Fe (acid soluble) B - B i
- Cu < 041 “‘ s g

a , A mmeraiogmal réport on the raw matemal g gWen in I S L
Appendlx A, , L NN s
4f - ! ‘ - bty el S L, “w%,, [ i f"” e ot .U"‘ ’ 4?"{‘
f{“ » ih No. 34, P.129; describies the depostt. i el

B x :
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| 4 EQUIPMENT USED

T - PR Stearns laboratory pick- up fype magnetlc
L R “'separai;or . '

'\ b “ Fagergren laboratory flotation ce11

‘(nommal 2Y; 1itre capacity) ‘ o . ~

- c') B Laboratory gtainless &teel ball m111 S : o

U (500 g w1th ball Charge of6/4 1b of 1«ineh steel balls) e

m’}a . Britigh standard screens ’ .

"o Laboratory attriting unit (950 mi) T R _"f o
- EXPERIMENTAL PROC‘EDURE AND. RESULTS SRR

| S The high grade of fhe head sample 1ndlcated that the raw. m terlal

s may be suitable for drilling mud without beneficiation. Initial tests were
o 'thérefore ‘¢onfined to comparing the mat . rial againgt the gpecification
o iimlts get by the American Petvroleur Institiite Specmcatlon for Oils weil s
| },Lllling-lﬁ"luld Materidls®,  The resulfs of these tes‘cs are shown* i, oo
anie 13 i . : : o -

% .
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‘ TABLE 1 COMPARISON OF WEEKEROO SAMPLE WI’I‘H
AT API SPECIFICATION FOR OIL WELL
: DRILLING FLUID MATERIALS

. 4:35,
Solhble alkalme earﬁh me’cals s i e :
ag calcium o z?'l pom ‘ ppm(noax)
0:016 3% .. | No‘c qtio‘ced
}_ ‘\f"f'W'ef Screen Anaiysus ‘ o ,_ ‘ ‘ SR
v f‘»Residue Us gleve Noo200 i) 3 o% (max.)

u; N t apphcable to sample' thls 1s a function oi grlndmg procedure. s

"ce,to speclflc equlpmenb 18 made to. facilitate unders(taridmg

‘aid does net imply-efidorsement of siich equlpmenf BT e‘,AUstralian ey
Mnieral Developmehf Labora’corles : ' Rt e

TéntaiWe sfandarci ; AP} Efd. IBA igt: Edltion March 1962..



The data given in'Table 1 indicated that the matérial was suitable
for oil-well dr1111ng purposeés; 1f m111ed to the partlcle size quoted by the S
API Standard. \ L
Apart from 18, use 1n 011-We11 dr1111ng flulds, aboiit. the second
most 1mportant commermal use fér barytes ig ag an éxtendeér in paints.
The 1nvestigat1on therefore was directed towdrds producing from the raw
materl‘e./l cL barytes concentrate, Whlch mlght fu1f111 ‘che reqdlrements of the

EE i

5. l‘.“ A Magnetlc Separa’clon

v (;1

. the mmeral"glcal repor‘fl‘(’Appendlx A) indicated that thef:\l ,ﬁlk Qf
| OPaQue 1mpurities could Bé temoved by magnetic géparations - v

.~VY

Test 1. The‘hore Wae stage pulverlsed to minus 20 mesm Magnehc
e separatlon“wes carried out in & Stearns plck-up type magnetlc separa‘cér o
- thed riag: ',jﬂdl’clons. ST s e T

Feed rate 5 ib/ir‘i; Jor
;.. Cotl; cufrent Voo L 2.5 amp |
L Belt speed

ot

i & Fage gren flbtaflon cell aﬂ ‘75 pex‘ cent’ soiidsf for P o
s per Jit ”."""""ecﬁveﬁy; , f S
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TABLE 2! MAGNETIC SEPARATION AND ATTRITION:
... SCRUBBING OF MINUS 20-MESH FEED
- Tegt 1 Résults :

£ gy g g
Ly

4

Fe - BasO,  Fe  BasOy

Product: + Weight . Agsay o u;]‘b‘"isffibufiéﬁa

LR S N S

Maghetics o 21 44,5 264 734 0.6,
Attrited non-siagnetics. : Yo :

Sand: - 823 . 0,25 944 . 6.2
Feed (cale.) 1000 127 934 100.0
" (assay)” o T1a300 9309 S

3 : v
o AR L L L e e g g L AN Y L i

o - A Ly
LA e ‘

. Althotigh gome of the iror-gtaining wae removed by attriting the
pifk colour of the baryted still remained after this tréatment, Intenaive
attriting of the matérial may possibly remove more of the pink colotiration.

. Corisideration Wwas given to selecting the best method of upgrading :
the material 4o af least 97 per cent BaSO; minimui; Flotation wag gelécted .~ -

as the baiytés tends to grind preferentisllyas indicated by the grade of. ., -

R

slinie fraction in Table 2; and als6 finé crishing is required to effect good ..

liberation apgueand opaqiie imptirities.
[P . R ¥ . . R L

dency for préferential grinding of the baryles 7iﬁa‘idafcé&”‘_; S

the barytes fromi the silicésts imptirity would be preférable . -

floating the siliea from the barytes 48 in the latte
1€ fin tes wotild float with the silfed.. . .~ o
Gravity concentration would give heavy baryles losses becatse of
the preferential grinding effect. , s

/"
Lo

) . Flotation Tests.

A preliminary test on 4 portici of the feed from wihich the magnstie’
imptiritiés liad been removed showed that good flotatisn of barytes could be
obtainéd by first removing the suipliide impiirity with & xanthate fieat and o
then conditionifig the grouid pilp with a fatty aeid emiision. The foliowing = = =
test (Test 3) wag earried ot | S ¥ i

Test 3. A 4000 g sumple of the fead was stage pulverized to pags a
20=mesh screen and tredted on the Steards magnetic separator under |
similar eohditions to Test 1. The tiohi-magnetio (Minig 20+mesh) fraction
wag attritéd at 75 per cent golids for 10 miinutes with 1 16 of Calgoh per ton
added to {He pulp as a dispersant. The attrited pulp was thes dilited with



water and the pink.coloired slife decanted as completely as possible. ,
" /'The deslimed sands were ground in the laboratory 1 mill for
5.minutes and the ground pulp was transferired 6 a Fagergrer Ilctation eeil, -

A sulphide fraction was removed after | minute coriditionirig with 0.1 1b
per' ton potasgium amyl xanthate and 0. 05 1b per ton Aerofroth 65. The.
pulp was then conditioned for 5 minutes with 4 1b per ton 6f a fattyracid
emulsion consisting of: s B R

Chyaee eBy | ‘Ln' S ! i i . . Pavts- '» : o

.k ... Sulphonated whale oii

B DI Lingeed fatty aeid =

Fuel il
. Naptheiilc acid
i 11

¢

Qo WO o
© U Ur G-ox

Sorbitan mono-oleate . . . 0,09

. Nonion P 100 0023
A pougher concentraté was floated. and cleaned once. This
concetitrate assajed 98,5 per cenit BasO, but was still pink in colour,

Acid=1éaching was quite effectivé in removing the pink colour proving that
the colour wag a surface staining only. : S :

5:2.1  Lesching and Flotdtion

oo Preliminary tests showed that leaching with hot Hydroehloric
deid Was effective in rewioving the pink staining o the batytes butras thig . - -
. Would be experisive, leaching with a mixtire of Balt (sodiurn chloride) andy . .-

- gulphtric acid Wag consideved as ai alternative. - R oy

A further portion of the miniis 20-mesk nofismagnetic fractionof |
Jedchied with sulphuric aeid sid galt as follows: A mistureof . .
60.¢ of NaCl &nd 100 ¢ of H;SO; (1:84 SG) was diluted to 250 mil with water;
* ‘Comiplete solution of the salt was niot obtained, but a fine suspension was
prepared; .100 ml of which were added to 500 g of the barytes dample irid
large bedker: The mikture was heatéd on a steam bathi with sccasional -
stirring for 3 hours, then filtered and Wwashed, A flotation concentigte
Was produced froti the leachéd miatérial under gimildr conditions to Test 3.
- The firal concertrate assayed 99.3 per cent BadO; and appeared to be of &
good white coiout ‘ . S
.. The Australiati Staridard Specitication (K. 21) for baryies for
paifits refers to iGolour! as follows: oo |
1 ~ "The colsir of the iaterial when mixed with Refined
Lingeed Oil shall match that of a samiple agreed tipoii
bétween piirchager and venidor. The comparison of
 coloiir 5hall be made i the manner desctibed urnider
~ Standard Méthods of Testifig, T

| It Was ecided thit & samplé of the product from Test 4 should be -
gernit to & paint manufaetures for at evaliation as to its sultabilityn o
Balm Palnts Pty. Lid.; was selected and a sample was forwardsd to this
Cétiipany in September, 1962, x | |

.. feéd. was.

»



In J antary, 1963 the Company reported that the samplte was a

typical 2‘00 mesh barytes with the colour being similar t6 theéir second-grs‘.‘de ,
materlal A - . . S

6 . CONCLUSIONS AND RECOMMENDATIONS

’I‘he barytes sample as submltted is siiitable w1thou’c beneﬁmatlon
for 011-We11 drilling purposes‘

In order té prodiice a produc’c which may be sui‘cable as in extender

in pamts i ‘the followmg treatment stages would be necessary ‘ - L
‘ a;‘ Crushmg to approxlmately 20= mesh ‘
be yMagnetic separatlon 7
(N l, A01d le‘aching of the non-magnetlcs ‘
. d¢ o Grlndmg a11 to mmus 52 mesh for flo‘catlon ; o .
s e‘ . Two-btage fotation to Inclide flofatlon oF i

Slﬂphlde impurlty STl O S

£ " Mllling of the final concentra‘ce toa speclfled
" §izé for the purchaser

o . ;In view of the- appralsal of the sample of leacHed concentrate by ,
Balt Paiiits Pty. Ltd: ; -and their claggificatisn of the product a8 & sééond-
grade barytes; explibﬂ:a‘clon of the b’ary{:es for paint uge e 3 ,”
proposulon.v The valié of seéot ’g’rade barytes Wweotild probably‘ n\?f; aliow - L
éconoiiic beneficiation and leachlng‘ of the flhal produc‘cs It ig recommended S
therefore, fhat the deposlt bé considered prlmarﬂy a8 & potenfial raw ‘
o11 well drllllng* medla. T e e




APPENDIX A

REPORT OF INVESTIGATION

MATERIAL: - | Random l=inch lumpg of Weekeroo
Lo barite deposit
LOCALITY: . Weekeroo

INFORMATION REQUIRED: Mineralogieal exammatlon to determme'
Vo e 1. Minerals present
24 Approx1mate liberation gize of
gangue from barite

RESULTS,

' Thin seetion examination showed. ‘che sample to be pr1nclpaﬁy
coargely crys’callme barite with f1ner-gra1ned gilica; mlgcovite and 6 _paQues
as 1mpu ities Thése granﬁlar 1mpur1t1es, gome of which are gurrounded:

by inesgrained limonite, vaty 1n size between 80 and 1300 mierons; while

-the ¢oarger: ir;clusmns are 50 miérond in dlameter, bt generally mich |

,smailer‘  Material producing discolotration of the barite appears to be

ron' staming arotnd the graid botindaries with inclusions of opadiies

éltera’uon of opagiies); occur occasmnally.
A daniple of the muterial Was erushed and wét screened to a mlnus

36-4 plus 100-mesh (BSS) fraction: It was noted here that the materlal Wagn
air "L ;. mdicatmg that much of ’che stalmng codld be removed by ‘

‘ Sepa‘”‘afor at i slope of mdg t11t 159 and at successwe amperages of 0‘ 2,
‘ THiy wag :Jufflclent to reiove the biilk of the opddiies 4wh1ch
‘ ¥ miirie agraphlc examinafion t6 be mapnetite, hHematitey .
goe‘chlte and chigleopyrite: In ths size fraction statéd above liberation 6f
*bar:.‘ce froim gangue is good ginge fevxf composifes were obser\fed: '

......

[

having‘ an ddded éffect. Patchés of limonite; presumably from fﬁe comple’ce g

]




