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SUMMARY

Background

The systematic laboratory investigation by Amdel of the industrial
potential of South Australian talcs began ih 1968 under the sponsorship
~of the South Australian Government Department of Mines. Six progress
reporﬁs have been issued but it was felt that the work of the past four
. years should be considered to be the first stage in the programme and

. summarised and reviewed even though the investigation is coutinuing.

Objectives
- The report is intended to provide an overall compilation and review

- of the work to date to form a basis for the continuing investigation, now
:-in its second stage, and to complement the South Australian Department of

Mines report by Hiern (1969) on field aspects.

--Summary of Work Done

- Detailed laboratory testing on samples of tale ffom Mount Fitton
(first and third grade), Gumeracha (first and third grade), Tumby Bay
: (first.grade,<orebody A and orebody E), Truro and Yongala were carried
-out, Mineralogy, chemical analysis, determinationbbf‘acid and water
:soluble salts, pH, PCE, particle size distribution, bulk density, oil
‘absorpfion, fired properties, refractive index, colour and reflectivity -
were recorded. " , ‘
| The'specifications_for various commérbial useages Areksummarised‘iand
-each’ South Australian talc is evaluated for possible industrial épplica—
tion. The general problem of use~classification of talcs is considered
"and a preliminary evaluation based on Al;05 and FeO + Fe,0s content is
. advanced. ; ‘
"As particle-size distribution is very important, measurements of sizing

: Wefévmade after dry and wet grinding for 6, 12, 24 aﬁd 48 hours, cycloning
and micronizing. Further attention must be.given to this aépect.

| Preliminary attempts were made at beneficiating talc by'flotation.
This is successful with some‘talcs (Truro and Yongala) but not. with
Gumeracha third grade where it has now been proved that in -excess of

1.5% FeO is located within the talc structure. '

Attention has been given to ceramic uses for South Australian talcs

and experiments on various talc-clay blends show that successful floor
877 oot
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and wall tiles, glazed;andgunglazed,can be: produced.: - ..
‘Conelusions’ o

1. Cosmetic Grade. Mt Fitton talc is used for cosmetic purposes and

is the only material ‘to satisfy" requirements.V The best" Tumby Bay ~
if gritty, alkallne has high 4cid’ $olubles” and is insuffic1ently
bright. - Truro talc’ might reach requiremehts after beneficiation -
although trddtiment tends’ to‘%poll the® properties. Hiern (1969) '
stated that first grade Gumeracha is used for low-quallty cosmetics
but the material tested falls far short of the stated specifications. .«
"It may- be that the Amdel sample was not representative, but a.certain.
proportion, of first grade was hand-picked for this use,”or that thes-
purchaser had. a-rmore-liberal specification. The best.Tumby:Bay'is.
better thanrthe Guhetacha so that 1t might have a s1m11ar use. .. s ok
2. - Paipt Gvade.t- ,JPigment;:spec«::a’fieatmons..i}are :rétherzimperfenjtlyf.__defiﬁed ;
but Mt‘;Fi;ton (first:and ,thii:gl_‘.grade):{ar;d- Gumeracha (first grade)::.
appearﬁsﬁiﬁablegfnomgthePAmdel“ﬁestszEwhHiernf(1969) statedithat~fhése
two were used as~paihtvpigments. Tumby .Bay. (first' 'grade) appeaﬁs;tov
be generally suitable but is high in both acid and water solubles;

it is lower in iron and whiter in colour than Gumeracha.

’ 3. Ceramic Use., Mt Fitton (fifst and second«grade) would be satisfac-
tory for the brightest quality and all Tumby Bay for high grade ceramics.
Truro, Mt Fitton (third grade) and Yongala look promising for medium
‘quality ceramies. The talc from Gumerachakand Lyndoch is too high'

in iron for~gOod quality ceramics and it would appear to be-suitablev
oniy for the lowest grade unless sorting or treatment could separate

»
out a low-iron fraction.

4;v'Miseellaneous._ Flllers, Absorbents, Dustlng Powder, Roofing Compounds.

T

Most talec from Gumeracha, Lyndoch and Cowell and much from Tumby Bay
is suitable only for lowest grade uses. Even here there are difficul—"
ties as shown by the iallure of orelimlhary attempts to produce a
sample of Gumeracha talc for filling in vinyl tiles; the deficienciesh

were in colour and bulk density.

Recommendations

1. The field investigations of Hiern (1969) together with the material

in this report form a useful summary of the characteristics of South
877
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Australian talcs and it.is:recommended ‘that 'additional informa=- h
tion be obtained to allow puo%ieatign of a comprehensive coverage

of the subJect.

t . o IS B SR P S

Discrepanc1es between Amdel results and those of other workers
% :
suggest that the Amdel samples were, not representative of the .

ar

various deposits and the f1rst requirement is.for- testing of a.

suffi01en£1y large number of samples from.all .deposits. to, allow

-“4.)

meaningful evaluatlon. B A Ry .

LR M

,wﬁhe_mqst promising field of use for many of the medibtreé talcd: -

.i+is in ceramics (and possibly paint pigments). A dé#aileéd investi—

4o

.gation should be carried out on the ceramic uses fofia range of -

-talcs;;including natural talc-kaolin and talc-tremélite mixttires.
o0 g™ .
The wotk to date suggests strongly that talcs from Gumeracha, B

Lyndoch ‘Truro andiYorgala will-require treatment: ‘before they can -

bqﬁsqld;; this will.involve pulverising, microaiding and" flota—f_f

«.tion.;  The economic andrtechnical”feasibility of beneficiation
- should be .studied in.detail. -.: N : '

%aia
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1. INTRODUCTION

1.1 Review of the Proiject

South Australia contains a large number of talec deposits but most are of
indifferent quality and limited size and the others ctend to be in remotevloeations.
However, as talc is a mineral of considerable economic potential a project was
initiated in 1968 to carry out a systematic laboratory evaluation of the various
South Australian talc deposits (particularly those not being exploited) and to
assess their potential for a variety of industrial processes.

‘Six progress reports issued between 1969 and 1970 covered investigations
of material from Gumeracha, Tumby Bay, Mount Fitton and Yongala.

The scope of the present project has been limited by the lack of samples
and it is regarded as essential that a comprehensive and representative set of
samples from all known occurrences be examined.

The present report is an overall compilation and review of the work to
date and covers laboratory testing, test methods and industrial specifications,
preliminary experiments on beneficiation and an evaluation of their possible
. use.

As was expected, great difficulty has been encoﬁﬁtered, both in obtaining
details of the requirements of industry and also of standardised test proce-
dures, A continuing review of test procedures, repeated cross-checking of.
results and calibration of equipment by exchange of samples with other organ-
isations, have resulted in the modification of some fesults reported in
earlier progress reports. '

An attempt has been made to relate this report to the recent work by
Hiern (1969) so as to make the field and laboratory reports complementary.

]

2. TALC

2.1 Talc Mineralogy

The term 'talc' is applied loosely to all forms of the mineral although
the massive impure variety may be called soapstone. . Talc has the ideal
formula of Mgs(Siz0s)2(0H); but few commercial talcs approach this and contain
impurities such as quartz, carbonates, tremolite, chloriﬁe, serpentine,
pyroxene, amphibole etc.

Pure talc is intrinsically white to. pale greenish (but grinds white) with

a pearly lustre; it has a hardness of 1 to 1) on the Moh's scale, a specific



gravity of approximately 2.75, perfect basal cleavage, and indices of refrac-

tion of X = 1.539, Y = 1.589, Z = 1,589, It is recognised by its extreme

softness, soapy feel, flaky habit and inertness.

‘mine its

usefulness are whiteness when ground, and/or fired, softness and

smoothness, lubrication power, chemical inertness, high fusion point, low

electrical conductivity and high absorption. .

The mineral pyrophyllite closely resembles tale, is easily confused with

it and has rather similar properties and uses but is an hydrated aluminium

silicate.

The chem1cal compositions of commercial talcs show a w1de variation and

examples

of typical commerc1al types, originating from outside of South

Australia, are g1ven in Table 1.

The commercial terminology is somewhat vague but is generally as’follcws:

1.

2.2 Terminology

v?Talc'vis material that is rich in that mineral although consid-

erable impurities may be present.

'Soapstone' was origihally the term used for massive talc but

now is used also for impure grades of non-massive talc.

'Steatite' was originally the name given to massive and blocky
talc and this was synonymous with soapstone but now the term also
is used as a trade specification for a high grade powdered variety

used for the best insulators.

'Block talc or 'lavaftalc is massive and able to be turned,

carved or shaped.into bodies.

'Asbestine' (f1brous tale, tremolitic talc, calcareous talc, ’
California hard talc, tremoline, loomite) was originally the term
given to natural mixtures of talc and tremolite favoured in the
USA for paint and ceramics. There is a tendency now, however, to

extend the term to natural talc—clay mixtures.
'"French chalk' is f1nely powdered talc.

Commercial talecs may be referred to by’trade names ("Agolite' is
one filler) or by their use, for example, paint-talc, cosmetic-

talc etec.

The properties which deter-

877 -



‘2.3 Or1g1n of Talc .

Most depos1ts of commerc1al talc are formed by the alterat1on of magnes1a—
rich rocks’ ‘such as ultrabas1c or basié” 1gneous rocks or‘magnes1um liméstones
and dolomites (Engels and Wr1ght 1960 erght 1957) " Most of the talc depos1ts
" in South Australia were’ formed by ‘thé metamorphlsm of dolom1t1c sed1ments
(chk1nson et al. 1951, Hiern 1969) &. g “Mt Fitton and Tumby Bay,but ‘those in the
Gumeracha—Lobethal-Lyndoch Beit ére unusual in that they appear ‘to be diie to an

unusual process ‘of complex metamorph1sm ‘&nd~ metasomat1sm of mica sch1sts.'“ No
deposits formed from ultrabasic igneous rocks are known in South Australia.l

JHL O nm lLoa o
. 2.4 Talc in South Australia FRE

Var1ous aspects of the occurrence, geology and utlllsatlon of South Austra—

lian talcs have been reviewed by Dickinson et al. (1951), H1ern and Adam (1969)
and Hiern (1969).
' Two major kinds of Eale Gebi heded TN we

a. ‘The purexfypeéfﬁfjﬁftfddjflfsftéfade)J%ﬁfcﬁsfs 3f" good qual1ty

vy Ay Pk,

e TRERY S G0 U
and has an assured market, 4t 'a high price;

Py g A

LSRRI SO ST <SR of : FUERSIEUS: F-hc S SRR U 5.2 ol SN T P ol 3 LS TA

b. Lower”grade‘types‘such ds 6fcur at ‘4 fumber of localities.
Markets For this‘miteridi aré ard o Find bue'ic Ts more
- ‘abundant and.censequently hasrreceived most attention :im -théd

"L present projectd e Lnce 1w g st i L uzie . Beoa o adnd
'There are two poss1ble approaches to- the utlllsat1on of 1mpure talcs.
_, - i -'L;'y‘ " i,; ‘:‘f‘ 5 \‘ i ‘,) Ly
i. Beneficiation to enable 1t to meet buyer spec1f1cat1ons and

thus” ach1eve a market Phid s techn1cally feas1ble but the
Rl utel ke SRS

economics may be in question.

Cii. F1nd1ng established- or new uses ‘and markét§ for ‘low’ gradei“

ot “ Loy e I > R I

. = Taln
R, Ferlo T P!

’ mater1als.:

R I "i" 4 = R R RE N . -,e:'r(

Gourlay (1969) gave the follow1ng 1nformat10n concern1ng the productlon
~of talc in South Austral1a and other parts of Austral1a for the year 1969 which

was the last full year for which 1nformat10n is avallable'

T

State Tonnage‘- Value

South Australia 12;262 e $188;963'*
Western Australia ~~ 36,293 '$290,340
New South Wales . 363 s 3,280 7

877



¥ ; ( [ . : . 5 ,’
Productlon 1n South Australia was almost ent1rely from Mt F1tton w1th a

small quant1ty from Gumeratha.: The quallty was ma1n1y of h1gh grade, the
_ average ex-m1ne value of South Austra11an product was $15 4 per ton (NSW $9 1

WA $8) but reta11 pr1ces quoted by Rodda, ex—works Port Melbourne are:

.r Grade . . :8/ton- - S SRR

1. Cosmetic oo 58=n77 e o o T SINT
Industrial 30— 45
Micronised 75—120*

* Price dependent on particle size.

Production from Western Australia was from the Western Mining Cerporatiom- (WMC)

Three Spr1ngs m1ne,“ the material was mainly for export (33 595 tons valued at'

$863 292) as ceramic grade to Belgium.

Australian imports in 1969 were mainly from:
: 3 : sinow Pk SR TR P

" Tons’ Average $/ton

GoomEcaovn Dloenkhpn e T T T T . FETER+
o Ch1na 984 - 27 5“ L . . -
5. R ‘U‘SA ':.:‘ . ";435-1"1"‘ M‘P:‘ésig'l Lo PR ) X ! ,Z‘VV}_:

RS

Imports totalled 1,794 tons valued at $77 000 much of th1s is probably

)

black steatite which is def1c1ent in Austra11a. ) -

N4 I

It was reported in 1969 that currentﬂdomestlc consumptlon averaged 20,000

Fi4s

tons per year, that there was a grOW1ng use 1n ceram1cs, cosmetics, paint,

.1

rubber and industrial chemicals with a fall—off 1n paper manufacture, textile

and foundry use. ,
‘ ‘1((.{

Partial figures for talc productlon for July 1970—June 1971 are as

follows: R S A =:o;57,<13)
" Toms
FOTv dSuth Australia 11,682 -
Western Australia 101,534 &
o, .¢. New South Wales - - 8,303 ... . - .-  ‘ganf
: Total f121 519" - S R A

K . - . LA \-.
B Y

As from 1969 these f1gures 1mply a s11ght decrease in productlon in South
Australia coupled with a slight 1ncrease in New South Wales and a marked increase

in Western Australia; at the same time there has been a marked increase in

. 4

* Aust. Min. Ind. Q. Rev. 24(2), Pt.2, pl6, 1971,

877



_imports, particularly from China. _

Gourlay (1971) reviewed the latest developments and stated that the main
Australlan uses (total use 17-18,000 tons per annum) are in cosmet1cs and as
a filler in pa1nt and rubber (two—th1rds of the total), the proportlon used in
ceramics is much less than in other countr1es. Ma1n 1mports are of h1gh grade
material, mainly block steatite and main exports are for ceramic purposes.
Gourlay (1971, p 18) stated that’ ‘there had been a steady increase in exports
from Mt Fitton. Saent

2.5 Classification of Tales

Talc may be classified on the following basis; blockiness, purity, use,

“and locality.

Blockiness. Steatite and soapstone may be cut 1nto blocks whereas most talc'

is pulver1sed and used in the powdered form.

Purity. The major d1st1nct10n between the varlous grades of talc is made on
the basis of purity. The Very pure, white pharmaceutlcal or cosmetic grade

i

is much more valuable than the Off—Whlte ceram1c and flller grades.

[
LI el

Use. The industrial use (and hence value) depends mainly on purity. The
main_types are as follows: -
" 4. Cosmetic
b. Paper flller and coater
'é,"t Paint extender and p1gment
'd;z;’Rubber flller .
e, 'Ceramlcs B |
'f. Rooflng mater1al
: ‘g. . Miscellaheous | S
v (absorbents for chemicals, dusting
powder, rock-wool).,

Examples of South Australlan talcs fllling the requ1rement for these grades

are given in detail in Table 2.

Locality. South Australian talcs vary according to their 0ccurrence, hence
a-classification based on locality also tends to be based on grade, useage
and value. The major localities are as follows:
( a. Mt Fitton
b.:‘ Gumeracha—Lyndoch-Truro

c. Tumby BaY-
877



- 3.. LABORATORY: TESTING OF TALC, -

Complete testing of tale can'be a long’ procedure because of the wide range
of uses, hence there is a large numbér of tests:' Interpretation of the
significance of.the: tests. and evaluation: of the: potential value of a raw material
is not.easy. ~ - . . . . ﬁﬁgzwq: o Trer w2

The following procedures: are those used: at, Amdel:.

al MiEE:ElP&i B I RN RSN SIS B S B P
i. Confirmation of the identity of the talc by X-ray diffraction,
‘ .ﬁol;owed by identification of mineral contaminants and deter-
‘mination of the approximate talc content.
Comment: Talc may be confused in hand specimen with pyro-
'phylllte, sericite or even kaolinite. The presence of
'comparatlvely small amounts of talc in clay may 1mpart a

m1s1ead1ng s11ppery feel. A sem1-quant1tat1ve assessment

......

- sl e . 5 o~

i -portant. S R u R R A

ii. Petrography of the talc—rock the host and associated rocks
by optical miéroscopy. - oo oo N
. Comment: Determination. of whether the talc“hasrresplted
from the alteration of an ultrabasic igneous rock or from a~
) magnes1an or other sed1ment 1s 1mportant in understandlng the
“nature of the materlal and the probable size and shape of the

RPN S ‘ : PR SES TRl
depos1t.

e

T T v I R L R
iii. Refractlve 1ndex of the talc.
Gili. Bl v W

Comment. Th1s is probably not of great significance but is

A included in some spec1ficat10ns for palnt or other pigments.
iv. Part1c1e shape by electron m1croscope. .

Cotmént s~ Problems® of abdorption,- abrasiveness, viscosity
etc. may require detailed investigation”of particle size and

e Ls‘h’ape,' oS S 5 RIS

b. Chemical Composition
Chemlcal analys1s for 8102, Alea, MgO Fe20s, H.0" and H0 7 3
addltlonal analys1s for FeO, Fezoa, CaO, Na,0, K;0, TiO,, MnO,

COz, trace element analyses for Pb, As, Sb, Sn etc.

877



Comment: A chemical ‘analysis- is ‘an’ éssential part of the specifi-

~cation and is the,pa:ametep%mhich most clearly indicates the; ..

quality. Details are as follows: . .. .,¢ . .. ..-<
Si0. ' theoretital talc tontains 63:5%."%-An exfess- abéve
this value indicates free quartz, a deficiency is’ N
caused"by’ diltting impurities. - - ;':na1=n1 i
Mg0 theoretical talc contains 31.7% apieanii ew
: : A deficiency indicates the pfesenééiéf‘diluiing
- impurities but high MgO should be ¢dtpled with
appropriate SiO,, not with CO, which“wodld indicate
dolomite or magnesite: **fF**‘
Al,05 indicates clay content generally; ‘also in feldspar,
. Lo AR L D .
mica, amphlbole etCo
o SR LT e bae A voBa Vieeqglie malbse bula
FeO .+ - An, magpetite, J.lmem,ge 9%, chromite but;glso may be
present in the talc molecule where it.imparts a green
fcolour and lower reflect1V1ty-
F R AT PR TSI "n'.": T R S ST ot ERSEI G I SV o
Fe,0s in hematite and goethite.staining.,.. ..
E -Fe04Féfbs'§9tota1 iron™ {8 very’ important and must'Be as low as
o f"ﬂ“ﬁbgsibqéfzzjiu RSN B 0 B ARE SIS U -
w,,Cab ;' N in carBonate Of trenollte. Should be 1ow but may be
W [UREEECT U IS s M "; ST UM f SNESRE B S
around 13% in tremolitic tales used for ceramics.
S lngd
Na,0+HK20 present ma1n1y in feldspars and micas. Should be as
1ow as poss1b1e as feldspars act as fluxes and impart
S 5 e [P S 2R P o D
grittiness-
Ty B a2 stusotaoosar anmes oat helilard
CO2 deleterlous. 1ndicates carbonates-
(e.‘ NI S . T 0 ').' #;j"ii‘--,"z .%f‘{
S0s - deleter;qgs: zlndicates sulphates- sych as gypsum and
_anhydrite. A Y R L ut3
cl deleterious: usually indicates the présence of soluble

salts; such as -

1. . Acid and water solpble salts..vi : :
Acid solubles are mainly carbonates’ and are
" tHerefore:undesirable.” Water soluble salts

o ;f(paxticularly NaCl and soluble iron salts) are
7 . 7L N SN



‘undesirable as theyimay affect the chemistry

of paint, may irritate the skin, affect the
.. colour, alter absorbance of perfume etc.: i:
Talc for cosmetic use must be neutral to .
‘acid but not alkaline as it ‘may upset the
natural acidity of skin perspiration.

ERTURE

<. Physical Propert1es

i. Spec1f1c grav1ty and bulk dens1ty.” Talc has a true
.spec1f1c gravity of 2 75 and departure from th1s depends
.on 1mpur1t1es. The bulk density of ground materlal

: is nominated in certain specifications and 1ts ach1eve— ,
T

. ment may require a special grinding schedule.v.

if. Partlcle size analysis. A particle size distribution
+is:stated in specifications for all products as it has:
a marked control on use. SR e
iii. 01l absorptlon. Twogﬁeéhodsﬁare available (spatula
| rubJout and Gardner—Coleman) The absorptive value
is ‘important in cosmetic grades (absorptlon of perfume

“and also of persp1ratlon) and 1n paint or paper filling

materlals.
- . . .)“,.y.&fl

iv.?i Brightness. TAPPI speclflcatlon. A high reflec- -
| tiﬁityk(bright wh1te colour) indicates a high purity
_and ‘this is desirable. It is.particulariy essential

for the best cosmetlc grades, for paint plgment and
_paper flller and coater..

. d;vT,Thermal?BehaviOur'“; Tl eew antun oo el R At

K3

P Colour, raw “and f1red - Talc ceramlcs should show an
- . P S
even wh1te ‘to cream colour,

ii. Fus1b111ty (pyrometrlc cone equ1valent PCE to ASTM

(24-56) indicates the refractoriness.

ifi. .  Dilatometry.

~ Indicates: changes of volume on. firing.

iv. Fired propertles. Water absorption, linear contraction,
"colour of a 1:1 talc-kaolin dry‘pressed body. Indicates

general ceramic behaviour.
T 877



by USES OF TALC. aSTANDARD#SPECIFICATIONS

Lt
Throughout the world the main uses of ‘talc are in ceramics and as exten~

ders in pa1ntﬂand rubber. - Talc is a low—cosﬂvcommodlty and for some uses

its selection iszbased:more-onoprmcewthanlonslts physical properties, A
high price caused by remote location or the necessity for treatment intro—

duces substitution and talc is subJect to competlflon from kaolln and

Y« .;V\

'wh1t1ng as flller, from feldspar 1n ceram1cs, from ground miéa in roofing
and from kyanlte, quartz,lgypsum and wollastonite 1n ‘sther uses.
Spec1f1catlons for individual uses are not clearly def1ned but th1s report
attempts ‘to’ llSt those specifications wh1ch are avallable from Australian con-
sumers and the general requirements stated by various seéctions of industry.
In order to emphasise the concept of quality or grade, this section

deals with talcs.in order of decreasing quality. = Useszfall in the follow-

ing categories: R Ciaman nodysm o
Cosmetics - ) Pap e s
L St LA RS Y I aR S ISR R & Lit I N
o Ceramics A e Textiles
TUELE L. BN OF vt Gadr T A e D i 2SO U
LT Paints o _ Foundry
RIS €3 T g Ll AR aT TS .
L N Insect1cide ) - Adhesives
R I R 4 [R5 LS RS PAPR AR WiH
Roof1ng Puttyqﬁ
Rubber ' Pipe enamel
' ‘"»"Asphalt f111e§:-‘“ Auf:o flller 8

aE gé;i'CosmeticaHsec(Pharmaeeutical; Purifted Talc)

.r‘

The cosmetics 1ndustry is’ oné of the largest consumers of talc in Austra-
lia although elsewhere in the World'tﬁe”proportlon'used“in this manner is
much smaller. The highest grade, whitest, grit—free:varieties (such as
that from Mt F1tton) 1s used 1n the manufacture of talcum powder, soaps,
lipsticks and lotions. Some coloured talc gr1ndtho a wh1te colour, thus
allow1ng its use, and some off—colour talc is used in cheaper cosmetic
Preparations. B T4 wEL e

Specifications from manufacturérs are strinéent?iizld general, the colour
must be pure white (that is reflectivity above—-about:85%), it must be free from
grit, from abrasive.substances {calcite, dolomite;,tremolite), from germs, and
from any substances llkely to .cause irrltatlon to the sk1n. Contaminants
prevent the use of many wh1te talcs._ The talc must have a hlgh absorptive

power (to absorb perfume during manufacture and persp1ratlon during use),
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must have a good unctusésity (slippery feel) and must adhére to the skin.

In contact with water it-must have a neutral and never 'alkaline reaction

or it may upset the normal acidity of the sKin.

be absent.

PR

' 'Water soluble salts must

.The grain-size is important but extreme.grinding is not permissible to.

produce a small particle size.

plate-like character and '

sllp .

Dry grinding is recommended to retain th§w7

Micronising is common practice as over-

grind1ng may produce very fine particles which are obJectlonable because of

the danger of 1nhalat10n during use.

The majority of cosmetlc grades are
99% minus 200 mesh (75 um) and 97-98% minus 325 mesh (44 um).,

For demo~

paediatric use, micronised talcs between 10 and 40 um are used.

It is most important that the talc be free from bacteria, hence products

from open-cut mines may need to be sterilised,by heat (ISOOC)kor treatment

(ethylene oxide gas).

Sterilisation is expensive, hence it may be more

economic to ‘mine uncontaminated talc- underground than sterlllse that from

open—cuts.'""'>”

TGA (USA T01let Goods Assoc1atlon Board of Standard NO 10 Spec1f1cat1on

g e e e Ly i i
o : L2 R

limits are compared W1th some commerclal cosmet1c grades 1n Table 3.

3

Johnson and Johnson (Australla) Pty Ltd.,

A\

=200 mesh’
"1 2200"mesh

Fezos

Reckltt and Coleman Pty Ltd, Victoria.

talc wh1ch 1s descr1bed as follows'Ah

. SlOz

S

A1203

‘F6203
Ca0

Dan I R

f

MgQﬁ;‘ .

Loss on ignition

Acid soluble BPC
Watcr soluble BPC

A‘ i “\:'

PR

Johnson and Johnson.require:;,fgg

" Smooth, non—gr1tty, tust adhere to skin
. Acid ‘solubles
"Bulk *density -

“1.25% max.
T.28-25 1bfcu ft
0.3 % max.

<0985 %ominy

00 % ath.

. Reckitt and Coleman

>

59.4
-3
0.6
0.5
31.5
5.6
0.64%
0.04%

RN R

.'-t

j

R R R W T

Y

S I

SR an Ky
use Mt Fitton

e

.l B77
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Residue on 200 mesh .. ... 0.2 ¥ max. . ... . .. ..
Bulk density . . . 0.87.glec .. . . ... .
0il absorptiom, . . .43 . ml/l100.g . .

Colour | , - white

Britlsh Pharmacoepla and. ‘USA Didpersdtofy. -- The ‘specifications for these

two are ‘hot rigid dnd require: *iihroLx v T T TP L S Bl
NN SR B S S VeV TS A e ELLT BT SR R
| ' _BP USD |
'Iron o ' ST e free from soluble 1ron
Acid solubles, max. 1 2 1 “/‘-’ . h
T el T i
Water solubles, max. 0.5% 0.57%
Loss on drying (105°C) max. 1 7 - -
- ; BT I -t
Loss on ignition (1000°C) max. 6 % 5 %
G T ne L 4 2 Paint Grade . : cemas sise wagls

_The paint 1ndustry is. the largest 31ngle 1ndustr1al user of, ground talc.
High grade white talc is used as a pigment and an extender whereas _the fibrous

var1ety ( tremollne -1 asbest1ne X loom1te etc ) prevents sett11ng out and

supports p1gment. The chlef advantage of talc is that it disperses ea31ly

oo P o
in both 011 "and Water systems. Talc is second in 1mportance to calc1um car—

RN

bonate’ as-a paint -ektendery- . R A T S DL N S
- Talc has a flattening.effect on paint, reduces theucr%cking effect when
hard pigments are used, has gogdicovering or'extendéggaproperties and provides
a slow-weathering surface which repaints easilyu(Weitz,i;g70; Kollonitsch et al.
1970). ~ N RN
Whiteness (brightness) is 1mgortant' Kollonitsch et)al (1970) give a range
of 65-90% for talc pigments and Weitz states a range, of .70 to 98% for all
pigments. - ‘ ,
‘ The great var1ety of pa1nts leads to a range of specifltations usually‘based
on agreement between consumer and supp11er. The part1cle size is generally
between 10 and 44 ym and it is generally required that 1t should be 100% pass-
ing 200 mesh and 997 pass1ng 325 mesh., Micronising 1s ‘a common process for
producing material in the s1ze range 1-20 ym.
0il absorption is 1mportant.\ Ordinary ground talc has an absorption of

about 27-34 (readung around 70 for finer sizes) and asbest1ne has 20-35.

"‘. Dot

Soluble salts must be low.

The standard spec1f1catlon detalled by the follow1ng sources are as

 follows:

877
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Magnesium Silicate Pigment: : ASTM ‘D605-69

In the USA the term refers to a low micron-sized talc that has been !.:

ground to a Hegman fineness value .of 4-5 or better:

Mg T g3y
510, T 50-65%
" ca0 T oy
Mgd + Si0, + Ca0 ' 88z
Loss on ignition B S
Moisture, volatiles 17
Water solubles 1% "

Normally;Fegog should be less than 0.5% for reasons of colour.

Asbestine, British Standard 1795

" Passing 240 mesh ' ’ VO 5% max.
* “Water soluble matter = " 0.5% max.'

Loss on 1gn1t10n (98 102 C) 0 75£ max.'

T
~

Ac1d1ty or alkallnlty of the water soluble extract must not exceed

0. IA calculated as stoh or NazCoa. L

Jarvis Industries

Private contact “has beén made w1th Jarv1s Industrles who produce

four grades for pa1nt

T _ v F1neness
-260 mesh " 95 % min.
=200 mesh T T 99 % min.

' -300 ﬁeéh I S SN R S 99. % min.

-300 mesh 99.5% min.
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-4.3 Ceramics

4.3.1 General Features -

The ceramic industry is one'of the main consumers of talc elSewhere in
the world but this is 1argely restricted to highly developed countries
(USA Europe etc.) because of, the need for close control of processing and kiln
treatment. Large tonnages are used in floor and wall tlles, electrical por-
celain, high frequency insulators, whiteware, saggar bodies and kiln furniture
(Gaskins 1952). Manykelectrical and refractory articlesbare-made by dry press-
‘ing or extruding followed by firing but some are made by machining block steatite.

The use of talc in ceramics makes them resistant to crazing, (increases
thermal expansion and decreases moisture expansion) reduces shrinkage and speeds
up production by permitting faster firing. It is a?cheap source of Mgd which
acts as a flux, it imparts a high thermal shock resistance, a high-electrical

‘"resistance at elevated»temperatures but a low dielectrio.loss and low power
factor‘ Consistency of properties is most essentdaléto;users, and this will
affect marketing of South Australlan materlals, ‘, A”!_. .

Talc fired to about 1000 c 1nverts to clinoenstatlte plus cristobalite °
(Engel and erght 1960), an’ add1t10n of MgO (or Mg €03, Mg(OH)z) glves a
fosterite body (Alderman 1952) and an add1tlon of alum1na (generally as kaolin
or chlorite) gives a cordierite body. Natural lime-bearing. (tremolitic) talcs
fire to enstat1te dlopslde bod1es. It is common to. add m1nor bar1um carbon—
ate or clay to steatite bod1es, organ1c resins are used .as bonders. '

Low-iron (less than 0 5/ total iron oxides) or Whlte firing talc is essen-
tial for whiteware and is preferred for wall t11es.} '

- Talc for steatite electr1cal insulators has 1ow 1ron, low alumina and low
calcium, but high alum1na (talc-clay) material is used for the more-refractory,
1ow—expanslon bodies. . .

Earthenware bodies are generally composed of lean china clays, plastic ball
clay, flint and some form of feldspar. Feldspar may be partly or entirely

. replaced by talc. In practice, talc may constitute nearly 40% of the body
composition; clay (about 80% kaolin and 20% ball clay) constitutes about 307%
and flint the remaining 307, but there is no single recipe for earthenware
bodies.

In wall tiles, it has been stated (Industrial Minerals, Jan. 1971, p 14)
that bodies containing up to 807 talc give beautiful colours; medium-high talc

(40%) and low (15%) pyrophyllite composltlons have a resistance to crazing;
az7
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hfgh pyrophyllite and low talc gives resistance to ‘delayed moisture expansion .
and crazing. In tableware the particle shape is important: - Fifteen pércent
of talc gives bright colours. Art pottery bodies may contain about 207 gf-=z:
tale.

Steatite ceramics were developed for insuldtors because orthodox porcelainv
has a high power factor (that is, a comparatively large proportion of the elec~
trical energy .is transformed into heat) A h1gh proportlon of steatite, e
(70-90% range with 85% the average) is mlxed with about 107 of clay and flux o
(normally barium carbonate). Feldspar is excluded because the alkaline ox1des
result in high dielectric loss.

Steatites low in alum1na, calecium and iron are preferred for low—loss .

ceramics but green steatites containing iron have been successfully used when

blended with white steatites.

4.,3.2 United States Practice

The following is a specification adopéedwb§ one American manufacturer

and is of general interest (Apmon 1971).: ‘A uniform quality is important:i’ .

1. The talc shall ‘be massive and soft, suhstantlally free from -
follated flaky and f1brous crystals. It shall’ be free from = "C
gangue which makes a dark colour in k11n1ng and”’ produces dark

spots of specks in the ware. _ - ST el

2 It shall be ground to such particle s1ze that at least 957 passes
a 325—mesh screen (43 um) and 99/ passes 200 mesh (74 um) .

3. Colour 1n the unf1red state is of no importance but 1t is 1mport-
ant that after be1ng heated to approx1mately 1350 C in an ox1dis1ng
or neutral atmosphere, the mater1al should be un1formly cream to

white.

- P *
LA A : . . 1

4.. The following analysis gives the limits of impurities acceptable:

i 7
A A

- 8i0, " 60 min,
MgO Pk "~ 30 . min.
Al,05 . - - 2.5 max.
Ca0 B “;W . l.meai.wﬁ
Fe203 , L 1.5 max. iv’ 7 .
Alkalies 0.4 max. _ . -
Loss on ignition 6.0 max%. T

Acid soluble lime 1.0 max. 877
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The USA Bureau of :Mines. . The USA.Bureau of Mines, specification for steatite
for:eLectrical.insulatorsxstates that it consists of -talc. (at least 90%, pre-
ferably"98%): S Sl oanhoo s a0 R
, Fe,o03 1.5% max.
i, L €80l st »1.5% max...

R L : . L Aléoi ;"'..,“':,».._.40-0'% max- Lot R T " N 2 z .{",

High Alumina Talc.'*”ReQﬁifemeﬁfé for éiééffiéél'poreeiaiﬁ*hevé Beeﬁ“éfate&>~*

as: - . e e Ly . . i PLLT rr o .‘.,‘.":'1' il ,
T Mgo. 30 % min. R T

Loss on ignition 5 7 max.

“ Ca0, Fe,03, Al,0s, alkalies total "not much more than 5%" *
. : (Norton 1970) ... ..t

Ca0 , 2 7 max.
Fe,0s3 E 0.3% max. e s .
Max0,K0) | 0.3mar, T

A HN LN L SR P DA S S S5 O SR S

Tremolitic:Tale (Lime+tale,; Asbestoline, Tremoline).- 'The most .gommon. Jtype of

talc used for wall tlles 1n the USA normally con31sts of 60—70/ talc w1th

fibrous tremollte' 1t f1res from Cone 03 to 2

g 11 N EURI
Analyses of typ1ca1 commerc1a1 trem011t1c talc are glven 1n the following
RN xi';,"'l”:.«
tabulation:
: e g >

Vanderbllt » Internat10na1

BT - “Tale” Compaﬁy
- Nytal }00 _ Nytal 99 .. tremoline ;

~ Ca0.

e

7 6 . & o ’ 5.61

5102 % B 56 6 . 57 3 58 18
. N it Ty X R T ‘ G g
Mgo % 294 28 3 A -
e e e B ST s e T LTS RE SN
- Fes0s % 0.3 0.4 -

- 0.5 0.2 -

0.3 0.3 7~ & ciea it
Loss on ignition @ ¢ 5.1 4.7 - '
Residue on 200 megsh ~ v 2.6 3.1 . -

Bulk density, cc/150 g 140 110 R

A1,0,
Mno

™2

o9

:
[

4 3.3 Specifications for Wall ‘and Floor Tiles N

The ceramic potent1a1 of natural talcs is tested by combining them with

a proportion of clay etc"flrlng the body, and testing for colour, water absorp-
tion and linear shrinkagé;e;jf :

877
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British Standard 1286:1945 states limits for water absorption as .
follows for "clay tiles<for,flooring": B TR

3

‘ (floorgggarrles and quarry s111s) "(flogr,tilesqand tile sills).
' Class 1 ~ 6% max. .. Glass 1, fully vitrified 0.37 max.

Class 2 . . 10%Z max. . Class 2, vitrified - 5.0% max.

British Standard 1281:1966 states a maximum of 187 water. absorption

for "glazed ceramic tiles and tile fittings for internal walls'.

4.4 Roofing Material

The roofing industry ranks about third in the USA as regards use of talc.
"Coarse-grained, inferior, low-grade, off-colour material is acceptable. It
acts as a filler and as a non-sticking, inert, fireproof and weather-resistant
surfacing on tar paper, asphalt shingles and roll roofing.

The only user known in Austra11a is Osmon01d Roofing and Asphalt who state

that they specify:: -

“TRetaiﬂed on 20 mesh* ' 0.3% max.'
* ' ‘Retained on 25 mésh- ~ 3.0% max.

The préportlons ‘0f fines must -be 'as small as’ poss1b1e.'

4.5 Rubber Industry

Fine-grained talc finds a rather large outlet in the rubber industry as a
blocking ‘agent, for dusting moulds and as-'a filler. Poor quality grey-‘talc
is acceptable and'thé main specification relates to grainsize (usually 100%:

passing 100 mesh and most passing 200 mesh) TR ¥

Jarv1s Industrles. 5 JarV1s Industrles Pty Ltd state that they supply three

2

grades for the rubber industry:

»

b i e .+ Fineness
coo .., —240 mesh 957
‘e .-, =200 mesh - . 80%
-300 mesh .. . 98%

" 4,6 Paper Industry

The.paper industry is-a large consumer of certain grades of talc, where it
is used ‘in conjunction with kaolin to increase the retention of fillers and
pigments, gives bettef si;ing and‘prevents,strainers from becoming chehed'with
resin.. Talc has recently been used also for coating paper; it imparts an.

unusual semi-gloss surface which is attractive. - v < 877
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This use is a .comparatively new ione: and henice specifications are not clearly
defined. The Australian Paper Manufacturers Limited:use the:folloiving clays

not talecs and it is agsumed that properties would need to be similar:

a. Paper flller (Victorlan source) #7 i~-‘w'«f»55' RN
‘Brightness® 80%*(itinimum 78.5%) -

LI

Plus‘ 200 mesh; "prefer zero, 0.1% maxlmum.

b. Paper coater (Engl'lsh"'soufce) R AR T RS- e
Bfightness: -87% (violet), 4 (yellownes§‘3f E
Plus 300 mesh, 0.02% (BSS)
Minus 2 pm ESD 75Z minimum
Plus 10 pm ESD 0.5% maximum.
pH 5 = 5.5

Solids content at 25 poises 71% o T A S S
_(a later spec1f1cat10n was 5 p01ses at 72/)

R i ioane g R R NSNS

Filler grade talcs are marketed by the Finnish producer Suomen Talkki Oy.
,'A' grade has a refleetivity~of SZﬁBQZ,GfBﬂUgﬁade505ﬁ76478Z. A micronized
talc for resin contrel in ‘paper is :stated to have,a:whiteness of 85% and
particle size of 99% below 7.um;; a-coating-talc with 86-88% whiteness and
99% below 7 um.

B A_~ (gwlﬁ_'

. Té 4.7 PlaSth Flller S R 4“1 ;
Considerable benefits are ohtained. by the. use -of talc. - It acts as-a- !

filler, thus.reduclngfmaterlalzcosts,,andﬁalaqxgeducgs mould shrinkage and-.

increases flexural modulus (Weitz: 197Q) LoFaeny vron hon deues S -
» The CSR Bu11d1ng Materlals spec1f1cat10n for talc f111er in v1ny1 floor

KRR S W e -:;.‘.,.,

tiles is as follows: L . .
RECEHA T B A SERES PR SR

. . Test Test Method 1 Limits
o Colour w0 PR 312 Match standard
Wet screen analysis 7 FT 316 V¢ €200 mesh (BSS) 5% max.
Blaine index S FT 315 ° - Td'be determined
Consistency CSUFT 314 -0 b -
Moisture  + FT ﬁ}g_bn, Qfﬁz max.
Bulk density . ~ FT 317. 57 lb/cu ft .

4.8 Absorbents (Insecticidé, Fertilisers, Agricultural Chemicals)

The flow propertiés, ‘non-abrasive nature and absorption make talc useful
as a dusting agent for insecticideés such as DDT. Talc is the next most

important after attapulgite. - Impure-talcs may be used ‘for this ‘purpose.
8727
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X

- 4.9 Miscellaneous Uses B T

O
TR

- Talc is widely used as a filler in adhes1ves, putty, Wall plasters,
compos1tional flooring, linoleum, 01lcloth, rope,kstring, cordage and tea—
tiles and as a dusting agent in_ the manufacture of rubber Wire nails, linoleum,
oilcloth, felt paper, leather, corks, glass and cheW1ng gum (Engel and Wright
1960, p 848). .

The lubricating properties of talc are utilised in polishing w1re nails,

glass and some cereals such as rice and barley lts Sllp properties make it
useful as foundry facing. ERT . |
P Y i

The UK Ministry of Supply, Aircraft Material Specification;ﬁorl'Erench
Chalk' is as follows: 'v*ii:. o

Mg - 25-35% T
$10, 40-75% o
Loss on ignition (QQOOC) : ~ 20% max. ' !

. +Plus, 200 megh . .« - ...... . .. 1% max. S N
5. MARKEF SURVEY .. - ... 4

The mainiproblem in the exploitation of fndustridl minefal déposits-lies
in establishing a market; tdlc is no exception. Published-information has
been compiled in Section 4 but this is scanty and of doubtful validity.: _
The accepted procedure in assessing the value 'of a talc ‘deposit ié 'to measure
its chemical composition and physiCal’properties, then decidé the general’
field of potential use, prepare a large sample and finally submit the -
material to potential users. '

During this 1nvestigatlon3'considerable emphasis has been placed on the
general evaluation of the ‘potential of raw material as deduced from:the - -
chemical composition and physical properties. -In ordér to incréase the ¢
meagre amount ‘of published information, a direct approach was made to Australian
consumers -asking for their specification.for the talc which they used. The

2

following were approached:

bas ey

1. Australian Paper Manufacturers Limited, South Gate, Melbourne, Vic.

2., Colonial Sugar Refineries, Building Materials D1v1s10n, Concorde
New South Wales.

3. Dunlop Rubber Australia, Melbourne.
4, Pabco Products Pty Ltd, Glebe, NSW.

5. Australian Clays and Industrial Minerals, Melbourne Vic.
877
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17.
18.
19.
20.
21.
22.

":_23-

24,

25.

g~52§.

‘._1:30Q "
31,

was obtained from the following:

“ 877

27.‘. "
28.

29.
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Foseco Industries, Padstow, 'New‘Southlwales.

Vinylpore Products, Sllverwater New South Wales
Austral Rock Mllllng Pty Ltd, Newtown New South Wales.

.Mlchael Nairn & Co. Auburn New South Wales.

‘Taubmans, Vlllawood New South Wales.

BALM Paints, Cabarita, New South Wales.

Parke Davis & Co.,Rosebery, New South Wales.
International MaJora Paints Pty Ltd West Melbourne. ‘h
Johnson and Johnson Limited, Sydney. ‘ \

‘Reckitt and Coleman Pty Ltd, Clayton, Victoria.

William'Cumming & Co.,Botany, New South Wales.

Cematile Industries Pty Ltd, Clayton, Victoria. -

Nylex Corporation Ltd, Richmond, Victoria. S

Walker Ceramics, Wantirna, Victoria.

Glazebrooks Pdints and Chemicals Pty Ltd, PSrt Mélbourne.
Colgate Palmolive Pty Ltd.,Balmain, New South Wales.

Alex Minter and Co. Pty Ltd, Northmead-,NSW.

ICIANZ Limited, Melbourne, Vic., ,.. S e
Bells Asbestos and Englneerlng_Pty Ltd Sydney.nppﬁt,l : ks
Gibson Kelite Chemicals. Ltd, Cheltenham, Victoria. . . . . .
Drug Houses,oflAustraliaﬁLtd,,Melbourne,; N T .

James Hardie Trading Co., Melbourne. S s
Blundell ;Spence & Co. (Aust) Pty Ltd, Mascot New South{Wales.z
Minerals Pty Ltd, Alexandria, New South Wales&L Ly

Lewis Berger & Sons Ltd, Rhodes, New South Wales. ., .

- .
wESL e

-British Paints Ltd, Bankstown, New South Wales. L s fe
32, .
.33,

Ormonoid ; ;Roofing.& Asphalt Ltd, Waterloo New South Wales.
Gordon Abbot . Industries, Somerton Batk,’Soubh Australia. .. .

Less than ofie-third of ‘our Tetters were answered and useful information

O

Ly

BAIM Paints

Johnson and Johrison Limited =~ - = - o . l
Reckitt and Coleman ' ' P .
James Hardie

Ormonoid Roofing
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- CSR Building Materials Research Laboratories.

" Australian Paper Manufacturers,

Samples of Gumeracha talc were processed to meet the specifications of
CSR; and Ormonoid (as detailed in Section 6) and samples were forwarded to

these manufacturers for evaluation.

6. LABORATORY INVESTIGATIONS OF SOME SOUTH AUSTRALIAN TALCS

A study in depth was made of a limited number of samples from the three
main localities (Mt Fitton, Gumeracha and Tumby Bay) as specified by the South
Australian Department of Mines; limited consideration was also given to tales

from Yongala, Truro and Lobethal.

6.1 Mt Fitton

The occurrence of talc at Mt Fitton has .been recently summarised by Coats.
and Blissett (1971) and earlier mainly by Dickinson et al. (1951)'and
Nixon (1961). According to Nixon (1961, p 5) the talc,is,classi%iéd’at the
mine into: ' ' -
No.l grade brushed talc .
No.i. QS grade (siﬁilar to No.l but not bruéhed)
No.2 slightly coloured | '

-

No.3 chloritic talc

Two samples were studied.in detail; one of first grade (Sample CE3529)

and one of third grade (CE3532).. Details are as follows:

CE3529 CE3532 Dickinson et al.¥

1. Colour: S . White Grey-white -
2; Chemical composition,Z: = - N |
’ 510,  60.3  49.6 . 62.16
A1,0, 1.50 8.05 0.61
Fea0s <0.01 0.14 0.58
FeO 0.47 0.69 -
Mg0  30.9 31.9 32.06
ca0 0.14 0.34 Nil
Na,0 0.03  0.04 CONil
K20 © <0.01  <0.01 Nil
Tio; -0.12 050 -

MnO <0.01 <0.01 -

- B77
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CE3529  CE3532 ' Dickinson et al.*
COz 0.50 0.60 -
SOs e -0.03 . 0.12 -
cl _ 0.01 0.01 -
H0" - ' 5.60 8.00 4,51
3. Trace elements, ppm, detection limits in brackets: '
Cu (0.5) 100 100 ‘ -
As  (50)  nd® nq -
Sn (L _ nd . nd ‘ -
Sb (30) nd nd _ -
4, Mineralogical composition:
 Tale - p® p AT
Chlorite, % 5 5-10 S =
Albite nd nd -
Clay Tr(c) Tr -
Quartz - nd nd -
Kaolin : nd nd L -
5. Refractoriness:
PCE Come number o o 15 14-15 . -
. Temp. equiv., c ‘ 1430 1398~1430 ‘ -
Firing shrinkage, - % 2.3 2,25 T -
Linear expansion (0-500°C) 9x10~°¢ 9x10”° -
6. Reflectivity and grinding: ,
Ground to -300# 92.5 85.3- g -
7. Reflectivity and beneficiation: ,
. Grinding in rod mill -  75% : -
Grinding in ball mill , - 85 Co - —
- Grinding in pebble mill - 91 -
Grinding in micyonizer S = 87 ‘ -
Feed - - 91 _ C -
Flotation concentrate ‘ - 92 -
Tailing - . . 85 -
8. Acid bleaching (HC1): _ : ‘
v Feed (after flotation) - 91 -
Product _ - 94 ' . -
»Feed (after ball milling) - 85 -
- Product ~ o - 90 ' -
* Dickinson et al. (1951), p 7.
(a) nd = Not determined. :
() D = Dominant
(¢) Tr = Trace.

Mt Fitton first grade talc is of excellent quality and is suitable for all
purposes. It is used in Australia mainly for the more-highly priced cosmetic
grades but Alderman has shown that it would be suitable,for fosterite ceramics

and the present work has shown that it fires to a light fawn tile.
s 877 ' :
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H1ern (1969) reported that three grades were produced at the mine: -

_First grade ; for cosmetlcs _ i ,
_Second grade for pa1nt and cheaper cosmetlcs

‘Th1rd grade _for ceramlcs

25 Third grade has a lower whiteness than first, contains moreliron (total - .
FeO + Fes0s of 0.83% as against 0.47%7) and more chlorite (5-10% as against
5%). . ' Third grade is of much better quality than Gumeracha or Lyndoch but
is generally. inferior to first grade Tumby Bay.

. The Mt Fitton deposits are reported to be varied in mineraiogy,,with
various amounts of kaolin, tremolite, chlorite etc., and some of these
natural varieties may have a commercial value. The deposits have great .poten-

tial, the 'main: obstacle lying in their isolation.

6.2 Gumeracha Talc

Details of the Gumeracha talc deposit have been given in.Dickinson‘etFal.q
}(1951) and the mineralegy and’petrology have been discussed by Stillwell and
Edwards (1951); Stillwell in Gartrell and Blaskett (1945) described Grades 1,
2 and 3 as ranging from white talc with minor albite and biotite,'through’talc
with b10t1te and p0331b1y chlorite to third grade which is spotted w1th
biotlte and contains a1b1te. _
. Detalls of analyses of Gumeracha talcs and testing of first and third ~
grade material are given in Tableld.
6.2.1 Dlscu331on ‘
Hiern (1969, p 15) reported that productlon at Gumeracha has been
fairly steady at 2500-3000 tons per year since 1964, and that four grades are
produced by hand selection. Gumeracha talc suffers from discolouration, the
presedce of‘albite and pyrite and of iron staining. - All grades are reported
to be diff{cuit:to*grind. ' ' |
| Grade 1 is stated by Hiern to be about equivalent to Grade 2 from
Mt Fitton and to be used for lower qua11ty cosmetics and for pa1nt It is-
free from iron staining and albite grains.
Grade 2 is stated by Hiern to be used for paints but Grades 2 to 4 are
of lower quality stained talc suitable mainly for insecticides dusting powders,
waterproof paints etc. ' |
The Amdel investigation involved a detailed examination of two samples which

were stated to be of first and third grades but the results indicate an inferior
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material to that discussed by Hiern above. . .It is assumed that,the Amdel samples
are not representat1ve of the depos1t as descr1bed by Hiern because the first
grade Gumeracha sample was far 1nferlor to even th1rd grade Mt Fitton.

Stillwell and Edwards (1951) suggested that the iron was mainly combined
in the structure of the talc and hence was not removable by phys1cal beneficia-
tion. The refractive index is' not unduly high, nor does X-ray diffraction show
the spacing of the basal plane to be perturbed (as would be minnesotdite).

This point is so critical in considerations of possible use ‘and possible
beneficiation that electron probe analyses were made to locate iron in ‘' .
'Sample CE3528 :(Gumeracha 3rd grade —detailed in Table 4), separdte splits of
which showed values of FeO = 1.577% and 2.20% and Feo0sx = 0.197% and :<0.01%Z by
normal ¢hemical analysis. This work showed that the abundant form of tale
in the sample contained an average of 1.967 FeO (see Table 7) and that iron-
stained areas contained additional iron which averages 1.237 expressed as
Feaoa.{. | S
" The probe results are compatlble w1th the bulk analyses,_ the whole chemical
ev1dence implies that .third grade Gumeracha talc at best w1ll contaln.a l1ttle
1n/excess of 1.5% Fe (24kexpressed as,FeO),the maJorlty of wh;ch,1s 1n the’
crystal structure and hence not mechanlcally separable. . The worst, 1ron L
stained and weathered third grade talc, would be expected to conta1n goeth1tic
iron totall;ng an_addltlonal 1,74 Fe;o;.: The worst materlal mlght be_av01dable
bby selective mining. The minimum figure for third grade Gumeracha talc has -
iron in excess of that generally accepted for ceramics (1. 5/) and hence even
. though f1rst grade would be acceptable it is doubtful if th1rd grade would be

e on F Y

useful for any but the lowest value products. o

hoa

T1le Blends. An experlmental 1nvest1gatlon was made of blends‘of Gumeracha
talc .and various local, clays to evaluate the behaV1our in wall tlles.
 The tiles were fired at a range of temperatures (1050 to 122Q,C),
firing shrinkage. and 24—hourvcold—water absorption. were measured;.ghihe
tiles fired in shades oftfawnt_ Detalls are shown in Tables 5 and 6. B
Samples were glazed and fired; the glazes covered well and showed no
adverse propertles. : , |
_ Experiments on the ceramic use -of Gumeraqha talc Jhave had some success.
‘:Thevtalc itself is refractory (Seger conme 15-16) and talc blends have satisfac-
. tory firing shrinkages and water absorptions. o ~

PO
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-The fired colour is light-fawn to fawn in blends incorporating first grade
Gumeracha and dark dark-fawn will be the third grade Gumeracha talc.’ There t:’f
seems no reason why light coloured tiles should not be acceptable for coloured
and glazed floor and wall tiles even though the composition may fall outside
of the normal range. _ A ,
The Gumeracha talc must be cons1dered very seriously as a raw material for.
a ceramic tile 1ndustry, although the samples submitted to Amdel would not be
acceptable for cosmetic or paint use. If talc were to be used, then the
Gumeracha deposit is the closest to a city centre and to transport to markets in
the Eastern States. Three Springs talc is of much better quality but is much
~more remote, both from Perth and from Eastern States markets although it must be
appreciated that Three Springs material is sufficiently attractive to be at

present exported to Europe for ceramic purposes.

e

- Grainsize of Gumeracha Talc, Particle size determinations were carried out on

-seven samples of Gumeracha first grade which had been subjected to between 6 and
48 hours wet or dry grinding., Attempts were made to determine the Blaine surface
area but the results are not cons1dered reliable for materlals above 5000 Sw cm®/g. .-
" The results are given in Table 11 o . N ,
- It can be seen that the particle size decreases with increased grinding
'(belng highest in the 48—hour dry grind at 58.4% passing 3 ym). Particle size
‘also is smaller. for wet than for dry grindlng over 12 and 24 hours but is smaller

at 48 hours for dry grinding.

Filler in Vinyl Tiles;-t The Colonial Sugar Refinery Research Laboratories sub-

mitted-a sample Of;talc which is used as a filler in vinyl tiles. Its preoperties
are compared below with Gumeracha first grade after a 6~hour dry grind:

5

Particle Size, CSR Sample Gumeracha 1st

less than , A . Grade, %
50 um . 100.0 100.0
25 ym 86.0 81.0
20 ym = - 75.7 _ " 76,0
15 ym - _ 66.1 ~70.0 o R
10 ym ' - 54.4 _ 55.0 : s LT
8 um 44,8 : 46,2 ' : '
7 um 38.8 40.3
6 um , 31.6 33.0
"5 yum ' 25.1 26.4 :
4 pm : 17.3 20.2 e
3 um 9.3 4,1 -
2 um 3.7 o - . ' c ;
1l um 0.9 L - o L -
Scott volumeter (1b/cu ft) 27.8 29.4 . g
Brightness, % . 90 90 877
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A sample-of: this:material was despatehgd-to CSR . for -testing. . They
reported’ that their. comparisen;showed.the~following: .
Bas e o GumérhdhaiPale ¢ 7 CSR Tale
“Cololir U I3 Parkerh yéIfower: ¢ Good: v

) ' than CSR tale ER R e TECN
 Bulk density, lb/eu:fts ;. ..o 0 5ol - L -

_ loose 29 8
packed v oiTNCR 4605 7 - Il ,vnigg5 Ly

CSR stated that the tale d1d not meet their requ1rements 1n colour and
bulk dens1ty. There is clearly a discrepancy between the results obta1ned
by CSR and Amdel ,apparently on the same samples; we are in communlcatlon w1th

the company on the matter of standardised test procedures in order to resolve ,
the anomalies. : R R

Gumeracha Talc in Asbestos Sheet. An evaluation was made of the pos31billty

R
of incorporat1ng talc as an 1nert flller 1n f1brous asbestos cement sheet after
AT X oo i

contact with James Hard1e and’ Company Pty Ltd

s

20, : .
“The formulation is confidential but the product is’ composed of" asbestos,

& Portland cement, inert filler and a proportlon of a dens1ty—reduc1ng ‘material
(calcium silicate hydrate) . Test spec1mens ' were made usihg Hardies1nater1als
and also 1ncorporat1ng Gumeracha f1rst and th1rd grade talc.v‘ Speclmens were
manufactured at Amdel, cured at Hard1es and téested at Amdel for dens1ty, cold

water absorptlon, modulus of rupture, compress1ve strength “Brinell hardness,

[
ool

tensile strength and modulus of elasticity.
" The talec was intended to replace either the. density reduclng_material or
nalthe inert filler.;: Comparative figures are given:in Table: 8:but in general
it may be stated that the: incorporation, of: talc. has. the following advantages

and disadvantages:

ST [T

1. It improves the 24-hour cold water absorption, markedly increases
the hardness, increases the compressive and tensile strengths

marginally, and increases the modulus of elasticityg

. ’ T i L
2. It does not reduce the density af the product (because talc is
denser than the compounds it replaces), and reduces the modulus

of rupture. ..

6.3 Truro

- v
‘Little information is available on the talc deposits at Truro (Johns,

1962; Olliver 1967a, Hiern 1969) wherefoff—white gritiy;talc has been
877 .- )
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reported, but preliminary investigations indicate that the material is of

considerable interest. . e Cr
Hiern (1969, p 18) reported a sample containing 68% talc, 28% quartz and

4% kaolin and another containing up to 50% talc o Preliminarybteéts showed

- the talc to be suyitable for medium grade ceramics. ,

" Amdel investigations dealing with a variety of samples indicate that ‘
the quality is variable from4exce11ent to véry-poor. Some samples consist
of 99% talc with very minor impurities (quartz, feldspar, opaques) and are
white to pale cream in colour. Talc~kaolin (equal proportions) rocks also
occur as do discoloured impure iron-bearing talc-clay rocks. |

A report (McColl, Consultant's report in prospectus for Panamin NL)
States that talcose metasediments occur over a wide range. The.material is
variable in quality and one sample is stated to consist of 67% talc, 27%
quartz, 5% clay and mica and 1% accessories. Two analyses were given by

McColl, the third is from Hiern (1969, p 32):

McColl - Hiern . Average
% % % g
$i0, ‘ 71.5 60.6 71.7 . 67.9
A1,0s '2.98 ©77.59 1.68 4.08
Fe,0s 0.74 1.07 10.50 0.77
Mg0 | 18.3 21.7 21.7 20.2 -
Ca0 0.63 0.03 0.15 0.27
K20 (+220) 0.05 0.22 0.10 - 0.12
Ti0; T 0.24 0.69 - 0.08 0.34
Loss on 5.4 6.9 3.60 5.3
ignition : S (R : . .

The value of the talc is decreased by the high quartz content but this E
could be reduced by preferential comminution. The talc could probably be:'i
used directly in ceramics but certainly could be upgraded to excellent ceramic
~material, by simple beneficiation, and possibly to cosmetic or paint grade ij

“ flotation. -

‘ 6.4 LGdoéh
Hiern (1969) reported that talc bodies at Lyndoch occurred in a 51m11ar

environment to those ‘at Gumeracha which is about 14 miles to the south.
No samples from this area were included in the present Amdel 1nvest1gation

but a previous Amdel renort (referred to by Olliver 1967b) and the chemical
877
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analyses tabulated below (0lliver" 1967b) allow:some’ Lomﬁarisons to be made
with the Gumeracha materlal'

' ‘Lyndoch Tale;, %

Best ‘Green " Good White
510, “61.0 L 63,7
 Al1;0, .. 0.43 6.25
Fez03 : 0.43 0.43
FeO 1.78 T 1.36
MgO 29 4 . 20.4
Cao 0.21 0.04
Nao0 0.05 3.0
K20 0.21 0.09
Ti0, 0.39 0.28
MnO ' 0.02 0.01
CO, 0.10 0.10
H,0" 5.10 3.75
Ho0 ~ 0.66 0.52
P05 0.99 0.02

The analyses indicate that the talc is similar to that at Gumeracha with
a range of composition, a significant albite content, high iron and‘small
clay and/or chlorite contents. The composltlonal fields overlap as indicated
in Appendix A. - Olliver (i§é7b p 108) reported Amdel results stating that
- contaminants such as albite, quartz, chlorite, apatite, rutile, tourmaliﬁe

and sphene are present, .. .. Do

6.5 Tumby Bay

The talc deposits at Tumby Bay have been dlscussed in detail by Dickinson
(1943), Broadhurst (1951) and their petrology given by Stillwell and Edmonds
(1951). Further details have been glven by Hiern (1967, p 81; 1969, p 19).
Three samples have been studled in this pro;ect hlgh grade (sample CE3558),
orebody A (Sample CE3559) .and .orebody E (Sample CE3560). = Results are given

in Table 9.

6&5.1 Discussion

The highest grade material is good quality with a high proportion ofitalc, low
total iron, alkalies, alumina and lime and a high reflectivity. It would make
excellent ceramic material and looks promising as paint pigment but is deficient

for cosmetic grade,particularly in the few percent of quartz, a high pH and

excessive acid and water solubles. These would require correction before

877
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use in the more valuable categofiesi~

The material from orebodies A and E are much lower in grade but would be
acceptable for ceramic purposes in their raw state although test tiles fired
pale pink and pale fawn. Hiern (1967, p 81) stated that the talc used for
tile blends was second grade but had been cut out by the leaseholder and this

might not be representative.

Tumby Bay Tile Blends. The following fired and glazed blends were prepared

as detailed below:

Blend 1 Blend 2 Blend 3
Tumby Bay talc 35 35 35
Tumby Bay talc 0 50 - -0
Axedale ball clay 50 50 50
Cromer kaolin 10 10 10

Silica 5 50 5

The tiles fired in colours of off-white, pale pink and pale fawm. The

glazes covered well and showed no deleterious features.

. . 6.6 Yongala
Hiern (1969, p 20) reported that impure gritty talc was associated with

dolomitic limestone 2 miles south-west of Yongala which is itself south-west
. of Peterborough.

A single sample of impure talc from the vicinity of Yongala submitted for

routine identification was incorporated in the general study. Its properties

are as follows:
1. Colour: white

2., Chemical Composition, Z:

S$i0. 70.3 K20 2.4

Al,04 10.8 _ . TiO2 0.58

‘Feo0s 0.2 MnO nd*

FeO 0.57 CO; 0.15

MgO " 9.95 S04 nd

Ca0 0.25 Ccl 0.04

Na.0 0.1 H30+ 6.1
3. Mineralogical Composition - X-ray Diffraction:

Talc : major

Chlorite nil

Albite moderate

Illite, mica nil

Quartz approx. 25%

R77



29

Kaolin major

Montmorillonite. appreciable proportions of
-2 ym fraction

Tourmaline <1%

A calculation based on the chemical analysis suggests the
following mineralogical composition:

Talc 30%
- Feldspar 25%
Quartz 25%
Kaolin 20%

‘Another sample from the same area was reported to be richer
in kaolin, poorer in quartz (less than 1%) and to contain
appreciable rutile and tourmaline.

4, Firing Tests:

Firing of a semidry pressed tile to 1250°C resulted in a porous

body with 8.7% water absorption and a linear contraction of

1.2%. The material may be suitable as a natural tile body.

This opinion differs from that given in Service Report MT1165/71.
6.6.1 Discussion _ ‘

The Yongala talc is of:intereét because of its whité éoléﬁr and‘compara;
tively low iron (FezOg = 0.2%, Fe0 = 0.57%2). It contains free quartz and
feldspar (which cause grittiness) and also clay. B

The preliminary firing test of a talc sample was not successful but the
mineralogical composition is such that it might serve as a ceramicAréw'maEéTial
with a little treatment or might yield a valuable talc with ‘more-complex
treatment.

The deposit is accessible by rail and the few details available suggest
that it might be extensive. It should be regarded as of considerable interest
and be investigated further.

ﬁ%eliminary investigation of the possibility of beneficiation suggests that
flotation technidues are most successful in removiﬁg kaolin, quartz and feldspar;

however, recovery of the refihed talc is low, approximately 16% of the total sample.

6.7 Yatina
Hiern (1969, p 21) reported an occurrence of talcose kaolinitic clay in a
shear zone through Adelaide System rocks near Yatina which is just north of
Peterborough. Preliminary firing tests showed the material to be suitable for

ceramic whiteware, No details are known.

6.8 Hallett

Hiern (1968, p 181) reported white clay and talcose clay near Hallett.
877
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Amdel has investigated the firing behaviour of three samples of talcs
clay mixtures ranging from white (Sample 2027/67), to cream (Sample 2028/67)
to yellowish brown (Sample 2029/67). The samples showed a high salt contert
and fired in colours through off-white, cream, pink, grey, yellow and red.
The purer Samples 2027/67 and 2028/67 although not satisfactory showed some

potential and warranted further investigation.

7. SOUTH AUSTRALIAN TALCS CLASSIFICATION AND USE

7.1 Classification by Chemical Composition

Apart from the talc at Mt Fitton, which suffers from a location problem,
South Australian talcs are of mediocre to poor quality only. One pressing
problem is to select one or two simple parameters from the whole range of
properties quoted in order to evaluate the potential of the talc quickly.

Emphasis is placed on chemical composition in this section but it is
emphasised that the use of talc depends mainly on its physical properties
and the chemical composition is only of importance in that it readily demon-~ !
strates the presence of impurities which affect the physical properties.

Talcs range in grade, use and price as follows, from highest grades (top)

to lowest grades (bottom):
a. Cosmetic ] : . : -

b.  Paint fillers, high-grade ceramics (insulators, steatite
bodies); ' '
Ce Mbdiumrgrade ceramics (table ware, electrical and sanitary

porcelain, wall and floor tiles, corderite bodies);
d. Low-grade ceramics (stone tiles, kiln furniture);
e, - Rock wool, roofing materials.

In general, the higher grades are whitest, have highest reflectivity,
richest in pure talc, free from grit and lowest in impurities. The main
impurities which affect the use of talc are Al,0s; {in clay and chlorite),
SiOz‘(in quartz) and FeO + Fez0; (as hematite, magneﬁite, limonite, chlorite
and othervferromagnesian minerals and in the talc lattice). 0f all the
impurities, Al;0; and total FeO + Fep0; are most important, hence a means of
diagrammatically distinguishing between different types is here based on these

two components, The compositions of a wide range of South Australian and
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foreign talcs are plotted-in.Figure 5:and it -is seen that there.is a éonsid—
erable 'spread. -,Figuré_6 is @ preliminary attempt to outline compositional
boundaries between talcs of different use (grade and price) and in general it
is‘clearly seen that the best talcs fall near the origin (low iron dnd alumina),
that there is a considerable field of medium-grade ceramic talcs (under-a.-limit
‘of 1.5% iron but with considerable and variable amounts of alumina) -but that
the higher iron talcs (which are coloured green to grey) have limited use and
value. _

- The best quality talc from Mt Fitton plots in the cosmetic field and low
grade Mt Fitton, Tumby Bay, Truro and Yongala all plot within the ceramic field.
The limitations of this diagram must be borne in mind; it does not take into
account the presence of quartz, chlorite and rutile; it is rather insensitive
to the presence of feldspar and does not distinguish between iron in oxides

or silicates. , ,

Tumby Bay talc is low in both iron and alumiﬁa and hencé ‘would Be predicted
to be of high quality. However, mlneraloglcal analy51s 1nd1cates the presence
of up to 6% of quartz and also the presence of traces of kaollnlte and chlorlte.
The reflect1v1ty is remarkably low at 65 to 81% for a talc of thls composition,
however, it is probable that much of the d1ff1cu1ty 1s due to insufficient
sampling; for example, Stillwell and Edwards (1951, p 29) describes some samples
as being "snow-white" and this colour matches the low iron values (total FeO
+ Feoa05) of 0.37 to 0.55%. v

The Gumeracha deposits pose a substantial problem. The iron content is
high, thus the compositions plot out of the field for even low—grade ceramics
(Fig.6). Earlier attempts at benef1c1at10n (Blaskett, 1n D1ck1nson et al. 1951)
were not successful in obta1n1ng a talc concentrate low in iron (FeO = 2,8%2),
and it has been shown here that much of the Fe® is present in the talc molecule.
Hence, no method of physical beneficiation will be able to upgrade bulk
Gumeracha talc to make it saleable, and only restricted, higher grade portions

will be useful,

8. ECONOMIC POSSIBILITIES FOR IMPURE TALCS

The use of talc and hence its value is dependent almost entirely on the
presence or absence of impurities. The effect of particle size is also import-
ant but this aspect, and the means of overcoming it, will be discussed later.
Impurities consist of definite minerals such as clay, quartz, feldspar, chlorite,

mica, carbonates, amphibiles, iron oxides, rutile, tourmaline etc or occur in
877
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less def1n1te forms such as SOlld solutlon of FeO in the talc structure or
as iron and manganese—ox1de sta1n1ng of mlnerals.

There are two possible approaches to the use of impure talcs:

a. Determination of an industrial use for the material in its

raw form;
b. Beneficiation to remove impurities and upgrade the talc.

8.1 Talecs in Ceramic Tile Blends

A variety of blends of clays and talcs werekevaluated as described in
Section 6. ‘ ' .

One-kilogram batches were prepared by grinding the talc to minus 60 mesh
(8SS) and then milling for 2 hours with 1 litre of distilled water in a ball
mill. Various proportions ef Axedale ball clay, Cromer kaolin and silica
were added together with a further 500 ml of water and the whole milled for
5 hours. The slurry was filter pressed and the filter cases dried in an.
. oven at'1050C until the moisture content was 9.2%7 at which time the material.
was broken up to pass an 18-mesh screen. A manually operated prese was usede
to form 2 by 2 by %-inch tiles which were dried in an oven at 105°C and fired
at various temperatures as shown in Table 10. Temperatures to 1220°C were
used in order to achieve a low water—absorption value to meet specifications
and for floor tiles (See Section 4.3.3), ' -

Selected t11es were spray—caated with commercial glazes and fired at :
1030 to 1080° C. In all cases the glazes covered well and revealed no adverse
properties such as crazing, crawling, or p1nh011ng, no delayed crazing was

apparent after 1 month in room atmosphere.

8.2 Use of Some Impure Raw Materials

THe relationship of composition and purity to possible use has been dia-’
cussed at length in Section 4‘but‘attention is here drawn to one particular/m
point which is relevant to South Australian material. |
Some impurities,_such ae iron oxides, are atronglybdeleterious and cause )
talc to be of little or no value but it does not appear to be appreciated :
that other impurities need not be deleterious for certain purposes. The
highest quality talc must be extremely pure and free from all but traces of
impurities, but ceramic-grade talcs need not be pure. Talc is used in conjunc-
tion with a number of natural materials which may be acceptable in a talcose ’
raw material; these include kaolin, feldspar, tremolite, dolomite, magnesite,

chlorite and quartaz. 877
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Tremolitic talc (asbestine) is highly favoured 1n the United Sates of
America for the manufacture of wall tiles and pigments. | Talc is combined
‘with kaolin in the production of wall and floor tiles. ‘ A combination of
talc and magnesia (as MgCOs,Mg(OH), or MgO) gives a forsterite body, com~
 bined with kaolin or chlorite gives a cordierite body; and combined with
tremolite gives an enstatite body. o :

The following natural mineral assemblages are found in various South

Australian localities:

talc + kaolin Mt Fitton, Yongala

talc + kaolin % tremolite Mt Fitton o »

talc + chlorite » Mt Fitton, Gumeracha
talec + dolomite T Mt Fitton
e . talc + albite " Gumeracha
. tale + clay + chlorite Tumby Bay

~It would appear desirable to carry out an investigation of the possibility
of using these natural talcose mixtures as ceramic raw materials;as an alter—
native to seeking methods of upgrading them by removing impuritiesi

R

8.3 Beneficiation of Tale

Talc is a comparatively low—cost commodity and 1ts price allows little in
the way of physical or chemical treatment for upgrading. | Apart from block
steatite, all commercial talc is used in the pulverised,Apowdered form. The
'crushing process is of vital 1mportance because a particle s1ze—range is part
of the specification for all’ grades. It is emphas1sed that micronising is

becoming increasingly important.

‘
RIS

8. 3 1 Grinding

The particle-size distributions resulting from various periods of wet
- and dry ball milling of Gumeracha first grade are recorded in Table 11,
The raw material was Jaw crushed and then SOO—g batches were placed in a
“ball mill and ground under uniform conditions, both wet and dry, for periods
of 6, 12, 24 and 48 hours. The samples were dried, re~powdered and size
" analyses carried out. ” o / '

Comparative properties of various dry ground South Australian talcs are
‘given in Table 12. '
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The particle size requirements of various Australian manufacturers are

as follows:

Ormonoid Roofing

Reckitt & Coleman

CSR

Jarvis (paint)
(four grades)

Jarvis (rubber)
(three grades)

0.3% retained on 20 mesh,

3 % retained on 25 mesh,

not too many fines.

0.2% max. fesidue on 200 mesh

5 7% max.

95 7 -240
99 % -200
99 7 -300
99.5% =300
95 7 -240
80 7% -200
98 7 -300

It can be seen that Gumeracha first grade

ments for paint and rubber but are too fine for Ormonoid's roofing

material.

A comparison between the various grinding methods are as follows

(figures approx):

mesh
mesh
mesh

mesh

mesh
mesh

mesh

residue on 200 mesh

meets Jarvis' size require-

- Size 6 hr 12 hr 24 hr 48 hr
ym . Dry, 2 Dry, ¥ Wet, Z Dry, Z Wet, Z Dry, Z Wet, Z -
+23 ‘ 22 ) 8 2 _ 5 2 4 7
8-23 33 36 24 25 11 15 19
‘=8 46 58 75 71 87 81 74

»
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The particle size has a considerable effect on colour and reflectivity.
Samples are darker in the massive than in the ground state, and in addition,

increased grinding tends to increase reflectivity as shown below:

Material Reflectivity, %
Ground to Dry ground
~300 mesh 6 hr

Gumeracha: lst grade 87.5 . 90.0
' 3rd grade 77.0 83.5
Tumby Bay: lst grade 81.5 88.3
Orebody E 65.0 76.2

Considerable differences in reflectivity were obtained by different grind-

ing methods, as shown by the following results for Mt Fitton (3rd grade):

Grinding Method Reflectivity, 7
Rod mill 75
Ball mill 85
Pebble mill 91

Microniser - 87

8.3.2'Flotation

. This project has not included ' consideration of beneficiation’by flota~
tion but the topic is raised here because it would appear that the economic
exﬁloitation of most of the South Australian deposits will require flotation
and it is recommended that any extension of this project include a study of the
technicalltles and economics of the process.

Flotatlon is not used in Australia to beneficiate talc but is in use over-
seas, The published work on South Australlan talcs has not shown impressive
results but studies at Amdel, not related to this project, have shown that modern
techniques and reagents can achieve considerable success so that the obstacles
will be economic not technical. _

To summarise: Blaskett (1946) showed that flotation of Gumeracha talc
was possible but this and later attempts (Stillwell and Edwards 1951) did not .
obtain a concentrate of satisfactory grade. , '

Jackson (1951) discussed the beneficiation of Mt Fitton talc and a pre-
liminary attempt by Moskovits (1964) showed that third grade could be markedly
improved by flotation. The colour was further improved by acid leaching.

, Investigations by Amdel suggest that the impure Yongala talc plus kaolin
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mixture could be improved in quality by both cyclosizing and flotation. - The

quality of the material was much improved but the recoveries were rather low.

9. SUMMARY OF THE POTENTIAL OF SOME SOUTH AUSTRALIAN TALCS

The general characteristics of each of the talcs have been described in
Section 6, and the chemical classification given in Section 7 allows some-
evaluation and comparison to be made.

An attempt is made in Table 13 to integrate all the details available and
relate each of the talcs to possible usage. :

This table must be regarded as only a preliminary attempt designed to
promote discussion. Many of the decisions made are subjective and based on
inadequate infofmation but it is hoped that the comparison will clarify some

general relationships and stimulate further investigation.

9.1 Cosmetic Grade

Mt Fitton talc is used for cosmetic purposes and is the only material to
satisfy requirements. - The best Tumby Bay is gritty, alkaline, has high acid
solubles and is insufficiently bright. Truro talc might reach requirements
after beneficiétion although treatment tends to spoil the properties.

Hiern (1969) stated that first grade Gumeracha is used for low-quality cosmetics
but the material tested falls far short of the stated specifications. It may
be that the Amdel sample was not representative, that a certain proportion of
first grade was hand-picked for this use, or that the purchaser has a more-
liberal specification. The best Tumby Bay is better than the Gumeracha so

that it might have a similar use."

9,2 Paint Grade

Pigment specifications are rather imperfectly defined but Mt Fitton
(fir;l and third grade) and Guméracha (first grade) appear suitable from the
Amdel,testé. Hiern (1969) stated that these two were used as paint pigmeﬁts.
Tumby Bay (first grade) appears to be generally suitable but is high in both
acid and water solubles; it is lower in iron.and whiter in colour than

Gumeracha.

9.3 Ceramic Use

Mt Fitton (first and second grade) would be satisfactory for the brightest
quality, all Tumby Bay for high grade, Truro, Mt Fitton (third grade) and

Yongala look promising for medium quality ceramics. The talc from Gumeracha
877
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- and Lyndoch is too high iniiron for good quality ceramics -and it would appear
. to be suitable only for the:lowest grade unless. sorting or treatment could
separate out a low-iron fraction. ' k

9.4 Miscellaheous: | Flllers, Absorbents, Dustlng Powder,
Roofing Lompounds, etc. * :

Most talc from Gumeracha, Lyndoch and Cowell and much from Tumby Bay is
suitable only for lowest grade uses. Even here there are difficulties as
shown by the failure of preliminary attempts to produce a sample of Gumeracha
talc for filling in vinyl tiles; the deficiencies were in colour and bulk

Adensity.

10. RECOMMENDATIONS

The field investigations of Hiern (1969) together with.the material in
this report form a useful summary of the characteristics of South Australian
talcs and it is recommended that additional information be:.obtained to allow
publication of a comprehensive coverage of the subject.

Discrepancies between Amdel results and those of other workers suggest that
the Amdel samples were not representative. of the various deposits and the
- first requirement is for testing of a sufficiently large number of ‘samples from
~all deposits to allow meaningful evaluation. |

-+ The most promising field of use for many of the mediocre talcs is invf-’

ceramics (and possibly paint pigments). A detailed investigation should
be carried out on the ceramic uses for a range of talcs, including natural
talc-kaolin and talc-tremolite mixtures. |

The work to date suggests strongly that talcs from Gumeracha, Lyndoch,
Truro and Yongala will requlre treatment before they can be sold; this will
involve pulverising, mlcron1s1ng and flotatlon.’ The economlc and technical

‘ufeas1b111ty of beneficiation should be stud1ed in detall
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24,
25,
26.
27.
28.
29,
30.
.31,

Tremolitic talc, Silver Lake Mine, California.

‘Steatite grade, Yellowstone Mine, Montana.

" Best white, Mantern, Austria.

Superfine cosmetic, Italy.
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COMPOSITION OF VAﬁIOUS TALCS

Plot of.FeO + Feo0s against Analysesf‘

Average mined, Talcv1lle, NY )

Average mined, Fowler NY
Hewitt Mine, North :Carolina.

Steatite grade, Talc City Mine, California.

Refined talc, steatite bodies, Pfizer.
Refined talc, tile bodies, Pfizer, California.
Best white, Luzenac; France.

Second white, Luzenac, France.

Grey talc, mill produced, Bergen Norway.
Grey talc, soapstone, USSR. -

Finnish, A & B grades.

Norweigian, AT.

Norweigian, IT.

A. to H: Talcumwerke Naintsch, ceramic grades.

Tumby Bay, orebody 'A’.
Tumby Bay, orebody 'E',
Tumby Bay, run-of-mine

Tumby Bay, run-of-mine

Tumby Bay, run-of-mine

4
5
Tumby Bay, run-of-mine 6.'
7
8

Tumby Bay, run-of-mine

. . N
1 Analyses, Table 1

‘ A and G analyses not

White, Three Springs, Western Australia. given.

White, Three Springs, Western Australia.. .. . J

First grade, Mt Fittom. -- = - 7 o 0

First grade, Mt Fitton. =~ = "'~ =07 e F Analyses, p._20421**
Third grade, Mt Fittoﬁ. , - v”l o

~Tumby Bay, first grade. : . ,; ;~1

t Analyses, Table 9%%*

* Figures 5 & 6 in Main Report.

%% In Main Retort.



32. Gumeracha, lst grade.
33.- Gumeracha, 3rd grade.

34, Gumeracha, hand picked — Analysis No.3
: (Dunstan's talc mine).

35, Gumeracha, hand picked — Analysis No.4
» (Symonds' No.2 shaft) -
r Analyses,

36. Gumeracha, white soapstone — Analysis No,5. ' Table 4%**
37. Gumeracha, fibrous talc Porters', Analysis No.6
38. vGumeraché, bulk sample, Dunstan's mine;~—
' Analysis No.7.
39. Gumeracha, flotation concentrate from No.38, —
' Analysis No.8 J

40, Yongala, impure talc-kaolin Page 28**
41.  Truro talc

: : Analyses,
421 Truro talc page 26%%
43, Truro talc
44, Lyndoch, best green

t Analyses

45, Lyndoch, good white page_27**

** In Main Report.
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TABLE 1: CHEMICAL ANALYSES OF COMMERCIAL TALCS, NON-SOUTH AUSTRALIAN

Analyses, Z%

1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20
Si02 59.80 66.23 61.35 59.61 57.40 62.65 61.5 50.2 61.00 57.00 61.54 60.34 38.4 58.93 55.8 38.9 62.4 46.3 62.08 62.47
Al20, 0.57 1.05 4,92 1.65 1.29 0.31 0.8 0.5 2,36 6,38 1.74 1,77 1.74 3.59 - 0.9 0.2 12.6 0.46 0.58
Fez03 0.05 0.13) - ) 0.84 0.99 0.76 0.23 0.91 0.29 0.4 0.6 0.1 - 0.08 0.20
Fe0 0.15 0.22) 1.68 0.92) 0.86 1.51 1.0 0.6 0.03 0.03 - 0.85 5,21 3.29 - 5.9 0.2 1.5 0.77 0.76
Mg0 27.45 25.71 26.03 30.01 23.91 30.23 30.2 23.0 33.75 32.70 30.09 31.14 31.98 29.27 31.5 32.8 31.3 30.6 31.33 30.55
Ca0 6.80 2,26 0.82 0.84 13,55 Tr* 0.2 11.5 0.56 0,56 1.81 0.64 1.22 0.72 0.4 1.0 0.3 0.1 0.04 0.07
Na0+K.0 - - - 0.26 0.44 0.20 0.07 1.3 - - - - - - 0.1 - - - 0.42 0.08
S05 0.07 0.01 - - - - - - - - - - - - - - - - - -
H20 or LOI** 4,75 3.86 5.10 5.94 2.20 4.95 5.3 12.03 1.03 1.83 3.65 5.20 3.58 3.08 5.0 3.0 4.9 4.6 4,68 4.80
Ha O 0.45 0.25 - - 2,12 4.87 - - - - - - - - 1.5 0.1 0.1 - 0.33 0.44
CO2 1.18 0.56 - - - 0.27 - - nil nil - 0.78 16.26 0.50 3.6 16.8 0.5 4.0 0.06 0.06
MnO 0.39 0.16 - - - - ~ - - - - - - - - - - - <0.01 <0.01
* Tr = Trace.
*#% LOI = Loss on ignition.
Key: 1, Average mined, Talcville, NY. 11, Best white, Mantern, Austria.

2. Average mined, Fowler, NY 12, Superfine cosmetic, Italy.

3. Hewitt mine, N. Carolina. 13. Grey talc, mill product, Bergen, Norway.

4, Steatite grade, Talc City Mine, California. 14, Grey tale, soapstone, Miass. USSR.

5. Tremolitic talc, Silver Lake Mine, California. 15.  Finnish, A. & B. grades, 'papertalc', 95% talc, reflectivity 76-84%.

6. Steatite grade, Yellowstone Mine, Mont. 16. Norwegian, AT.

7. Refined talc, electrical bodies, Pfizer MP98-24, Mont, 17. Norwegian, IT.

8. Refined talc, tile bodies, Pfizer CP 96-46, Calif. 18. Talcumwerke Naintsch, grade H (low grade ceramics), whiteness 60%.

9. Best White, Luzenac, France. 19, Three Springs, Western Australia, white.

10. Second white, Luzenac, France. 20. Three Springs, Western Australia, off-white.
Analyses: 1-6, Engel & Wright 1960; 7, 8, Norton (1970, p 74); 9-18, Industrial Minerals; 19-20, Unknown source.
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TABLE 2: TALC USE

Potential Use of SA Talcs

Locality .
| T2 3 4 5 6 7
Mt Fitton, first grade b4 X . . .
Mt Fitton, third grade ? ? X X ;
Gumeracha, first grade ? . X . x b4
Gumeracha, third grade . . . . . ? .
Tumby Bay, first grade . . ? X X X .
Tumby Bay, 'A' body . . . . . x X
“Tumby Bay, 'E' body . . . . . x .
Yongala, raw . . . . X b 4
’ Yongéla, beneficiated . : ? ? X X X
Trﬁro, raw (average) . . . X x x .
Truro, beneficiated ? 1 ? X X X .

Kéy: 1.

‘Cosmetic

2. Pigments, paper

3. Pigments, paints

4. Ceramics, high grade (insulators)

5. Ceramics, medium grade (table-ware, wall tiles)

6. Ceramics, low grade (floor tiles, kiln furniture, earthenware)
7. Plastic and rubber fillers '

8. Rock-wool, roofing materials

9. Dusting agent, absorbents for fertiliser etc.

877



TABLE 3: COMPARISON BETWEEN TGA LIMITS AND SOME COMMERCIAL COSMETIC TALCS

TGA Limits Canadian Indian French Italian NY State California North Carolina Mt Fitton

Loss on ignition: max. 7% 7 9,92 1.98 4.18 2.28 3.94 6.79 2.26 4,51
R20s (Fez0s, Ala0s, Si03)

max. 7% 6 1.40 0.43 0.85 0.40 1.08 0.63 0.07 1,19
Acid soluble Fe,03, max. % 0.75 1.30 0.43 0.48 0.40 0.57 . 0.63 0.07 0.58
Ca0 max. % 1.5 4.09 0.11 0.24 0.53 2.73 3.72 0.94 nd*
Carbonates nil T ** nil nil nil Tr nil Tr - nil
Pb, " max. ppm 20 0 1 2 0 C 0 1 -
As ' max. ppm 2 1 1 1 0 0 0 1 -
* 'nd = Not determined.

[/}

*% Tr Trace.
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TABLE 4: GUMERACHA TALC

1 2 2.1 3 4 5 6 7 8
a. Colour Grey-white White Yellowish-tinge - - - - - -
b. Chemical composition, #%:
Si0, 63.1 62.8 62.2 61.90 61.42 61.98 60.66 61.98 61.86
Al,0, 3.8 4.80 1.48 1.88 0.72 5.74 0.78 2,71 0.59
Fe203 0.22 0.19 <0.01 0.65 0.70 nil 0.37 0.76 0.28
Fel 1.84 1.57 2.20 1.66 1.75 1,93 2.94 1.70 2,57
Mg0 23.8 22.9 28.4 28.23 29,82 25.60 29.31 26.82 30.20
Ca0 0.14 0.03 0.52 nil nil 0.18 nil 0.22 0.08
Na20 2.25 2.40 0.45 0.68 0.10 - 0.04 1.42 0.02
K20 0.03 0.02 0.01 nil nil ' - nil nil nil
T1i0. 0.35 0.57 0.44 0.07 0.10 - nil 0.13 0.04
MnO <0.01 <0.01 <0.01 - - - - - -
CO; 0.25 0.20 0.10 nil nil nil nil - -
S0, 0.03 <0.01 0.30 nil nil - nil - -
Cl <0.01 <0.01 <0.01 nil nil - nil - -
Ha0" 3.9 4.10 4.00 4.66 4.96 4.10 5.41 4.20 4.90
c. Trace elements, ppm, detection limits in brackets:
Cu (0.5 120 250 - - - - - - -
As (50) nd* nd - - - - - - -
Sn (1) 3 10 - - - - - - -
Sb (30) nd nd - - - - - - -
d. Soluble salts:
Acid soluble, % 2,52 - 3.09 - - - - - - -
Water soluble, 7% 0.03 0.04 - - - - - - -
e. Mineralogical composition:
Tale Dominant Dominant - - - - - - -
Chlorite ? ? - - - - - - -
Albite, % 10 2-10 - - - - - - -
Illite Trace Trace - - - - - - -
Quartz nd nd - - - - - - -
Kaolin nd nd - - - - - - -
£. Refractoriness:
PCE cone number 15-16 15 - - - - - - -
Temp equiv., °C 1430-1491 1430 - - - - - - -
Firing shrinkage, % 1.7 2.3 - - - - - - -
Coefficient of linear expansion
(0-500°C) 9 x 10" s 7 x 107¢ - - - - - - -
g, Particle size distribution: _
% retained on 200# - 34.4 - - - - - - -
% retained on 300# 9.5 3.09 - - - - - - -
h. Bulk density, 1b/cu ft 29.2 22.7 - - - - - - -
i. pH of 25%Z slurry 9.15 9.05 - - - - - - -

877 ' {(Continued)



TABLE 4: CONTINUED

1 2 2.1 3 4 5

6 7 8
3. Fired properties:
Pressing moisture content, 7% 9.2 4,0 - - - - - - -
Firing temperature, °c 1120 1220 - - - - - - -
Fired shrinkage, A 5.0 , 5.0 - - - - - - -
Water absorption, % 1.9 1.7 - - - - - - -
Fired colour light fawm dark fawn - - - - - - -
k. Grinding and reflectivity: :

Reflectivity, % ground to -300# 87.5 82.0 - - - - - - -
Dry ground 6 hours, YA 90.0 83.5 - - - - - - -

* nd = Not determined.

Key:  Analysis 1

' Analysis 2
Analyses 3-8
Analysis 2.1

8?7

**Fired properties of talc tile blends incorporating 35% Gumeracha talc (refer Table

Sample CE3527 - Gumeracha lst grade.

Sample CE3528 - Gumeracha 3rd grade.

Stillwell & Edwards, 1951, p 37.

Sample CE3528 - Gumeracha 3rd grade (analysis 1972).

5, Blends 1 & 2, and Table

6).



TABLE 5: TALC BLENDS”
Blend 1 Blend 2 Blend 3 Blend 4
Gumeracha first grade 35 - 40 45
Axedale ball clay 50 50 40 50
Stokes kaolin - - ® 15 -
Cromer kaolin 10 10 - -
Silica 5 5 5 . 3
Whiting - - - 2
Gumeracha third grade - 35 - -
* 7 Proportions.
TABLE 6: FIRED PROPERTIES OF GUMERACHA TALC CERAMICS
Sample Grade  Pressing Firing Firing Water Colour’
Moisture Temp Shrinkage  Absorption '
Content °c "z A
35% Gumeracha 1st 9.2 1120 5.0 1.9 Light fawn
407 Gumeracha lst 7.6 1120 3.6 3.4 Fawn
45% Gumeracha lst- 5.8 1120 3.0 3.8 Fawn
35% Gumeracha  3rd - 4.0 1220 5.0 1.7 Dark fawn
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TABLE 7: PROBE ANALYSES OF TALC CRYSTALS, SAMPLE CE3528

Normal Talc ‘ A Iron Stained Talc
Iron Measured as Iron Expressed as Iron as Fe Calculated Fe
Fe ' FeO Stain®
% . % : % %
1.53 1.97 . 2.58 1.69
1.55 . 1.99 2.35 1.32
1.54 o 1.98 2.16 1.13
1,71 - 2,20 2.15 1.0
1.62 2,08 2,15 1.0
1.37 | - 1.76 = -
1.47 1,89 - ' -
1.54 1.98 - .
1.45 1.86 - -
1.47 s : | -
1.53%* C log* | - -

*  The amount of iron not in the lattice is estimated by Subtracting the
average lattice iron (1.53% in column 1) from total Fe then expressing
the difference as Fey0;. .

*%  Average.



TABLE 8:

ASBESTOS CEMENT SHEET BLENDS

Gumeracha Talc

Blend Property Manufacturers
Blend First Grade Third Grade
Density (dry)  1b/cu in. 0.031 0.053 0.050
24 hr cold water ' ‘
absorption: % 64.5 27.6 34.5

Modulus of rupture

* (saturated) 1b/sq in. 2750 2465 1890
Compressive strength
(saturated) 1b/sq in, 2634 3139 2651
Brinnell Hardness '
(10 mm ball - 100 kg load) . 4.55 10.40 5.65
Tensile strength, 1bf/sq in. 1090 1440 1170
Modulus of elasticity, : .

1bf/sq in. 0.78 x 10° 0.96 x 10° 0.91 x 10°
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TABLE 9: TUMBY BAY TALC

1 2 3 4 5 6 7 8
a. Colour White White Yeilow - - - - -
white

b. Chemical Composition, 7%: _

8102 64.2 68.7 63.4 61.26 62.02 63.32 61.94 61.08

Alz05 0.87 . 2.05 0.66 1.76 1.34 0.92 2.16 3.11

Fea0s 0.12 0.62 1.08) _

FeO 0.22 0.25 0.12) 0.37 0.15 0.15 0.29 0.55

Mg0 29.9 2.37 30.1 30.53 33.99 33.14 33.95 28.42

€a0 0.20 0.17 0.18 nil -0.48 0.97 nil 0.12

Na,0 0.26 0.12 0.12 0.17 - - - 0.02

K20 0.1 <0.1 0.1 0.10 - - - 0.10

Ti02 <0.07 0.13 <0.05 - - - - -

€02 0.04 0.01 0.01 - - - - -

S0s 0.04 <0.01 . <0.01 - - - - -

Ccl 0.34 0.08 0.01 0.30 - - - 0.01

H,0" 4.77 4.35 4.83 4.90 1.30 1.06 1.22 5.55
c. Trace elements, ppm, detection limits in brackets:

Cu (0.5) 250 200 150 - - - - -

As (50) nd* nd nd - - - - -

Sn )] 10 10 4 - - - - -

Sb  (30) nd nd nd - - - - -
d. Soluble salts:

Acid soluble 3.78 - 7.38 - - - - -

Water soluble 0.75 - 0.11 - - - - -
e. Mineralogical Composition:

Talc D D D

Chlorite Tr nd 7Tr - - - - -

Albite nd nd nd - - - - -

Illite, % 2-5 5-10 2-5 - - - - -

Quartz nd Tr nd - - - - -

Kaolin - - Tr - - - - -

Dolomite - - - - - - - -
£. Refractoriness:

PCE cone number 16 19 19 - - - - -

Temperature equivalent 1491 ‘1541 1541 - - - - -
g. Particle size distribution: (dry ground)

% retained on 200 mesh 9.7 - 5.7 - - - - -

% retained on 300 mesh 14.1 - 8.9 - - - - -
h. Bulk density (Scott volumeter) 20.7 - 20.7 - - - - -
i. 0il absorption

(Continued)
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TABLE 9:

CONTINUED

1.

pH of 257 agqueous extract:

Fired properties:

Pressing moisture content, &
Firing temperature, : -~ C
Fired shrinkage, S 4

Water absorption
Fired colour

Reflectivity and grinding:
Reflectivity ground to.-300 mesh
Dry ground 6 hours

Refractive index (%0.003)

SN

8.80

7.4
1200

8.2

2.7
yellow

81.5-
88.5

1.545
1.580
1.583

11.4

1200
7.0
2.6

- 1light

grey

72.5

!

8.92

3.0
1200
7.7
2.5
light
grey

65.0
76.2

1.540
1.575
1.582

*

Key:

877

nd = Not determined.

Analysis 1 Sample CE3558 - high grade.
Analysis 2  Sample CE3559 - orebody 'A',
Analysis 3 Sample CE3560 - orebody 'E'-
:Analysis 4 Mining Review (1943), 78, 87.
"Analyses 5-7 Various authors,

Analyses 8 Mining Review (1943), 78, 87.



TABLE 10: FIRED PROPERTIES OF TALC TILE BLENDS

Tale Used’ Pressing Firing Firing 24 hr Water Fired
Moisture Tgmp. Shrinkage  Absorption Colour
yA C A %

Gumeracha (first grade) 9.2 1120 5.0 1.9 Light fawn
Tumby Bay (high grade) 7.4 1200 8.2 2.7 Off-white
Tumby Bay (orebody 'A') 11.4 1200 7.0 2.6 Light grey
" Tumby Bay (orebody 'E') 3.0 1200 7.7 2.5 Light grey
Gumeracha (third) 4,0 1220 5.0 1.7 Dark fawn
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TABLE 11:

PARTICLE SIZE AND BULK DENSITY
Gumeracha first grade - % passing

Size Fraction Dry Ground 12 hr 24 hr 48 hr
Hm 6 hr Dry Wet Dry Wet Dry Wet
53 - 99.80 99.60 - - - -
38 89.16 99.44 99.52 99.96 - 99.73 98.87
28 83.28 95.84 98.72 97.84 99.04 98.53 95.27
20 74.40 87.64 96,72 92.44 96.64 94,11  89.82
13 63.20 76.32 93.08 85.20 94.48 88.93 85.98
10 54,92 67.96 87.12 80.20 92.32 85.90 83.68
8 46.21 57.66 74.97 70.92 86.72 81.01  74.29
7 40,31 53.45 65.07 65.92 78.76 79.04 69.21
6 32.96 47.13 56.48 58.61 70.72 75.72  62.86
5 26.36 39.42 46.59 51.19 58.32 70.51 53.67
4 20.19 29.82 37.35 42.85 49,14 65.84 45,21
3 14,10 21.63 27.98 34.74 37.40 58.44  35.36
Bulk density, ‘
1b/cu £t 29.2 ‘19.7° 19.5 21.6 13.2 21.8 20.6
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TABLE 12: PROPERTIES OF DRY-GROUND SA TALCS

Property ; ’ Gumeracha Talc Tumby Bay Talcv
lst Grade 3rd Grade High Grade Orebody 'E'

Retained on 200# % - 20.0 © 9.7 5.7
Retained on 300# % 9.5 34.4 14,1 8.9
Acid soluble % 1.16 3.09 3.78 7.38.
Water soluble A 0.03 0.04 0.75 0.11
Reflectivity 7 90 83.5 88.5 76.2
Bulk density, C1b ££2* 29.2 22,7 20.7 20.7..
pH (257 aqueous extract) 9.15 9.05 8.80 8.92

* Scott volumeter.
*% Six hours dry grinding by ball mill (Amdel investigation).

o
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TABLE 13:

SUMMARY OF SOME

SOUTH AUSTRALIAN TALCS AND THEIR POTENTIAL USEAGE

Sample Number ;
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Composition:

$i0, % - 60.3 55.8  50.65 =  64.2 49.6 60% 68.7 61.0 63.4 67.9 70.3 63.1 55.8 62.8 46.3 40.75
Al20s % 6.0% 1,50 - - - 0.87 8.05 2.5*% 2,05 1.4 0.66 4,08 10.7 3.8 5.4 4,80 12.6 -
FeO + Feo0; % 0.3%* 0.47 - 0.4 - 0.34 0.83 1.5** 0,87 1.1 1.20 0.77- 0.77. 2.06 1.2 1.76 1.5 -
MgO % - 30.9 31.5  24-32 - 29,5 3L.9 30° 23,7 31.3 30.1 20.2  9.95 22.9 30.8 22.9 30.6 25.35
Ca0 % 1.5%* 0.14 0.4 g ** - 0.20 0.34 1.0** 0.17 0.3 0.18 0.27 0.25 0.03 0.3 0.03 0.4 -
Naz0 + K20 % - 0.03 0.1 - - 0.26 0.04 0.04*% o0.12 - 0.12 0.12. 2.5 2.46 - 2.46 - -
Loss on ignition,% 5,.7%* 5.60 - 5.0 7 - 477 8.00 6.0 4.35 4.8 4.83 5.3 6.1 4,10 4.9  4.10 4.6 20
CO2 % nil- 0.50 - 3.6 - - 0.04 0.60 - 0.01 0.1 - - - 0.20 1.6 0.20 4.0 -
Physical Properties:

Reflectivity 285 * 88 82-84 70% - - 82 - 68 97.5 - - - -  84.5 - 60,0 -
pH 7 - - - 4- 9 8.8 - - - - 8.92 - - 9,15 8.8 9.05 8.7 -
Bulk density p.c.f. 20-25 - - - - 21 - - - - - - - 21 - 23 - -
0il absorption - - - 27-34 47-53 - - - - 51 21 - - - 50 - 49 -

? - - - - - - - - - 61 - - - - 59 - 59 -
Acid solubles 1.1%* - - - - 3.78 - - - - 7.38 - - 1.16 - 3.09 - -
Water solubles 0.5%* - - 1** 0.3 0.75 - - - - 0,11. - - 0,03 - 0.04 - -
Minus 25 mesh
Minus 100 mesh - - - - - - - - - - - - - - - - - 99"
Minus 200 mesh 100* - - loo* - - - - - - - - - - - - -
Minus 200 mesh 98,5 - - 100% - 90 - 99* - - 9.3 - - - - - - -
Minus 325 mesh - - 99* 99 - - - - - - - - - - - - - -

* Miﬁimum. Continued

*% Maximum.
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TABLE 13: CONTINUED

Sample Number

1 2 3 4 5. 6 7 8 9 10 11 12 13 14
Use:
Cosmetics X X ?
Paper coater X X.
Paper filler X. X
Paint pigment X X X X ? X ) ?
Steatite bodies X ? X ‘ ? X ?
Table ware X X X X X X X X
Insulating porcelain X X - X X
Sanitary porcelain X X X X X ? X X
Earthenware X X X X X p:4 X
Wall and floor tiles X X X X X ? X X X
Kilﬁ furniture X X X X x
Stoneware » X X X X X X X X X
Heavy clay products. X X X X X X
Rock wool, : X ' ' X X X X
Plastic filler X i p:4 X
Adsorbént _ X ‘ X X X X X
Roofing material X, X X X X X
Key: 1, Cosmetic grade (specification TGA BP etc.) 10, Ceramic grade (Talcumwerke Naintsch A grade).
2. Mt Fitton (first grade. 11, Tumby . Bay ('E' body).
3. Guomen Talki Oy, paper qQality, A grade. ) ﬂbﬁ Truro (average).
4, Paint pigment specification ) ‘ 251 Yongala talc-kaolin.
(ASTM 605; reflectivity Weitz 1970). N 14, Gumeracha (first grade).
3. Paint fillgr (BALM) . 15. Ceramic grade (Talcumwerke Naintsch D Grade).
6. Tumby Bay (high grade). }61 Gumeracha (third grade).
7s Me Fitton_(third grade). 17. Ceramic grade (Talcumwerke Naintsch H Grade).
8. Ceramic grade (USA practice), 18.  French chalk (UK specification).
9. Tumby Bay ('A' body)
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