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SUMMARY 

Background and O b j e c t i v e s 

Large d e p o s i t s of t a l c / a l b i t e rock a r e known a t Gumeracha, abou t 30 

k i l o m e t r e s f rom A d e l a i d e . The d e p o s i t s have been worked f o r low g rade 

t a l c . A l b i t e f e l d s p a r i m p u r i t y p r e c l u d e s use of t h e m a t e r i a l f o r many 

purposes.>• S ince f e l d s p a r i s a commonly-used ce ramic raw m a t e r i a l , 

t h e t a l c / a l b i t e m a t e r i a l was i n v e s t i g a t e d as a ce ramic raw m a t e r i a l 

f o r t h e m a n u f a c t u r e of o n c e - f i r e d , v i t r i f i e d g l a z e d f l o o r t i l e s . 

Th is p r o d u c t was s e l e c t e d i n o r d e r t o a s s i s t and r e - e s t a b l i s h t h e t i l e -

making p l a n t a t E l i z a b e t h , c u r r e n t l y i n r e c e i v e r s h i p , a n d a l s o t o promote 

t h e u se of t h e l o c a l raw m a t e r i a l . 

Summary of Work Done 

Compos i t ions of b o d i e s s u i t a b l e f o r t h e p r o d u c t i o n of o n c e ^ - f i r e d , 

p r e s s e d f l o o r t i l e s u s i n g t h e f a s t - f i r i n g k i l n a t CTM L t d , E l i z a b e t h , 

were i n v e s t i g a t e d on a l a b o r a t o r y s c a l e . The e f f e c t of f i r i n g c y c l e s 

was s t u d i e d . Glazes f o r use i n such a t i l e were deve loped and 

t e s t e d . 

I t was found t h a t h i g h q u a l i t y g l a z e d t i l e s cou ld be made u s i n g 

f a s t f i r i n g methods . The body compos i t i on 70% t a l c / a l b i t e , 30% c l a y 

(Dreckows) was found t o g i v e good r e s u l t s when f i r e d a t a r a t e 

e q u i v a l e n t t o 1000 s q u a r e m e t r e s p e r day a t t h e CTM Ltd p l a n t . 

S t a i n i n g of t h e body t o p roduce c o l o u r e d u n g l a z e d t i l e s was 

i n v e s t i g a t e d b u t r e s u l t s i n d i c a t e d t h a t on ly a s m a l l v a r i a t i o n i n 

c o l o u r cou ld be p r o d u c e d . Glaz ing r e s u l t s were s a t i s f a c t o r y and a 

range of s u i t a b l e ma t t and g l o s s g l a z e s were d e v e l o p e d . 

Conc lus ions 

The l a b o r a t o r y i n v e s t i g a t i o n s i n d i c a t e t h a t t h e t a l c / a l b i t e 

m a t e r i a l i s s u i t a b l e f o r t h e p r o d u c t i o n of f a s t f i r e d , v i t r i f i e d , 

g l a z e d f l o o r t i l e s . The t h e r m a l shock r e s i s t a n c e p r o p e r t i e s of 

t h i s m a t e r i a l a r e v e r y good and i n d i c a t e t h a t c o n s i d e r a b l y h i g h e r 

p r o d u c t i o n r a t e s a r e p o s s i b l e compared t o a t r a d i t i o n a l c l a y body . 

The low f i r i n g s h r i n k a g e shou ld l e a d t o b e t t e r shape and s i z e 

• c o n t r o l . These and o t h e r f a c t o r s i n d i c a t e t h a t t a l c / a l b i t e i s an 

a t t r a c t i v e raw m a t e r i a l f o r t i l e making. 





1. INTRODUCTION 

Over t h e p a s t t e n y e a r s t h e South A u s t r a l i a n Department of Mines and 
Energy has sponsored a number of l a b o r a t o r y p r o j e c t s des igned t o e v a l u a t e , 
a s s e s s and c h a r a c t e r i z e t h e l a r g e number of t a l c d e p o s i t s w i t h i n South A u s t r a l i a . 

R e s u l t s of t h i s work, i n c o n j u n c t i o n w i t h p r e v i o u s p u b l i s h e d d a t a and 
c o n c u r r e n t w i t h g e o l o g i c a l i n v e s t i g a t i o n , have e s t a b l i s h e d t h a t l a r g e t o n n a g e s 
of low g rade t a l c occur in d e p o s i t s c l o s e t o A d e l a i d e . U n f o r t u n a t e l y , due t o 
t h e v a r i a t i o n s of g r ade r e s u l t i n g f rom m i n e r a l o g i c a l and chemica l a l t e r a t i o n s 
w i t h i n t h e s e d e p o s i t s and t h e o v e r a l l i n c o n s i s t e n c y and impure n a t u r e of t h e 
t a l c , t h e m a t e r i a l b e i n g e x p l o i t e d commanded, o v e r a l l , a r e l a t i v e l y low p r i c e 
and r e s t r i c t e d m a r k e t . 

One such e x t e n s i v e d e p o s i t a t Gumeracha has been worked by a number of 
companies f o r many y e a r s p r o v i d i n g , a t b e s t , low q u a l i t y cosme t i c g r ade m a t e r i a l , 
o b t a i n e d by s e l e c t i v e hand s o r t i n g , and in g e n e r a l f i l l e r g r ade m a t e r i a l . 

A l a r g e p e r c e n t a g e of t h e t a l c o b t a i n e d f rom t h i s d e p o s i t and f rom 
s i m i l a r d e p o s i t s i n t h e Lyndoch-Truro a r e a is- r e l a t i v e l y u n i q u e i n t h a t t h e t a l c 
i s a s s o c i a t e d w i t h t h e f e l d s p a r , a l b i t e . T h i s a s s o c i a t i o n a f f e c t s t h e g e n e r a l 
p o t e n t i a l i n d u s t r i a l f i l l e r g rade market of even u n s t a i n e d m a t e r i a l u n l e s s i t i s 
f e a s i b l e t o s e p a r a t e t h e t a l c and a l b i t e by s imple b e n e f i c i a t i o n t e c h n i q u e s . 

A l t e r n a t i v e l y , a new marke t could be c o n s i d e r e d which would b e n e f i t f rom 
t h e n a t u r a l combina t ion of t h e m i n e r a l s . T h i s , t h e ce ramic m a r k e t , ha s been 
i n v e s t i g a t e d i n some d e p t h over t h e p a s t few y e a r s and i t ha s been shown t h a t 
t h e t a l c - a l b i t e assemblage ( h e r e i n a f t e r r e f e r r e d t o a s TALBITE) i s a p romis ing 
raw m a t e r i a l f o r ce ramic p u r p o s e s . F u r t h e r m o r e , new b o d i e s u t i l i z i n g a h i g h 
p e r c e n t a g e of t a l b i t e have been r e c e n t l y deve loped t h a t a r e s u i t a b l e f o r f a s t 
f i r i n g a p p l i c a t i o n s . 

Over r e c e n t months one such body has been i n v e s t i g a t e d w i t h p a r t i c u l a r 
emphasis toward i t s u s e f o r t h e p r o d u c t i o n of once f i r e d , v i t r i f i e d g l a z e d 
ce ramic f l o o r t i l e s . Th i s s p e c i f i c p r o d u c t has been s e l e c t e d p r i m a r i l y a s a 
means of a s s i s t i n g and r e - e s t a b l i s h i n g t h e Ceramic T i l e Makers L t d . p l a n t a t 
E l i z a b e t h a s a p roduc ing p l a n t w h i l e c o n c u r r e n t l y a s s i s t i n g l o c a l i n d u s t r y by 
p r o v i d i n g a new p o t e n t i a l market f o r a p r e s e n t l y produced p r o d u c t which does no t 
have f u l l p o t e n t i a l market p e n e t r a t i o n . 

2 . GENERAL INVESTIGATION OF THE CERAMIC BEHAVIOUR 
OF TALBITE 

I n i t i a l l y a number of s o u r c e s of t a l b i t e were c o n s i d e r e d t o g e t h e r w i t h 
two p l a s t i c c l a y s — one a red b u r n i n g and t h e o t h e r a cream b u r n i n g m a t e r i a l 
f rom t h e Meadows*and Golden G r o v e 2 a r e a s r e s p e c t i v e l y . 

The t a l b i t e samples were a n a l y s e d by X - r a y d i f f r a c t i o n and chemica l 
t e c h n i q u e s and two s o u r c e s were s e l e c t e d f o r a p r e l i m i n a r y i n v e s t i g a t i o n i n t o 
t h e ceramic behav iour of v a r i o u s b l e n d s i n c o r p o r a t i n g c l a y and t a l b i t e . 

1 County: A d e l a i d e . Hundred: K u i t p o . S e c t i o n : 340E. 
2 County: A d e l a i d e . Hundred: Y a t a l a . S e c t i o n : 5470. 



The s a m p l e s . w e r e s e l e c t e d on t h e b a s i s of (a ) t h e y c o n t a i n e d t h e 
h i g h e s t p r o p o r t i o n of ' a l b i t e and (b) t h e y were f rom c u r r e n t l y .worked d e p o s i t s . 
The c l a y s chosen f o r t h e i n v e s t i g a t i o n " w e r Y ' x e a d i l y - a v a i l a b l e , b e i n g f rom 
c u r r e n t l y worked .depos i t s ' , and"were known t o have good p l a s t i c i t y and p r o v i d e 
good g r e e n and d r y s t r e n g t h s t o b o d i e s i n c o r p o r a t i n g them. 

Twelve b o d i e s werevCompounded u s i n g t a l b i t e and c l a y i n t h e . 
p r o p o r t i o n s 60 :40 , 70:30 and 80 :20 and p r e s s e d samples were f i r e d (a) i n an 
e l e c t r i c k i l n a t a r a t e of 5 C /minu te ove r a . r a n g e of t e m p e r a t u r e s f rom 1050 
t o 1150 C and* (b) i n a ga s f u e l e d Walking Beam k i l n t o 1180°C over a 2 hour 
h e a t i n g and 1 hour coo 1 ing • .cycle . - . -

S h r i n k a g e s , w a t e r a i b s o r p t i o n s and o t h e r g e n e r a l o b s e r v a t i o n s were made 
on t h e f i r e d p r o d u c t s . 

Th i s work, d e s c r i b e d i n d e t a i l i n a s e r i e s of P r o g r e s s R e p o r t s Nos. 1 - 7 
P r o j e c t 1/1/179.', s u g g e s t e d t h a t b l e n d s of t a l b i t e and l o c a l c l a y s cou ld be used 
t o p roduce a s e r i e s of porous and v i t r i f i e d p r o d u c t s under normal and r e l a t i v e l y 
f a s t f i r i n g c o n d i t i o n s a t ^ tempera tures , be tween 1100 and 1.15.0°C. The r e s u l t s 
o b t a i n e d were s u f f i c i e n t l y e n c o u r a g i n g t o w a r r a n t a d e t a i l e d i n v e s t i g a t i o n of 
t h e ' p o s s i b i l i t y of p r o d u c i n g a d e f i n i t e p r o d u c t f rom t a l b i t e a n d ' t h e development 
of a g l azed and v i t r i f i e d f l o o r - t i l e which cou ld be m a n u f a c t u r e d under f a s t 
f i r i n g c o n d i t i o n s w a s " s e l e c t e d . . . . ...-.' - • 

. 3 , RAW MATERIALS 

With due c o n s i d e r a t i o n t o l o c a l i t y and a v a i l a b i l i t y of a t a l c i n a p r e -
ground fo rm, m a t e r i a l f rom Gumeracha r a t h e r t h a n t h e Lyndo.ch-Truro a r e a was 
s e l e c t e d f o r f u r t h e r i n v e s t i g a t i o n . The m a t e r i a l s e l e c t e d would g e n e r a l l y be 
c l a s s i f i e d a s 3rd o r 4 th g r a d e t a l c on a b a s i s of i t s y e l l o w i s h - p i n k c o l o u r due 
t o t h e p r e s e n c e of i r o n o x i d e s i n t h e form of h e m a t i t e and g o e t h i t e . The c l a y 
was. t h e w h i t e p l a s t i c c l a y used p r e v i o u s l y f o r t h e i n i t i a l t e s t i n g s i n c e t h i s 
g e n e r a l l y produced b o d i e s of lower wa te r a b s o r p t i o n t h a n t h e a l t e r n a t i v e r e d 
p l a s t i c c l a y when f i r e d a t t h e same t e m p e r a t u r e . . ' 

R e s u l t s f rom a d r i l l i n g programme conduc ted over t h e Gumeracha t a l c , 
d e p o s i t , of i n t e r e s t h e r e i n , i n d i c a t e d t h a t t h e a l b i t e c o n t e n t v a r i e d s i g n i f i c a n t l y 
f rom a p p r o x i m a t e l y 5% t o 30% a l t h o u g h zones w i t h i n t h e d e p o s i t cou ld f e a s i b l y 
be d e l i n e a t e d and worked t o p r o v i d e a ' p r o d u c t w i t h a r e a s o n a b l e v a r i a t i o n of 
a l b i t e c o n t e n t . 

. T h e r e f o r e t h e e f f e c t of a v a r i a t i o n of t h e t a l c : a l b i t e r a t i o iri t h e 
t a l b i t e on a highr. t a l b i t e p r o d u c t ' r e q u i r e d . i n i t i a l i n v e s t i g a t i o n . As t h e t a l b i t e 
sample chosen f o r t h e work c o n t a i n e d o n l y 5% a l b i t e , a 200 mesh B . S . S . soda 
f e l d s p a r , a s marke ted by S t e e t l e y I n d u s t r i e s . L t d . , . was o b t a i n e d f o r a d d i t i o n t o 
t h e s t a n d a r d ' t a l b i t e t o . v a r y t h e t a l c : a l b i t e r a t i o . ; 

Ana lyse s of t h e t a l b i t e , f e l d s p a r and c l a y were a s f o l l o w s : 



TABLE 1 

Chemical j ^ .Mine ra log ica l !tand S i z e A n a l y s i s of : / T a l b i t e , . * 
. F e l d s p a r and Clay 

* (• 

•,/; . J " • " 1- . 

- 'Vv-.. '. .. \> ' ..* 
, . ' ' •.. .• ...'.• s/, ;• 

T a l b i t e » .. . . F e l d s p a r , . Clay . . . 

S i 0 2 -- 61 .2 * i 67 .28 O'i , 59 .4 
• T i 0 2 0 . 1 6 0 . 0 9 1 . 7 . 
- A1 2 0 3

 1 • " ' V 1 . 5 1 : 19 .76 • 2 5 . 8 ••' " ' 
F e 2 0 3 0 . 8 3 0.08: • 1 .32 
FeO 2 .07 0 .02 0 . 3 8 

. Mn0,„ .. , 0 . 0 1 0 . 0 1 <0 .01 
MgO 28.44 0 . 0 8 ... '; 0 .32 
CaO 0 . 1 3 0 . 8 8 0 .04 
NazO 0 . 5 6 10 .95 0 . 3 

- K20 • 0 . 0 6 0 . 2 6 .-45 - " ' : 

•P2O3' •"•' ' 0 . 1 0 0 . 2 5 N/D " • -
H20+ -i-t, , . •.. 4 . 4 6 • 0 . 2 1 ; 7 . 8 5 '<-; 

•'• H20~ * ; 0.-24;- ; A --•• 0 . 0 1 -
•V" . 1 V • : •* '•ZKyL'"* f . , . V . ,i; A -.vr £ . ; 

T a l c ••-"• ' 0 Dominant • ';. T ' " . 
5 F e l d s p a r ( a l b i t e ) app . 5% Dominant 

Do lomi te T r a c e " fl /.it a \ t 

Quar tz F a i n t t r a c e T r a c e Accessory ' 
(app . 3%) -Sub.Dominant 

Muscov i t e a p p . 5% 
K a o l i n Dominant 
I l l i t e .... . - • . - T r a c e 
S m e c t i t e • - * c , • * ,r • S l i g h t t r a c e 
Mixed l a y e r ... S l i g h t t r a c e . 

.Cum.% c o a r s e r t h a n . > 
' • 

ynr • . 

150 0 . 0 2 , — • ' • ' : . 

105 0 . 0 2 - -

75 0 . 2 6 2 . 0 -

53 : 2 . 2 8 • • 7.3* 
' ' » -

: 4 . COMPOSITION OF TALC TILE BODIES AND FIRING' TRIALS 

Bodies were p r e p a r e d by. h o l d i n g t h e ' c l a y t o t a l b i t e r a t i o c o n s t a n t " a t 
30 :70 and by v a r y i n g t h e t a l c t o a l b i ' t e r a t i o between 95 :5 and 70 :30 i n 5 
u n i t i n c r e m e n t s . 

I t f o l l o w s t h a t t h e c o m p o s i t i o n s of t h e b o d i e s w e r e : -

1 2 3 9 
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TABLE 2 

-f Compos i t ion of Ta l c T i r e Bodies 

Body No. Clay % P r o p o r t i o n / 
b T a l c : F e l d s p a r 

i n T a l b i t e / 

% T a l b i t e 
i n body 

F i n a l 

Clay 

Body Compos i t ion 

F e l d s p a r Ta l c 

TB2 30 
f 

9 5 : 5 / 70 30 ; 3 . 5 7 6 6 . 5 
TB4 30 90:10. 70 30 •N. 7 - 63 
TB5 30 85 .15 70 30 1 0 . 5 : 5 9 . 5 
TB6 ; 30 . 8 0 : 2 0 70 30 14 56 
TB7 . 30 . 7 5 : 2 5 70 30 1 7 . 5 r 5 2 . 5 
TB8 30 70:30 70 30 21 49 

- T h e b o d i e s w e r e ' p r e p a r e d by we igh ing ou t t h e q u a n t i t i e s of each m a t e r i a l 
r e q u i r e d t o ^produce t h e f i n a l body c o m p o s i t i o n s shown above' and mixing t h e s e i n 
a s l u r r y a t , 50% s o l i d s i n a p e b b l e m i l l . A f t e r 2 hour s t h e . s l u r r y was 
d i s c h a r g e d and d r i e d , f o l l o w e d by r e g r i n d i n g t o f i n e r t h a n 75 pm (200 mesh B . S . S . ) 
A g r a n u l a t e was t h e n produced from t h e powder by a d d i t i o n of 7% of . w a t e r which 
was rubbed t h rough t h e powder. The m o i s t body was passed t h r o u g h a 14 mesh B .S . 
s i e v e to p roduce a g r a n u l a t e . Fo l lowing a 24 hour h u m i d i f y i n g p e r i o d i n a s e a l e d 
bag t h e b o d i e s were p r e s s e d , u n d e r , a l o a d . o f 55 ,000 Newtons t o p roduce 50 mm 
s q u a r e , 10 mm d e e p , spec imens - f o r f i r i n g t r i a l s . , . 

Samples were d r i e d and f i r e d i n an e l e c t r i c t u n n e l f u r n a c e on c e r a m i c 
b o a t s which w e r e - p u s h e d . t h r o u g h t h e k i l n a t p r e d e t e r m i n e d r a t e s . The maximum-
t e m p e r a t u r e of f i r i n g was 1150 C and t h e f i r i n g c y c l e 64 m i n u t e s i n c l u d i n g a 
10 minu te soak on peak t e m p e r a t u r e ; ' T i l e s were c o n t r o l l e d coo led over a 
32 m i n u t e . p e r i o d t o 350 C a t which t e m p e r a t u r e t h e y were removed f rom t h e k i l n 
and a l lowed t o c o o l n a t u r a l l y i n t h e a t m o s p h e r e . T h i s . f i r i n g c y c l e , shown i n 
Graph 1, would p rbduce 1 ,000 s q u a r e . m e t r e s , of t i l e per 24 hour, day a t t h e . 
C.T.M^ L t d . p l a n t . . ! / " . . ' . . . . ' • ' ' '. " .. ' . 

s :,.... .,.«., 
v T '••i.-.i' . • . .. . j 

.12 33 
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GRAPH 1 - FIRING CYCLE OF TILES 
1: H '<-

The t i l e s were r e a d i l y f i r e d arid showed no o b v i o u s d e f e c t s r e s u l t i n g 
f rom t h e f a s t f i r i n g c y c l e . Water a b s o r p t i o n s o f ' t h e b l e n d s d e c r e a s e d w i t h 
i n c r e a s i n g a l b i t e c o n t e n t , c o r r e s p o n d i n g t o i n c r e a s e s i n t h e b u l k s p e c i f i c 
g r a v i t i e s and f i r i n g s h r i n k a g e s . 

R e f e r e n c e t o Tab le 3 s u g g e s t s t h a t t h e f i r e d p r o p e r t i e s of t h e b o d i e s 
a r e no t c r i t i c a l l y dependen t upon c o m p o s i t i o n , w i t h p a r t i c u l a r r e f e r e n c e t o 
t h e a l b i t e c o n t e n t . I t may be p o s s i b l e , t h e r e f o r e , t o m a n u f a c t u r e a t i l e t o 
a s a t i s f a c t o r y p r o d u c t i o n s t a n d a r d w i t h o u t imposing an u n n e c e s s a r i l y ha rd 
s p e c i f i c a t i o n upon t h e s u p p l i e r of t h e t a l b i t e w i t h r e s p e c t t o t h e t a l c : a l b i t e 
r a t i o . 
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' The ; f i r i r i g s f i r l n k a g e r s of ' the t i l e s f a t e'; coils id erably-'116 wet t h a n , would 
be e x p e r i e n c e d f r o k i ; P t rad ' i ' - t ional c l a y body and t h e t a l c b o d i e s would n o t 
be a s s u s c e p t i b l e t ^ f f r i t i g d i s t o r t i o n . , ! r ' • *'"' •" •' ' 

TABLE 3' : ' - • . : - : = 

Water A b s o r p t i o n , B u l k u S p e c i f i c G r a v i t y and 
D r y - F i r e d Sh r inkages of Blends 

Body Water A b s o r p t i o n Bulk D r y - F i r e d 
2 Hr B o i l % S p e c i f i c G r a v i t y S h r i n k a g e % 

TB2 ' r 7 . 5 ' 
~ . : ..X 

1 2'. 18 2 . 9 
TB4 ! 4 . 4 " ' 2 . 2 3 " ' - 3 . 1 
TB5 3 . 1 2 . 2 5 3 . 3 
TB6 1 . 5 2 . 2 9 3 . 4 
TB7 0 . 6 •: 2 . 3 0 - 4 . 1 
TB8 0 .-17 ' : 2 . 3 5 ^ 4 . 3 TB8 

l - t 
. . . . . . 

The f i r e d t i l e s wer<i" g e n e r a l l y a ye l i bwi s lv -g rey t o g rey-brown c o l o u r . 
An X- ray d i f f r a c t i o n t r a c e of body TB7 d e t e c t e d t h e p r e s e n c e .of-. 5-10% q u a r t z 
and , a l t h o u g h n o t r e a d i l y i d e n t i f i a b l e , p p s s i b l y e n s t a t i t e . 

' 6 . - EFFECT OF, INCREASED. FIRING RATES AND VARIATION 
OF FIRING CYCLE 

Although t h e s i g n i f i c a n c e of shape and s i z e of a body cou ld no t be 
e v a l u a t e d d u r i n g f a s t f i r i n g . c y c l e s , i t was c o n s i d e r e d w o r t h w h i l e t o examine 
t h e e f f e c t s of a f a s t e r f i r i n g c y c l e and a lower t e m p e r a t u r e c y c l e on t h e 
i n d i v i d u a l b o d i e s . 

- 'One c y c l i a H n v e s t i g a t e d (Cycle 2) f o l l o w e d t h e i n i t i a l " h e a t i n g c y c l e t o " 
,1100°C f o l l o w e d b y - a ' s l o w e r r a t e of i n c r e a s e t o 1130 C o v e r - a " 1 4 ' m i n u t e period". 
"The t i l e s w e r e ' t h e n a l lowed t o soak f o r 10 m i n u t e s a t t e m p e r a t u r e f o l l o w e d by -
c o o l i n g a s per t h e i n i t i a l c y c l e . T h u s , t h e t i m e p e r i o d of f i r i n g - a n d - c o o l i n g 
was t h e same a s t h e o r i g i n a l c y c l e a l t h o u g h t h e soak ing ; t e m p e r a t u r e - w a s - 2 0 C 
l o w e r . 

• R e s u l t s ' shown"' i n T a b l e 4- a r e r emarkab ly s i m i l a r t o ^ t h o s e o b t a i n e d f rom 
t h e i n i t i a l h i g h e r t e m p e r a t u r e c y c l e (Tab le 3) g i v i n g some i n d i c a t i o n t h a t a -
reasonable^ f i r i n g t o l e r a n c e may be expec ted f rom t h e b o d i e s . -

'"•"•Two of t h e t i l e bod ie s ' , TB4 a n d T B 7 , were f i r e d c o n s i d e r a b l y • f a s t e r t o 
a s s e s s t h e i r r e s i s t a n c e t o t h e r m a l shock . These were pu t i n t o t h e k i l n a t • - - -

'500°C and f i r e d t o 1050°C ' in 10 m i n u t e s ' f o l l o w e d by a- s lower r a t e o f ^ i n c r e a s e -
t o 1150°C d u r i n g t h e . n e x t 10 m i n u t e s ' where t h e y were a l lowed t o soak f o r -

' 1 5 ' m i n u t i e s . The t i l e s - w e r e coo led t o 350°C- in 2 0 ' m i n u t e s and removed-f rom t h e 
k i l n . Thus t h e comple t e f i r i n g c y c l e (Cycle 3) was 35 m i n u t e s f o l l o w e d by a 
20 minu te c o n t r o l l e d c o o l i n g p e r i o d compared w i t h t h e i n i t i a l c y c l e of 
64 m i n u t e s and 32 m i n u t e s r e s p e c t i v e l y . - ' " -



h : , •• 

- . R e s u l t s ofv-,thLs; cyc le ; shown -in T a b l e ,4.4.ndicat.e-. .a.marginal d i f f e r e n c e 
i n s h r i n k a g e and-, a^s.pxp.tion o f t h e b o d y - w i t h . l ow a l b i t e c o n t e n t , .and of v __ , ,../. 
s h r i n k a g e i n t h e h i g h a l b i t e body , may be, ,expected, . „.^Hpvjevej.., a.,• s i g n i f i c a n t 
v a r i a t i o n i n a b s o r p t i o n may be expec ted f o r b o d i e s w i t h h i g h e r a l b i t e c o n t e n t s 
when f i r e d a t c o n s i d e r a b l y f a s t e r r a t e s t o t h e same t e m p e r a t u r e . No f i r i n g 
d e f e c t s ' w e r e obse rved i n . t h e samples .,c ,,vj. i .;-

• • br-i: • x. -'TABLE1 ^ r vs j 
Vrrcv-.v'TQ 

Water A b s o r p t i o n & F i r i n g S h r i n k a g e s 
"of b o d i e s ~ 

U-1 . 
1

 :. ...i. $ iidti- - i f ? - £ 

Body*" Water Ab~s. D r y - F i r e d " " 
i 2 Hr b o i l Sh r inkage .% 

Cyc le 2 . •-; " .;' • 

TB2 < .. '. 8 . 8 2 . 9 . 
4 . ; ]•... 5 . 1 3 .d . 
5 3 . 6 3 . 1 

•" 6 " " - -
7 0 . 8 3 4 . 0 
8 : • 0 . 2 3 ., , .. 4 . 1 

C y c l e ' 3 * ' - / v ' - ' " " ; \ * • • 

TB4 6 . 5 " 2 . 6 
7 4 . 1 3 . 2 

7; COLOURED UNGLAZED .TILES •' 

The p o s s i b i l i t y of p r o d u c i n g v i t r i f i e d c o l o u r e d ung lazed t i l e s f rom 
t h e t a l c - c l a y - b o d i e s w a s - i n v e s t i g a t e d w i t h . o n l y - l i m i t e d , s u c c e s s ; Body TB7 
was u s e d - f o r t e s t i n g w i t h a d d i t i o n s of r ed i r o n o x i d e , managnese d i o x i d e , and . .. 
b y . ' s u b s t i t u t i n g a red b u r n i n g p l a s t i c . c l a y f rom t h e | Meadows .area^ . i n l i e u o f - t h e 
c r eam-burn ing c l a y which had been f o u n d . t o be t h e most a c c e p t a b l e c l a y f o r , . 
p roduc ing a - l o w a b s o r p t i o n . p r o d u c t . . , - * . .. . „ . , 

The normal p r e p a r a t i o n p r o c e d u r e f o r p r e p a r i n g t h e 50 mm s q u a r e t i l e s 
for . f i r i n g was a d o p t e d . A d d i t i v e s used were 5%, b y , a d d i t i o n , of e i t h e r i r o n 
o x i d e . o r manganese d i o x i d e ,and 5% i r o n . o x i d e and 3% m a n g a n e s e . d i o x i d e a d d i t i o n 
t o t h e b o d i e s i n c o r p o r a t i n g e i t h e r t h e cream o r red . b u r n i n g c l a y s . . 

••.-•.-' A - . B i c k l e y g a s k i l n was used^ f o r - f i r i n g t h e samples ove r - a 110 m i n u t e 
f i r i n g c y c l e t o 1150°C, : i n c l u d i n g a.: 10 minu t e soak ing p e r i o d f o l l o w e d .by an; . 
i n i t i a l . r ap id c o o l i n g .to 800 C i n 20 m i n u t e s . The, g a s - k i l n was-used f o r f i r i n g 
i n l i e u of t h e e l e c t r i c v k i l n . s i n c e , as. t h e m a j o r - a s p e c t of the,, t e s t , was to . . 
d e t e r m i n e t h e p o t e n t i a l - f i r e d . c o l o u r s i t was . . cons idered more a p p r o p r i a t e t o u s e 

1 County: A d e l a i d e . Hundred: K u i t p o . S e c t i o n . 3 4 0 E . - ' 

1 2*3 3 
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a gas f u e l e d k i l n even though ' t he ' ' " f a s t ,"iir infc l \cy<iie. of_ e a r l i e r t e s t s cou ld 
no t be m a i n t a i n e d . 

:rd 

• '" R e s u l t s showed t h a t a s p r e v i o u s l y de t e rmined b o d i e s - i n c o r p o r a t i n g t h e ' J / 

cream b u r n i n g c l a y had lower a b s o r p t i o n s t h a n t h o s e b o d i e s " i n c o r p o r a t i n g the'- '" 
r ed b u r n i n g c l a y s and t h a t t h e ex tended f i r i n g c y c l e produced a body of lower 
w a t e r a b s o r p t i o n than^. t h e / i n i t i a l 6 4 .minute c y c l e f o r t h e ; ; b a s i c - . ? 0 r 3 Q ; t a l b i t e : 
cream ; c l a y b o d y . ' •"> •'."li '"zi.:^'' r • •:•...'..•.::. .•;•.: !•••. ••••.id. b.:,-!' . '•'• "S-. 

• ' When i rbr i o x i d e , manganese d i o x i d e o r a c o m b i n a t i o n of these"waS added ' 
t o a mix t h e w a t e r a b s o r p t i o n of t h e r e s u l t a n t f i r e d bo 'd i i s i n c r e a s e d ; ' ' 

' ! ; r . R e f e r e n c e . ; t o Tab le 5 shoWs t h e g e n e r a l trend". F i r$d c o i b u r s were . 
g t ey i sh -b rowi i ' f o r cream "burning c l a y / t a l c - " ; s e r i e i s ' a n d ' r e d d i s h - b r o w n f o r - '-
t h i " r e d b u r n i n g ' c 1 a y / t a l c s e r i e s . The c o l o u r s produced wer6 n o t , i n g e n e r a l , 
s u f f i c i e n t l y d i s t i n c t i v e t o s u g g e s t t h a t "a s u c c e s s f u l l y m a r k e t a b l e ' r ange ' of 
ung lazed t i l e s c o u l d be produced u s i n g i r o n and manganese o x i d e s a s c o l o u r a n t s . 
Higher " a d d i t i o n s . Would c e r t a i t i i y l p t o v i d e > b e t t e r r e s u l t s - . b u t n o r m a l l y t t h e c o s t s 
of the- ; .oxides.wbuld> p rove p r o h i b i t i v e ; ; a u d i would be more z ex p en s iv e. t h a n -
a l t e r n a t i v e g l a z i n g coststAe.F.ur;ther^^ absorp t ion-gvf 
t h e t i l e s w i t h o x i d e a d d i t i o n s must be c o n s i d e r e d and t h e b o d i e s miay have t o b e 
"dpsed" w i t h a<Jd i t i o n a l f l u x i n g a g e n t s t o promote a g r e a t e r d e g r e e o f . . . 
v i t r i f i c a t i o n ' o r , a l t e r n a t i v e l y , c l e a r g l a z i n g cou ld be c o n s i d e r e d ' t o e l i m i n a t e 
s u r f k c e ' a b s o r p t i o n of t h e ' t i l e s where r e q u i r e d . ' ' * • ...'• X •..1'"v" 

TABLE 5 - . . . . . . 

,: ̂  ' ""' ' ' 
•.•;• Compos i t ion & .Water Absorp t ions ' . of Coloured T i l e Bod ies ...... -... 

* * - • A** * * * 
Body No. T a l b i t e Cream Red I r o n Oxide % Manganese D i o x i d e A " „ Water Body No. 

Clay Clay •" •' r ' ' ' A b s o r p t i o n 

TB7* . 70 30 , ' • wJ , , . . - 0 . 6 
TB7 = \ 70 : 30 •' 1 s — . ",.' 0 . 3 3 
TB7/1 . V 70 30 :•• '• '•••5 ; >' •v ," . ..... 2 . 2 . •• 
TB7/2 < - .-70 - 30 , . • . . • • J •• •. • ' " ' . i . . . i ' 5 - . . i v-: - 0 . 6 4 ... 
TB7/3 > 70 x . • 30 v. ••• ; 5. > ' 1 .04 ; > 
TB7/4 30 - - 1 . 6 5 
TB7./5, 30 5 .. . ... - 3 . 6 5 

;tB7"/6 V. ; 30 ' 2 . 1 5 
TB7/7 30 • 3 " ' 2 . 8 3 

• 'V : • ' -

* O r i g i n a l 64 minu t e e l e c t r i c k i l n f i r i n g . * A l l o t h e r ' samples f i r e d i n -
110 minu t e gas" k i l n c y c l e . 

** T a l b i t e = Ta l c 7 5 : A l b i t e 25. ";-
*** % by a d d i t i o n . 
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8 . GLAZE .DEVELOPMENT . . „ ' 

A b r i e f i n v e s t i g a t i o n i n t o t h e g l a z i n g of a once f i r e d , " f a s t " f i r e d , 
h i g h . talcj: - c q m p q ^ n t b,ody y a s . u n d e r t a k e n r t o a s s e s s . . the p o s s i b i l i t y of u s i n g 
r e a d i l y . a v a i l a b l e . " f r i t s a n d ' g l a z e s w i t h minor m o d i f i c a t i o n ".if r e q u i r e d ' ^ / . . . 

; -s : , . I n i t i a l l y ^ ihiimber of " g l a z e s were c o n s i d e r e d fwhich; ;ha'd p r e v i o u s l y b e e n 
d e v e l o p e d o r had b e e n found s u i t a b l e f o r " f a s t " f i r i n g a p p l i c a t i o n s . A l t h o u g h 
t h e s e g l a z e s had been used w i t h a d i f f e r e n t body a t a t e m p e r a t u r e of 

, apprqx imate ly c i 1180 o C, and , , f i i -ed .over . a ^ l o n g e r t i m e c j r c l e ( a p p r o x . 2 h o u r s ) , t h e y 
were r e g a r d e d - a s . a u s e f u l s t a r t i n g " p o i n t ? / • 

The s t a p d a r d ' ^ t i l e b o d y u s e d . f o r . t h e , m o s t p a r t f o r t h e g l a z e t r i a l s was 
T B 7 , - h a v i n g p r e v i o u s l y .laeen e s t a b l i s h e d a s ' a s u i t a b l e -body f o r ' t ' h S p r o d u c t i o n 
of v i t r i f i e d ^ f l o o r T P l ^ i n g t r i a l s were u n d e r t a k e n i n 'tlifi e l 6 c t r i t ' kii'AS 
according ' .*to the . t cyc l . e shown^^in^G^aph^ 1 . " ... " " r ' '1;' £-3 

- A few " g l a z e s 'were" found t o . be i c o m p a t i b l e i w i t h . t h e :t'a-i*c bfidy^and^ these,'..:/ 
p r o v e d r f e a d i l y ^ b d i f i - a b l ' e ' - w i t h t i t an iUm.d iox lde j , ^z inc : : 'Ox ide '>a^ t o 
£roduce<Fa r ange ' of ^ ; g l a z e § ' ; w i t h ^ m & t t ^ ^.aixfej i?s ••'•iH^/is'if-i^r 

. . r 4 - The k ef i e c t ' of , t i t a i i i um d i o x i d e .and z i n c o x i d e ad&4t i o n s ? tfo a ^ m a t t g l i f e e 
composed of two low t e m p e r a t u r e f r i t s wi tn^ .ch ina clay"j z i n c o x i d e : a h d i e l d ^ p a r 
a s m o d i f y i n g a g e n t s , proved i n t e r e s t i n g l ' " • -..• i s r? ;" 

A s m a l l a d d i t i o n of t i t a n i u m t o t h e m a t t g l a z e , 5 p a r t s , r e s u l t e d i n a 
h i g h g l o s s ' ' f i n i s h - a r i d ' ^addi t ions- of . i z inc ' .ox ide f u r t h e r t e n d e d - t o - m a t t t h e g l a z e . 
F u r t h e r , a d d i t i o n s of t i t a n i u m d i o x i d e and z i n c o x i d e p roduced i n t e r m e d i a l o r y 
g l o s s - f i n i s h e s . . The t i t a n i u m d i o x i d e was found; t o b e an e f f e c t i v e " s o f t e n i n g " 
a g e n t f o r t h e ' g l a z e a l l o w i n g a r e d u c t i o n . i n f i r i n g t e m p e r a t u r e b y . p r o d u c i n g 
s o f t e r , a n d l e s s v i s c o u s g l a z e a t t e m p e r a t u r e . '"'... "_"'"' ; ' ' . ' ' ' • 

-. .1 -- , ..... .5,1.... - .... .. .... ....... , ... . ^ „... . . .. .. , .. ( ... , I , >'J 

Some of t h e g l a z e s d e v e l o p e d were examined t o d e t e r m i n e t h e i r t o l e r a n c e s 
t o t e m p e r a t u r e , f i r i n g " - c y c l e and c o m p o s i t i o n . In a l l c a s e s wide v a r i a t i o n s ; , i n 
t h e r e s u l t s , p a r t i c u l a r l y of c o l o u r and g l o s s , were o b s e r v e d w i t h o n l y minor*-.;* 
a l t e r a t i o n s t o t h e c o n d i t i o n s o r t h e c o m p o s i t i o n . The r e s u l t s . s u g g e s t t h a t ~ t . 
p r e c i s e k i l n c o n t r o l and d e t a i l e d m o n i t o r i n g of a l l - p r o d u c t i o n c o n d i t i o n s : w o u l d 
be n e c e s s a r y i n o r d e r "to m a i n t a i n a c c e p t a b l e q u a l i t y c o n t r o l s t a n d a r d s . ... -T.v-t 

'-• * •• • i - *• 
. i — O v e r a l l t h e g l a z e deve lopment was s u c c e s s f u l i n d e l i n e a t i n g a number. 6f 

i m p o r t a n t a r e a s f o r c o n s i d e r a t i o n when f i r i n g unde r e x t r e m e l y f a s t c o n d i t i o n s . 
I t c o n s i d e r e d t h e p rob lems of v o l a t i l e e v o l u t i o n d u r i n g f i r i n g and i n t h i s '. 

. . . ins tance .overcame .them by, a us ing l e s s v i s c o u s " s o f t e r " g l a z e s . Commerc ia l ly 
a v a i l a b l e g l a z e s were found t o be s a t i s f a c t o r y f o r t h e t a l c t i l e s , and t h e f a s t 
f i r i n g c y c l e , - w i t h ; b r i l y - s l i g h t m o d i f i c a t i o n ; - . .C < 
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9 . DISCUSSION 

The i n v e s t i g a t i o a i i n to , t h e .ceramic, b e h a v i o u r of- t ' a i b i t e has' 1 ed- to t h e 
development of a- body c o m p o s i t i o n which i.s w e l l s u i t e d t o " f a s t " f i r i n g 
t e c h n q i o g i e . s . - •."-•'•;• 

• .. .-The.-body composed, of 70 p a r t s t a l b i t e and 30, p a r t s ^ Alay has been used 
t o p roduce 50 mm Square v i t r i f i e d t i l e s ( 0 . 6 % . w a t e r • a b s o r p t i o n ) , i n f i r i n g 
.periods1 of 64 m i n u t e s ;•:.--. Cyc le s of 35 minu tes* f i r i n g , and 20 m i n u t e s cooling,;,, 
s u c c e s s f u l l y produced 50 mm s q u a r e t i l e s w i t h 4% -water a b s o r p t i o n s . . ' ' 

S t anda rd . c cSSe rc i a 1 g laz 'es wi f t i Sriiy minor mod i£ : ica t ' ion were found t o : - . 
. f i t . the-.body, s a t i s f a c t o r i l y •ind'i.d t h a t a ..range b ^ - j v i t ^ i f ied: g l a z e d t i l e s " • 

C0uld ;.be reAdi:liy produced ... Tha;.-body deve loped ' shows c o n s i d e r a b l e t o l e r a n c e to-
c o m p o s i t i o n a l v a r i a t i o n , ' w i t t iVrespec t t o t h e a l b i t e . p e r c e n t a g e , low f i r i n g 
sh r inkage ' s arid a h i g h r e s i s t a n c e t o t h e r m a l shock . The -quar tz c o n t e n t of b o t h 

, the- raw. and- f i r e d b o d i e s i s low r e d u c i n g t h e normal f i r i n g prob lems a s s o c i a t e d 
• toith t 'his ' m i n e r a l ' and t h u s a l l o w i n g f o r a • l i n e a r c b o l i n g c p f t t r a c t i o n and 

r e g u l a r " t h e r m a l d i i a t p m e t r i ' c ' C h a n g e s . 1 A s : a . resu l t* of t h e s e p r o p e r t i e d t h e . body 
d e v e l o p e d has, c o n s i d e r a b l e . ^ a d v a n t a g e ; over ..a t r ' a d i t i i n 
bo th f a s t a n d - ! ' c o i i y i e t l t , i £ $ r i g s i t u a t i o n s . . WxtlV r e s p e c t t o " f a s t " f i r i n g 

. . t echno logy . t h e p r o p e r t i e s - o f . t h e -body w i l l a s s i s t t h e m a r i f f a c t u r e o f ; u n i f o r m 
p r o d u c t s , b o t h . r e g u l a r ^ s i z e and shape,; and. w i l l . reduce l o s s e s r e s u l t i n g f rom 
t h e r m a l shock;. • 

' D r i i l i n g - r e s u l t s have : shown t h a t , l a r g e d e p o s i t s o f t a l b i t e a r e . a v a i l a b l e . 
: in . c l o s e p r o x i m i t y t o A d e l a i d e "arid t h a t m a t e r i a l cou ld be mined t o /comply, w i t h 

' Y; ; a s p e c i f i c a t i o n ; a l l o v i n g ^ ^ f e l d s p a r content- , . ' R e s u l t s 
.ob ta ined Sugges t t h a t a- 'mater ia i l c o n t a i n i h g ;25%--albite, w i t h l i m i t s o £ ,20%. t o 

1 j . 30% j wbvild b e , $ u i t a b l e f o r - t h e manufac ture- ' o f. • a ' . fas t ' f i r e d v i t r i f i e d f l o o r 
t i l e - whiclv Would cpmplyVwith p r e s e n t l y a c c e p t e d s t a n d a r d s . • The.,.main . 
ppiit ain inaii t known-. to.oc'eiur w i t h i n . ; t h e d e p o s i t which- couldr, a f f e c t j:;1 the-.,:'*f a s t ' f i r i n g 

, p r o c e s s i s py r i ' t e ' ( i r p n s . y i p h i d e ) ' - Th is m i n e r a l can. cause- ' b l ack ; c o r e s ' o r 
-••';'?: ' : l o c a l i z e d , ; ' b l o a t s '..- iri>'the ' f i r e d p r o d u c t , i ' f ' .rio t c o m p l e t e l y o x i d i s e d and:' 

d e c < ^ e a r l y ; s t a g e d of f i r i r i g . .' The e a s e andt r a t e of o x i d a t i o n -
arid thus.. . the. p e r m i s s i b l e l i m i t of ( s u l p h i d e s i s ' d e p e n d e n f e u p b ^ o f f i r i n g s 

.••;- ; t h e - arii'p'unt. of" dxygeri . a y a i l a b i t h e k i i r i d r a u g h t , ' t h e - p o r o s i t y , and 
' ' s^ t h e body;. . .' 

1 2 3 5 


	Report Book 78/110 - Manufacture of Talc Based Tiles - 1 January 1978
	Contents


