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INTRODUCTION

ItJaustries^and^MpR^Mam o ^ th a tv !' staaler of Australian Ceramic 
was i n i t i a l  for tta  puSosS ° f  Mtnes' th ls ' Project
developing suitable blends for the m  tJg^ Ing raW rnaterials and The work Was: to include wnsh-inrr ^„4-i.?YfacturG of ceramic wall tiles

2 • review of progress

screenedf°groundW M d  “ l e i t H *  “  remove « l f .
of twelve earthenware blends Therb?enaPr°POrt^anS 1 maIce a seti-es 
unglazed. Characterises^ variouj ^ a a e ^ t r ^ ” 6 9laaed an<3 recorded and used to determine hhn * g ® °f proCGSSin? werecolour, shrinkage, cold wJte?%^L f lmUm ™lxture with .respect to 
was tested for its suitabilitv fn? tb*0? ^  warpage Each blend 
Settling rates withUnd withSlt tha1 faat °nce-fire technique.
Hesso clay. Efforts wereMjade t o ^ S ^ r ^  Wffe dete5mined for the 
drying. Fired tiles were tested for tne f e a s i h i ^i t y of spray
standard commercial tile. d f h dness and compared .with a

of SuItobl"iaSipm ant^antK ? l l I i Si f ed f 3 a close inspection made 
were discussed with Mr stad le - -nrt Preparation methods
Italian  Ceramic machinery sunblv cnm^ " 1^ 1 yePte=entatives of an 
e le ttr ic i X n d U B t r i a S r S i t h “ t i  ? ° f i ata Ta™ °-at Port Pirie* - ' U tilis in g  existin g equipment

'l-;,''1 i r;■ t ' 3* work in hand . -̂ v/.

screening"aidafi?Lg%estrofSMoSnt:LjfegSlficP t° talC'of known reserves of b a ll  clavs Îag^|flc e n t  srilica, investigation  
earthenware blends c o ^ ^ ^ m c s f l i S X t e  S i S ! ™ ’** ' tH>

<t. materials EXAMINED
3 Materials tested for their nossiblp iian - ,,were* . possible use m  earthenware blends

a. Clays -  Hesso, Georgetown, Cromer " c u, Cromer p-I no a r < ,

K  j a l s ,  -  Mount ^ t o n ^ g r s d e ,  TUmby Bay 1st grade and
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5 .  EQUIPMENT USED

pan type planetary mixer, Pascal! «ri 11 ....
jar mills with porcelain balls, semi-muffle'bd? ' Su0neware: wound electrical wire resistanrp n  i mu£. e oil Jpurner kiln, open 
hardness tester, Kestner centrifuap 2' Vickers diamond pyramid ; 
inducer end Cenio moSture S^aSce? rYSr' Wats°n MarloW fIow

. ^PERIMENTAL PROCEDURE AND RESULTS
" 6,. 1,,. Raw Materials Preparation

" o f  t hf L Pc^ L s : S s es0r t h 3 cd S s i s  ohia eShaL t r viy  « - ° r sentativa

rtinus i ^ s s h  Bss T o l l f s ^ L t ^
f r t  SlUrrY all°wed to settle t o * 16 hours ahd the! the
17o!mesh BSr S ^ o v n  °-f’ Th* balance screened to minus
porcentaerp i-v.i t  t  t  ^  W*S dried' wei^hed and recorded as apercentage of the total dry weight (See Table 1),

6•2 Earthenware Mixes
, , JTwe ,̂/e eai"thenware mixes were prepared (see Table PV nir

S V t a J T f , 0^  ° ?her by wot
oven-d£ied a? 105°S ^ d  ' The ^round ^ W i e s  were
Water was aSdaJ to tha ^ l 5 p f :i ed Ca^  Powdered >  the Pascall m ill .
su itab le  fo r  semi-dry pressing (S ^ T a b le  mof ture content
granulated by screeS n g to rniLs 12-mesh S s l ! * ^  hSn

6».3 Semi-dry Pressing '

gramsdr Pe^ ^  s^elf f ^ r L s ? *  ^d^Js^lighf^in^t^O^grams to give a finished depth of 5/32 in.
-i. ,_$be Prefsec3 specimens were air dried for one hour overi dH Pd

.6«4 , Bisque Flrincr

c a r r ia a CS S f° I i t th e :tI m i  m U ffll b f l^ u r n e f^ k iln ® 11" ? ^ 8)?1‘Ti : ' es was
brought to 1070°c in 6 hours and seated a / t M t  t ^ p e r a ^ e  Tor%ne

TJpUWfr WVWW9



v The fired specimens were measured for shrinWim*
'‘Plsb tested for hardness on the Vicke-- tester m A h o  0Aht Y WGre, - Kter absorption was determined. *3-_ tester and the 24-hour cold
in Table 4

They were
_ ........ 24-hour col ̂Results of these tests are shown

j ' 6,5 Glazing and Firing- ■

not adJusterioP“ tPeach mPPrtatmSa®ly 5f  S°U ?S- The glaze was
the general charfcteSeuSa of the llred t0 det; ™ inebubbling, crawling, blistering, coloif t°S' SUCh.asin Table 5. y' uoxour, etc. Results are given

£i§__Single Fast Firing

t . s . ' s r '

results were satisfactory and 5?°? swltch“on* The firstprocedure Piri nn equent f irings followed the same
L r  5- • sse Table 5 ala°

7.>-; experiments with materials preparation ■
. , _?>1. Spray,, Drying

Hesso^lay^a bre-diSr^inSfmoT1?3 ^  f“ Biwlity,of spray drying y o a pre determined moisture content of approximately’ 6%.

at S S ^ s o u S  cdntent^for " r ^ l I ^ c e S  l * % ™ d .hlun^

atomiser S  S ^ ^ T S o *  ££?“  ^  ^  S a S S ^ "
ayst» were ^  ̂ t ^ r ^ e s :

for t{JenpurposenofC^ h ^ a^ ° n® of >he ^ e m ' s  variables were tried 
arid having a moisture content^rSCnd^/of'=t °f §uitable granular form

changrofUsettiidWandTPS ead? ing <Thainber Was removed at e^ery 
moisture attained was 3% G Conb®nt* highest
rapidly on the chd^r «lls T h S ^ o n d S ^ o ^  Cl?y built bp

in the flu., svstS SJe « „ ~ a "hi0h are takan at a point
the total dry weight of dryer output. 9 d a"d fuUhd to be 16-8?i °f
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V _££.P.S5:i-nq sPt~av-clirled Clay

t i t-  3# moisture content was presSd ?n ^  i the dryer underflow 
was found to be an excellent ores?1 nS hf - x 2 in* tile die and specimen was hard, very smooth S 9 material. The pressed 
pockets/ folding ir 2 i 3  add free from «ir (
same type of clay at 3* moisture aftorttempt1waa made to Press the 
without any success. The m^SSiaf ^  n°r?a3; ?VSn dryin?' hut \ poor bonding. ' laminated badly and showed very

T~' 3 Settling Rdtes

cylinders with an inch scale^ttached *n°luded graduated 500 rnl 
1 r.p.m. rake. The slurry was Dremr^i fitted with a
ror normal production. The solids^ i blun9lng and screening as 
error to. give the best r e s u l t s W&S f°Und by trial and 
was still too slow to achieve an • H?wevfr> the settling rate
further tests were conducted Usina v-, I!lxcal °utPut °f washed clay and 
best results were obtained wii-h zif rious^f.locculating agents. The
24-hour (dry weigh?) o S t  f6r Bul* h a te to p^ e Twith the feed at 15% solids and i?-/?0 ft — fn* thickenef of 170 tons 
of 22*. The underflow fr^ S 2  S c S f c

22* solids content.2 respeGfciveiy show the settling curves for 15 and

given in ^The^SS^ according to the method -
Materials" by R.A. Couche r 1! ^hxc;’keners for Flocculated 
September, 1959. 1 JJ‘H* Goldney/ AIMM Publication No. 191,

8. DISCUSSION
.. 8 .1. ...Washing r

washing and no difficuTtre^^/erp3? 013 C?'loUr improvement after 
In view of the high sait content ^lQ2e adhesi°h,
strongly recommended that all clav^ listed•! fchf dlays tested, it is
before blending) particularly if the fast^ririn*^8 report be washed usedi y L x,nc iasb once-fire method is to be

8.'2 Materials

was from PauL^eposit^ea? p l r ^ A u ^ t ^  ^ T h ^ 1? f°r ’ whiteWare • considered to be Pine Point, C t o m e r ^  nr Kaolins arethese, Cromer “c" or C r o m n - - , CromGr and Cowell. of
However, th e  reserves a?e Snin*m  aholt;e ° n q“ a H iy .
approxim ately  20,000 tons are considered  f ° Gf rV0S a t Co* U  » !  
in i t ia t in g  production  in  'a  new i h d ^ S S  to be « « V « i < j i e n t  f o r  
f o Sl ltS ' bu t has a low c la y  v L w  a? S ;  „ ,F xne ? ? ln t  J iv e s  e x c e l le n t  
60 f t  co u ld  a lso  be a d e t e ^ t ^ o t  neS f ^ t ™ ' 2 o fUUuUy■ It is recommended

Wgl'.w
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5 .

^ ° mGr res®rves be fully investigated* Mount Fitton Tal~ 
graded OB T.L.U., would be Suitable for tiles 5ut is'

iS:Sn?g^dSnS u ^ S a J nJSS?i6na °f "»« flux than

009

9 . 'in

■fo*8 Earthenware Mixes

mis can; of course, re adjusted by

25
p“ o 2 it?  v! „ ^ \ WOUi d have to be adjusted to increasef f f? „  in- E blend has been tested on a production scale in
speed t o - S L  »l?,r mechanically weak Shen subjected to high- ^ ^ jf. Gnĉ  ejection. For this reason samples of all clays
Ita ly  for prodSct^n S n e  2K 2ing?PatC:hed tte ° U9h Stadler to

8-4 Fast Firing
nvo •o^SU'*’i:’S ;'-1?(-̂ cate that clay blends as constituted for this
f?ocJss arecari ™^t ? rtfSSt firi"3 iy the sin^  or iwLe-fire It is also S o L S n t  ° enSUre thorough miring and milling.
v Ri, fhni- P L that the Pressing powder be stored in such a J
S J  S i !  ipsee ?r tS e1l l o f o ef n?i; d“ t r o K  " *  lu »**  ^ S r S g t S .denMfi ■ flow of the granules and result in serious
(Cblumn 3' ̂ abl'p^i i’he flv?~minute soaking period at. 575°c 
expansion! > redUCeS rlsK of otacking during quarts conversion

8.5 Spray Prying
_■ results of the spray drying investigation were not
“ 2s "“ are to indicate the le a ^ M lJ S y  of
ShMbe? d i ? L S ^ n9' ,  , 5 "  lndustr ia l dryer having a much greater

‘‘coriteht ?e“ ir e d .U°^ h e  s u c S s ^ o f lh ^ o f o J  ^  hj 9^ r MoiataJpa
Swe?enr “ S ^ l S f  * 2 1 , ,“  “ U  ^  «  * E r  * 2 ^ £ S 5 i . l . .excellpht nn^,, o£ the Flossed spray-dried Hesso clay was
S 2 ? e c r L ia2?u“ Ucodn ? ^ r  “  *“  earthsn» -  materials having the

.8̂ 6 Port Pirie Plant

J s s s y s g
Sponsion P tog?™ S ?St° 2 L C?2wdm 2te?Ll2f hSppIr2nT O ^ y 3 ° L E  and

s
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6 . 010V

I S I h S ' S S S i g  S£ p?hS g S 6 V ”  “ «  « »  «*preparation of casting slips, p a ^ i ™ ^  all be used for
a f t ^ C X ty 6 t approximately 1200 lb S  ^  lQrge drum' which hassettling tank in the extraction n I f Cy wfight Per hour. The preparation of casting sl'-p The ^  could also be used for 
to the. dryer would be suitable fo? Si agitator vats adjacent
casting slip holding t a n k s ? Slips °r as
drying ovens-, small filter presses ^  1‘}l'erest would includePumps. Preooes, water treatment plant, motors and J

All services^oil^haJ^to^e SSnnfct6/ ? 3qU?te for the "hole plant. 
Sundry vats mounted outside t h ? . S ^ e?-t0 ^  pentad -building, for wet or dry storage. ction plant would be of interest

?<&■;
‘.it
I3

%
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TABLE I t  COARSE MATERIAL, % PLUS 1 7 0  MESH BSS
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Ingredients
Material

TABLE 2 i EARTHENWARE T IL E  BLENDS 0 1 2
■„P

S
Mix No. 1 1A : 9 10 12 13

CE No. GE No. 1999 1999A 2019 2020 2038 2021 2000 2001 2018 2039 2050 2051
Hesso 1930
Hesso _ 1929
Cromer *C1 . _ 2036
Pine Point 1935
Georgetown 1939
Yatina * 1938
Cowell 2026
Davenport 2027
Talc (Tumby Bay)
siiica (Rodda)
Whiting ” -
Feldspar M a

95
95

57

20

20
3

57

10

30
3

38

10

40
2

40

12

40
2
6

57

40
3

50

40

7^5
2.5

60

40

40

40

18
2 .

57

20

20
3

57

23
20

10
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V TABLE 3: MOISTURE CONIENT FOR PRESSING

©

CE No. %
I

1999 8.5
1999A * '

00•

■ X ...

2019 ■ C ' \

5.0-' .'. j2020 7.0
■ 0 I

2038 9.0
2021 ■ 6' 7.0 *

■ " Y i .

2000 4.8 . jj ■ ■■
2001 ■7.9
2018 6.4 o "

2039 , 7.0
. -1,

2050 ■ -Y 5.5
2051 ’ ,i f : 6.4 ... ir'.Y 7

u 7/ '.' ■■ "Y: r
o ,  ̂' ’ : ',7 _*

It. ■

TABLE 4: FIRED.. ’ CHARACTERISTICS OF BISQUE TILES

CE No. Cold Water (Penetration) Shrinkage ColourAbsorption/ % Hardness %

YY7YY/' 1999 11.31 , 2-9 ,;■/ 3.96 Off-white
! 1999A 16.8 • „„«<-*i" 1 : 4.1' ' .;.■■■ ' 

MS'-, 3.0 '
1.98 White

<1 ! V ■ft ■ ■ '/ 2019 14.8 3.96 White
. 'v . ’ 2020 13.3 3.2 3.46 Off-white

-^r'K . . ■. 2038 12.7 , 3.8 2.47 ■ II ‘
2021 « 17.5 4.1 1.98 "'ll

/©//Y:7' YYYv. ‘ 2000 13.1 3.8 3.46 ■ ■ u ■ ■
2001 17.1 5.0 3.96 White ,

& 2018 18.6 ° < 5.0 1.98 Off-white
V,7 '. Y7- ■* ■ * 2039 15.0' 4.0 3.96 M

Commercial
Tile 17.8 2.1 ■ ■" il .v

:jT .tsjf ' 7 ■

■ i n i wi^mi ,■ m \m  >>m _ yi f

i

w  > m n ii:i« jw| [ « uy y  ■« ,,rf f '% "i i'Hiliju » 1-y f * By *— » w win[>»y

:lr
•PBWt***'';

T" 1* ■*
m .

ẑss
m

$-:
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TABLE 5j ONCE-FIRED TILES AT 1070 C

CE No. Soak at 
575°C Firing Time Glaze Coverage Glaze'’Texture Tile Shrinkage 

Quality % jf
; Cold Water 
Absorptlon>%

1999 5 mins. 1 hr. 15 mini Complete Fine orange 
peel

Good 4.68 10.8

1999A ■ II 1 hr. ,10 mini II Smooth satin Cracked 0.8 16.4

2019 It 1 hr. 10 min. H H Good 1.6 15.4
II M 3.1 11.52020 c II - 1 Hr. 10 min.
M ' M 1.6 11.22038 ■ ■ ■ M ' ■ 1 hr. 5 min. \\ - • - 1

2021 ' M 1 hr. 15 min. H H M 0.8 14.9 •

2000 - It 1 hr. 10'min. M V ■: V . . " . M
' ■ ■ (r

; 3.12 10.2

2001 II 1 hr. 5 min. II ■ > Fine orange :M ', , 4.6 14.3
i ■: peel

' 2018 i t 1 hri 15 mini U Smooth satin M 1.56 . 17.7

2039 M ' 1 hr. 10 min. , ■: ° ; . H . : ' High gloss ' M. 2.4 '‘ 14.1• . ' H ;..■ '
2050 ■ ■ M 1 hr. 10 mini It Smooth satin Cracked 4.6 16.4

2051 '■ II 1 hr. 10 mins « /
,<*w-. ...

High’ gloss M 3.1 14.0

' Notej British Standard for wall tiles requires 12-18% absorption.

HO,

'■■'CU
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V '  History ;
In response to an application for assistance from Australian Ceramic (J 

Industries Pty Ltd, the South Australian Government Department of Mines 
requested Amdel to investigate local raw materials and carry out other 
necessary work for the development of Ceramic wall tiles.

Objectives
It was desired to prove the suitability of local white clays, the develop­

ment of blends for the sem i-dry press method of production, development of 
single fire process and evaluation of equipment at the Port Piriq Uranium
Plant.

i  : Summary of Work Done
Clays and talcs were examined and processed* suitable blends were 

developed, pressed and fired using the fast oiice-fire process, Equipment 
at the Port Pirie Plant was assessed.

o Conclusions
The investigation has shown that not less than eight clays and three talcs 

are suitable as major ingredients in earthenware, (
•The 'tWelV£ earthenware blends listed in Table 2 are not all suitable for 

' wall tiles due to low porosity of the fired mix and iow green strength and it 
may be necessary to introduce up to 10% of highly plastic ball clay to achieve
the green strength required for high speed pressing. . .

All blends listed are suitable for the fast once-fired jarocess and would 
not be expected to present any problems on a 3-hour cycle. ^

Most of the slurry and settling tanks at Port P irie'are ideally suited to
clay preparation and slip blending,

It Will be necessary to investigate the standardisation o f ,the rail link o 
the plant as the exisiting lines may be unusable When tile main line is removed 
from the main street of Port Pirie.-

Recommendations
The following topics remain to be investigated!
a. Proof of clay and talc reserves.
b. Screening and firing tests of Mount Magnificent silica,
Ct ibetaiiedlistirigof Unwanted equipment at Port Pirie< a . i,



„ 1. INTRODUCTION

" f  The project was initiated,fob * ,  purpose
’Ild developing suitable blends fob,the . » « * » * £ *  X  forming. Invest!-

The'work was to include washuig, settling rast once-fired
eatlo„  of dry » d  t o . ;  of equipment at Port Firm
techniques, glazing, opray b
Uranium Plant.

, e “ ; - «■;. T'3 . e ■ : '
( " , 2. MATERIAL EXAMINED

i t. , ........  • r>nrlhenware blends w.e.re.e Materials tested for their possible use m earthenw
ii / h ii n  w \  r \ V» .

a.

b.

Clavs Hesso, Georgetown, G r o m e r  "C > Oromeri 
P inpoint, Vatina, Cowell,
Crystal Brook, Booleroo, Pauls (Port A g ^
Stokes Sections 12 and 90.
Talcs. Mount Fittan Zrid grade, Tiimby Bay 1st and 2n 
^ d i s i  Truro, Joe's Hill (Truro) and Lyndoch.

6

a. a n c il l a r y  m a t e r ia l s

d d ^ n d ^ t S A T t ^
°liot b.1 V i c t o r i a ^  (the^locality of the mine was not sought),

(  \ 4. EQUIPMENT

The fallowing equipment Was used:
Pan type planetary mixer 
Pascal! edge-runner mill
ScreW press . . .  , ,,
Stoneware jar mills with porcelain 
Semi-mUffle oil burner kiln _ 
Open-wound electric Wire resistance kiln 
Vickers diamond pyramid hardness tester 
Kestner centrifuge Spray dryer 
Watson MarioW flow inducer 
Cenco moisture balance.



5. EXPERIMENTAL PROCEDURE AND RESULTS

5. I Raw Materials Preparation

exDos,hd a r a ^ o f T ^ ,  " 'el'e s?1'eflllly chose" ‘ o be truly representative of theexposed at eas of the deposits/

tative sahmS„^ tPlr T  d°" ,n in “ planstSi'y  mixer and then a represen-tative sample taken by quartering.
The final sample was ground in the Pascall mill to minus 18-mesh BSS 

and water added to give a solids content of 23%. The slurry was allowed to 
settle for 16 hours and then the free water was syphoned off. The remaining

• I y HWaS ,Screened to minus 170-mesh BSS. The oversize was dried, § 
weighed and recorded as a percentage of the total dry weight* (see Table 1).

5. 2 Earthenware Mixes ' " ;‘k : w-. ■
qm, Twe.lv? earthenware mixes were prepared (see Table 2) by blending the 
screened clays with the other ingredients by wet grinding in a jar mill for 8 
hours. The ground slurries were oven dried at 105°C and the^ried cake 
powdered in the Pascall mill. Water was added to the powder b y s p r a y L  
to give a moisture content suitable for pressing (see Table 3), The mix * 
was then granulated by screening through 12-mesh BSS.-

3 Semi-Dry Pressing

screw n y . p ^ m 0t,med *“ * 2 * ”lld steel *• «tted *o . hand operated
The feed was weighed in at 20 g to give a finished depth of 5/3, in.-

» JV16 pressed specimens were air dried for 1 hour, oven dried at 45°C
■ , . j. 0UrS’ and st?red at 1 °5 CJ in preparation for glazing and firing Drying
shrinkage was negligible and wad ignored for this report. § S y g

'' 5.4 Bisque Firing ' ■
. 6bniPOSite bisqUe firing of 20 tiles covering 10 mixes was carried out
Z t t  BT ““ Uffile c o r n e r  kiln. The tiles.were brought to i OVO^n 6 
hours and^soaked at that temperature for 1 hour.
i a, ^h.e flired s Peclmens were measured for shrinkage.- They Were also 
e e or lardness on the Vickers tester arid subsequently the 24 hour cold 

water absorption was determlrted, Results of these tests^re slidWh in

' [y~ Glazing arid Firing ■■' b V

o-iac-if11 Unfilrecl1- t:Lie r̂?m dac  ̂ mix was sprayed with a boron-feidspar dear 
glaze previously developed by Amdei. The glaze Weight was held A  30 oz
mik but W a s^ °S matelf  -5 ™ e. £laze was not adjusted to fit each
fired ainvrA b &S & tr.ial detehmirie the gerieral characteristics of the 
fired glazed bodies, such as bubbling, crawling, blistering, coioiir,- e c 
Findings are given in Table 5. ’ CCCl



-,#sr ' 5. 6 Single Fast Firing / ; ;v;'
As a consequence of the results achieved in 6 hours firing in the muffle 

kiln, a shorter firing cycle was decided on. The open-wound electric kiln 
was used to fire a single tile setting to 1070°C in approximately 1 hour, 
plus up to 15 minutes' soaking period. The kiln,was cooled to 100°C in 2 hours 
from switch-on, The first results were satisfactory, and subsequent firings 
followed the same procedure* ..Firing details are given in Table 5, See 
Table 5 also for cold water absorption of glazed tiles.

5. 7 Spray Drying
An attempt was made to determine the feasibility of spray drying Iiesso 

clay to a predetermined moisture content of approximately 6%.
The clay was washed, screened to minus 170-mesh BSS arid blunged at 

35% solids content for 2 hours* The slip feed to the dryer atomiser was 
metered through a Watson Marlow flow inducer* The'atomiser (centrifuge) 
was operated at a constant speed* The variables in the system were feed 
rate, heat input, air inlet and outlet temperatures*

Many setting combinations of the system's variables were tried for the 
purpose of achieving an end product of suitable granular form and having a 
moisture content around 6%.

The underflow from the drying chamber Was removed at every change 
of setting and tested for moisture content* The highest moisture attained 
was 3%,

At higher values the clay built Up rapidly on the chamber walls* This 
condition was found to be so at any setting where the moisture content 
exceeded 3%. The underflow from the dryer excludes the fines which are 
taken off at a point in the flue system. The fines were weighed and found to 
be 16* 8% of the total dry weight of dryer output. ... **

5. 8 Pressing Sprays Dried Clay n
A sample of spray-dried day removed from the dryer underflow at 3% 

moisture content was pressed in the 2*x 2-inch tile die and was found to be’ 
an excellent pressing material. The pressed specimen was hard, very 
smooth-textured and free from  any air pockets, folding or laminating* An 
attempt was made to press the same type of ..'clay at 3% moisture after normal 
oven;drying, but without aiiy success? ' The material iamihated badly arid 
showed very poor bonding*

5* 9 Settling Rates
The equipment used for this test included; two graduated 500 mi cylinders 

with an inch scale attached and one cylinder fitted with a 1 rprri rake* The; 
slurry was prepared by blunging and screening as for normal production.
The solids content was found by trial and error to give the best results at 15%, 
However, the settling rate was still tbo slow to achieve an economical output 
Of Washed ciay and further tests Were conducted Using various fioccUlatiiig 
agents* The best results were obtained with Aerof]bc arid ziric sulphate to'



give a 24-hour output for the 100 ft diameter thickener of 17 0 tons dry weight 
with the feed-at 15% solids, and 123 tons, with a feed solids content of 22%* 
The underflow from the thickener would be 35-40% solids*

Figures 1 and 2 respectively, show the settling curves for 15 and 22% 
solids content*

The thickener capacity was calculated according to the method given in 
"The Design of Continuous Thickeners for Flocculated Materials". 1 *0 \ ' I

5. 10 Dilatometry ^
Five mixes were dry pressed to form specimens 3 x 1 l/z x */2 in. and 

fired in the Dilatometer Furnace at 100°C per hour to 1100°C, soaked at that 
temperature for 3 hours, and allowed to cool*

Figures 3 to 7 show th^heating and cooling curves. The "Y" axis indi­
cates dilation and the ''X" axis the,..temperature* One"division on the Y axis 
is equal to 0. 5% linear (.expansion. The coefficients of expansion calculated 
over the range 0-500°C, were!

Figure Coefficient of Fired Shrinkage
■ "______ _________ Expansion at 1100°C, %

3 CE1999A 6 x 16“6 4. 7
4 CE2018 ■' oo X I—* O 3. 6
5 : CE2001 10 x Io-6 ' 6* 5
6' CE2021 ■ 8 x i0~* .'■■'■o' 2* 95
7 ,j CE2019 . 8 x 10-6 5* 9

5* 11 Alternative Talc
Three talcs have been test fired and compared with Tumby Bay talc*

They are, Mount Fittan (ex Rodda), Truro talc and Joe's Iiill talc (Truro).
The fired: specimens indicate that Mount Fittan and Jde's Hill tales1 are suit­
able for white ware. The Truro talc fired brown and couid not be iised for 
white ware? Mount Fittan talc would be available from S* Ns Rodda* -Joe'S 
Hill reserves have not beert proven*

6. DISCUSSION 

6. 1 Washing
All.clays tested showed a marked colour improvement after washing arid 

ho difficulties were encountered with glaze adhesion. In view of the high salt 
content of most of the clays tested, it is strongly recommended that all clays 
listed in this report be washed before blending, particularly if the fast once- 
fired method is to be Used, in some deposits there are indications that the 
salt contenl,decreases at lower levels- ^ suggested that salt determina­
tions coUld he made when the selected deposits are being worked.

"l"- COU.CHE, R. A, , and GOLDNEY, UH. , (1959), AIMM Publication No. 191 
September. :



6. 2 Materials and Reserves:
^  The only clay found to be wholly unsuitable for white ware was from Paul's 
deposits near Port Augusta; The, kaolins in order oE.'prefehence would’be:

..... Cromer ''C" ' .
1 ’ ’Cromer ’ , f .

' ' j ’■ ’ . Stokes Sections 90 and-.12., ■. , '
Pine’ Point '.

* *■* ‘t |»
*;. | Of?'!. 
'H.Q

Cromer;. ■<,i
U. i

The reserves at Cowell of approximately 20, 000 tons are considered to be 
insufficient for initiating prodUctibnin a new.'industry. Pine Point gives 
excellent, results; but has a lov^clay, yield at, the pi.t  ̂ The oy.erbUpdehrof. 
around ,60 ft cOuld’ also ,be’ a^et'ehrent'Jo a,n*ew‘ industry.',/  ̂ <( * .i{ : . ,

Ît ’is'’ fecommende'd't'{hat Cromer, reserves be fully^irtvestigaijted Und( if j|KW/ 
Aoun'd Vo by  insufficient the' reserves of'Stokes S'ectibns,9,p and 1.2'should.be. 
proved and transport, costs,to Port Pine investigated. . (̂. ;,(fjr 
(grade,!?Lb)^'e’x . ' S 1̂?,? I U J / f o d

wp uc d m m j ^ m e n t s ^ a r e ^ m a d ^ . w j t l i ' w t l r !
lo bfi htnow htsitj tuui-uv'd;/^ Ml! ob^.mn> haJMam htm/ v/iUnuB .aqniuq6; 3 EarftH w ^e,,M ipso;t.0i y/si) [f, )t,.y ,;[ul w w im

f !AT1 thei.mixe's)/ihowH im'TablJepafhavd gbod^iieesifig^aiidtfdHitlig^eh'atftt'c'fer- 
isticsj but are not alidSuitablu.T^'tilo'iprbduetioiiirdtie'io^dbW^^bi^Sity.fiu'Thilswi 
can / -iofccoupsej )b'dratijusted'byxdHtjiodttcing^more(|refi,aatOhyfftiat:er!i'al!i!iitW the' 
mix; Mix No; 7, CE2000, would be the simplest and chddpd&t!blend/ t»i!it-‘f 
would have to be adjusted to increase porosity, This blend lias been tested; 
on a production scale in Italy and was found to be mechanically weak when 
subjected tb automatic high speed pressing and ejection; For this reason 
samples of all clays used in this project have been despatched through Mr, 
Stadler to Italy for production-line testing.

'.'■■■■■ ■q &v,^.pgil:F.iring;;
Resiiits indicate that clay blends as constitued for this project are suit­

able for fast firing by the single or twicc-fire process. Care must be taken 
to ensure thorough mixing and milling* it is also important that the press­
ing powder be stored iri such a way that the granules ape not destroyed, as 
any conglomerates entering the die will Upset the flow of the granules and 
result in serious density variations. The 5-minute soaking period at 575°C 
reduces risk of cracking during quarts conversion expansion.
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6. 5 Spray Drying
The results of the spray drying investigation we're mot conclusive, but 

were sufficient to indicate the feasibility of this for;,hf"of drying, An industrial 
dryer having a much greater chamber diameter would be more suitable for the 
moisture content required. The success of the1 pressing at 3% moisture con­
tent would be confined to ball clays or other plastic materials. However, 
the quality of the pressed spray-dried Hesso clay was excellent and would 
apply to all earthenware materials haying the correct moisture content,

■ . ■ ■' ° ■ q,
° 6, 6 Port Pirie Plant (,' i;' ; ' '■ Q" . " :\\

The slurry holding tanks..in the leaching plant are considered to. be ideal
in capacity and agitator speed for slip storage or blending, The digestors 
would be of definite interest for an expansion programme, The raw materials 
hopper, conveyor belt and slurry tanks are suitable for initial clay preparation, 
The large thickener's are considered to be quite suitable for large-scale 
beneficiation. In the extraction plant a few items are of interest for the 
casting shop. The vacuum filter drums could be used fo r  preparation of 
casting slips, particularly the large drum, which has a capacity of approxi­
mately 12.0,0 lb dry weight per hour. The settling tank in the extraction 
plant could also be used for preparation of casting slip. The six small 
agitator,vats adjacent to the dryer would be suitable for blending coloured 
slips or as casting slip holding tanks.Other items of interest would include 
drying ovens, small filter presses. Water treatment plant, motors and 
pumps. Sundry vats mounted outside the extraction plant would be of 
interest for wet or dry. storage.

The power house services would beyid equate for the whole plant. All 
Services would have to be connected to the Pentad building.

Work shyp equipment, spares stores, laboratory and office equipment 
could be fully utilised. ;v  ^
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TABLES 1 TO 5 

FIGURES 1 TO 7





TABLE 2: EARTHENWARE TILE BLENDS

Ingredients : CE No, Mix Number ...
Material 1 1A . 2 3 1 A 5 7 8 9 10 12 13

CE No. CE No, CE No, CE No. ' CE No, CE No, CE No. CE No." CE No. CE No. CE No. CENo,1999 ?■ 1999A 2019 2020 2038 2021 2000 200] 2018 2039 2050 , 2061

I-Iesso 1930 ■< 95 ■ - 57 57 38 40 57 50 40 „
~ ■■■■...

57 57I-Iesso 1929 ' £0' '95 -■ ii. i. ; '
Cromer 'C' 2036 -■ 20 - ■ Q
Pine,T̂ oint 1935 - " - ■■ io 10 12 i. 40 'O'
Georgetown 1939 s ■“ ' ■ A‘ ■■u -  ̂■ ■ ^ 60
Yatina 1938 ■; , ■ ■ - * * a ' i- 40Cowell 2026 ■ a: ■ . a - - - a im _ 20Davenport 2027 ■ . - - : * ' a. a - 23Talc ■ 20 30 40 40 40 1" 7, 5 40. '■ 18 ^ 20 20> (iHimby Bay)
Silica : ? 1 5 ' B 3 ,, 3 2 2 3 2. 5 ■ 2 3
(Rodda) ....

.Whiting ' ' * .. - " . ' sa ' 'a - ■A 6 -
(Rodda)

Feldspar V; i0 ; a-' - a . ,t« '■-■S''
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C E  N o . C o l d  W a t e r  

A b s o r p t i o n  %

P e n e t r a t i o n ,

H a r d n e s s
S h r i n k a g e

%
C o l o u r

Wn
1 9 9 9 1 1 . 31 2 . 9 3 . 96 O f f - w h i t e
1 9 9 9 A . ' . 1 6 . 8 ■ 4 '. 1 ■ 1 . 9 8 W h i t e
2 0 1 9 1 4 . 8 3 * 0 3 . 9 6 W h i t e
2 0 2 0 ,,. 1 3 . 3

■■'■■■■■ H r 3 . 4 6 O f f - w h i t e
t j ,r 2 0 3 8 1 2 . 7 3 - 8 C 2 . 4 7 O f f - w h i t e

2 0 2 1 1 7 . 5 4 . 1 \ 1 . 9 6 O f f - w h i t e
2 0 0 0 " 1 3 . i  , 3 . 8  X ' "■ 3 . 4 6 O f f - w h i t e

US' 2 0 0 1 . 1 7 . 1 5 . 0 3 . 9 6 W h i t e
2 0 1 8 1 8 . 6 5 . 0 ,1 .“9 8 O f f - w h i t e

y -

s  \

2 0 3 9 1 5 . 0 4 . 0 3 . 9 6 ■ O f f - w h i t e

C o m m e r c i a l  

t i l e  1 1 7 . 8 2 . 1
O f f - w h i t e
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TABLE 5: 'ONCE-FIRED TILES AT ]070°C _

Soak at 575°C: 5 minutes „
Glaze Coverage: Complete

CE No. Firing. Time. 
Hour min

Glaz e T exture Tile
Quality

Shrinkage
%

Cold Water 
Absorption, 

%

1 9 9 9 1 15 Fine orange 
peel

Good 4 .  68 10 ,  8

1 9 9 9 A 1 10 Smooth satin Cracked 0,  8 16.  4

2 0 1 9 1 « 10 Smooth satin Good It 6 15 .  4

2 0 2 0 1 10 Smooth satin Good 3< 1 1 1 . 5

2 0 3 8 . 1 ,, 5 Smooth satin Good L  6 11 ,  2

2 0 2 1 1 ” 15 Smooth satin Good Of 8 14 ,  9

2 0 0 0 1 10 Smooth satin Good 3.  12 1 0 , 2

2 0 0 1
V  1

5 Fine orange 
peel

Good 4 . 6 14 ,  3

2 0 1 8 1 15 Smooth satin Good L  56 17,  7

2 0 3 9 ,1 i o High gloss Good 2 .  4 14 ,  1

2 0 5 0 i 10 Smooth satin Cracked’' 4f 6 1 6 . 4

2 0 5 1 i io High gloss Cracked 3i 1 14 .  0

Note! British Standard for wall tiles required 12-i8% absorption,•O '' ' ■ ' , ' '
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FIG; 5: DILATOMETER CURVE CE200i MIX NO. 8
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