
for the p..riod
23rd May, 1988 to 23rd May, 1989

-_..------
-t~~-ti>~;~(:r:;;~~;~···-T !n': ti ais

CO~§~-.--

- 5~~ ~t·,--··
OL~._~, .._.~3,- ... (

..:Rt~e:...~5··1
I '

i----·---·-,-·---··--,·~-

1 !

1·....R,;~,i~;,,~';;···

634001

BY

20-5-1989

C.H.C.SHANNON

Incorpor~ted in Tasmania

SAVAGE RESOURCES LIMITED

ANNUAL REPORT
RETENTXON LICENCE 8803

:BROWN PLA I I'JS.
SAVAGE RIVER. TASMAN

I
I
I
I
I
I

••
I

•••'.••
I

•
I
I



13

1

1

2

'I

8

634002

25

back pocl,,,,t

Back pocl<et
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1.0 Summary

markets. This report assembles the laboratory studies done earlier

5ituatton improves.

In c.

curiosity It became a minor

the ~Ite is limited by la~k of local~Iay development at

No f"rther activity seems likely unless the marketing

(see r~f 1) in which the presence of arg.nic stained clay was

int~ a single dOCllm~ntl with comments on the circumstances which

634003

The proje~t ha~ been downgraded ~in~e depo~its with better qualities

in pigment extender~ have turned up in N.S.W., and the potential for

pprlod.

have halted the project. In the field an extensive rehabilitation

job has been done on the track ~Y5tem used for the drilling progrdlo,

an1 thl5 was the only work program undertaken during the reporting

a ball

1983

on

noted. From being only a geological

pr-ospect when considered as a possible pottery clay, then a major

pr05pect as a fired clay whft~ pigment extender.

2.0 Introduction

The Initial ob~ervatlon of the ~Iay was made by the writer

Despite Iron and titanium contents that are on the high side, the

fired colour is better than wnttld be expe~ted. It transpirs that the

organic colouration of the raw clay is beneficial since burns out in

firing and In the proces~ keeps the Iron In the reduced state.

•
••
I
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3.0 Drilling program

SUbject; the Bro\;n Plains clay would be beaten In all factors.

are emphatic on the

later because the prospect of superior competition

consultants Marafield Ltd.

If further drilling becomes neccessary there are now

laboratory, and

developed. The

During drilling some ominous indi~ations of excessive iron content

turned up, with extensive Iron stain In dehumlfled material basal to

the deposit and clots of marcasite In the fresh peat stained clay.

These hints are confined to the basal portions.

backfilled.

ways to get a rig In directly over the peat.

634004

The pigment application seemed very promisjn9~ but there was some

doubt if th~r~ was ~nough to support industrial development. 500,000

tonnes was considered the basic minimum. since the yield from the

air classifier of the size cut that qualifies as pigment precursor

15 only some 30% of the dry ,;eight of the clay. The density of the

clay has not been measured but does not appear abnormal so can be

t~ken a5 1.5.

The samples taken aggregated to nine tonnes weight. The samples were

sent on to the Savage Minerals laboratory In Ballarat but have not

been examined, at first owing to pressure of work on the process

The drilling program utilized a carefully surveyed and levelled grid

fnr control and dozer cuts fer access. These roads have now been
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4.0 DlmenslDns of the clay bDdy

modern surface and covered by more 5~nd and gravel.

At first It was thought that the clayI
I

~

perslstant flat laye~ some 2-3m

WDuld take

In thickness,

the fDrm Df a

truncated by the

The drilling

relief surface Including gravel channels

I
I~evealed an ancient low

cDvered by up to 5 metres thickness Df clay. The clay spreads

I
I

further than the gravel but becDmes thinner away from the Inferred

channel centres and feathers out as It laps Dn tD the bedrDck. A few

bo~les Df even grained medium sand were encDuntered which are

with the modern surface so that bedrDck highs DCCUpy SDme grDundI
Interpreted as beach/bar depDslts. The channel system intersects

where gODd thicknesses of clay were hDped fDr and mDdern valleys cut

I out some more of the clay. But it Is reasonably certain that the

I
I

target quantity of clay exists SD long as the Inferred ZDne Df

c~ntamlnatlon Is nDt larger than it looks.

iron

I
I
I
I
I
I
I

Maps and sections prOVide the basis for a volume estimate. Using an

arbitrary density estimate of 1.5 there Is 700,000 tDnnes In the

drilled area With perhaps another 100,000-200,000 In the adjacent

undrilled area with other evidence for the presence of the clay. The

geological groundwork Is finished for the present.
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has been cleaned off during road work with a bulldozer and the

5.0 Cainozoic g~oloSY of Brown Plains

Oil 5

sample

Is about :5

The exposure

of subr'ounded

less fluviatile

The diagram Fig q

the preservation of fine

the exposure, with the rest

near the top. The absence of

0'" more or

Ini ~ sho,,'n

I nforomat! v<> exposure I s at the bend in the track where

In pebbly sand matrix grading upwards to pebbly sandy

then a sandy clay bed, of variable colour with patches of

Iron staining affecting half

descent to the Whyte River guaglng station commences.

The most

lamination and plant fossi 1 materoial in the clay ar,d Is evidence of

its ]acu5trln~ charactel'. Frohl dis~nnnected higher exposures there

15 e'vide"H::e inr Fur·thr!'r clay and gf'a,-,ite derived sand beds aver·lain

gr.;.vel J

Vivid

original gutter exposures have now re~ppeared.

634006

shows features to be 0 seen at this site plus channel

locations.

cobbles

The sequence here from the base starts with a gravel

by a sandy, 5llhrnunded qual·t~ gravel

and a thicker granite-derived sand

bioturbation of the clay

The m~ln clay bed to the base of the upper sand split

ch~racter. The l~hDte area has a surficial cover of 5ubangular quartz

~~~v~l nv~rl~ln by peat.

bleached off white. Another gravel follows grading from pebbly sand

at the b~5e to coarse sand at the top. The principal clay layer

follows which Is split by a thin granite derived sand near the base

•
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I
I

metres at thIs sIte and in another exposure 300 metres west but the

sand/clay boundary is much complicated by load cast and less regular·

soft sediment deformation In which the sand has sunk into the clay

and the clay has squished up Into the sand.

Groundwater movement In the sand beds and along joints In the clay

tran5formln~ the clay from a stiff almost brittle clay to a pink,I
produc~s a local alteration In which the organic colour Is lost

staining Is present possibly Introduced from the adjacent sand butI
plastic clay. In the lower bed of comparatively sandy clay iron

I more probably Indicating a higher iron content in the original clay.

drilling samples including rare segregations of marcasite. The pinkI
Some other ind1c~tions of an iron rich basal zon~ were seen in the

I
I
I
I

layers are cut by the 5uper~ic1a] gravel cover so must be older tha~

thepregent surface.

In the gravels th ..re ar .. some billy quar·tztt .. concr .. tions (5i Icret ..

c ..m..ntedl including some fairlY ..xt ..nslve surface pavem..nts.

The chann .. l filling gravel at th .. bas.. Is more clearly fluviatile

garnet and Zircon. The suite is compatible with derivation from the

look mor.. like beach deposits. Gold andI
I

than th.. oth .. rs which

ca5site~ite OCCll~ in the lower gravel. also monazite, tourmaline,

I
I
I
I

granite terrain across the Whyte River.

Previously It was thought that a di~tinctlon between gravels related
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ncw

Whyt~

which

Plains

A liI<ely

the

intermediate

in previous

itself,

of

over a gently

(-Brat-,n

The heavy mineral

forma-tioY!

fabric of

relief of some 20m.

the Meredith Range,

developed from the abrupt damming of ahave

frorn

above lo'ih i c:h had a

in contrast to the Brown Plains Formation

long enough for the lake to fill before later flows covered the

those related to post-basalt er'o5ion surfaces

gravels

character. These wer .. placed In the younger

properly belong In the Bullocl:s Head Fnr-m"tlon.

a.nd local sour-ceo for thE> gl"avels from the other side

suite Is more typical of the Fullocks Head in showing a restr-Icted

River'

work. But it appears now that both the gravel and the overlying clay

Formation") could be made simply on the gravel type with Ideally all

well rounded pOlymictic cobble gravels belonging to the Bullocks

Head a~d the mostly subangular q~artz gravels belcn9in~ to the BrONn

Plains Formation. There Is a grey area In the case of the lower

634008

to the pre-basalt drainage system ("Bullocks Head Formation") and

restrlct~d locally to the topmost subangular gravel

dissected surface with a local

Includes a major amount of chromlte, particularly In a heavy mineral

SUite drawn from serpentinite and granite terrains at least that are

outside the present catchment.

The I al:e appears t.o

creek system draining

circumstance was for a basalt flow to have blocked the old drainage

for

area to fix the course of the IJhyte River, which approximates to the

eagtern edge of th~ basalt cnvered area. The basalt has since been

eroded off and post basalt stepped erosion surfaces have developed
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which carry remnants of Brown Plains Formation 5ubangular qravel.

Th~ major vall~ys hav~ been deeply Incised but maintain th~ patte,'n

Imposed by the basalt flows

6.0 Conclusions

use cOhsldered for the clay was as the ball clay element

I
The first

In a pottery feedstock. Bendigo Pottery were at on~ stage looking

I
for a goed white firing ball clay but they require only ~ tonnes a

week ,.hlch Is not enough to support a quarry. Also they are used to

purchasing a made up pott~ry base from a retailer including ball

th~n making up their own mixes. The pigment extender option

I
I

clay, china. clay, feldspar and sand In appropriate proportions

very promising until the 5up~riQr clays turned up In N.S.W. but

I has nOH closed, and alotl9 ""ith it hopes of producing pottery base

pottpr}" clay and as a pigment extender the fired colour is

borderline as far as desirable whiteness Is concerned.

I
I

m~terta! as a by product of the pigment production. Both as a

The other

I
I
I
I
I
I
I

us~s contemplated as possible by products; casting slips and paper

filler/coster were dependent on the pigment extender operation and

the quartz content of the pigment extender would probably make it

too abrasive, while the pigment process Itself Is costly enough to

give an edge to the competition. In summary, not enough market at

pr"esen t. P'e,.·haps a mar·ket may deve 1op for a. Tasman i an sourced

·whit~· potter") clay on the scale of ten years O~ so.
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i1PPENDIX 1

CLAY SAMPLE LEDGER
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SAMPLE
NUMBER

GS 1

GS 2

GS 3

GS 4

GS 5

GS Ii

GS 7

GS 8

GS 9

GS 10

GS 11

GS 12

GS 13

GS 14

GS 15

LOCATION
(grid ref)

482917

"

"

"

"

482916

479917

482917

"

"

"

"
"

"

"

M. .. U .. I.I.

CLAY SAMPLE LEDGER

DESCRIPTION

From road gutter, dark brown clay with macerated plant
fossil material, some humic acid ~aterial and sand in
joints. Series of spot samples over 10m.

From next 10m of road gutter downhill from GS I, dark
brown clay, minor contamination of sample from sand in
joints.

From next 10m of road gutter downhill from GS 2, light
brown clay, more plastic than dark variety and apparently
derived from it by a near surface wet weathering process.

From next 10m of road gutter downhill from GS 3, dark
brown clay c.f. ($ 2.

From next 10m of road qutter downhill from GS 4, dark
brown clay c.f. GS 2.
end of continuous section.

Fines component of qravel associated with the clay.

From the gravel pit area 300m W. of GS 1-5 suite, 1.5m
stratigraphic section of dark brown clay.

The aim is to get a precise sample of the column
previously sampled by GS 1-5. Samples GS 8-15
constitute a complete column through the deposit taken
with a hand auger in a series of auger holes. The
staircase of holes is adjacent to old sample GS 5 in
the new exposure.

Top of section, 45cm of pink plastic clay, with minor
sand 2-3cm at c. 20cm.

30cm pink plastic clay.

35cm dark brown stiff clay.

65cm as above.

65cm as above.

30cm as above.

45cm pink clay with sand at base.

clayey sand, mostly light qrey, minor orange.
end of continuous section.

•
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SAMPLE
NUMBER

GS 16

GS 17

GS 18

GS 19

GS 20

GS 21

GS 22

GS 23

GS 24

GS 25

GS 26

GS 27

GS 28

GS 29

LOCATION
(grid ref)

482917

"

"

"

480919

"
"

"
"

480915

471912

"

"

476918

634013
CLAY SAMPLE LEDGER

DESCRIPTION

2~ south from GS 14, blister of yellow clay occupying
20cm of the interval sampled near base of GS 14.

70cm leached white clay, silty in part from upper
portion of clay bed below 1.5 - 2.0m of sand between
this sample and GS 15.

60cm yellow-orange-pink leached clay, lower portion of
bed sampled by GS 17. Rests on basal gravel bed of
variable thickness, which overlies weathered Timbs
Formation.

c. 30cm, white sandy clay from above 1.2m sand bed
overlying GS 8.

Samples GS 20 to GS 24 comprise a spot sampled column
over 2.8m of exposure in an erosion gully in a gravel
pit. The material is mostly indurated owing to
weathering processes acting adjacent to transported
gravel cover. The top is exposed but not the base and
it is considered very likely that this is the same
clay bed sampled by GS 1-5 and 8-15.

top, pink and brown clay, some silty.

brown indurated clay and stiff clay.

as above.

as above.

bottom of exposure, as above but with minor coarse
sand indicating approach to true bottom of bed.

50cm hand auger sample, pink clay over orange sandy
clay.

Samples GS 26-28 constitute a continuous section taken
with a hand auger, the top is truncated. At 471912
this locality is over lkm from the main sample area.
It may represent the bed of samples GS 17-18 free of
illuvial contamination.

top, 40cm, chocolate brown and some pink clay.

55cm, pink clay.

75cm, off white clay silty near base.

80cm, indurated, chocolate brown silty clay grading
to clayey sand.



GS 30 482917 1.5m, chocolate brown clay.

GS 31 " 1m, as above.

GS 32 " 102m, as above.

GS 33 " 1m, as above.

GS 34 " 1.2m, off white clay slightly sandy.

GS 35 471912 Roadside cutting, 1.5m section of chocolate brown
clay, 25kg sample.

Samples GS 30-34 comprise a series of partially over­
lapping 25kg samples from the main clay exposure.
The aim of this sampling was to collect material of
a particular colour and/or grain size which would be
likely to be reproducable under full scale quarrying
conditions.

Light brown plastic clay from gravel pit south of
road c.f. GS 3.

A.6.1.3.

634014

DESCRIPTION

CLAY SAMPLE LEDGER

1.5m section of dark brown, well bedded clay. Base
not exposed these but 15m away allowing thickness
estimate of 2 - 3m. Road cutting exposure•

Brown silty clay from grader scrape next to road.

449911

435899

452911

LOCATION
(grid ref)

CR 2

CR 1

CR 3

oi .

SAMPLE
NUMBER

..
II
II
II
II
III
I
I
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OJ MARAFIELD PTY LTD

.

----------------------------------------------------------
THE RESULTS OF A PREL1MINARY INVESTIGATION OF TEN SAMPLES

OF

TASMANIAN CLAY SUPPLIED THROUGH ·STECK RESOURCES PTY LTD"

John A. Hosking

22 February 1987

301 Lydiard st Nth, Ballarat, VIC 3350.



~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PREAMBLE

Ten clay sampl@5 w@~@ supplied by Steck

Re50u~ce5 Pty Ltd with in5t~uctions fo~ a "quick and cheap

app~aisal·, this we have endevou~ed' to do within the

limitations and dictates of the mate~ial itself.

The mate~ial is ve~y unusual in that much of

it has a ve~y hi9h 0~9anic content and it was evident that

the~e was si9nificant sandy. contamination, lit is not

ce~tain how much of this is inhe~ent, and how much is due to

nea~ su~face samplin9.l Because of this hi9h and va~iable

contamination, it was felt that to achieve some so~t of

meanin9ful compa~ison, the samples should be examined only

afte~ some level of standa~d ~efinin9. The aspi~ations of
"

the client, to satisfy a ce~amic ma~ket, to some extent

dictated the p~ocedu~e, and it was decided to sc~een the

fUlly dispe~sed samples thou9h 150ij p~io~ to any physical o~

chemical examination.

•
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THE PROCEDURE

funnel.

634018

The filter cake was cut into 100mm strips

and dried. After drying the strips were measured to

The clay slurry.was diluted to about 15%

The remaining screened slurry was floculated

by adding hydrochloric acid and allowed to settle for 24

hours. After this period, the supernatent liquid was

decanted and a sample of clay filtered on a Buckner vacuum

solids and screened though a 150" screen. The >150# residue

was dried and weighed. The screened slurry was topped up to

6 litres with water and thoroughly mixed before taking a 1

litre aliquot. The 1 litre sample was sedimented at 12 sees

per millimeter depth to remove all +10u material and the

residue rediluted and sedimented a second time. The <lOu
...

fraction of three clays was retained for further

examination~ The >10u residue was dried and weighed.

Each clay was dispersed at 33% solids using

a low speed mixer and a polyacrylate dispersant at an

initial dose level of 0.4 %. In most cases this dose was. .
found to be inadequate and undispersed residue was further

treated in a high speed mixer with additional dispersant.
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Qsc:ertainfdrying shrinkage and weighed prior to firing.

Five selec:ted samples were also sent for

full c:hemic:al analysis.

A subjec:tive assessment of c:olour was also

The fired strips were then boiled in water

c:ooled, dried, and weighed, to determine

made.

for one hour,

absorption •

Eac:h c:lay was fired at 1000 C and 1180 C and

the resultant strips measured and weighed to determine loss

on ignition and firing shrinkage.

•
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THE RESULTS

made during the process of exam.ination.

Comments

.
,~.

Genercal

634020
.... Q
V,I '''.

The results of the physical examination of

As we were dealing with an unknown quant!ty,

Below are recorded a number of obser, i.' ions

...
was actually smouldering after drying at 200 C !

range. Some of the dispersed slurries showed evidence of an

the samples are recorded in Table 1 and the chemical

The majority of the samples have a very high

plast!c, but this is almost certainly a function of the high

Most of the clays are not very strong or

analysis of the five selected samples is recorded in Table

organic content, this is distributed thoughout the size

oily film on the surface, and in one case the >150" fraction

level of fine sand present, as evidenced by high >10u

contents. The finer fractions increased dramatically in

some procedures were modified as the Investigation proceded,

strength and plasticity.

and, although we have no control, some logical deductions

.can be made from the varying results. Some of the OS clay.

.-"·';31;1r*~."ttV .. ::,· .
; .. ,: ...;;~;...;":~~."::,~ ..._~:..f~·.-,-.,··_._ ".-'
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from rubbing these particles out manually to redispersing

them once or lPven twice in a high speed macerator. It may be

significant that the sample subjected to the most violent

dispersion also gave the highest <lOu result.

..
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5.60 53.00 41.40 4.00 4.90 1.00 4.00 33.40 22.90 While e,..a.
0.90 66.30 32.80 ?OO 5.71 0.00 10.00 24.00 5.30 Pal. cr••1II BuH

21.80 22.60 45.60 6.50 10.14 0.00· 11.50 43.80 1~.20 0"_"9· 0"'·1'19·

43.90 26.20 29.90 9.00 6.03 I -- 3.00 24.80 19.90 Off whit. Pal. e,.••,..-

•

SAMPLE NO.

GSI

GS2

GS2 A

GS3

GS4

GS5

GS6

GS7

CRI

CR2

CR3

TABL.E

APPEARANCE

nark brown with large
amount of humu.
Dark bro... n clay
with !Some humus

<lOu fraction of GS2

Light brown clay

Dark brown clay
with Bome humus

As above

Fine .lliea sand

Dark brown clay

Off white clay

Dark brown with large
amount of humus

Brown silt

.'

DISPERSANT % +150M
DEMAND

0.65 31.40

0.42 11.90

0.66 11.10

0.53 22.00

0.'74 34.20

0.60

0.60

0.60

0.60

" +10u % -101,1 DRYING LOSS ON FIRING SHRINKAGE
SHRINKAGE IGNITION 1000 C 1180 C

24.10 45.50 6.00 13.46 1.00 11.50

40.40 47.70 6.00 18.95 1.~O 6.00
I

100.00 9.00 1.00 3.00

28.30 60.60 ?OO 16.4' 1. 00 19.00

29.90 49.20 6.00 19.40 0,00 15.00

32.60 33.20 7.00 16.51 8.00

28.60

31.90

54.20

65.40

61.50

23.90

22.20

34.80
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TABLE ::2

SA~IPLE NO. DESCRIPTION

GSl -150# +r"aetion

GSIA As above. iired
to 1000 C

GS2 -150# ;'r-action

GS2A -lOu -for-action

CRl -150M fr"action

, '

::.,;

:'~l

....'; .

t),

~

5i02 Al203 F,,203 CaO ~lg0 Na20 K20 MnO TI02, L.O.1.

61.60 19.20 0.84 <. 01 0.56 0.0~ 2.80 0.01 0.7~ 14.20

70.90 2.70 0.96 <.01 0.67 0.06 3.40 0.01 0.90 0.42

58.40 16.90 0.98 <.01 0.61 0.12 2.70 0.01 1.10 19.90

55.70 27.10 0.97 <.01 O.l'"' 0.07 3.~0 0.01 1.00 10.92

64.00 21.10 1.46 <. 01 1.00 0.11 4.40 0.01 1.70 6.25

,

.' v.
w
~~

<0
~

W
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DISCUSSION

We will divide this discussion into two

sections, firstly" dealing with the GS series of samples and
•

then with the CR series. Sample number GS6 is excluded from

these comments, being a v9ry fine sand with an almost total

absense of clay.

The GS c::la.ys

The GS clays are all very high in organic

content, which explains a number of very high losses on

ignition. This is not a disadvantage for ceramic use as it

will burn away totally on firing. However the very high

level of +150n is~a drawback as it will require very large

screen areas to be installed by the customer if the

intention is to supply crude clay to the factory. The 150n

problem is exacerbated by the problems ~lith dispersion as,

although it is believed that much of the material reporting

as 150M is in fact undispersed clay, the level of power

input required to disperse this would again be beyond the
".

practical limits for a commercial producer.

Having made the above reservations, th.

remaining properties are, for the most part, ideal for a

producer of white tableware. Fired colour is good to
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634025o
&xcellent, and such ~actors as shrinkage, and absorption all

within an acceptable range.

As much of the sampling was at sur~ace the

150" problem may have been exagerated both by concentration

and contamination and the sampl& described as a statigraphic

section, GS7, having the lowest 150# l&vel of all ,seems to

con~lrm this.

In general we would expect levels of 5%

greater than 150" to be acceptable to the market and some

more Intensive sampling will be required to determine if

this Is achievable.

As far as producing a processed clay is

concerned, these clays have a number of possibilities. From

our assessment to date, ~or example , most of the GS samples

could be refined to yield a material competitive with a

number of existing commercial clays. This comment being

based solely on the ~Ired colour and general range of other,
properties. At What level they could compete depends to a

great extent on the chemistry.

Reference to Table 2, indicates that,

chemically, these clays are typical ball clays with

relatively high iron and titanla contents. This is likely to

limit their ceramic use to such applications as domestic

whiteware. They would not be SUitable, ~or example for the

export porcelain market. Other slgnl~lcant features are high

potash which will contribute to vitrl~ication and save some

~elspar cost to the user, and high magnesium, this may

Signify the presence of plastic montmorillonite, or may
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The CR c=1a.ys

The CR clays are not encouraging, having

poor fired colour and, apart from CR1, being heavily

contaminated with grit.

Sample CR1 was exceptionally low in grit and

had the whitest unfired appearance of all the samples. It

was the only CR sample sent for chemistry. Neither the fired

properties nor the chemistry fulfilled the initial promis&.

The clay was very high in free silica, with high iron and

titania, the f~ed colour was not good. The only positive

characteristic was the degree of self vitrification due to

the high alkalis. If this material were next door to a tile

plant it might have a future, but in its present location it

can be elimin~ted along with the rest of the CR samples seen

to date.
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Further work was commissioned to confirm

this using larger, representitive samples from the "GS"

range of clays. During the course of this work, some

parameters ~,ou 1d be estab 1i shed for the requ i red process

route.

Some preliminary studies indicated that

clays discovered by Savage Resources had qualities which

could make them suitable for the production of calcined clay

pigments for the paint, plastics, rUbber and paper

industries.

This document, in two

...
describes the process route established to

"products" resulting from these processes.

PAGE 1

main sections,

date, and the

,

PREAMBLE

o .::,
Marafield
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",.ere: -

4] To mill the dried clay to a fine powder.

634030

PAGE 2

PROCESS DEVELOPMENT

5] To dehydroxylate the clay using a controlled heat

process.(Thls would also burn out the dark organic

3] To dewater and dry the refined product.

2] To then cu~ the clay at a suitable particle size

to reduce the free silica to an acceptable level and to

remove all coarse particles, which would interfere with the

intended end use.

1] To fully disperse the clay to result in a 10% to

20% solids slurry. In earlier work, dispersion was found to

be a problem.

The starting point for the process

development study was data available to us on some American

practices in this area. The Tasmanian clay had a number of

features which suggested that it might behave in a similar

way to the American equivalents.

In general, the requirements of the process

Harafield f
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1] DISPERSION

7] To air classify the powder to remove any oversize

aggregates.

Under these conditions dispersion was relatively easy

and a very fluid slurry was produced. This slurry was

diluted to about 12.5% solids before further processing.

(Subsequent mixes were made at even higher solids, up to 70%

and these higher levels are recommended.1

was

100

634031

PAGE 3

were made at

at 10 microns

initial cuts

of cutting

Marafield

6] To again finely mill the calcined powder.

2] REFINING

In preVious work

microns and the effect

staining. I

In view of the difficulty in dispersing these clays

during earlier studies, it was decided to increase the

solids level to 50% and use ammonia to raise the pH to 9 to

10. A polyacrylate dispersant "Carybon" was also used at a

dose rate of 0.5%

The dispersion was carried out in a 0.37 KW, high

speed blunger so as to have a power imput of 25 KWHrs per

tonne.

~ ~~
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examined. The silica level was significantly reduced at the

finer cut, but was still considered too high for pigment

production. For the current study it was decided to lower

the cut point again to 5 microns, and this was achieved

using a "Mozley· 25mm cyclone fed by a 37mm centrifical

pump.

The system worked well, but would be better in

practice if a staged system were used. This would improve

recovery which we estimated to be 30% using our sy~._~m and

35% using a staged system.

The fine product was collected in large plastic

drums and the underflow, a combination of extremely fine

silica, clay, and organics was also collected and is being

held pending any decision to examine or dump them.

The fine product slurry was acidified to pH 5.0 to

coagulate the clay to assist settling. However the

aggregates formed were too small to promote effective

dewatering and would have certainly caused problems in later

filter pressing.

The use of a long chain anionic floculant IAlfloc

627) at dose rates of 400 ppm was extremely effective,

forming large flocs which settled rapidly, and enabled

slurry densities of 25% to be achieved.
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3] DEWATERING ...

634032

PAGE 4



3bl DRYING

4] MILLING

pieces.

PAGE 5
,

,.... ._, T"'\
, " ..

\ ,';"

bl Crush the dry cake to minus 5mm. eWe actually

used a modified industrial mincer for this process.)

In practice either a Hosakawa or Bauer pulveriser

After a number of trials, involving drying,

extruding, and milling in various sequences, it was decided

that the material was most easily handled in the following

way: -

al Dry the filter cake, either whole or in large

3a] FILTER PRESSING

Narafield

This is very much a trial and error process, as it

is impossible to predict the ultimate bulk density of the

filter cake or its moisture content. The samples were taken

in numerical order, the first trial, on sample as 30

resulting in an underfilled press which had to be topped up

.,ith GS 31. Further pressings gave no trouble and produced a

firm, handleable cake. None of the common rr~blems such as

excessive pressing time, sticky cakes and f.l~rate losses,

occured during the trials.
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6] RE-HILLING

5] CALCINING

634034

PAGE 6•

Again two passes though a disc pulveriser were used

and fineness checked. Due to a number of reasons the

material was too coarse and a purpose designed air

classifier was bUilt to separate the product.

Marafield

The production calcining technique is very complex

and concentrates on ensuring no hot spots, which produce

abrasive particles, and also introduces a mixing action as

the clay cascades though the kiln. At this stage we can only

static calcine and cannot introduce the degree of thermal

shock Inherent in the high temperature gradients used In

practice. (See accompanying graphs.)

Calcination trials were carried out under heavy and
,

light oxidation and mild reducing conditions at peak

temperatures ranging from 950 C to 1080 C. As a basis for

comparison, all the samples were fired at 1030 C and

reflectivities measured.

would be used for this purpose, but these types of machine

are not available at a small enough scale for this

excercise. We simulated the eff~ct by using two passes

through a disc pulveriser, Which, we feel, does not achieve

the same degree of fineness.
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This process was introduced to remove particles in

excess of 20 microns and produced a consistant fine product

which could be used for reflectivity measurement. It

con$is~? of elutriating the powder in an air stream nd

collecting the fines in a filter bag.
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7J CLASSIFICATION

634035
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Harafield PAGE 8

THE RESULTS

The aims of this phase of the project were:-

1] To establish whether the Tasmanian clays were

suitable for the production of calcined products.

2] To identify any differences between the samples

supplied.

3] To carry out preliminary work on establishing a

production route.

4] To produce some pigment samples for testing by

the paint industry.

5] To recommand a definative route for the

development of a viable project.

The results will be discussed in two sections, the

first relating to the clay potential and the second to the

actual process. Both carry recommendations for the next

phase.



We think that the refining residue would be capable

of retreatment to produce a good ceramic raw material, but

this would be the subject of a separate study.

The clays are extremely susceptable to slight

variations in calcination conditions, and we do not believe

that these have yet been optimised. However under identical

conditions the various samples yielded the following

reflectivities:_

The samples received fell into two visual

categories, samples GS 30 to 33 were very dark in colour

with a strong reaty odour, samples 34 and 35 were of a pale

buff colour with less organic odour. Where, ,or various

reasons, any samples were ccmbined, only those of the same

visual type wern used.

Non~ of t)e samples presented any particular

,pr~nlems and their behaviour was extremely uniform despite

th~ir superficial differences. Trials on recoveries yielded

very similar figures and we expect a level of 30% recovery
,

prior to calcining to be normal with a futher loss on

ignition resulting in an overall product recovery of 25%.

634037
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THE CLAYS

(~,

Marafield
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The Acc+ine sample is +or comparison •

optimum may not be the same for all types.

Note: GS34* was +ired at a lower temperature at high speed

PAGE 10

7.8

8.3

YELLOWNESS

80.7

f

81.7

BRIGHTNESS

~~ ...
• r J , .'V,-,t

being the most important. With the process envisaged here,

we feel that iron is the overriding contributor to fired

yellowness and some systems for reducing it should be

examined. The included table gives full chemistry.

..

determining final calcined colour with iron and tit~nia

Chemistry appears to be the most significant factor in

little use in predicting final brightness, but we are also

aware that colour responds to calcination conditions and the

The work to date indicates that the colour 0+ clays is of

ACCL Acc+ine

GS 34*

GS 30 Nla Nla

GS 30/31 77.6 8.7

GS 31 75.1 10.2

GS 32/33 75.3 7.5

GS 34 81.3 6.9

GS 35 77.5 8.9

SAMPLE

Mara+ield
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634039

The chemistry indicates some quite large variances between

samples, with iron levels from less than 1% to'more than 2%

and titania varying from 0.8% to over 2%. In general the

chemistry is very similar to earlier samples, and the

alumina levels (especially after calcining) are very stable.

On the basis of the work to date, it can be stated that feed

for pigment production should be selected on the basl~ of

low titania and iron levelS.

PAGE 11

•
I

o

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



•
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

634040

Ma~afield PAGE 12

THE PROCESS

The pilot plant studies have aimed at reproducin9

the system used in America fo~ the production of clay based

p i 9ments. However, from the cost point of vi.~, it was too

ea~ly in the p~oject to conside~ usin9 any purpose desi9ned

equipment and the simulation has been carried out using

available plant togethe~ with some fabricated modifications.

ALL OF THE DIFFERENCES IN THE PROCESS ARE LIKELY TO

CONTRIBUTE TO A WORSE RESULT THAN WOULD BE ACHIEVED IN

PRACTICE.

The dispersion technique used was effective, but we...
would like to achieve a higher work input to ensure that all

the available fine fraction is recoverable. For pilot

purposes this would involve modifying the existing mixer to

handle smaller volumes of mate~ial at higher solids. In a

production unit we would aim for a work input of about 40

KWHrs pe~ tonne.

.•

The refining technique used to date is crude and

somewhat inefficient. In practice the p~ocess would require

a second stage comprising 10mm cyclones and a scavenger

stage to reduce losses to tailings. This can be simulated,

but the sample size available did not allow a mo~e



Secondary milling presents no problem.

PAGE 13
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b.canclassificationAir

Millin9 was not a major problem but could probably

be improved by usin9 a small attritor mill (this could also

be use for the final millin9 of the calcined product.)

Calcinin9 is very difficult to simulate as the

American process uses a Herreschoff kiln which contains a

series of trays mounted on a vertical shaft and the clay

cascades throu9h a temperature 9radient in about 35 minutes,

it is then flash cooled. (See earlier 9raphs). To come close

to this process would involve us in fabricatin9 a small

scale unit using hi9h grade stainless steel and insulatin9

fibre blanket.

634041

The dewaterin9 and dryin9 processes used also

differed from the American practice, in that the clay was

pressed in the floculated state rather than bein9 directly

spray dried. Our experience with smallcale spray driers

has not been happy and simulatin9 this phase is a problem.

It is possible that by employin9 a drum drier (which would

have to be fabricated) that a direct dried, dispersed clay

could be produced.

Harafield

sophisticated approach. In view of the hi9h level of

relatively coarse or9anic trash, we would also introduce a

number of screenin9 stages into the circuit.
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The accompanying flow diagram shows our best opinion

as to a final process for full scale production.

simulated, we already have a serviceable unit which we will

be making more flexible.

PAGE 14
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THE PIGMENTS

The table of reflectivities indicates one of the

most important properti~~ of a mineral based pigment. In

general the results to date have shown that brightnesses as

good and better than eXisting clay extenders can be

achieved, but these are still 4% lower than imported

calcined clay pigments. The high yellowness figures are

encouraging, as it is frequently possible to modify such

pigments to increase brightness. Factors contributing to

improved brightness are, finer particle size, better

controlled calcining, and chemical iron reduction.

In other regpects the pigments produced to date are

too coarse, ( a function of process rather than feed), and as

a result of higher bUlk density than is normal. However the

density of 0.3 tonnes per metre lies between that of a clay,

0.4 tonnes per metre, and a pigment, 0.23 tonnes per metre.

Although we would be happy for a small sample to be

examined by a paint manufacturer for comment, we believe

that pigments of far better quality are produceable "from

selected feed.
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PROPOSED PROGRAMME

A numbe~ of a~eas ~anging f~om ~ese~ves to ma~ket

now need to be examined.

Fi~stly some ~ese~ve needs to b@ @stablished and we

believe that this can be done on the basis of i~on and

titania. A numbe~ of auge~ d~ill holes will be ~equi~@d with

chemist~y on each 1 met~e inc~ement. Th@ aim should be to

establish a minimum of 500,000 tonnes of low i~on/titania

clay. The a~eas most p~omising at p~esent a~e thos@

comp~ising samples GS 2 (fi~st se~ies) and GS 34 , GS 32 and

33 also look inte~esting.

Secondly the~a~ket now needs close~ examination. A

study should be ca~~ied out of market size, paint, rubber

and pape~, for pigments and of the investment casting and

inSUlator indust~y as potentially markets fo~ ove~size

mate~ial.

Thirdly some fu~ther small scale wo~k should be

car~ied out using eXisting material to optimise the

calcination tempe~ature and investigate chemical reduction

of i~on which could effectively bring unSUitable material

into ~ese~ve. It might also be useful at this point to

examine the ~esidues with a view to producing further

Bal@able p~oducts. We would pa~ticula~ly like to investigate

their use in white casting slips.



After the completion of this work consideration

should be ~iven to the production of one tonne of pi~ment

from the identified reserve for market samplin~ both here

and overseas.

Only after the completion of these phases should

detailed plant desi~n commence.

/44
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REFINED
CHEMISTRY OF SAMPLES

SAMPLE NO Si02 AI203 Fe203 CaO MgO Na20 K20 MnO Tl02 L.O.I.

GS31 45.10 21.50 1.00 0.03 0.:79 0.19 3.40 0.01 1.20 26.80

GS34 52.60 2:7.50 0.98 0.03 0.:76 0.18 3.60 0.01 0.:7:7 13.50
,

GS35 49.90 28.20 2.05 0.03 1.06 0.19 3.:70 0.01 2.10 12.80
I •

GS30/31 46.60 23.80 1.04 0.04 0.82 0.18 3.60 0.01 1.20 22.:70

GS32/33 46.00 21.60 0.98 0.04 0.:74 0.18 3.30 0.01 1.00 26.20
i . '.

GS32/33 45.50 2.2.10 0.90 0.05 0.6:7 0.19 2.90 0.01 • 0.90 26.80,
(bleached) ,, .

--------------------------------------------------------------------------------------------------------------
CALCINED

GS31 61.61 29.3:7 1.3:7 0.04 1.08 0.26 4.64 0.01 1.64

GS34 60.81 31.:79 1.13 0.03 0.88 0.21 4.16 0.01 0.89

GS35 5:7.22 32.34 2.35 0.03 1.22 0.22 4.24 0.01 2.41

GS30/31 60.28 30.:79 1.35 0.05 1.06 0.23 4.66 0.01 1.55

GS32/33 62.33 29.2:7 1.33 0.05 1.00 0.24 4.4:7 0.01 1.36

GS32/33 62.16 ~ 1.23 0.0:7 0.92 0.26 3.96 0.01 1.23
(bleached)
--------------~-----------------------------------------------------------------------------------------------
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Comparison of American &1d Pilot Run
Temperature Profiles
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Degrees centigrade
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SCHEMATIC FLOW SHEET

DISPERSION
60 KW

I
DISPERSION

60 KW
-----)----------1
I SO mm cyclone ----)----- Tail
I I
J---(----- 10 mm cyclone

I
Spray Drier

I
Bauer l'1ill

I
Herreschoff Kiln

I
Pnuematic conveyor/cooler

I
Bagger

-.
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TOP: PRIMARY CRUSHER

BOTTOM: AIR CLASSIFIER
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IN THE LABORATORY
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