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1.0 INTRODUCTION

This supplementary report documents the conclusion of phase one
investigation of sixteen ochre samples supplied by Henry Shamnon.
The initial report was based on work carried out on only six of
these samples and the results of the remaining ten samples and

some further investigative work is documented here.
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2.0 TESTING PROCEDURES

2.1 Sample Preparatirn
Raw ochre sample wvas weighed and dried in a convection oven.

This *ook 36 to 48 hours to achieve zero molsture.,

The dried sample was split, one half retained and the other
ball milled. The milled product was agailn split and half of

it calcined.

2.2 Preliminary testing
Bafore commencing rouline worl, it was necessary to
establish the ball milling time and the calcination

temperature to be used.

Tnitially grinding was carried out using a 300 mm diameter

unlined steel ball mill, which we constructed for the
purpose, However the first trial resulted in the ochre
charge plastering the inside of the mill with little or no

grinding. To overcome this the mill was fully lined with 3mm

linatex sheeting. Thiz cured the 1nitial problem but

resulted in excessive coating of the balls. Although the

moisture of the charge was measured at only 1%, this
5
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appeareaed to be the cause of the problem and on re - drying
the problem disappeared. The sample 1n gquestion had been

left in the cold oven over the weekend and the uptake of
atmospheric molsture over this time was sufficient to impede
grinding. All further =mamples were kept in the hot oven

untlil loaded into the wmill.

A sample of ochre was milled for 1Hr, 2Hrs, 1Hrs, S8Hrs,
l6Hrs, and 32Hrs and samples checked for colour parameters
and diluted colour parameters. The chroma level increased
with increased grinding time but as the increase was ounly
matrginal above 8Hrs, we accepted this ag the practical
oplimum for the system and standardised at this level.

Calcination is used to convert the hydrated yellow ochres to
rad colours and to establish the calcination temperature, a
sample was calcined at 250 C, 300 C, 350 €, and 400 C. The
chroma levels and ceolour angle were then measured. Colour

angle decreased {moved towards red) as the temperature was

increasead to 350 € and then stabilised. The chroma level
decreased significantly when 300 T was exceeded, we
standardlsed on 300 C. However some fine tuning around this

temperature way be beneficial.
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2.3 Boutine Testing
Based on the above information, we established the following
routine testing procedure.
a) Weigh out two samples of 3.5 Kilos each
b) Dry ‘these at 120 C for at least 36 hours or until 0%
moisture .
¢} Charge the mill with 65 Keg graded balls and one sample
{circa 2.5 Kiles).
d) Mil! for 8Hrs.
e) Split the milled sawple and charge the cold calciner.
f) Raise the calciner to 300 C and cut off gas (2Hrs).

g) Allow to cool naturally and remove.
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3.0 PIGMENT PREPARATION

3.1 Sizing

Ay the batch milling process did not allow clasifiation to
be used, some standard system was requitred to remove any
tramp oversize prior to testing pigmenting properties. At a
later stage, air classification will be used to generated
ultrafine fractions which will conform ¢losely to commercial
slizing. However at this stage 1t was felt that simply
screening at 100 wum would allow rapid and reproducible

comparisons of Lhe ochre range.

3.2 Paint Formulations

Previaus Lesting of ochres had relied on powder <colour
measurements and one dilution at 10%. This system had 1its
disadvantages in that the samples themselves were hard to
store or transport and were of little use for marketing

studies.

For this study we decided to use a paint medium as the
vehicle for pigment evaluation and to examine a far wider

range of Jdilutions,
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The paint selected for this study was a low sheen acrylic
formulation with titanium dioxide as the sole pigment. The

general formulation is as follows: -

Filler {Calecite) 136 grams / litre
Extender {Kaolin) 14 grvams / litre
Pigment (TiO2) 223 grams / litre

We decided to progressively substitute ochre pigment for

titanium diocxide up to 160 grams / litre,

3.2 Sample Paint Preparation
A master batch of paint was produced for each sample as
follows: -
A}l Weigh up 2.2 grams kaolin

6.8 grams calcite

16.15 grams ochre
b) Disperse this batch in 42 mls. of acrylic resin base with
Il ml Dispex, using high speed laboratory mixer for 5 min..
¢) Add 50 mls. of Low sheen white acrylic paint and re - mix
d} Remove 50 ml aliquot and store (160 grams / litre)
e} Add 50mls white paint and re - mix etc.

£f) Continue with dilutions until final sample at 10 grams /
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litre is taken.
This resulls in 3 samples at pigment loadings of

10,20,10,80, & 160 grams per litrae.

3.4 Sample disc Preparation

A 10 ml aligquot of sample paint was transferred to an inking
tray and a 60 ml sponge roller evenly charged with the
paint. The paint was then laid on a bond paper which was

backed with double sided tape.

Sets of disks were cut from the dried paper using a wad

punch and were then mounted on the prepared forms.

10
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1.0 COLOUR MEASUREMENT AND DATA ANALYSIS

4.1 Colour Measurement Technique
The tnstrument

Chromameter.

used for colour measurement was a

This is self contained unit with a

10704

Mineolta

measuring

head using a xenon source and the ability to report the data

on  a aumber of scales or even on th

Prior Lo a measurement run the unit

a c¢olour tile and then each disc is

the triple measurement and averaging

1.2 Colour Field Choice

As staled abuve, the unit can repor

e Munsell colour

chart
is standardized againgst
us ing

measutred in turn

function of the unit.

t on a number of scales.

Tor good colour measurement the choice lies between the Lab

system and the LLCH system.

The former measures

brightness

{LY and red and yellow co-ordinates and is probably the more

uselful for production control. The second system uses radial

co-ordinates te describe colour,

strength and a hue angle which are

reducing 1t to a  coleur

directly comparable

between samples and were selected for this evaluation stage.

11
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1.3 Plotting Results
The Jdata was transferred to a P.C. using a Supercalc 3.0

spreadsheet programme which enables the automatic production

of graphs of the data. As Lhe work proceeds, regression
programmes will be introduced to reduce dilution

relationships Lo mathematical formulae for use in designing

blending programmes for colour matching.

The output of this programme 1s appended as tables for each
of the ten samples examined to date and graphs of the

performance of both natural wnd calcined piligments.

12
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5.0 COMMENTARY ON RESULTS AND FURTHER WORK REQUIRED

The vizual examination of the sample discs 1s carried cut in
the light of the fact that, in commercial paint production.
what are rveferred to as "mid" colours are produced using a

culoured pigment loading of 60 grams / litre.

Against this subjective standard nine of the ten samples

performed extremely well Another subjective comment may be
made about the c¢olour range which covers reds, pinks
vellows, creams, and  lilac  and dove sreys. Ta  wmany

cases,even Lhough the absolute chroma level was quilte low,
it was persistent and togelher with the inherent darkness of
the sample, generated a very pleasing warm grey tone. A more
objective view may be expressed in lermns of colour aungle
which ranges from 39.0 to 90.9covering 11.5% of the total
colour spectrum.

As stated earlier, of the sixteen samples ecxamined, only
one , TT1/5 could be considered a failure, it was i fact
just a lightly stained talc with very low colouring power

and poor persistence when diluted. The cthers all have thetirv
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merits.

Although the pigmenting power varties considerably even the

worst result shows a chroma retention of 40% when diluted 16
times while the best gives a resullt of 60% at the same
dilution! Tt ig likely that these results will be furthero

improved by Fincer grinding.

5.1 Ancillary Investigations

During such an Investigation, i1t is inevitable that a nuuwber
of ancillary lines of enquiry come to mind. One obvious one
is  the use of high soergy bead mitls for  the fFinal
dispersion of the plgmenlts into paint or other media, there
is a move at the present time for some paint companies to
move away from micrenised {jet milled) pigments and used
lower cost milled pigments by incorporaling fluid bead
milling in the manufacturing cicvcuit. To investigate this
angle, we have built & small bead mill and run cne initial
trial. Unfortunately, the short cut method we tried,
dispersing direot]& into the acryric resin base, resulted in
excessive medium  breakdown and we will have to virtually
simulate actual paint production. To this end B.A.S.IF. have
been most wuseful in supplying base formulae, and we will
fallow up lhis aspect in Futurc work.

A second thought which occurred was to carry out calcination

14
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procedures in an uxygen free aktmosphere, mainly to see 1if we

could produce a different colour. The method we came up with

to achieve Lhis was simple and effective. The calcining
charge wWas loaded together with two pellets of pure
napthalene, known to the layman as moth balls! Thaese

vaporice at very Jlow lemperature and flush out the calcining
chamber .

The sample chosen for the trial was HT5/1, a sample of
strong colour, The result was unespected and exciting, the
colour angle changed only marginally., bul the chroma level
improved by 35% and the persistence of the pigment at 16
times dilution improved from 59% to G1%

We have been unable to find any mention of this offect in

the literature.

In order to verifly the phencmenon, we ran a  second briml
using MTL/L, one of the lilac greys with relatively low
chroma. The result this time was less dramatic but =still

hiszhly significant. Chroma improved by 17% and persistence
at 16 times dilution improved from 532% to 4%,

[t is unlikely that one shot (n the dark has achieved the
ultimate, hut ik has opened the door to research to further

crthance what we believe to bao excellent natural pigments.
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We now irntend to cartry out the following supplementary

programme on the same samples.

1.0 Establich parameters for three pigments at the vellow
end, red end, and middle of the existing range.
2.0 Endeavour to manufacture these by blending.
3.0 Using these three blended feeds examine the effects of:
a) Small changes in calcination temperatures
b} Very high grinding energy inputs, using the bead
mill.
c) Further verify the napthalene effect on blended
sample:s.
d) Trial other solid reagents, both reducing and
oxtdising during caleination.
Following these studies, further lavrge samples will be
regquired for the production of market samples for pilot
trials. Thege are currently being obtained by Henry Shannon.
A parallel stltudy will examine the e&ffectiveness of the

plgment as a cemenl colourant.

16
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APPENDIX I
SUMMARY OF NATURAL PROPERTIES
FOR ALL SAMPLES EXAMINED
Samples are listed in order of
Sample No.
Brightness
Throma
Hue Angle

Pigmenting power

1070158
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TASMANIAN OCHRE PROJECT SUMMARY OF NATURAL DATA
SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF
NUMBER AT 40 GRAMME LEVEL 20 GRAMME

TO 80 GRAMME
HT3/2 86 .2 21.6 86 71
HT5/1 85.7 22.5 85.8 68
HTs/5 85.4 16 78.9 65
MT1/1 76.1 7.3 46 .8 71
MT2/3 79.4 9.8 69.1 79
MT3/6 79.3 9.7 79.8 70
MTA/6 g86.4 17.4 86.1 69
MT5/4 82.3 19.3 79 .6 70
TT1/1 g7.2 14.9 83.9 63
TT1/2 85.8 17.5 81.7 65
TT1/5 91.1 5.9 86.3 56
TT1/8 90.7 i0.6 84.9 60
TTA/6 85.8 18 84 .4 67
LP2/6 B5.6 14.7 80.8 67
BT1/1 74.9 6.5 71.4 75
BT1/6 73.4 7.1 70.9 77
TASMANIAN OCHRE PROJECT SUMMARY OF NATURAL DATA
SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF
NUMBER AT 40 GRAMME LEVEL 20 GRAMME
TO 80 GRAMME

TF1/5 91.1 5.9 86.3 56
TT1/8 90 .7 10.6 84.9 60
TT1/1 87.2 14.9 83.9 63
MT4/6 86.4 17.4 86.1 68
HT3/2 86 .2 21.6 86 71
TT1/2 85.8 17 .5 81.7 65
TT4/6 g85.8 18 84 .4 67
HTS5/1 8.7 22.5 85.8 68
LP2/8 85.6 14.7 g0 .8 67
HTS5/5 85.4 16 78.9 65
MT5/4 82.3 19.3 79.6 70
MT2/3 79.4 9.8 69.1 79
MT3/6 79.3 9.7 9.6 70
MT1/1 76.1 7.3 46 .8 71
BT1/1 74.9 6.5 71.4 75
BT1/6 73. 4 7.1 70.9 77
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TASMANIAN OCHRE PROJECT SUMMARY OF NATURAL DATA
SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF
NUMBER AT 40 GRAMME LEVEL 20 GRAMME

TO 80 GRAMME
HT5/1 85.7 22.5 85.8 68
HT3/2 86.2 21.6 86 71
MT5/4 82.3 18.3 79.6 70
TT4/6 85.8 18 84 .4 67
TT1/2 85.8 17.5 81.7 65
MT4/6 86.4 17.4 86.1 69
HT5/5 85.4 16 78.9 65
TT1/1 g7.2 14.9 83.9 63
LP2/6 B5.6 14.7 80.8 67
TT1/8 80.7 10.6 84.9 60
MT2/3 79. 4 9.8 69.1 79
MT3/6 79.3 9.7 79.6 70
MT1/1 76.1 7.3 46.8 71
BT1/6 73.4 7.1 70.9 77
BT1/1 74.9 6.5 71.4 75
TT1/6 91.1 5.9 86.3 56
TASMANIAN OCHRE PROJECT SUMMARY OF NATURAL DATA
SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF
NUMBER AT 40 GRAMME LEVEL 20 GRAMME

TO 80 GRAMME
TT1/5 91.1 5.9 86.3 26
MT4/6 86.4 17.4 86.1 69
HT3/2 g6.2 21.6 Bb 71
HT5/1 85.7 22.5 B5.8 €8
TT1/8 90.7 10.6 84.9 60
TT4/6 85.8 18 84.4 67
TT1/1 87.2 14.9 83.9 63
TT1/2 85.8 17.5 81.7 65
LP2/86 85.6 14.7 80.8 67
MT5/4 82.3 15.3 79.6 70
MT3/6 79.3 9.7 78.6 70
HT5/5 85.14 16 78.9 65
BT1/1 74.8 6.5 71.4 75
BT1/6 73.4 7.1 70.9 77
MT2/3 79.4 9.8 69.1 79
MT1/1 76.1 7.3 46.8 71
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TASMANIAN OCHRE PROJECT SUMMARY OF NATURAL DATA
SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF
NUMBER AT 40 GRAMME LEVEL . 20 GRAMME
TO 80 GRAMME

MT2/3 79.4 9.8 69.1 79
BT1/6 73.4 7.1 70.9 77
BT1/1 74.9 6.5 71.4 75
HT3/2 86.2 21.6 B6 71
MT1/1 76.1 7.3 46.8 71
MT5/4 82.3 18.3 79.6 70
MT3/6 79.3 9.7 79.6 70
MT4/6 86.4 17.4 Bg.1 69
HT5/1 85.7 22.5 85.8 68
TT4/6 85.8 18 84.4 67
LP2/6 85.6 14.7 80.8 67
TT1/2 85.8 17.5 81.7 65
HT5/5 85.4 16 78.9 65
TT1/1 87.2 14.9 83.9 63
TT1/8 90.7 10.6 84.9 60
TT1/5 91.1 5.9 86.3 56
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APPENDIX ITI
SUMMARY OF CALCINED PROPERTILS
FOR ALL SAMPLES EXAMINED
Samples are listed in order of
Sample No.
Brightness
Chroma
Hue Angle

Pigmenting power
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TASMANIAN OCHRE PROJECT SUMMARY OF CALCINED DATA
SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF
NUMBER AT 40 GRAMME LEVEL 20 GRAMME
' TO 80 GRAMME
HT3/2 73 23.5 54.2 79
HT5/1 75.4 18 51.4 78
HT5/1R 70.7 23.5 51.2 80
HT5/5 73.9 13.4 43.8 ' 78
MT1/1 74 7.9 39 79
MT1/1R 72.8 9.1 44.1 76
MT2/3 75.8 10.1 418 77
MT3/6 73.8 9 53.8 73
MT4/6 78.4 13.7 51.4 76
MT5/4 69.6 17 .4 48 .7 78
TT1/1 79.6 15.2 53.5 68
TT1/2 75.1 18.2 52.9 73
TT1/5 88.2 7.1 67.8 60
TT1/8 83.5 11.4 59.4 69
TT4/6 74.2 18.5 52.6 73
LP2/6 75.3 13.5 48.7 73
BT1/1 70 3.7 11.7 73
BT1/6 70.1 4.2 46.3 77
TASMANIAN OCHRE PROJECT SUMMARY OF CALCINED DATA
SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF
NUMBER AT 40 GRAMME LEVEL 20 GRAMME
TO 80 GRAMME

TT1/5 88 .2 7.1 67.8 60
TT1/8 83.5 11.4 59.4 69
TT1/1 79.8 15.2 53.5 68
MT4/6 78 .4 13.7 51.4 76
MT2/3 75.8 10.1 48 77
HT5/1 75 .4 18 1.4 78
LP2/6 75 .3 13.5 48.7 73
TT1/2 75.1 18.92 52.9 73
TT4/6 74.2 18.5 52.6 73
MT1/1 74 7.9 39 79
HT5/5 73.9 13.4 43.8 78
MT3/6 73.8 9 53.8 73
HT3/2 73 23.5 54.2 79
MT1/1R 72.8 9.1 44.1 76
HT5/1R 70.7 23.5 - 51.2 80
BT1/6 70.1 4.2 46.3 77
BT1/1 70 3.7 41.7 73
MT5/4 69.6 17.4 46.7 78
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TASMANIAN QCHRE PROJECT SUMMARY OF CALCINED DATA
SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF
NUMBER AT 40 GRAMME LEVEL 20 GRAMME

TO 80 GRAMME
HT3/2 73 23.5 54.2 79
HT5/1R 70.7 23.5 51.2 80
TT4/6 74 .2 18.5 52.6 73
TT1/2 75.1 18.2 52.9 73
HT5/1 75.4 18 51.4 78
MT5/4 69.6 17.4 46.7 78
TT1/1 79.6 15.2 53.5 68
MTa/6 78.4 13.7 51.1 76
LP2/6 75.3 13.5 48.7 73
HT5/5 73.9 13.4 43.8 78
TT1/8 B3.5 11.4 59.4 69
MT2/3 75.8 10.1 18 77
MT1/1R 72.8 9.1 44.1 76
MT3/6 73.8 9 52.8 73
MT1/1 74 7.9 39 79
TT1/5 8g.2 7.1 67.8 60
BT1/6 70.1 4.2 46 .3 77
BT1/1 70 3.7 41.7 73
TASMANIAN OCHRE PROJECT SUMMARY OF CALCINED DATA
SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF
NUMBER AT 40 GRAMME LEVEL. 20 GRAMME
TO B0 GRAMME

MT1/1 74 7.9 39 79
BT1/1 70 3.7 41.7 73
HT5/5 73.9 13.4 43.8 78
MT1/1R 72.8 9.1 4.1 76
BT1/6 70.1 4.2 46.3 77
MT5/4 69.6 17.4 46 .7 78
MT2/3 75.8 1i0.1 48 77
LP2/6 75.3 13.5 48 .7 73
HT5/1R 70.7 23.5 51.2 80
HT5/1 75.4 18 51.4 78
MT4/6 78.4 13.7 51.4 76
TT4/6 7.2 18.5 52.6 73
TT1/2 75.1 18.2 52.9 73
TT1/1 79.6 15.2 53.5 68
MT3/6 73.8 9 53.8 73
HT3/2 73 23.56 54.2 79
TT1/8 83.5 11.4 59.4 69
TT1/5 88.2 7.1 67.8 60
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TASMANIAN OCHRE PROJECT SUMMARY OF CALCINED DATA
SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF
NUMBER AT 40 GRAMME LEVEL 20 GRAMME
TO 80 GRAMME

HT5/1R 70.7 23.5 51.2 80
HT3/2 73 23.5 54 .2 79
MT1/1 74 7.9 39 79
HT5/1 75.4 18 51.4 78
HT5/5 73.9 13.4 43.8 78
MT5/4 69.6 17.4 46 .7 78
MT2/3 75.8 10.1 48 77
BT1/6 70.1 4.2 46.3 77
MT1/1R 72.8 9.1 44.1 76
MT4/6 78.4 13.7 51.4 76
TT1/2 75.1 18.2 52.9 73
TT4/6 74.2 18.5 52.6 73
LP2/6 75.3 13.5 48.7 73
BT1/1 70 3.7 41.7 73
MT3/6 73.8 9 53.8 73
TT1/8 B3.5 11.4 59.4 69
TT1/1 79.6 15.2 53.5 68
TT1/5 88.2 7.1 67 .8 60
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APPENDIX IIT
DATA FOR FINAL TEN SAMPLES
Colour charts
Digitised colour data sheels

CGraphs of natural aud calcined data
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TASMAMIAN OCHRE PROJECT
SHMPLE MO :— BT |

MIMUS 100um FRACTIOH

o e e s e e e . e i e s

SIMPLE TYPE

MILLEDS ~
CALCIMED: 200

MATURAL
Brightrnes
Chroma
Fingle
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TASHMANIAN OCHRE PROJECT
= SAMPLE MOz~ BT1.1 T MILLED:~ - 8 HRS TOTAL. PLEMENT . LOADING : : , R
e S - CALCIMNED: CEOGQ O IDF gl ‘ - : . R
SUHIFUS 1000m FRAGTION ' : , l _ , . : T T
SAMPLE TYPE A | 1 17 1 T
: T S S | TTITTTTTTTTTTTTTITETT T T T TRy
- HATURAL 1 1 1 1 - 1 S 1
S 1 : 1 1 - 1 ] 1 - 1 i
- Brightnes 1 a3 1 FALT 1 749 1 9.7 1 - 586 1 -
x 1 . _ 1 1 1 * 1 , 1
Chiroma 1 5.1 1 5.8 1 . 5 1 P 1 3.5 Sl
- 1 1 1 i - 1 1.
Fngle 1 F1.9 1 P17 1 1.4 1 oL 1 1 59, 2 1
, 1 1 1 1 1 - . 1
;T ! a LT 1 1 i T .
- PIGMENT LORADING 1 1 1 1 1 l 1
gramssLitre 1 10 1 Lo 1 G0 1 =l 1 1a0 -
R i ~ 1 m— T - YT R
CALCIMED 1 i 1 1 1 1
- T - i 1 1 1 ' 1
. Brightres i .9 i TE.S 1 7O 1 BE 1 52,2 1
. 1 : 1 1 » 1 1 - 1
Chiroma 1 2.8 1 3.2 1 3.7 1 4.4 1 5.3 1 ,
1 1 1 1 R 1 : i :
Fngle 1 43,1 1 0.2 1 41.7 1 42,7 1 45 1 ]
1 1 1 1 1 1 )
1. 1 1 1 1 1
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TASMANIAN OCHRE PROJECT

SIMPLE Mo :- BT Y6 MILLED: - B  HES TOTAL PIGHMENT 323 g/litre
CALCIMED:OOO ¢C _
MINUS 100um FRACTION

SHMPLE TYPE 1 1 1 1 1 1
1 1 1
NATURAL 1 1 1
| 1 1
Brightnes - 1 1 1
1 1 1
Chroma 1 1
1 1 1
Fngle 1 1 1
1 :: 1
5 . 1 1
PIGMENT LOADIHMG 1 1 1
gram=/litre 1 10 1 1
1 1 1 i 1 )
CRALCINED 1 1 1 1 1 1
1 1 3 1 1 1
Brightnes 1 1 1 i | 1 1
1 1 1 | 1 1
Chroma 1 | 1 1 1 1
1 i 1 1 1 1
FAngle 1 1 1 1 1 1
1 1 /| 1 1 1
1 1 1 1 1 1
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TASHMANMIAN OCHRE PROJECT

SAMPLE MO :-LJ° 2/6

MIHUS 100um FRACTION

MILLED: ~ 2 HRS
CALCIMED: OO0 C

- TOTAL PIGHMENT 323 g/litre

107035

SHMPLE TYPE 1 i 1 1 1 1 1
1 1 1 1 1 1
NRTURAL 1 ,//”#——-\\\»\ 1 1 1 1 1
1 ' \ 1y 1 1 1 1
Brightnes 1 t 1 1§ a1 1 1
1 1 i 1 | 1 1 1
Chroma 1 \ 1 1 1 1 '3
1 1 1 1 1 1
Fingle 1 \ 1 1 1 1 1
v 1 1

1 e 1 1 1
- - 1 ki b o e " 1 i 1
PIGMENT LOADIMG 1 1 1 1 1 1
grams/litre 1 10 1 20 1 40 1 1 160 1
1 i " ¥ e 1 1 1 i} 3
CHLCINED 1 1 1 1 1 1
1 1 1 1 1 1
Erightnes 1 A 1 1 . b 1 1
— 1 1 1 1 1 1
Chroma 1 1 1 1 1 1
1 1 1 1 1 1
Fngle 1 1 1 1 1 1
gie 1 g 1 1 1 1
1 1 1 i 1 1
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TASMAMIANM OCHRE PROJECT

SHMPLE MO - HT 3/2

MIHUS 100um FRACTION

MILLED: -
CALCIMED: 3OO

TOTAL PIGHMENT 323 g-/litre

107039

it

1
=y

SHMPLE TYPE 1 1 1 1
MATURAL 1 1 1 1 1
1 1 1 1 1
Brightrnes 1 1 1 i 1 1
1 1 1] 1 1
Chroma 1 1 1% 1 1
1\ 1 1 1 1
Fingle 1 1 1 | 1
1 N 1 1 1 1
¥ o 1 1 1 1 1
FIGMEMT LORDIMG 1 1 1 1 1 5 4
grams/litre 1 10 1 20 1 410 1 &0 1 160 1
1 i . 1 RS Sl < gy 1 T el
CRLCIMNED 1 1 1 1 1
1 1 1 1 1
Brightnes 1 1 | LA 1
1 1 1 1 |
Chroma | 1 1 1 1
1 1 1 1 1
Fngle 1 1 1 1 1
1 - 1 1 1
1 1 1 i 1

i

-
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TASHMAMIAN OCHRE PROJECT

SAMPLE MO :- T T /2 MILLED: - 9  HRS

TOTAL PIGMEMT 323 g/litre
CALCIMED: DOQO ¢ :

£he

MIAUS 100um FRACTION
SHMPLE TYPE 1 1 1 1 1 1
1 — | - 1 1 1 1
MATURAL 1 o’ \ 1 1 1 1 1
1 / 1 1 1 1 1
Brightnes 1 1 1 1 & 1
14 | 1 i 1 1 1
Chroma 11 1 1 1 1 1
1\ 1 1 & 1 1
Fingle 1 N\ 1 1 1 1 1
1 ‘\\ 1 1 1 1 1
B 1 1 1 1 1
PIGHMEMT LOADIMG 1 1 1 1 1 1
grams/litre 1 10 1 20 1 40 1 1 160 1
1 1 1 1 1 1
CALCINED 1 ! 1 1 1 1
1 3 i 1 1  §
Brightnes 1 1 1 1 1 1
18 1 1 1 1 1
Chroma 1 1 1 1 1 1
1% 1 1 1 1 1
Fngle 1 i | | | 1 |
1 1 1 1 1 1
1 1 1 1 1 1
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THSMAMIAN OCHRE PROJECT
sPLE Mo i- T T Mg MILLED: - S TOTAL PIGMENT 323 g/litre
CALCIMED: &XOQ :
MIMUS 100um FRACTIOM
SAMPLE TYPE 1 1 1 1 1 1
1 , 1 1 1 1 1
MATURAL 1 TR 1 1 1 1 1
1 1 1 1 1 1
Erightnes 1 1 1 3 1 1
1 1 1 1 § 1 | 1
Chroma 1 1 1 : 3 1 B!
1 1 1 1 1 P 1
Fingle 1 1 1 1 1 1
: 1 1 1 1 1 1
1 1 1 1 1 1
PIGMEMT LOADIMG 1 1 1 1 1 1
grams/litre 1 10 1 1 40 1 1 160 1
1 1 1 1 1 1
CALCIMED 1 1 1 1 1 1
1 1 1 1 1 1
EBrightres 1 1 1 . 1 1
1 3 18 18 B! 1
Chroma 1 1 1| 1| 1 1
1 1\ 1 ™ 1 1
Fngle 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 i 1 1
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TASMAMIAN OCHRE FPROJECT

SAMPLE MO :— T T }%3

MILLED: ~ & HRS
CALCIMED: DOO C

MIHUS 100um FRACTIOHN

- TOTAL PIGMENT 323 g/litre

107051

SHMPLE TYPE 1 1 1 1 1 1
1 1 1 1 1 1
MATURAL 1 1 1 1 1 1
1 1 1 1 ek 1
Brightnes - 1 1 1 \ 1 A1 1
1 1 1 1 11 1
Chroma )| 1 1 i | 1 1
/| 1 1 1 7 1 1
Fingle 1 1 1 1 1 1
1 1 1 1 1 1
Y 1 1 1 1 1
FIGMEMT LOADIMG 1 1 1 1 1 1
grams/litre 1 10 20 1 40 1 1 160 1
1 1 1 1 1
CALCINED 1 i 1 1 1
1 1 1 1 1
Brightnes 1 i | » | 1 1
1 1 1 1 1
Chroma 1 1 1 1 1
1 1 1 1 1
Angle 1 1 1 1 1
1 1 1 1 1
1 3 1 1 1

g®0
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TASMANIFAN OCHRE PROJECT
SHMPLE MO :=T T L"/b

MIHUS 100um FRACTION

MILLED:- & HRS

CALCINED:DL4O C

TOTAL PIGHMEWT 323 grlitre

107055

-

-

SAMPLE TYPE 1 1 1
1 e 1 1 1 1
MRTURAL 1 1 /_ 1 1 1
1 \ 1 4 1 1 1
Brightnes 1 | 1 1 1 1
1 | 1 10 1 1
Chroma i 1 10 1 1
1 ‘-\ 1 1 1 1
Fingle 1 \, 1 N 1 1 1
1 “ 1 -. 1 1 1
Te— \\_
1 1 1 1
FIGMEMT LOADIMG 1 1 1 1 1
grams/litre 1 10 X 20 1 1 160 1
1 1 1 1 1 1
CALCINED 1 1 1 1 1 1
1 1 1 1 1 1
Brightrnes 1 1 1 - | 1 1
1 1 1 1 1 1
Chroma 1 1 1 1 1 1
1 1 1 1 1 1
Fngle 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 i 1 1
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TASHMAMIAN DCHRE PROJECT
SEMPLE MO :- M1T ‘3/6 MILLED: - 2 HRES TOTAL PIGHENT 323 gr/litre
CALCIMED: OOO cC :
MIHUS 100um FRACTION
SHMPLE TYPE 1 1 1 1 1 1
1 g 1 1 1 1 1
MATURAL ) o 1 1 1 1 1
1 A 1 1 1 1 1
Brightnes 1 4 1 \ 1 1 1 1
14 1 1 1 1 1 1
Chroma 11 | B | 1 1
1% 1 1 1 1 1
Fingl= 1 ¥ 1 1 1 1 1
1 \ 1 1 1 1 1
[ 1 1 1 1
FIGMENT LOADIMG 1 1 1 1 1
grams/1litre 1 10 20 1 40 1 80 1 160 1
1 1 1 1 1 i 1
CALCINED 1 1 1 1 1 1
1 1 1 1 1 1
Brightnes 1 k& 1 1 1 1
1 A 1 1 1 1 1
Chroma | 1 ) 1 1 i 4
1 ¥ 1 1 1 1 1
Fngle 1 f 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
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TRSHMAMIAN DOCHRE PROJECT
SAMPLE MO - 11T 5/ 4 MILLEDS: — HRS TOTAL PIGMEMT 323 gs/litre
CALCINED: OOO ¢ :
MIHUS 100um FRACTIOH
SHMPLE TYPE 1 1 1 1 1 1
| — 1 1 1 1 1
MATURAL 1 1 1 1 1 1
1 1 1 1 ! 1
Brightnes 14 1 1 1 1 1
1 1 1 1 1 |
Chroma 1 1 1 | 1 1
1 X 1 1 1 1 1
Fngle I W X 1 1 1 1
1 \ 1 1 1 1 1
1 1 1 3 1 1
FIGMEMT LOADIMG 1 1 1 1 1 1
grams/litre 1 10 1 20 1 40 1 1 160 1
1 1 1 1 1 1
CALCIMED 1 1 1 1 1 1
1 1 1 1 1 1
Brightnes 1 1 1 . ! 1 1
1 1 1 1 1
Chroma 1 1 1 1 1 1
1 1 1 1 i 1
Fngle 1 1 i 1 1 1
1 1 1 1 1 1
1 | 1 1 | 1
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TRSMAMIAN OCHRE PROJECT : &
X 5 ' : &
spLE Mo :- HT 9/ MILLED: - = HRS TOTAL PIGMENT 323 g/litre

CALCIMED: DOO R C
MINUS 100um FRACTION

SAMPLE TYPE 1 1 1 1 1 1
1 1 1 1 1 1
MATURAL 1 1 1 1 1 1
1 1 1 1 1 1
Brightrnes 1 1 1 1 1 1
1 1 1 1 1 1
Chroma 1 1 1 1 1 1
1 1 1 1 1 1
Fngle 1 1 1 1 1 1
1 1 1 1 1 1
R 1 1 1 1 1
PIGMENT LOADIMG 1 1 1 1 1 1
grams/litre 10 1 20 1 40 1 20 1 160 1
1 1 1 1 1 1
CRLCIMED 1 1 1 1 1 1
1 1 1 1 1 1
Brightnes 1 1 1 .1 1 1
1 1 1 1 1 1
Chroma 1E | 1 1 1 1 1
1 1 1 1 1 1
Fingle * 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
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TRSHMAMIAN OCHRE PROJECT
: ' g - -
SHMPLE MO :- 1T MILLED:~ TOTAL PIGHMEMT 323 gr/litre
CALCIMED: SO0OK C .
MIMUS 100um FRACTIOM
SHMPLE TYPE 1 1 1 1 1 1
1 1 1 1 1 1
METURAL 1 1 1 1 1 1
g 1 | I 1 1
Brightrnes 1 1 1 1 1 1
1 1 1 1 1 1
Chroma 1 1 1 1 1 1
1 1 1 1 1 1
Fingle 1 1 1 1 1 1
1 1 1 1 1
| 1 1 1 1 1
PIGMENMT LORDIMG 1 1 1 1 1 1
grams/litre 1 10 1 1 40 1 1 160 |
1 1 1 1 1 1
CRLCIMED | ¥ 1 1 1 1
1 1 1 1 1 i
Brightnes 1 4 1 L ! 1 1
1 1 1 1 1 1
Chroma 1.8 1 1 1 1 1
1% 1 1 1 1 1
Fngle ¥y 1 1 1 1 1
1 1 1 1 1 |
1 1 1 i 1 1
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