. KRB so/i6s

CONFIDENTIAL.

AUSRTALIAN MINERAL DEVELOPMENT LABORATORIES.

AoM.DoLae 9.
PROJECT 149/3.

o S.As DEPARTMENT OF MINES.
/‘dw\ 1 . PLASTER OF PARIS.

FIRST REPOKT.

COLOUR IMPROVEMENT .

BY

BeEs Ashtone
P.B. Moffitte.

This report describes work undertaken at the
request of the South Australien Depariment of |
Mines. The experimental work was carried out
under the general supervision of D.W. Read,
Chief Metallurgiste '

Issued by
T.A. Barnes,
‘Acting Director, AMDL.

Investigation commenced: July, 1959.
Investigation completed: September, 1959,
Report Issued: ~ January, 1960.

Copy  20/25.
2.7 Jtoufsé QOMFIDENTIAL.
RB 5t/1s




PLASTER OF PARIS FRODUCTS.

COLOUR_IMPROVEMENT.

CONTENTS :
1. Summary .o.....o;,}..,,:...gou,.,.o.., 1o
2; Introduction ;..a.;........,n.,,;n.... e
3; - Meterial Examined eeseo sosescecsecces 1.
T Equipment Used ..;;;.;..;:,;.......... 1¢°
.5,n Results i........;....,o°....,........ 2.
5.1.  Preparation of Methyl V.iolet . 2.
5.2 Victoria BlUE seseescccscocass 2e
H5e3e Ultramarine BlUu€ ecocscocescoces Do
5elie Calcofluor White P.MeS. CONCoas 7o
5¢5a Photine C. ....;..e....ga...e. 9.
5.6.  Reflectometer testing of
| Blank Plaster Casts ...Q..)Q-g,
6.  Conclusions and Discussions.........o.ig;
6ele Victoria Blue ..;........e....lzo
6.2 -Ultramarine BlUE esescncoance 12,

6e3. Calcofluor White P.MeS. Conc ....ig,
6‘“. Photiné C‘ 0.‘00‘.0000.".'....13.

6654 Visual ExdminatioNe eeoscceccesl3,



PLASTER OF PARIS TPRODUCTS.

COLQOUR: IMPROVEMENT .
1. SUMMARY . '

Thg addition of various dyes andré colouring agent to sampleé
of plaster of paris produced from Kangaroo Iéland gypsum did not -
- improve thé colour of the final cast plaster. | .

| Optical whitening agents which absorb ultaviolet light and
re-emit iﬁ in the visible Specfrum génge showed some improvement
in the amount of light reflected from plaster casts but visueal
examination could not detect the difference shown by a reflectance

spectrophotometers,

2e INTRODUCTION,

The poor color of some of the gypsum and clay products
menufactured in Australia has promoted the invesfigation of
methods to improve their colour by the addition of small amounts-

of colouring material and optical whitening agents.

Se MATERIAL EXAMINED.

Preliminary tests were carried out on plastcr of paris

produced from Kangaroo Island gypsum.

L. EQUIPMENT USED.

. (a) EEL spectro-reflectometer fitted with filters of the

following wavelengthss—

(a) NO. 601 | 42604 ° - Violet
(b) NO. 602 1700 - Blue
(c)  NO. 603 ' 4900 C - -

(a) No. 604 - 5200 - Green
(e) NO. 605 5500 - - '
(£f) No. 606 5800 - Yellow
(£) Nos 607 6000 - -

(hy mos €08 6300 - -

(1) No. 609 6840 - Red



(b) Twin-shell mizer.
5e RESUILTS.

Preliminary testing was carried out with the following dyes,
colouring meterial dnd optical whitening agentse

(1) Methyl Violet 2B200

(2) Victoria Blue

(3) Ultramerine Blue S3283 |

(4) Celcofluor White P.M.S. Conc (imericen Cyanamid CO.)

(5) Photine C (Hickson and Welsh Ltd.)

Meterials 1, 2, It and 5 were to be used as solutions by
adding them to the water before mixing with the plaster of paris.
Material 3 was to be mixed with plaster in the dry state priorlto

castinge

51 PREPARLTION QF METHYL VIOLGET.

Difficulty was experienced in dissolving this
material. Water, acetic acid =nd gleshol were used =8 solvents with
little successe Finally the dye was discarded due to the inaebility

to produce & solution of suiteble concentrations

5.0, VICTCORIA BIUE.

Victoria Blue dye was dissolved in 0.5 per cent
acetic asid solution. The plaster of paris was mixed with water
in the rétio of 3 parts of water to L parts of plaster. The
dyve solution was added to thé water pribr to mixinge. The dye

proportions used initially are shown in Table 1.




.Parts of dye per 10,000 éarts -
of plaster,
0.25
0.5
1.0
2.0
4.0

The plaster cests prepared from these mixtures were dried
at a temperature below @20O F.- ‘On examination of the dry casts
the surfeace appearasd mottled, the size and number of the sﬁots
being proportional to the amount of dye present.

These casts were discarded and further casts made‘using the
dye proportions shown in Table 2. - Very careful preparation and
mixing of the dye solution and the plaster rcsdlted‘in the. prod-

ﬁction of casts which were relatively unifcrm in coloure.

Tab1e>2.

' X
Test Number,. Parts of dye per 10,000 parts of
» blasters

-
!

0.05
Ot
0.2
0«5
1.0

<N oo Fowom

2.0

Table 3 shbws the results of reflectance measurements made

with the E.E.L. reflectomecter.



Table §o

Sample Visual®* Reflec~- ' Reflectivity -with filter no.
Number Bright- tivity + = : ——
ness. - 601 602 603 604 605 606 607 608 609
1. 77 72 73 75 76 77 79 79.5 81 82 83
- 77 12 7365 75 76 175 78 79.5 - - 8l.5 82
2e 75 69 73 75 76 . 77 775 77 78 87 82
75 ' 715 7> 74 75 76 755 77 795 81e5
3o yn 66 4.5 75 76. 76 T4 75 T 79 8245
. 14 73 745 IE, 7665 7565 h 4 79 82
Le 71 6L 73 74 75 : 74 7245 70 70 76 80e5
7065 12 13¢5 h IG 125 70 70 7545 80
5 66 56 73 74 4 7245 6845 6345 6345 72 79
66 | | 72 73 73 72 68 6L 6L 72 7845
6o 56 L3 - 70. - 70 69 66 5845 51 52 63.5 73
5645 68 68 67 6Lt o5 575 - 51.5 52 62.5 - 715
Te 52 375 6845 69 : 66 6345 5445 L75 L8. 60 7065

5265 68 68.5 66 635 55 4845 L9 61 71




#Visusl Brightnesse.

The Y filter of the tristimulvs wheel has the same spectral
distribution as the "everage eye". The percentage of light
rcflected when compared with the standardMgCO3 bloek is called

"Wisual Brightness",

+Reflectivity.

This figure is the amount of white light reflected from tle

sample when compared with that of the standard MgCO3 block.

5.3.  ULTRAMARINE BLUE.

This colouring material was mixed with the plaster
of paris in a twin shell mixing machine. A primary mixture of
5 grams of ﬁltramarine blue and 500 grams of plaster wos prencrede.
This was then sampled and various amounts added tb 500 gram lots

. of ‘plaster. The mixtures made are shown in Teble L.

Teble L.
Test Number pParts of colouring Material per 10,000 parts
' OF Plaster. .
8 . -
9 - - 2
10 | ‘ N
11 |
12 ‘ | 16
13 . | | T 32

Casts made from these mixtures showed increasing amounts of

blue colouraticne. The final cast, containing 32 parts of ultram-

arine was light blue in colour.



Table 5.

. . $do
Sample Visual Reflec- Reflectivity with Filter Number 5
Number Brightness tivity ' , i~
‘ : 601 602 603 60L} 605 606 - 607 608 609 o
; @
8 7745 72 72 ™ 75 76 7845 79 81 81 .5 83 \n
77 72 7l 75 - 76 78 79 80 81 83
9 7h.5 - 68 7 73 74 7445 75 75 77 79 81
Th 74 73 n The5 75 75 77 79 81
10 - (N 66 72 74 745 - 45 74 7345 75 78 . 8
- 7345 12 74 7445 75 74 74 15 78.5 80.5
R 68.5 60 70 72 72 74 70 68 69.5 74 78
- 69 70 71 74 71 6845 66.5 69 4.5 .77
12 6245 " 51 69 70 69 €75 63 &1 62.5 69 .5 74
: 63 68 69.5. 68.5 £7 62 60 . 62 68,5 73
13 61 .5 50 74 /N 71 .5 67 62 5845 60 68 735
61 73 73 T4 67 58.5 . 60 68 73

UMOQs 9a8- 83680 089U} JO sfuswaansesw 90UBE0STJod JO S4TNSoY
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Selie CALCOFLUOR WHITE P.M.S. CONQ.

Calcoflour'is an optical whiténing agent supplied by
the American Cyanamid Company. This meterial was made up a§<a 0.5
per cent water soluticsn and added to the water prior to mixiné |
with plaster. |
Table €& shows the proportions of whlteninp agent used and Table

7 shows reflectanm@ resultse.
Table 60).

- Test Number  Parts of 0 >tical Whitening Agent
: ' per 10,000 parts of Plaster. ;

i -

15 | 0.05
16 ~ 0.+
17 | 0.2
18 | | 0.5
19 | 1.0
20 2.0



Table 7.

Sample Visual Reflecti- Reflectivity with Filter Number,.
Number Bright itye - ‘ :
nesse 601 602 603 60l €05 606 - 607 608 609
1 78 73 (35 (55 76 77 785 795 81 82 83
78 735 75 76 77 78 79 81 8245 83
15 78 73 73 75 76 7645 78 82 . 83 85 86
78 735 75 77 7845 79 195 81 82.5 83 .
16 78 74 1) 75 76 77 78 79 80 81 83
78 » 75 7545 7645 17e5 79 80 81 82.5 83
17 79 Th o5 4 76 .76 775 78.5 795 81 82 83
19 , ' 75 76 77 74 79 8045 81 83 8L
18 78 73 73 7h 75 76 " 775 79 80 81.5 82.5
" . 78 73 .15 76 77 78 80 81 82 83
19 7645 70e5 70 73 4 The5 76 7 78.5 80 - 81
77 71.5 73 75 76 7 78 80 81 82
20 76 71e5 7065 125 735 75 76 7 7845 80 81
7645 7145 735 The5 7545 77 78 79 81 82
21 75 70 70 715 735 735 75 76 78 79 80
75 70 72 74 75 76 77 79 - 80 81




. HeDe PHOTINE Co

Photine C was the second whitening agent tried. The
sample was supplied by Hickson and Welch Limited, London.
Testing of this material was carried out in the same mannér(
s for the Calcofl@r in section 5.&. Table 8 shows the propor:

thicon of whitening agent used, and Table 9 the reflectance values.
Table 8.

" Test Nunber Parts of Optical Whitening Agent
per 10,000 parts of Plaster.

22 _ Co-

23 ‘ 0405

oh . Ot

25 , , 0.2

26 | | 0.5

27 | | 1.0

28 : | 2.0 |
29 o o . _ 4.0 {
30 ‘ _ 6.0

5.6 REFLECTOMETER TESTING OF BLANK PLASTER CASTS.

A cast of plaster of paris was made prior to each
series to determine standard values. " To enable easier examination

these results have been collected and set out in Teble 10.



Table 9. .

Sample Visual Reflec-

Refleétivity with Filter Number.

Number Bright tivitye it = -
ness 601 602 603 604 605 606 1607 608 609

22 77 715 71 7345 7L e5 76 77 78 80 81 82

’ 77 5 71 135 T4 75 7645 78 79 81 81

23 77 72 72 74 75 76 (75 78¢5 80 81 82

‘ 78 115 73 74 75 7645 775 79 80 81
2L 76 70 71 73 74 75 7645 78 79 "80.5 81.5

77 70 72 73 ) 76 77 78 80 81

25 7845 73 74 75 76.5 175 7845 80 81 82 83

78 735 75 77 77 78 . 80 80 82 83

26 7 71 725 75 755 76 78 7845 80 81 82

77 ' : 715 Th 75 76 77 7845 7° 80.5 82

27 77 715 72 T4 75 76 175 78.5 80 81.5 82

775 715 7345 75 76 77 7845 195 81 82

28 7 73 73 The5 76 7645 78 79 80 ' 81 82

78 72.5 7445 75 76 78 78.5 80 81 82

29 77 72 715 735 5 76. 775 79 795 81 82

76 715 4 4.5 755 77 78 79 - 81 82

30 77 72 71.5 73 75 76 775 78 80 82 82

7645 71 735 7L e5 7545 77 7845 7945 81 82




r

T

able 10.

Sample Visual Ref}éc:—' ‘ ‘Reflectivity with Fspiter Humber. |
Fumber — Brightness tivity gg7 602 T 603 N 605 506 607 608 T TTE05
1 7 72 73 75 76 77 79 79.5. 81 82 83

77 72 7345 75 76 77«5 78 795 8145 82
8 7745 72 72 i 75 76 78.5 79 81 81 .5 8%
77 72 T4 15 76 78 79 80 84 - 83
14 78 13 735 73.5. - 76 7 785 795 81 82 83
78 135 75 76 77 78.5 79 81 82.5 83
22 77 1.5 71 135 45 76 77 78 80 81 82
77«5 71 7245 Th 75 7645 78 73 84 84
iverage 7.k 7244 72,3 Thd 75.0 762 77.9  78.8  80.3  81.6  82.5
Limits- 0.l 0.6 1.3 1.6 14 . 1.2t 0.8 1.3 0.6 1.5
+ 0.6 0.9 1.2 1. 0.9 1.8 14 0.7 0.7 0.9 0.5
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6.‘ CONCLUSIONS AND DISCUSSIONS.

6.1, VICTORIA BLUE.

Mixing of the dye solutioﬁ with the water prior to
the preparation of the plaster slurry would maeke this method of
color correction difficult other than in the plaster boérd factory.
It also has the disadvantage that plaster used on the job would

differ in colour from the board produced in the factorye.

Measurements made with the reflectometer show a steady
decrease in reflectivity as the amount of dye incfeases. It is
assumed that Victoria Blue will not improve the colour of the plaste

of paris trectede.

6.2. ULTRAMARINE BLUE S3283s

The amount of light reflected decreased with increased
amounfs of colouring material.
It had been hoped that this material would be successful because
it can be édded.to the plaster either durihg calcination or by dry
mixing with the finished plaster. | |

It is to be nbﬁed that mixing of plasters containing
Victoria Blue and Ultramarine Blue must be complete to avoia the

ap.earance of coloured spots on the surface of the casts.

6.3.  CAICOFLUOR WHITE P,M.S. CONC.

The @ddition of smell amounts of -ealcofluor showed an
improvement in the readings obtained on the reflectometer. Mainly
these fell above the sverage readings for the blank casts but
between the limits on which the average was étruck. However L3
per cent of these readings were above the upper limits. It is
considered that'some test work to check these results is waryented.

As the amount of calcofluor is increased over 0.5
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parts per 10,00C parts of plaster the amount of light reflected
begins to fall below that of the average blank cast.

Gelie PHOTINE C.

Some‘improvement was noticed approximmtely b.l
to 0.2 parts to 10,000 parts of plaster. The effect Was not as
" noticeable as that found with calcofluor. Above this-concentrat@
ion the amount of light reflected decroased with increased amounts

of the optical whitening agente

Ee5e VISUAL, EXAMINATION o

Visual comparison of an éverage blank cast and
‘the whitest casts from the calcofluor and photine C series could
not determine any marked difference between the three. Only
fwo of the twelve people asked placed the casts in the same

order as the reflectometers.

950 e ol 350 %0 ol ol o 2 3 8 oo o 93 5

— .
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