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Colouring Effect of Malayaite Formation and Synthesis Sphene-Pink Pigment
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ABSTRACT

This paper described the study of a sphene-pink pigment based on Cr,0;-Sn0O,-Ca0-Si0; system exhibits stable pink-red color at
high temperature. This study is focused on the optimization of the synthesis parameter such as temperature and holding time for the
formation the Malayaite crystal. Malayaite crystal is sensitively influenced by the synthesizing temperature, maintaining time and
contents of substituting chromium. The crystal phases formed at different temperatures exhibits various color. The optimum
temperature is suggested at 1300°C for 2 h and substituting contents of Cr for Sn is 0.01 mole. The maximum substituting contents
is 0.02mole based on analysis results by XRD, FT-IR, SEM and UV-vis.
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Table 1. Compositions of Samples

Sample Stoichiometry - 2(wt%)H;BO;
2H Cacro'msno_97si05 - 2(Wt%)H3BO3
3H CaCr0416Snolggsi05 - 2(Wt%)H3BO3

Table 2. Compositions of Samples with Different Amount of Sn-

Cr
Sample Stoichiometry - 2(wt%)H;BO;
1A CaCrg;Sn4,09255105 - 2(wt%)H;BO;
2A CaCryg pSng 08505105 - 2(wt%)H;BO;
3A CaCry 0351497755105 - 2(Wt%)H3BO,
4A CaCrg4Sng 97005105 - 2(Wt%)H;BO,
5A CaCrg5Sn,96253105 - 2(wt%)H;BO;
6A CaCry 065N 95505105 - 2(Wt%)H3BO;
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Fig. 1. XRD patterns of 2H at 800°C, 1000°C, 1200°C, 1300°C,
1400°C, 1500°C/ 3 h.

XRDVd BE22 Cr,0:8 ZAo] vehA g€, Hoj &
£ 47 0.04mole2 XF3F 2H A|EE Z}Z} 800°C,
1000°C, 1200°C, 1300°C, 1400°C, 1500°CollA 3A17F &
ot A3t e kEY XRD £4 Z#E Fig. 190
YeER At

Fig. 19] XRD ¥4 Z3} 1000°C7HA] &2 g A5 oA
£ Malayaite®] A& o] Yel}A] &3, Calcium Tin 2%
o] HAH}. Malayaite®] 24 1200°CIA FE e}t
7] A2 1400°C7HA] F-AR1E 2 1500°CA A = &4 3]
B35 o] Cristobalite®} Cassiterite 247 Y=}, Cassite-
rittd A2 Malayaite®] ZHHT ¥ 2 22714 FA
=5 Cassiterite®} Cr,0;9 F42%+E Malayaite?} Cr,0,
o LT By E2 FL=E

TYS AIRE FTIR 843t Fig. 201 YehRAth FT-
IR spectradl] Al YEM}E Malayaite® $1=E 560 cm™,
675cm™, 807cm™, 900 cm o™ Cassiterite®] WEE

T%

RE

an
| 02
Qﬁ} /

400 500

g

3

« 8
2
(=]
g
g
g
8
8

-
Fig. 2. FT-IR spectra of 2H at 600°C, 800°C, 1000°C, 1200°C,
1300°C, 1400°C, 1500°C.
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Fig. 3. UV-VIS spectra of 2H at 600°C, 800°C, 1000°C,
1200°C, 1300°C, 1400°C, 1500°C.
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Fig. 4. CIE L*axbx colourimetrics parameters of glazed
pigment 2H calcined at 1300°C, 1400°C, 1500°C /3 h.
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Fig. 5. XRD patterns of samples 2H, 3H at 1300°C /2 h, 3 h, 6 h, 24 h.
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Fig. 6. CIE L*a*b* colorimetric parameters of pigment 2H
calcined at 1300°C for2 h, 6 h, 12 h, 24 h.

S A5 xAHEle} A fR0 2 ZH WE A
Bl Fig. 89 SEMS® &3 3t Yehiicth

=343 Figs. 6, 79 A9} o] 1300°C 24259
2 AIZro] AojAHEte Malayaite®] AAo] F+ 4
A StA Tk AE Malayaite 2799 4350l o
g FAA Zke] Aol A A &AQ] A2
Ho]X Hh o] A PA7E FopR Tt 6417 F-AA
1 AE8RE REHoz HAAo| Ho} FAA= e/
Bl 12417 A o dollM = Cr0,9] 2R o] Bol 1
Bl Cr,0,9] ZAAo] 7129 Malayaite A4 A wAL
E Ao ® ey o] Fig. 62 XRD A9t L3t}
24 Wl Cr,0:9] &3¢l FFo 2 BolXH Cr,057} %

Ae
Aoz
ojL by
7]

A

i

i
Ol

|
g
[e23

w

—_
=

Kl

ACr04
a Cristobalite

Abs -

® A A BA A A a L] 24h

| B S A B S L S e e A e |
400 450 500 8§50 800 650 700 750 800

cm’

Fig. 7. FT-IR spectra of 3H at 1300°C for 2h, 6 h, 12 h, 24 h.
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Fig. 8. SEM images of the samples 2H, 3H at 1300°C /2 h, 6 h,

12 h, 24 h.
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Fig. 9. XRD patterns of sample 1A, 2A, 3A, 4A, 5A, 6A at
1360°C /2 h.
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Fig. 11. FT-IR spectra of 1A, 2A, 3A, 6A at 1300°C /2 h.
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Fig. 10. d value changes of Malayaite- M and Cassiterite- C for Samples 1A, 2A, 3A, 4A, SA by XRD.
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Fig. 12. CIE L*a*b* colorimetric parameters of glazed pigment
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