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A basic study for color identification of amethyst by spectrophotometer
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Abstract This study was carried out for the purpose of obtaining the basic data for color identification of amethyst by
spectrophotometer. For this, the eleven amethyst stone and one citrine stone from eight countries were prepared in facet cut
or plate. The transmittance and reflection of this samples were investigated as a function of wavelength. The transmittance
or reflection was transformed to tristimulus value (X, Y, Z) and chromaticity value (x, y, z) and then compared with the
results of eye observation which was plotted on CIE xyY color space. Finally, the influence of the amethyst's thickness on
transmittance or reflection was investigated.
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Fig. 2. UV-VIS transmittance and reflection as a function of
wavelength of Ullin amethyst.
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Fig. 3. UV-VIS reflection pattern of amethyst from various origin.
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Fig. 4. UV-VIS transmission pattern of amethyst from various

origin.
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Table 1
The tristimulus values and chromaticity values of UlJin amethyst
Index
Sample X Y Z X y
Plate/reflection 6.19 604 826 030 0.30

Plate/transmittance 4899 4340 7230 030 0.26
Faceted/reflection 357 358 439 031 031
Faceted/transmittance 291 221 4.85 029 022
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Table 2
The calculated value of xyY and RGB from results of eye observation on various amethyst
HV/C color RGB color CIE-xyY color
Sample
H v C R G B X y Y
Amethyst Brazil A 2P 7 10 168 52 179 0.3053 0.1680 14.04
Bolivia B 2P 7 10 168 52 179 0.3053 0.1680 14.04
Uruguay A 10PB 7 11 150 37 179 0.2809 0.1454 11.06
Zaire A 1P 6 11 137 32 153 0.2952 0.1540 8.65
Zambia A 2P 2 10 48 15 51 0.3078 0.1872 1.21
Madagascar 10PB 7 11 150 37 179 0.2809 0.1454 11.06
UlJin 7P 3 12 77 11 62 0.3689 0.1972 2.16
DongGol 8PB 8 10 156 59 204 0.2636 0.1466 14.56
EonYang IRP 8 6 204 116 163 0.3638 0.2695 27.97
China 10PB 8 9 178 73 204 0.2896 0.1701 18.59
Syn.A 8PB 2 12 36 7 51 0.2608 0.1426 0.77
Citrine 5YR 8 12 204 186 29 0.4315 0.4857 48.04
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Fig. 9. Relationship among reflection, transmittance and thick-
ness of amethyst.
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