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The identification of amethyst origins by using FT-IR, UV-VIS spectrum
analysis
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Abstract Many amethysts of different origins such as South America, Afirica, and Asia were compared. According to
ICP-AES analysis, the colorizing elements were Fe, Cr, Cu, and Co. Amethysts from South America showed higher
concentrations of the elements. UV-VIS analysis showed that both natural and synthetic amethysts were characterized by
the higher absorption at 350 nm and 550 nm wavelength. The natural amethysts had lower permeability than that of the
synthetic amethysts. According to FT-IR analysis, the synthetic amethysts were distinguished from the natural amethysts in
that they had a typical absorption band of 3543 cm '. The amethyst from South America showed strong absorPtion bands
of 3584 cm ' and 3435cm ', and African amethyst had absorption bands of 3299 cm ' and 3196 cm '. 3381 ¢cm ' absorption
band was shown strongly for Asian origins.
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Table 1
ICP-AES analysis of amethyst

Ca Fe Mg Mn Na Al K

Brazil 5196 17732 23.19 - 98.56 248.90 305.42
Uruguay  92.18 336.02 3841 - 83.65 333.68 421.68
Bolivia 51.55 150.03 25.08 - 5490 254.87 320.90
Zaire 82.03 26037 20.84 - 59.25 241.24 259.51
Zambia 38.90 340.45 18.96 - 227.84 218.96 287.85
Madagascar 55.69 286.71 17.17 - 6243 563.63 273.12
China 34.04 149.58 23.86 - 43.89 231.95 305.57
DongGol  528.41 393.29 83.31 13.36 60.34 598.48 336.00
EonYang  164.28 161.24 29.49 - 4533 34228 322.87
UlJin 31.66 198.19 23.68 - 69.32 471.49 306.42
Synthetic ~ 50.71 22531 31.05 - 41.99 286.07 368.11
Cr Cu Co Cd As Se Ni

Brazi 18.62 1096 8.07 14.64 - 713 -
Uruguay 857 18.84 10.02 12.88 - - 4.16
Bolivia 8.88 582 821 13.18 207 491 -
Zaire 980 1925 16.15 1821 1343 20.75 2.36
Zambia 756 703 9.74 1484 - 29.83 451
Madagascar 9.85 11.24 12.83 16.89 - 2476 3.12
China 816 4.09 7.58 13.42 3.87

DongGol 6.97 11.06 9.24 13.36 3.17 6.18 0.29
EonYang 8.99 12.71 854 14.07 0.53 2543 0.85
UlJin 786 640 843 1437 625 - 0.88
Synthetic 925 5.02 5.61 14.67 - - 4.69
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Fig. 1. Colorizing element of amethyst.
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3.2. UV-VIS £4

Table 2
UV-VIS result for amethyst

Relative Relative Absorption

absorption at  absorption at  ratio

350 nm (%) 550 nm (%) 550 nm/350 nm
Brazil 9.11 15.77 1.73
Uruguay 19.92 12.43 0.62
Bolivia 5.57 8.49 1.52
Zaire 12.99 22.6 1.74
Zambia 9.38 12.32 1.31
Madagascar  12.33 18.07 1.47
China 2.56 3.09 1.21
DongGol 243 8.97 3.69
EonYang 4.81 7.5 1.56
Ullin 20.27 33.98 1.68
Synthetic 14.42 20.92 1.45
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Fig. 2. UV-VIS spectrum of the South America amethyst.
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Fig. 3. UV-VIS spectrum of the Africa amethyst.
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Fig. 4. UV-VIS spectrum of the Asia amethyst.
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Fig. 5. FT-IR spectrum of the South America amethyst.
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Fig. 6. FT-IR spectrum of the Africa amethyst.
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Fig. 7. FT-IR spectrum of the Asia amethyst.
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