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Abstract

The development of color in gemstones depends on the atmosphere in the heating part
of the furnace. Brown zircon which was heated under air, inert or oxidizing atmosphere became
colorless, while heated under reducing atmosphere became light blue. Gemmological properties,
elemental compositions and the XRD powder patterns of unheat — treated and heat — treated
zircons revealed that they are zircons with zirconium and silicon as main components. The
uranium content was determined by NAA technique.The Raman spectra of unheat-treated and
heat-treated zircons gave four important peaks: two stretching vibrations of SiO, at 1000 — 1010
cm’ and 965 — 975 cm” and two bending vibrations at 430 — 435 cm’ , and 350 cm . The
electronic spectra of unheat-treated brown zircons and heat-treated blue zircons showed a broad
band at 500 nm and 653 nm respectively. The former band disappeared when the zircons were
heat-treated under reducing atmosphere at 1000°C. The latter band may be a result of electronic
transition of tetravalent uranium ions in the blue zircons.

The heat treatments of colorless quartz under air, inert, oxidizing and reducing
atmosphere caused no change in color except cracking with small orange patches on the
surface. All gemological and chemical properties of unheat-treated and heat-treated quartz were
similar as expected. The broad band at 500 — 550 nm of unheat-treated quartz spectra disappeared
when quartz was heated .

The heat treatments of pink tourmaline under air, inert and reducing atmosphere caused
the pink color of tourmaline lighter. When the temperature was above 600 °C the pink tourmaline
became colorless. The intensity of weak band at 680 nm decreased as the temperature increased
and this band disappeared when pink tourmaline was heated up above 600 °C . For dark green
tourmaline , the dark color turn lighter tourmaline was heated under oxidizing atmosphere.The

heat treatment of colorless topaz under air and inert atmosphere caused no change in color
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T (%) 31(%) A1 (%) Fe (%) Hg (%) T (%) Cal%) MNa(%) Cl{%)
Ty UWR R 51,906 13,970 trace
ZrR-2 528168 13,395 trace trace trace
¥
QUﬂW ﬂ'l'ﬁ'ﬂﬂ- -1 52,908 12927 0.147 trace trace - trace trace trace
LA Zrll-2 51,587 1411 trace trace trace

"SR standardless
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4.4.1 Raman Spectroscopy
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4.4.2 Fourier Transform Infrared Spectroscopy
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4.4.3 UV/VIS/NIR Spectroscopy
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