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ABSTRACT

Thai corundum deposits are located in Chanthaburi-Trat, Kanchanaburi,
Phrae-Sukhothai, Ubon Ratchathani-Si Sa Ket, and Phetchabun provinces. The most
productive are those deposits in Chanthaburi-Trat and Kanchanaburi. The deposits in
Chanthaburi-Trat and Ubon Ratchathani-Si Sa Ket produce both ruby and sapphire

while others produce only sapphire.

More than 100 corundum samples from these deposits were studied using
basic gemological instruments and spectroscopic techniques (UV/VIS/NIR, FTIR,
Raman, and ED-XRF) to determine characteristic spectra, the relationship between

spectrum patterns and chemical composition, as well as causes of the speciral line.

The characteristic features of Thai corundums, such as fluorescence, mineral
inclusions, trace element contents, and spectroscopy, are comparable to other
documented corundums associated with basalt, and can be used to distinguish from

metamorphic corundums.

Most Thai ruby samples are purplish red with UV/V IS/NIR absorption spectra
showing a combination absorption of red, due to Cr’* d-d transition at 555, 410 and
693 nm, and blue, due to Fe**/Ti*" IVCT between 550 and 700 nm, and Fe** d-d
transition at 376, 388 and 450 nm. Correspondingly the Fe and Ti contents are quite
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high: averaging more than 0.70 wt.% Fe,O3 and > 0.05 wt.% TiO,, when compared
with metamorphic rubies.

All Thai blue sapphire samples exhibit low intensity absorption spectra of the
crystal field transition (d-d) for Fe®* at 376, 388 and 450 nm, and high intensity broad
absorption band of Fe'/Ti** intervalence charge transfer between 550 and 700 nm.
They also show Fe’*/Fe’* intervalence charge transfer absorption band between 870
- and 890 nm that are related to the absorption peak of OH in mid-infrared range at
3309 cm™ due to charge compensation process. The trace element contents show
higher Fe;O3 (0.5-1.7 wt.%) and TiO, (0.03-0.1 wt.%) than most metamorphic blue
sapphires.

The intensity of corundum’s absorption bands is most influenced by the molar
absorption coefficient (&), which is, in turn, governed by electron transition selection
rule. The difference in spectrum patterns of the o-ray and e-ray directions is related to
IVCT transition, and the € values involved in this instance, are governed by the
corundum crystal structure.
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