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ABSTRACT

Corundum deposits in Laos are found near Ban Huai Sai area in Bokeo Province
(northwest Laos). The gem-quality corundums have been recovered from alluvial

deposits derived from basaltic rock.

A total of 122 non-heat-treated gem-quality Lao corundums (blue, milky, green
and yellow) were collected from three gemfields in Ban Huai Sai areas; Huai Ho, Huai
Sala, and Huai Kok. The samples were studied using standard gemmological methods
and spectroscopic methods (Raman, UV-Vis-NIR, FTIR and EDXRF) to determine
characteristic spectra, the relationship between spectrum patterns and chemical

composition of the corundum, as well as causes of the spectral lines.

The gemmological properties, inclusions, UV-Vis-NIR and infrared spectral
characteristics, and chemical composition of Lao corundums, which were obtained 1n this
study, are considered to match those of other basaltic corundums. They can easily be
distinguished from sapphires of metamorphic or pegmatitic sources on the basis of their
absorption spectra and chemistry, which are influenced by a comparatively higher Fe
contents in the basaltic sapphires. The presence of monazite inclusion, the second-most-
common mineral inclusion of Lao corundums, together with the characteristic absorption

spectrum — distinctive Fe*"-Ti*" intervalence charge transfer bands, and trace element



contents — significant concentrations of Ti and Fe, can be used to distinguish Lao

sapphires from those of other sources — basaltic, metamorphic or pegmatitic affiliation.

The UV-Vis-NIR absorption characteristic spectra of Lao sapphires are
dominated by three essential absorption mechanisms; Fe’* bands in the ultraviolet region
(377, 388 nm) and visible region (450 nm); Fe** - Ti*" IVCT broad bands in visible
region (between 520-650 nm); and Fe”* - Fe’* IVCT broad bands toward the near infrared
(between 700-950 nm). The titanium contents (average 0.08 wt%) of yellow and green
sapphires from Laos are mostly lower than those of blue and milky blue sapphires
(average 0.12 and 0.19 wt% respectively). This corresponds quite well with the colour

variation and absorption spectrum patterns of the corundum.

The presence of OH groups in most of the Lao sapphire structures, indicated by
sharp absorption bands in the mid infrared region, is related to the amount and type of
transitional metal ions - especially titanium and vanadium that require charge

compensation.
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