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ABSTRACT

A total of 80 rough aquamarine samples from Madagascar were studied. The
samples were classified on the basis of their colours into three groups: 20 greenish
blue (group 1), 25 greenish yellow (group Il), and 35 yellowish green (group I1l). The
purposes of this study are to study their gemmological properties, chemical
composition, and improve their colours by heat treatment. Changing of colours after

heating was investigated using spectroscopic techniques.

Their gemmological properties are consistent with a normal range of natural
beryl. All samples were heat treated at 350 °C, and 400 °C using electric furnace
under reducing atmosphere, created by purging Ar-gas into the heating chamber. The
soaking time used is one hour. While 27 selected samples were further heated at 450 °C
with the same heating condition. It can be concluded that the optimum condition to
eliminate yellow overcast in the stones, and develop satisfactory blue is heating at 400 °C.
Heating at higher temperature of 450 °C, blue colour is not intensified, and a moderate
fractures are induced. UV-Vis-NIR absorption spectra of heated samples show
decrease in intensity of octahedral Fe** peaks at 370 and 427 nm. While the intensity
of a broad band of octahedral Fe?* centred at 820 nm, increase slightly. XANES

absorption spectra of heated samples indicate that Fe** at octahedral site changed into
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Fe?* after heating. The elimination of undesirable yellow tint in the samples is
attributed to the conversion of Fe®" at octahedral site, which causes yellow, to Fe*.
Consequently, pure blue are resulted. FTIR spectra of heated samples show the
decrease of OH™ band between 3200 and 3000 cm™. Photoluminescence absorption
spectra show no significant changes before and after heating. Chemical analyses
obtained from EPMA reveals that iron contents vary from 0.21 to 1.23 wt.%. Sodium
contents detected in the selected samples range from 0.25 to 0.56 wt.%, which
classified as alkali-poor beryl.



