v

Thesis Title Heat Treatment of Sapphires from Ilakaka, Madagascar

Author Ms. Paradee Worawitratanagul

Degree Master of Science (Geology)

Thesis Advisor Asst. Prof. Dr. Panjawan Thanasuthipitak
ABSTRACT

A total of 199 rough sapphire samples from Ilakaka, southwestern Madagascar
were studied. These sapphires were classified into two principal groups : milky group
and pale-coloured group. Basic analytical equipments were used to determine their
gemmological properties. Advanced analytical techniques, including UV-Vis-NIR,
EPMA-WDS, SEM-EDX, and PIXE, were used to obtain mineral chemistry and

spectroscopic information

The sapphires were heat-treated using three types of furnace (electric, oil, and
gas furnaces) depending on the colour of the original samples and the heating
atmosphere assigned to the treatment. The milky sapphires, which were heated in oil
furnace at 1,580 °C under reducing condition, can produce the blue colour. Electric
furnace was used for heating violet and pink sapphires under oxidizing condition at
1,200 °C, to remove their interference colours (blue tints). The other sapphire
samples, were heated using gas furnace, at 1,860 °C under oxidizing conditions to

develope more intense colour and/or clarity.

After heat treatment, the needle inclusions, resorbed and reduced to strings of
pinpoints, provide a criterion for detecting the heat treatment. UV-Vis-NIR absorption
spectra of the sapphires were examined for comparison before and after heat
treatment. The spectra indicate the change of colour and clarity of the stones after

treatment.



Chemical composition of the stones, which were determined using EPMA-

WDS before and after heat treatment, do not show significant differences.
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