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ABSTRACT

This research aims at finding optimum heat treatment conditions for
development of more red tint in spinel samples. Physical properties, chemical
composition, as well as spectroscopy of the spinel, were also studied, both before and
after the heat treatment. The spectroscopic techniques applied include: EDXRF, UV-
Vis-NIR, FTIR, Raman, and Photoluminescence spectroscopy. A total of one hundred
and ninety four natural spinel samples from Myanmar were used in this study. The
samples were divided into five groups on the basis of their original colours: orangy
red; purplish red; pinkish red; red; and bluish violet. An electric furnace was used in
the heating experiments under three heating conditions: 1 atmospheric condition at
maximum temperature of 800, 1000, and 1200°C; 2 reducing condition by purging
argon gas at maximum temperature of 800, 850, 900, 950, and 1000°C; and 3
oxidizing condition by purging oxygen at maximum temperature of 800, 850, 900,
950, and 1000°C. The heating experiments indicate that the optimum conditions is
heating under normal atmosphere at 800°C as it yields the most number of spinel
samples that develop more red colour, compared to the number of samples heated.
The study also note that UV-Vis-NIR is a technique that could be used to differentiate
the colour changed after heating, as well as to explain the cause of the colour
changing in the samples. Raman spectrum and Photoluminescence spectrum are
useful for distinguishing unheated spinel from the heat-treated one. The chemical

compositions of the spinel show no significant change after heat treatment.



