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This research was a study of color alteration of failed heat treated zircon by gamma
iradiation. Using heat treatment in the oxidation atmosphere at the temperature of 1,000 C with
yellow-red zircon from a gemstone mine in Cambodia, failed heat treated zircon was selected for
further experiment. The zircon was gamma irradiated at various doses of 200-1,000 kGy in ambient

temperature to observe change in color that might occur.

It was found that the color of all failed heat treated zircon could be changed to dark red at a
dose of above 600 kGy.The degree of hue; tone and saturation were evaluated using Gemological
Institutes of America (GIA) standard. Using X-ray fluorescence spectroscopy to analyze major
elements and neutron activation analysis to analyze trace element in Zircon, it reveled that the Zr
content was about 30% in all zircon with successful heat treated whereas zirconium content in the
order of 50% was found in all failed heat treated zircon. It was also found that the failed heat treated
zircon had the sister element Hf of lower content than that of the successful heat treated zircon.
Trace of Sc and Dy were found in nearly same content in both types of zircon and their presence in
zircon might not relate with color alteration by irradiation. It was speculated that the color alteration

of zircon by gamma irradiation might come from the production of light color center.





