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Abstract

Although new occurrences of natural gemstones are found from time to time in many
parts of the world, these localities combined with historically important e¢em deposits have not
always provided the best quality material in sufficient amounts to meet the current demand for
gemstones among consumers. Besides the relatively small amount of high quality gem material
typically produced at a given mining locality, there is also recovered a much larger percentage
of lower quality material that has little market value. Individuals continue to strive to develop
methods to treat this lower-quality material in the laboratory to enhance its appearance and
thereby its marketability for gem purposes. Heat treatment is the most popular technique
commercially used for the improvement of quality of gemstones. It mainly modifies color,
unifies inclusions, increases transmittance and improves luster. However, the technique causes
structural changes in corundum, e.g. the rutile which forms the silk dissolves into the stone at
high temperature. The dissolving of microscopic rutile needles or tiny gas bubbles in pockets of
liquid is evidence that the stones have been heated. Heat treatment is also difficult to control,
i.e., it can eliminate inclusions or it can form them. It all depends on a number of factors
including pressure, temperature, rate of heating and cooling and chemistry. Nowadays, a
number of substances, which being toxic, have been intentionally added to the normal heat
treatment for speeding up the process. Alternative treatments are exposing the gemstones to
energetic particle beams and laser beams. Laser beams do not produce localized heating,
whereas low mass particles such as electrons produce localized but yield poor coloration.
Heavy ion beams are a good candidate of irradiating gemstones, for they are able to bring about
both heating effect and introduction of defects, impurities and charges for modification of the
optical properties, as well as treat individually different gems. Thus, ion beam irradiation has
potentials for quality enhancement of the gems in corundum family.

For white sapphire, the closer corundum comes to having no color, the more valuable it
is as a colorless sapphire. It is purest form as very rare. Traces of extremely light gray, yellow,
brown, and blue are common, and reduce the value. Colorless sapphires have been popular as
small accent stones for diamond replacement in jewelry. The present study aims to improve
the quality of dull-white sapphire and sapphire with light blue with very low quantity of trace
element, from Sri Lanka, Myanmar and Thailand by ion beam technology for diamond
replacement. Evidently the dull-white sapphire became transparency after ion beam treatment
and the sample surface was also harder. Optical analysis using microscope, chemical analysis
using PIXE and EDXRF, and absorption analysis using UV-NIR spectroscopy were applied for

characterization. Conclusion have been drawn from those measurements.



Finally, the treated blue sapphires have been tested for decoration of the in-house
sculpture casted by high temperature method. It is demonstrated that the invent technology

was able to serve for the production of jewelry in the niche market.
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