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Abstract

Over the past few years, the tendency of heat treatment at relatively low temperatures to
improve the quality of rubies from Mozambique continues to become more popular. As it provides
a somewhat good outcome in terms of color quality which leads to being applied in ruby and
sapphire from the other sources, such as Tanzania, Madagascar, and Myanmar. However, the
examination and detection of the aforementioned matter remain slightly problematic and
complicated resulting inconsistency in gem-quality certification. This research has discovered new
evidence and indication that can help to develop the conventional inspection to be more efficient
and more accurate. As shown in the spectrum obtained from Raman spectroscopy, which can
detect the phases transformation of mineral inclusions in rubies and pink sapphires from
Mozambique, including mica, pyrrhotite, diaspore, and goethite, while the inclusions found in such
gem materials from Madagascar consisting of apatite and anatase, can also be detected once
heat-treating at temperatures of up to 500 degrees Celsius onwards. The application of FTIR
spectroscopy by relying on infrared beam passes through the area of iron oxide stains yielded

transformed hydroxyl group patterns involved dehydroxylation process after heating.





