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 ABSTRACT 
Currently, various minerals or synthetic materials are used to replace or imitate gemstones, such as 

SIAMITE made from glass ceramic (SiO2-Al2O3-MgO), which is an amorphous substance with a disordered 

structure that forms nanometer-sized crystals. It has transparent and beautiful colors, but may have minor 

inclusions commonly found in glass. However, in some pieces, white crystals appear within the product, 

causing significant damage during the manufacturing and sales processes. Therefore, this study aims to 

investigate the structure and chemical composition of the white crystals that form during the synthesis of 

SIAMITE and to find ways to improve production and prevent damage caused by the manufacturing 

process. By studying all 5 samples of SIAMITE, which have different colours and similar material 

characteristics, using basic instrument with a gemological microscope and advanced instrument with a 

Scanning Electron Microscope ( SEM) , X-ray fluorescence spectrometer (XRF), and Raman spectroscopy. 

From the study results, it was found that this crystal has a acicular structure grouped in a radial and 
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dendritic pattern, colorless to white opaque. The crystal has hexagonal and square cross-sections, and the 

crystallization area contains oxygen (O) (~34%), aluminum (Al), and zinc (Zn) in similar amounts (~20%). 

Trace elements such as silica (Si) in the amount of 8%, sodium (Na), magnesium (Mg), and titanium (Ti) in 

the amount of 2% were also found. This differs from the analysis results using XRF technique, which 

showed Al2O3 (~21%) in higher amounts than SiO2 (~62%), but ZnO only 7%. Trace element oxides such as 

TiO2 and ZrO were found in amounts of 3%, but Na2O and MgO oxides were not detected. The study 

results allow for the hypothesis that this crystal may be two types of minerals: mullite (3Al2O3·2SiO2) and 

willemite (Zn2SiO4), which have similar crystal shapes and chemical compositions to the formed crystal. 

However, Raman spectroscopy analysis found that the white crystals are different in all aspects, making it 

unclear what type of substance this crystal is and how its production can be improved. Consequently, 

further studies should be conducted to examine the crystal structure. 
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