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Abstract

Turquoise is a valuable and porous gemstone, naturally exhibits microfractures, porosity, and color instability,
which limit its durability, hardness, and overall aesthetic quality. Therefore, treatment using fillers—including
natural materials, polymeric resins, penetrating polymers, and advanced compounds—has been widely applied to
enhance strength, color, luster, and environmental resistance. Accurate identification of these fillers is essential
for authenticity verification, valuation, laboratory reporting, conservation strategies, and fraud prevention. This
study reviews the types of fillers commonly used in turquoise treatment and their detection methods. The findings
indicate that conventional techniques, such as optical microscopy, UV inspection, and specific gravity
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measurements, provide only preliminary indications and are insufficient for precise filler characterization. In
contrast, advanced spectroscopic methods, including FTIR, Raman, UV—Vis, fluorescence, and X-ray analysis,
enable accurate identification and differentiation of both organic and inorganic fillers. Furthermore, the analysis
of methodological limitations and challenges posed by turquoise simulants and advanced fillers underscores the
need for a multi-step, integrated framework. The proposed workflow—comprising initial screening, structural and
chemical identification, confirmatory tests, and integrated data interpretation—enhances diagnostic accuracy,
standardizes laboratory procedures, and improves reporting transparency. This approach facilitates scientific and
practical evaluation of treated turquoise and strengthens confidence in the global gemstone market.

Keywords: Treatment, FTIR spectroscopy, filler, turquoise gemstone
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