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Structural Investigation and Study of the Labradorescence Phenomenon in
the Albite—Anorthite Binary Phase under XRD, FTIR, and UV-VIS
Analyses

Abstract

The albite—anorthite binary system represents the fundamental compositional framework of
plagioclase feldspars and plays a critical role in controlling their structural and optical
properties. Labradorescence, a distinctive optical phenomenon observed in intermediate
plagioclase compositions, is particularly associated with labradorite-rich phases. In this study,
the structural and optical behavior of intermediate compositions within the albite—anorthite
system was investigated using X-ray diffraction (XRD), Fourier-transform infrared
spectroscopy (FTIR), and UV—visible spectroscopy (UV-VIS). XRD results reveal systematic
variations in lattice parameters and structural ordering as a function of composition. FTIR
spectra show compositional-dependent changes in Si—-O and AI-O vibrational modes,
reflecting cation substitution and framework distortion. UV—VIS analyses indicate significant
variations in light absorption and reflectance behavior across the binary system. The results
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suggest that labradorescence arises from the combined effects of crystal structure, chemical
ordering, and wavelength-dependent optical response in intermediate albite—anorthite
compositions.

Keywords: Albite—Anorthite system; Plagioclase; Labradorescence; XRD; FTIR; UV-VIS
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FT-IR Spectrum of Anorthite (RRUFF R0O60082)
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