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Mechanism of Coloration and Luminescence of Fluorite
from Weardale, England
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ABSTRACT: In recent years, fluorite from Weardale, England has been widely popular among mineral collectors because
of its conspicuous fluorescence and good crystallization habit. However, there is a lack of systematic study on its color
genesis and luminescent mechanism. This research conducted a systematic study on the gemology and spectroscopy
characteristics of the fluorite of Weardale, England via X-ray powder diffraction, Raman microprobe spectroscopy,
ultraviolet-visible spectroscopy, and fluorescence emission spectrum to discuss the origin of its color and luminescence
mechanism. The studies show that noticeable lattice defects exist in the fluorite sample, which contains much impurity
ions and rare-earth elements. Ultraviolet-visible spectrum and fluorescence emission spectrum show that the mechanism
of coloration and luminescence related to the electronic transitions of the rare earth ions. The light green color is mainly
attributed to the 4f°—4f°5d" of Sm*", and the fluorescence is mainly caused by the *D,,—F5,, of Ce*".
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Fig.1 Sample of the fluorite from Weardale, England
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Fig.2 Microstructure of the fluorite from Weardale, England
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Fig.3 X-ray powder diffraction spectra of the sample
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Table 1 X-ray powder diffraction analysis results of the sample

2-Theta (°) d (A) Height Height% (hk1)
28.261 3.1552 7594 100.0 a1n
46.998 1.9318 3766 49.6 220)
55.740 1.6478 763 10.0 311
68.638 1.3662 492 6.5 400)
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Fig.4 The Raman microprobe spectra of the sample
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Fig.5 UV-Vis spectra of the sample
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Fig.6 Emission spectra of the sample
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