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Thermoluminescence in natural fluorite
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Abstract: China has large reserves of fluorites, and some of them display thermoluminescence. In this study,
two pieces of natural luminescent fluorite were tested by inductively coupled plasma spectrometer and fluores-
cence spectrometer (o reveal their chemical composition and emission spectra and investigated the luminescence
mechanism. The results showed that the content of REE in natural luminescent fluorite was closely related to its
luminescence. The richer the REE content of the sample, the stronger its luminescence. The emission peaks of
the same sample differed when it was excited by different sources. Under high temperature source the main e-
mission peaks were in the region of short wavelength. When the sample was excited by lower temperature
source, the main emission peaks were in the region of long wavelength. The emission peaks were mainly related
to Pr and Tb at high temperature, and some weak peaks were possibly caused by Ho. At lower temperature, the
emission peaks were mainly related to Pr and Tb, and some weak peaks resulted possibly from Sm.
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Table 1 Major elements( wy/ %) and REECwy;/10~%) analysis of luminescent fluorite

FE5 Ca?? Mg?* Fe* La Ce Pr Nd Sm Eu

Fl 49.75 0.03 0.09 18.91 33.85 4.79 20.40 6.57 1.58
F2-g 47.33 0.04 0.10 18.36 31.80 4.84 21.94 8.13 3.23
F2-p 49.81 0.04 0.10 14.00 23.71 3.38 13.64 3.55 1.42
[E257 Gd Th Dy Ho Er Tm Yb Lu S REE
F1 8.09 1.56 9.11 1.79 4.94 0.65 3.06 0.45 115.75
F2-g 10.34 2.03 12.55 3.11 9.68 1.42 6.84 1.10 135.37
F2-p 3.99 0.67 4.57 1.05 3.47 0.52 2.64 0.44 77.05
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Fig. 3 Emission spectra of samples
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Table 2 Main emission peaks and intensity

F1CRER T F1 (A% 10 min J5) F2-g( i ™) F2-g(¥A#1 10 min &) F2-pCHif ™)
RERE o REROE oo RERG oo RERE oo RERK o
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