Table S1: Basic gemological properties of fluorite samples

Sample G-1 B-1 W-1 BP-1
color green blue white blue purple
transparency transparent transparent Transparent - transparent
refractive index 1.435 1.435 1.433 1.433
relative density 3.18 3.18 3.18 3.17
dichromatism No dichromatism
No polychromatism
No polychromatism
No polychromatism
polariscope All dark
spectroscope No characteristic absorption band
UV fluorescent Long wave: Long wave: strong Long wave: medium Long wave:
lamps strong blue- blue-white blue-white weak blue
white Short wave: weak Short wave: weak purple fluorescence
Short wave: purple Short wave:
weak purple weak blue

Table S2: X-ray fluorescence spectral analysis data of fluorite of four colors (wt %)

Sample standard ) )
number Elements results deviation line Intensity
Ca 99.854% [ 0.130] CaKa 66.424
K 0.060% [0.007] KKa 0.046
Sr 0.029% [0.001] SrKa 0.960
White Ni 0.025% [ 0.003] NiKa 0.234
Cu 0.021% [0.001] CuKa 0.245
Br 0.008% [0.001] BrKa 0.238
Rb 0.004% [0.001] RbKa 0.134
Ca 99.389% [ 0.130] CaKa 66.705
S 0.415% [0.034] SKa 0.065
Co 0.087% [0.002] CoKa 0.597
Rb 0.035% [0.001] RbKa 1.183
Blue Ni 0.032% [ 0.003] NiKa 0.309
Zr 0.016% [0.001] ZrKa 0.510
Y 0.011% [0.001] YKa 0.344
Cu 0.008% [0.001] CuKa 0.098
Sr 0.006% [0.001] SrKa 0.215




Ca 87.300% [0.117] CaKa 69.343

S 12.661% [ 0.089] SKa 2.399

Cu 0.006% [0.001] CuKa 0.090

Green Sr 0.015% [0.001] SrKa 0.695
Y 0.010% [0.001] Y Ka 0.436

Nb 0.008% [0.001] NbKa 0.392

Zr 0.001% [0.001] ZrKa 0.033

Ca  97.795% [0.322] CaKa 8.484

Si 1.099% [ 0.074] SiKa 0.015

S 0.533% [0.016] SKa 0.038

Dark Blue- Mn  0.336% [0.014] MnKa 0.156
purple-1 K 0.145% [ 0.015] KKa 0.016
Fe 0.043%  [0.007] FeKa 0.024

Y 0.032% [ 0.003] Y Ka 0.104

Sr 0.017%  [0.002] SrKa 0.057

Ca  98.205% [0.324] CaKa 8.352

S 0.992% [ 0.025] SKa 0.071

Si 0.653% [ 0.084] SiKa 0.009

Dark Blue- Y 0.061% [ 0.002] Y Ka 0.197
purple-2 Mn  0.061% [ 0.009] MnKa 0.027
Sr 0.010% [ 0.002] SrKa 0.034

Cu  0.010% [0.003] CuKa 0.012

Rb  0.007% [0.002] RbKa 0.024

Ca 98.214% [0.323] CaKa 8.400

S 0911% [ 0.023] SKa 0.065

Si 0.657% [ 0.083] SiKa 0.009

Light Blue- Mn  0.143% [ 0.007] MnKa 0.065
purple Th  0.025%  [0.004] ThLa 0.046
Tl 0.024% [ 0.005] TlLa 0.022

Y 0.014%  [0.002] Y Ka 0.045

Sr 0.011% [ 0.002] SrKa 0.036




Table S3: Electro Probe Micro-Analysis Data of fluorite with blue, blue-purple, green and white (wt
%)



Data Ca F Cr Si Ti Na Fe Y Zn Mg Ni K Sr Total...
B-1 51.055 48.055 0 0 0 0.008 0 002 0 0.006 0 0 0 99.144
B-2 49.662 49365 0 0.012 0 0.04 0.004 0006 0045 0 0.055 0 0.049 99.19
B-3 49913 49245 0.004 O 0 0.018 0.002 0.004 0 0.002 0.008 0.004 0.024 992
G-1 5137 47773 0 0.011 O 0.014 0 0.023 007 001 O 0.006 0 99.276
G-2 50453 4838  0.027 O 0.057 0016 0 0 0 0 0 0.005 0.073 98.938
G-3 50.405 48.153 0 0 0.059 0025 0 0173 0023 0 0 0.015 0.026 98.853
BP-1-1 50.643 49.561 0.007 0.013 0.01 0.005 0.018 0 0 0 0 0 0 100.256
BP-1-2 50.159 49.045 0 0.019 0.014 0022 0 0 0 0 0 0.014 0 99.272
BP-1-3 51.6 4835 0 0.005 0 0.007 0.003 0 0.045 0 0 0.007  0.003 100.017
BP-2-1 50.188 49.024 0 0 0.007 0 0 0.032 0054 0 0 0.004 0 99.309
BP-2-2 50.611 49.906 0 0.008 0.027 0 0 0.009 0 0.013 0.014 0.012 0.051 100.599
BP-2-3 50.677 48334 0.038 0.009 0.007 0.016 O 0.009 0 0.004 0 0.017 0 99.111
W-1 50.523 49963 0 0.014 0.048 0021 O 0 0 0 0 0.009 0.028 100.579
W-2 51.698 47.291 0026 0 0 0.029  0.02 0 0.006  0.004 0 0.009 0 99.082
W-3 50.572 48.261 0.051 0 0 0.029 0.012 0 0 0 0 0 0.025 98.925



