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Spectral characteristics and high-pressure X-ray diffraction spectroscopy
of apophyllites with different tones in Huanggangliang, Inner Mongolia

XIAO Qi-run and LIU Ying-xin
(Beijing School of Gemmology, China University of Geosciences, Beijing 100083, China)

Abstract: This study comprehensively analyzed the basic gemological characteristics, X-ray fluorescence spectros-
copy (XRF), infrared spectroscopy, Raman spectroscopy, and other aspects of green apophyllite samples with dif-
ferent tones in the Huanggangliang area of Inner Mongolia, and systematically explored the chemical composition
and spectral characteristics of green apophyllites samples with different tones. Through high-pressure X-ray diffrac-
tion (HPXRD) spectroscopy testing, the crystal structure characteristics of the mineral under high-pressure environ-
ment were analyzed in depth, providing key clues for revealing the stable depth of existence of apophyllites after
subduction into the crust during geological movement. The research results indicate that the apophyllites in the
Huanggangliang area of Inner Mongolia belong to fluorine apophyllites, the content of Fe’ and crystalline water ex-
ert a significant influence on the intensity of the green color in apophyllites. In the HPXRD experiment, as the
pressure increases, the axial length and cell volume of apophyllites gradually decrease, especially the compression
rate of the c-axis is higher than that of the a-axis. At the pressure nodes of 9. 0 GPa and 15. 3 GPa, a sudden

change in compression rate was observed, accompanied by the emergence of new diffraction peaks and the splitting
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and disappearance of old diffraction peaks. This discovery reveals two distinct phase transitions of apophyllites crys-

tals in high-pressure environments. This study provides strong scientific basis for identifying apophyllites and

searching for mineral resources, and also provides a new perspective and understanding for further research on

apophyllites in the field of geology.

Key words: apophyllite; Huanggangliang in Inner Mongolia; chemical composition; crystal structure; spectral

analysis
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Fig. 1 Sample photos of different tones of green apophyllite

from Huanggangliang in Inner Mongolia
X—iE @ MR AT Y—RE @R 2—Sat @ik
X—nearly colorless apophyllite; Y—light green apophyllite ;
Z—dark green apophyllite
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Fig. 2 Microscopic characteristics of apophyllites from Huanggangliang in Inner Mongolia
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a—biconical prismatic crystal form; b—crystal cluster; ¢—longitudinal stripe on the face of the column; d—white flocculent material adhering

to the surface of crystals; e—long tubular inclusions
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Table 2 XREF test results of three kinds of apophyllites
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VA 59. 250 26.775 5.533 5.107 - 2.956 99. 621
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Fig. 3 Infrared spectra of three kinds of apophyllites
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Fig. 4 Raman spectra of three kinds of apophyllites
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Fig. 5 XRD spectra of apophyllite at pressures from
0.3 GPa to 25.1 GPa
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Table 3 Unit cell parameters of apophyllite at pressures
from 0.3 GPa to 25.1 GPa

JEJ/ GPa  a/A iR%E/R /A REA VR READ
0.3 8.9349 0.0017 157252 0.0173 1255.4 1.6
1.4  8.8664 0.0015 15.6119 0.0206 1227.3 1.8
2.2 8.8199 0.0027 154911 0.0128 1205.1 1.2
3.7  8.7395 0.0048 15.3027 0.0427 1168.8 3.8
50 8.6847 0.0046 15.1130 0.0288 1139.9 2.6
6.1 8.6310 0.0064 15.0836 0.0336 1123.6 3.1
7.4 8.5583 0.0115 15.0476 0.0350 1102.2 3.5
9.0 8.5145 0.0059 14.9785 0.0115 1085.9 1.4
10.1  8.5217 0.0086 14.9546 0.0189 1086.0 2.1
120 8.5144 0.0057 14.9590 0.0119 1084.4 1.4
13.3  8.5193 0.0146 14.9570 0.0558 10856 5.7
15.3  8.5143 0.0391 14.9155 0.0738 1081.3 8.8
16.9 8.4683 0.0262 14.9249 0.0649 1070.3 6.9
18.5 8.4648 0.0167 14.9140 0.0596 1068.6 5.7
20.5 8.4392 0.0086 14.8749 0.0231 1059.4 2.4
228 8.4299 0.0119 14.8387 0.0202 1054.5 2.5
25.1 8.4210 0.0058 14.8111 0.0108 1050.3 1.3
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Fig. 6 Scatter plots of @, ¢, and V versus pressure
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Fig. 7 Crystal structure diagram of apophyllite

[ data from Stahl , 1993)
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