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The in-situ high-pressure X-ray diffraction of natural sodalite

LI Hai-jian', QIN Shan', LIU Jing’, LI Xiao-dong” and WU Xiang”
(1. Department of Geology, Peking University, Beijing 100871, China; 2 Institute of High Energy Physics,
Chinese Academy of Scicences, Beijing 100049, China)

Abstract: In situ high-pressure energy dispersive X-ray diffraction (EDXD) experiments on framework silicate
sodalite were carried out by using the diamond anvil cell (DAC) device with a synchrotron radiation source at
Beijing Synchrotron Radiation Facility (BSRF). The maximal pressure recorded at room temperature in these
experiments reached as high as 17.4 GPa. It was observed in this pressure range that sodalite underwent a phase
transition at about 3 GPa and that the d,, value showed an abnormal increase when the pressure was higher
than 6.3 GPa. The experimental results are explained on the basis of the pressure effects upon the cage and tun-
nel structures in sodalite.
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Fig. 1 Crystal structure of sodalite with simple 3-cage
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Table 1 The chemical composition of sodalite
Na,O SiO, AlLOs CaO MnO Cry,04 TiO, FeO CuO ZnO
1 25.14 38.31 31.55 0.01 0.02 0.02 0.02 0.00 0.00 0.04 95.11
2 26.01 37.81 31.49 0.03 0.00 0.00 0.00 0.01 0.04 0.00 95.39
25.58 38.06 31.52 0.02 0.01 0.01 0.01 0.01 0.02 0.02 95.26
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Table 2 The d-spacings of sodalite at different pressures
dlll d310 d222 d321 d4ll
» GPa - - - - -
A I I, d A I I d A I I d A I I d A I I,
JCPDS 73-1733  5.13 2.81 8 2.57 11 2.37 17 2.09 31
0.000 1 5.15 2 2.81 9 2.56 8 2.37 15 2.09 8
0.8 5.14 2.81 2.56 2.37 2.09
1.3 5.13 2.80 2.56 2.36 2.08
2.4 5.12 2.79 2.55 2.35 2.08
4.2 5.10 2.79 2.53
5.1 5.08 2.78 2.51
6.3 5.07 2.77 2.51
9.4 5.03 2.76 2.52
10.5 5.01 2.75 2.52
13.3 4.99 2.73 2.53
15.6 4.96 2.53
17.4 4.94 2.54
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Fig. 2 Energy dispersive X-ray diffraction patterns of sodalite at pressure up to 17.4 GPa a and partial enlargement
b The arrows show the disappearance of diffraction lines
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Table 3 Cell parameters of sodalite as a function of pressure
p GPa a A v A
0.000 1 8.865 1 696.7 2
0.8 8.8064 1 696.4 2
1.3 8.856 1 694.6 2
2.4 8.846 1 692.1 2
X 17.4 GPa

3 GPa

6 . 3 (}Pa d 222
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Na
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