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

SHAN Jing-nan', QIN Shan', SUI Xing-wei', LIU Jing” and LI Hui®
(1. School of Earth and Space Sciences, Peking University, Beijing 100871, China; 2. Laboratory of Synchrotron Radiation,
Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The in-situ high-pressure structure of natural staurolite collected from the progressive metamorphic
belt in Chonghuer of Altay area in Xinjiang was studied at room temperature using synchrotron radiation energy
dispersive X-ray diffraction and diamond anvil cell under the pressure up to 3.9 GPa. The experimental results
show that the unit-cell parameter 8 is continuously increasing with increasing pressure, suggesting the decrease
of structural symmetry of staurolite. An unknown phase transition in staurolite structure was also observed in the
pressure range of 1.5~2.7 GPa.
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Fig. 1 The overlap of 010 layers consisting of kyanite EDXD DAC
and Fe-Al hydroxide layers in the structure of staurolite
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Table 1 Chemical composition of staurolite
SiO, TiO, ALO; Cr, O3 FeO NiO MnO MgO Na,O K,O Total
1 26.46 0.50 55.31 0.05 13.12 0.04 0.50 2.11 0.02 0.00 98.11
2 28.39 0.36 52.67 0.02 13.73 0.01 0.28 2.17 0.04 0.02 97.69
3 27.63 0.49 54.78 0.03 13.41 0.00 0.58 2.05 0.03 0.00 99.00
4 27.71 0.64 54.71 0.00 12.91 0.00 0.39 1.87 0.03 0.00 98.26
27.55 0.50 54.37 0.03 13.29 0.01 0.44 2.05 0.03 0.01 98.27

2004



438 26
NaCl 211 311
4:1 B
NaCl Decker 1971
NaCl 200 220
NaCl 200
0.4 GPa 200 NaCl 202 -
242 EH/GPa
NaCl 220 ’ | 19
Peakfit 4.0  NaCl mw ﬂ MM' 5;
200 220 . WWW 24
220 220 X g Mmg MW 1 o
20 19.034° i M’ i L3
0~40 keV 600~ o A f 03
Mmm Minssoss 04
900 s A
oy Vi ¥ 0.0001
0. 15 kev 221 241 220 NaCl
10 12 14 16 18 20 22 24
EE/keV
Eh/z[- dhk[ =6.199 3 sinf keV A 5 EDXD
15 Fig. 2 Energy dispersive X-ray diffraction patterns of
4.9 GPa 11 staurolite under different pressures
4
11 3.2
11 3.9 GPs
> & 3.0} —a—p—n—nn L L TV u 221
2.8¢
2 —o——0—0——00 17 -
5 24 . o 151
:‘é A4 A A AA AAA-4A A D41
X I
% 24 e ey vivv v 311
JCPDS86-1379 - % see 22
5 C2 m JCPDS86-1379 '
2.0k a4 242
UnitCell Holland and 18— 5 s 5 7 7
Redfern 1997 a = EH/GPa
7.8046 A b=16.533 1 A ¢=5.684 3 A p= X
o — 23
90.36 88 © V=741.89 67 A Fig. 3 d-spacing of staurolite under different pressures
2 EDXD
3 311 242 16.5 keV
d 3 151 202 2.7 GPa
241 242
- C2 m 2
221 311 B



5 X 439
2
Table 2 Cell parameters and their estimated standard deviations e.s.d. of staurolite under different pressures
GPa a A e.s.d. b A e.s.d. c A e.s.d. B° e.s.d. v A e.s.d.
0.0 7.908 0.007 16.515 0.019 5.681 0.005 90. 60 0.06 741.9 0.8
0.4 7.893 0.025 16.496 0.074 5.670 0.018 90.70 0.24 738.2 3.0
0.8 7.905 0.002 16.551 0.005 5.621 0.001 90.68 0.02 735.3 0.2
1.1 7.883 0.018 16.603 0.048 5.591 0.015 90.60 0.12 731.7 1.9
1.5 8.012 0.009 16.569 0.011 5.535 0.003 91.02 0.04 734.6 0.4
1.6 8.121 0.011 16.522 0.042 5.467 0.010 91.44 0.15 733.3 1.7
2.3 8.098 0.008 16.468 0.030 5.486 0.007 91.61 0.11 731.3 1.2
2.4 8.063 0.002 16.490 0.007 5.491 0.002 91.60 0.03 729.8 0.3
2.5 8.011 0.011 16.488 0.042 5.481 0.010 91.35 0.17 723.8 1.7
2.7 7.963 0.035 16.420 0.141 5.467 0.033 91.43 0.49 714.6 5.6
221 311 d Stahl et al. 1988 4
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