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Table 1 Unit-cell parameters of pyrope at various pressure

p/(GPa) a/(nm) V/(nm?*) p/(GPa) a/(nm) V/(nm®)
0.0 1. 15586 1.5441(3) 15.17 1.13070 1.4455(7)
2. 44 1. 148 35 1.5229(4) 17. 64 1.12742 1.4330(2)
4.01 1. 146 05 1.507 1(9) 20.93 1.12204 1.4126(1D)
6.47 1. 14222 1.4896(9) 23.34 1.12011 1. 405 3(5)
10. 4 1. 14199 1.4670(5) 25.33 1. 11750 1.3955(3)
12.49 1. 13455 1.4604(2)
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Table 2 Bulk modulus and its pressure derivative for pyrope

B, /(GPa) B, p/(GPa) Sample Method Ref.
175(1D) — 0 Single crystal Brillouin scattering [3]
173.6(4) 4.93(6) 3 Single crystal Ultrasonic [2]
171(3) 1. 8(7) 10 Polycrystalline X-ray diffraction [4]
175(1) 4.5(5) 5 Single crystal X-ray diffraction [5]
210 — — Theoretical [6]
199 4 25.3 Polycrystalline X-ray diffraction This study
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X-Ray Diffraction Investigation of Pyrope under Pressure

MA Yan-Mei'? ,PENG Gang',LI Min', LI Xue-Fei' . GAO Ling-Ling',
CUI Qi-Liang',Z0OU Guang-Tian'

(1. National Laboratory of Superhard Materials ,Jilin University ,Changchun 130012,China;
2. Department of Agronomy ,Jilin University ,Changchun 130062 ,China)

Abstract: The insitu angle dispersive X-ray powder diffraction of natural pyrope collected from
Zhenyuan in China using synchrotron radiation has been measured under high pressure(0~ 25. 3 GPa)
conditions with diamond anvil cell (DAC). We have not found any convincing evidence for a phase
transformation in the experimental pressure range. The XRD patterns were then refined by using the
refinement module combined in the Materials Studio program. We fit the Birch-Murnaghan equation of
state and obtained its ambient pressure bulk modulus B,=199 GPa (B',=4).
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