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Fig. 5 SEM images of recovered olivine samples at different conditions
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Table 1 Comparison of the Raman shifts, symmetries and assignments between forsterite (Mg,SiO, )
and olivine (Yangyuan)®""! (All data refer to room temperature and ambient pressure.)
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Fig. 7 Raman spectra of recovered olivine samples after Fig. 8 Raman spectra of recovered olivine samples after
calcination and rapid compression at room temperature rapid compression under different temperatures
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Structural Stability of Olivine under Rapid Compression
HE Yali', WANG Junlong', DENG Liwei’, WANG Zhifei', LIU Xiuru'

(1. School of Physical Science and Technology, Key Laboratory of Advanced Technologies of Materials,
Ministry of Education of China, Southwest Jiaotong University, Chengdu 610031, Sichuan, China;
2. Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: The effect of rapid compression on the stability of olivine structure was studied in this work. In
the first group, the olivine samples were rapidly compressed to 3 GPa at 293, 373, 473, 573, 673 and 773 K
respectively. In the second group, the olivine samples were sintered for 2 h at 873, 973, 1 073 and 1 173 K
and then were rapidly compressed to 3 GPa at room temperature. The structure of the recovered samples
were analyzed by synchrotron radiation X-ray diffraction, Raman spectroscopy, infrared absorption spectrum
and scanning electron microscopy. These results showed that the structure of olivine was stable and there
were no phase transition caused by temperature and rapid compression. The micromorphology observation of
recovered olivine indicated that the grains were refined. Due to the residual stress and grain refinement in the
recovered samples, the Raman vibrational peaks of olivine (822 cm™' and 854 cm™' at room temperature)
showed some broadening and displacement.

Keywords: olivine; rapid compression; Raman spectroscopy; synchrotron X-ray diffraction
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