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Alに富む含水ブリッジマナイトの状態方程式

P-V-T equation of state of Al-bearing hydrous bridgmanite

 
*柿澤 翔1、井上 徹1、西 真之1,2、有本 岳史1、門林 宏和1、丹下 慶範3、肥後 祐司3、中野 智志4、平

井 寿子5

*Sho Kakizawa1, Toru Inoue1, Masayuki Nishi1,2, Takeshi Arimoto1, Hirokazu Kadobayashi1,

Yoshinori Tange3, Yuji Higo3, Satoshi Nakano4, Hisako Hirai5

 
1. 愛媛大学地球深部ダイナミクス研究センター、2. 東京工業大学地球生命研究所、3. (財)高輝度光科学研究センター、4.

物質材料研究機構、5. 立正大学地球環境科学研究科

1. Geodynamics Reseach Center, Ehime University, 2. Earth-Life Science Institute, Tokyo Institute of Technology, 3.

Japan Synchrotron Radiation Research Institute, 4. National Institute for Materials Science, 5. Graduate School of

Geo-environmental Science, Rissho University

 
Water is the most abundant volatile component on the Earth. It has significant influences on the chemical

and physical properties of mantle minerals (e.g., melting temperature, elastic properties, electrical

conductivity, and so on.). The nominally anhydrous minerals(NAMs) can contain small amount of water. In

particular, wadsleyite and ringwoodite which are the major constituent minerals in the Earth’s mantle

transition zone can contain ~2-3 wt% water (e.g., Inoue et al., 1995; Kohlstedt et al., 1996). Recently,

hydrous ringwoodite contained ~1.5 wt% water was discovered by Pearson et al. (2014) as inclusion in

ultra-deep diamond. This observation implies that the mantle transition zone contains some water at least

locally. On the other hand, water solubility of bridgmanite which is the most abundant mineral in the

lower mantle, is a matter of debate (e.g., Bolfan-Casanova et al., 2000, 2003; Murakami et al., 2002;

Litasov et al., 2003). In this situation, Al-bearing hydrous bridgmanite contained ~0.8 wt % water with 4.7

wt% Al2O3 was synthesized by Inoue et al., (in prep). However, the physical properties of Al-bearing

hydrous bridgmanite under high pressure are unknown. Therefore, we clarified P-V-T equation of state of

Al-bearing hydrous bridgmanite will be reported. 

In situ P-V-T experiments of Al-bearing hydrous bridgmanite were conducted using multi-anvil high

pressure apparatus (SPEED-Mk.II) with sintered diamond 2nd stage anvil at SPring-8 BL04B1. As we

observed the dehydration of Al-bearing hydrous bridgmanite between 900 and 1500 K in our in situ open

system experiment, we developed in situ closed system experimental method using Ag capsule. The

experimental conditions were 35-45 GPa and 300-1500 K. In addition, the room temperature

compression data of Al-bearing hydrous bridgmanite was obtained using diamond anvil cell (DAC) with He

pressure medium at PF BL18C up to ~55 GPa in quasi-hydrostatic condition (Takemura, 2001). 

The unit cell volume of Al-bearing hydrous bridgmanite decreased smoothly up to 52 GPa. This result

indicated that the hydrogen bond symmetrization is not occurred at least up to 52 GPa at room

temperature. The bulk modulus of Al-bearing hydrous bridgmanite is much smaller than that of Al-bearing

anhydrous bridgmanite. In this presentation, we will report the thermo-elastic properties of Al-bearing

bridgmanite in detail. Moreover, the water affect to physical properties will be discussed.
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