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放射光Ｘ線その場観察による高温高圧下における蛇紋石の状態方程式

Equations of state of antigorite under high pressure and high temperature
determined by in situ X-ray diffraction (XRD)

Yang Cuiping2*, 井上 徹1, 金 振民2, 山田 明寛1, 曽我部 昭人1, 松影 香子1, 亀卦川卓美3

Cuiping Yang2*, Toru Inoue1, Zhenmin Jin2, Akihiro Yamada1, Akihito Sogabe1,
Kyoko Matsukage1, Takumi Kikegawa3

1愛媛大学地球深部ダイナミクス研究センター, 2中国地質大学（武漢）, 3高エネルギー加速器研究機構

1GRC, Ehime University, 2China University of Geosciences (Wuhan), 3PF, KEK

Many phase equilibrium experiments were conducted to clarify the dehydration phase boundary of
antigorite; however, the results are inconsistent with each other. The unit-cell volume under high
temperature and pressure (i.e. P-V-T equations of state (P-V-T EoS)) is one of the most important
thermodynamic parameters of mineral to calculate the stability field using thermodynamic based
calculation, in addition to discuss the density of serpentine-bearing subducted slab under high
pressure and high temperature. But the existed EoS data of antigorite are few, and most of them
were obtained by experiments at room temperature. Recently, Hilairet et al. (2006) conducted an
in situ X-ray diffraction experiment under room temperature and high pressure to calculate the
bulk modulus of antigorite. Their result is quite different from previous researches' (Bose and
Navrotsky, 1998; Holland and Powell, 1998), so the stability field calculated by the
thermodynamic is also different. The stability field of antigorite from Hilairet et al. (2006) is
consistent with the result of the phase equilibrium experiment by Komabayashi et al. (2005). In
this study, we have conducted in situ X-ray diffraction experiments under high pressure and high
temperature up to about 8 GPa, 500 degree C to obtain the P-V-T EoS of antigorite, using 6-6
type multi-anvil (Nishiyama et al., 2008) in photon factory-advanced ring (PF-AR), Tsukuba,
Japan. Our antigorite was stable during the whole pressure and temperature range in our
experiments; the P-V-T data were fitted by 2nd order of Birch-Murnaghan EoS (fixed K0'=4), and
the obtained bulk modulus under different temperatures were: K0,300K=68.2(17), K0,373K=62.9(17), K0,

473K=61.4(17), K0,573K=63.0(17), K0,673K=61.4(16), and K0,773K=61.6(25), respectively; the bulk modulus
under room temperature was consistent with Hilairet et al. (2006). The c axis was more
compressible compared to the other axes, a axis had the smallest compressibility, but the
difference between a and b axes was small. The thermal expansion parameter of antigorite (a0=1.8
0E-5/K) was comparable with chlorite (2.5E-5/K) (Pawley et al., 2002). Further details will be
presented in the session.
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