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A New High-Pressure Polymorph of MgSiO, Enstatite
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Pyroxene ( Ca-poor and Ca-rich)is a group of im-
portant rock-forming silicate minerals found in many ig-
neous and metamorphic rocks. In the upper mantle, or-
thoenstatite , i.e., Ca-poor pyroxene is thought to be an
important phase in the harzburgite or the “depleted”
mantle composition, which may present an average
chemical composition for continental lithosphere,
thereby making it a major component in subducting o-
ceanic slabs. Therefore, the knowledge of the ther-
moelastic properties of orthoenstatite under appropriate
conditions are important for the modeling of density
profiles for understanding the thermal and chemical
structures of the upper mantle and subducted slabs,
and to characterize the temperature and chemical heter-
ogeneities in the upper mantle and subducted slabs.

Synchrotron-based high-pressure and temperature
single-crystal X-ray diffraction experimental studies
were conducted on hydrous enstatite [ MgSiO, ] using a
large-opening angle diamond anvil cell ( for ambient
temperature experiments) and an externally heated dia-
mond anvil cell to 29 GPa and 700 K. Two phase tran-
sitions were observed at 13.5 GPa ( 8-En ) and
29. 1 GPa(B-Enll ), the former is consistent with pre-

viously described orthopyroxene to [-opx transition,
while the latter is different from previous studies. The
orthorhombic symmetry did not show up in the second
transition , instead of, the B-En underwent a monoclin-
ic to monoclinic isosymmetric ( P2,/c) transition with a
displacement of 25% of Si along the c-direction. We
suggest B-En [ is an intermediate phase between the
monoclinic to orthorhombic transition of orthopy-
roxenes. Thermal equation of state studies obtained V,
=832.4(1)A, K,,=107(1)GPa, K, =7.6(5),
(0K,/9T),=-0.045(8)GPa K" and a,=5.4(5) x
10° K™ for En and V,=807(6)A, K,,=165(24)
GPa, K, =3(1),(9K,/9T),=-0.031(13)GPa K’
and ,=3.5(8)%x107° K ' for B-En. 730%10°° water
in the enstatite structure could possibly slightly change
the second phase transition at high pressure conditions
and could increase the thermal expansion, but has neg-
ligible effects on the bulk modulus and the pressure of
the first transition. Our results would be of implication

for modeling the geophysical behaviors of subducted
slabs.
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