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The so-called 10-Å phase is one of the dense hydrous
magnesium silicates (DHMSs) playing an important role in many
processes responsible for the water budget in the Earth’s upper
mantle near subduction zones. Its nominal composition is usually
written as Mg3Si4O10(OH)2 × xH2O, and its structure is often
described as that of talc with some amount of water present in
the interlayer space (e.g., [1]). However, more recent
experiments suggest that the silicate layers of the real 10-Å phase
contain about 10% of hydrogarnet-type structural defects [2-4],
which would affect its properties, especially at high temperatures
and pressures. The silanol groups of the defects are forming
hydrogen bonds to the interlayer H2O molecules making the
normally hydrophobic talc surfaces more hydrophilic.

Here we are using the most recent modification of the ClayFF
force field [5], that can more accurately account for the bending
of Mg-O-H angles in the mineral layers and Si-O-H angles of the
hydrogarnet-type defects. The pressure and temperature
dependencies of the 10-Å phase properties are calculated in a
series of classical MD simulations and compared with ab initio
results and a diverse set of available experimental data.

References
[1] Wang, J.W., Kalinichev, A.G., Kirkpatrick, R.J. (2004)

Molecular modeling of the 10-Å phase at subduction zone
conditions. Earth and Planetary Science Letters 222, 517-527.

[2] Welch, M.D., Pawley, A.R., Ashbrook, S.E., Mason, H.E.,
Phillips, B.L. (2006) Si vacancies in the 10-Å phase. American
Mineralogist 91, 1707-1710.

[3] Phillips, B. L., Mason, H. E., Guggenheim, S. (2007)
Hydrogen bonded silanols in the 10-Å phase: Evidence from
NMR spectroscopy. American Mineralogist 92, 1474-1485.

[4] Pawley, A. R., Welch, M. D. (2014) Further complexities
of the 10-Å phase revealed by infrared spectroscopy and X-ray
diffraction. American Mineralogist 99, 712-719.

[5] Pouvreau, M., Greathouse, J. A., Cygan, R. T., Kalinichev,
A. G. (2019) Structure of hydrated kaolinite edge surfaces: DFT
results and further development of the ClayFF classical force
field with Metal-O-H angle bending terms. Journal of Physical
Chemistry C 123, 11628-11638.

https://doi.org/10.7185/gold2023.20035
mailto:kalinich@subatech.in2p3.fr

	Local€Disk
	Abstract: Nanoconfined water in the 10-Å phase at subduction zone conditions: Classical and <em>ab initio</em> MD simulations up to 7 GPa and 800 K (Goldschmidt 2023 Conference)


