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The experimental Raman spectra of hydrous minerals have been excellently reproduced by

using these calculation methods (Balan et al. 2006, Tsuchiya et al. 2008).

Results and Discussion

1. Structure

The crystal structure of lizardite consists of the SiO4 tetrahedral layers, the MgOg

octahedral layers, and the hydrogen bond layers. In this type of mineral, the structure is

anisotropically changed by compression because it is easy to shrink along the weak direction,

i.e. normal to the layers. Figure 1 and Table 1 show the cell constants of lizardite under

pressure. Those calculated results are consistent with previous x-ray diffraction experiments

(Hilairet et al. 2006a,b, Mellini and Zanazzi 1989) and previous calculation based on GGA

(Mookherjee and Stixrude 2009). The length of the lizardite a-axis corresponds to the two

basal edges of the SiO4 tetrahedra. As mentioned above, GGA tends to overestimate the

volume and underestimate the hydrogen bond strength. Since the hydrogen bond aligns

along the c-axis in lizardite, differences between calculation and experiment are larger in the

c-axis (~1.5%) more than the a-axis (~0.3%). The calculated and experimental bulk modulus

are shown in Table 2. Least squares fittings of the calculated data to the third-order

Birch-Murnaghan equation of state yield the zero-pressure bulk modulus By of lizardite of
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