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TABLE 1. Structure of brucite
V (Å3) 40.20* 35.16* 41.78† 36.36† 23.34†
P (GPa) 0.4 9.3 0.3 8.4 119.1
a (Å) 3.1382(2) 3.0365(6) 3.1989 3.0887 2.6445
c (Å) 4.713(1) 4.403(2) 4.8435 4.4014 3.8516
zMg 0.000 0.000 0.0109 0.0157 0.0151
xO 0.333 0.333 0.3321  0.3317  0.3307 
   (0.3371) (0.3407) (0.3443)
yO 0.666 0.666 0.3346  0.3362  0.3375 
   (0.6704) (0.6728) (0.6761)
zO 0.214(3) 0.232(2) 0.2200 0.2396 0.2746
xH 0.367(4) 0.402(4) 0.3165  0.3000  0.2146 
   (0.3821) (0.4256) (0.5408)
yH 0.674(4) 0.804(4) 0.3493  0.3628  0.3777 
   (0.7163) (0.7628) (0.9485)
zH 0.412(2) 0.449(2) 0.4220 0.4525 0.4811
* Experiment (Parise et al. 1994).  Space group P3–m1, Z = 1, hydrogen at Wyckoff  
position 6i.
† Theory (this study). Space group P3–, Z = 3, hydrogen at Wyckoff  position 6g, 
O at position 6g, Mg at position 1a and 2d.  In parentheses, we give the x and y 
coordinates referred to P3–m1 lattice vectors (cf. Fig. 2) to allow direct comparison 
with experimental values.  Value reported for a is 1/√3 the P3– lattice parameter.  
Pressure is from GGA without thermal correction.
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TABLE 2.  Bulk modulus (Ko), its pressure derivative (Ko’), and linear 
moduli (Ka, Kc) of brucite at ambient pressure

Vo (Å3) c/a Ko(GPa) Ko’ Ka(GPa) Kc(GPa) Method Reference
40.88 1.516 54.3 4.7 388 75 PXD* Fei and Mao (1993)
40.56 1.498 39.0 7.6 313 57 PND† Catti et al. (1995)
40.85 1.516 42.0 5.7   SCXD‡ Duff y et al. (1995c)
40.8 1.516 36.7  238.1 54.6 B§ Xia et al. (1998)
40.8 1.516 39.7 6.7 263.2 51 PXD* Xia et al. (1998)
40.2 1.502 47 4.7 277.7 138.9 PND† Parise et al. (1994)
40.92 1.516 41.8 6.6   PXD* Fukui et al. (2003)
41.7 1.56 43 5.7 265.55 53.19 GGA
36.7 1.46 65 6.05 290 61 LDA }this study43.8 1.58 34 5.8 225 39 GGA300 K

38.2 1.47 53 6.2 234 45 LDA300 K

Notes: Experimental results are at room temperature. For the theoretical results, 
we report both the static values and values with semi-empirical thermal 
correction (300 K) as discussed in the text.  
* PXD = Powder X-ray diff raction. 
† PND = Powder neutron diff raction. 
‡ SCXD = Single-crystal X-ray diff raction. 
§ B = Brillouin scattering.
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