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


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



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

χ

σ
≈σ









    

 




TABLE 1. Pressure and lattice parameters of biotite
P (GPa) a (Å) b (Å) c (Å) β (°) V (Å3)
0 5.3441(2) 9.2571(6) 10.246(1) 100.31(3) 498.7(1)
0.4(1) 5.3387(2) 9.2501(4) 10.183(2) 100.50(1) 494.4(1)
0.8(1) 5.3317(2) 9.2340(4) 10.124(1) 99.587(9) 491.47(6)
1.5(1) 5.3283(5) 9.2114(5) 10.054(2) 99.90(1) 486.1(1)
1.9(1) 5.3235(3) 9.2034(3) 10.027(1) 100.64(1) 482.82(6)
2.2(1) 5.3182(3) 9.1967(5) 10.020(1) 100.63(1) 481.64(6)
3.1(1) 5.3031(3) 9.1756(6) 9.913(1) 100.58(1) 474.16(6)
3.9(1) 5.2922(3) 9.1543(5) 9.861(1) 100.62(1) 469.55(6)
4.5(1) 5.2816(3) 9.1359(4) 9.806(1) 100.60(1) 465.08(6)
5.4(1) 5.2693(4) 9.1173(6) 9.727(2) 100.76(1) 459.1(1)
6.0(1) 5.2677(2) 9.1069(4) 9.705(1) 100.74(1) 457.41(6)
6.1(1) 5.2629(3) 9.1019(5) 9.703(1) 100.68(1) 456.73(6)
6.8(1) 5.2535(4) 9.0822(5) 9.651(1) 100.48(1) 452.78(7)
7.0(1) 5.2535(3) 9.0836(4) 9.641(1) 100.81(1) 451.91(6)
7.2(1) 5.2474(6) 9.077(1) 9.639(1) 100.69(1) 451.14(9)
7.6(1) 5.2457(2) 9.0703(4) 9.622(1) 100.84(1) 449.65(6)
8.1(1) 5.2400(3) 9.0566(5) 9.588(2) 100.92(1) 446.8(1)
8.6(1) 5.2338(3) 9.0457(6) 9.569(2) 100.90(1) 444.9(1)
8.7(1) 5.225(1) 9.043(2) 9.543(1) 100.29(2) 443.7(1)
9.1(1) 5.2270(3) 9.0404(5) 9.554(1) 100.91(1) 443.30(6)
10.0(1) 5.2207(3) 9.0239(4) 9.510(1) 100.95(1) 439.87(6)
10.3(1) 5.2098(2) 9.0203(4) 9.4961(8) 100.09(1) 439.35(5)
11.4(1) 5.1951(2) 9.0066(4) 9.4380(5) 100.13(1) 434.72(4)
11.9(1) 5.1933(5) 9.0049(8) 9.4308(7) 100.19(1) 434.07(7)

TABLE 2.  Elastic parameters determined by the Birch-Murnaghan 
model 

Model K0(GPa) K’ K’’ (GPa–1) V0 (Å3) χ2

BM3 49(1) 8.1(5) –0.5047 498.6829 1.9
BM3V 45(3) 9.1(7) –0.7727 500.0(9) 1.8
BM4 59(3) 0.6(2) 1.4(4) 498.6829 1.1
BM4V 62(4) –0.4(22) 1.4(6) 498.2(6) 1.1
Notes: χ2 = 1/(N – M)Σj(Pobs,j – PEoS,j)2/σ2, where N is the number of pressure points, 
M the degrees of freedom, Pobs = observed pressure; PEoS = pressure calculated 
by EoS. σ2 = [σ(P)2 + (∂P/∂V)2σ(V)2].
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
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TABLE 3. Lattice parameters of biotite as a function of temperature
T (K) a (Å) b (Å) c (Å) β (°) V (Å3)
298 5.3441(2) 9.2571(6) 10.246(1) 100.31(3) 498.7(1)
352 5.3447(31) 9.2605(37) 10.2556(12) 100.35(1) 499.3(8)
404 5.3481(37) 9.2660(31) 10.2650(11) 100.32(1) 500.5(8)
463 5.3505(32) 9.2744(30) 10.2784(14) 100.39(1) 501.7(6)
524 5.3553(40) 9.2846(36) 10.2901(13) 100.38(1) 503.3(6)
557 5.3581(40) 9.2932(30) 10.2965(13) 100.21(1) 504.6(6)
608 5.3613(40) 9.2970(30) 10.3127(17) 100.34(1) 505.7(7)
668 5.3639(70) 9.2583(70) 10.3058(14) 99.78(1) 504.4(8)
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










TABLE 4.  Results by room temperature Mössbauer spectroscopy on 
biotite sample before and after heating

Sample β* βEQ Γ A Attribution
  mm/s mm/s mm/s %  
biotite before  1.13(1) 2.64(1) 0.26(2) 46(2) Octahedral Fe(II)
heating 1.10(1) 2.24(2) 0.38(3) 48(2) Octahedral Fe(II)
 0.52(4) 0.41(8) 0.25(6) 7(3) Octahedral Fe(III)
biotite after  1.03(2) 2.45(5) 0.32(6) 6(3) Octahedral Fe(II)
heating 0.39(3) 1.51(3) 0.59(2) 65(2) Octahedral Fe(III)
  0.40(3) 0.96(2) 0.40(4) 30(2) Octahedral Fe(III)
* Relative to room temperature β-Fe foil.



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