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P-wave velocities of partially molten bojite at pressures of 0.6~2.0 GPa

JIANG Xi!, AN Bang!?, TANG Bo! and HUANG Yang!*?
(1. College of Resources and Environment Engineering, Guizhou University, Guiyang 550025, China; 2. Graduate School of
Guizhou University, Guiyang 550025, China)

Abstract: With ultrasonic wave transmission-reflection combined method, measurement of compressional wave
velocities (v,) of bojite was carried out up to 1 085C at the pressure of 0.6 GPa, 1.0 GPa and 2.0 GPa respec-
tively. Based on investigating the partially molten products, the authors calculated the v, of bojite at different
pressures and temperatures with volume percentages and elastic parameters of minerals and melt. The calcula-
tions show the same v,,-¢ correlations with experiment runs, which indicate that at first v, decreases slowly with
increasing temperature, and then decreases quickly above about 800C to 900°C at different pressures. The in-
vestigations of the products indicate that bojite is dehydrated and partially molten when the temperature is higher
than 812°C at 0.6 GPa, 865C at 1.0 GPa and 919C at 2.0 GPa respectively. It is believed that partial melting
is responsible for quick decrease of v, at high temperature. There is more quick decrease of v, of bojite when
volume percentages of melt are lower than about 2% . It is thus held that water and melt with low viscosity re-
sult in the sharp decrease of v, because it is easy for them to move into the microfissures in nature rock at the
beginning of dehydration and partial melting.
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Fig. 1 Micrograph of the bojite (plainlight)
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Table 1 Chemical compositions of bojite and main minerals
N TETY
F=)
RO bRiEZE WEAT(4) bRt AT i
SiO, 48.92 52.15 3.45 50.38 0.59 45.74 2.65
ALO; 17.65 28.50 2.04 3.49 1.37 7.76 2.07
TFe 05 9.04 0.60 0.20 9.64 0.52 14.60 0.40
MgO 7.66 0.05 0.05 14.92 0.77 13.59 1.03
CaO 10.04 12.88 2.76 19.57 0.50 11.17 0.13
Na,O 2.51 3.79 1.68 0.21 0.17 0.81 0.46
K,O 1.03 0.25 0.10 0.02 0.02 0.79 0.21
MnO 0.15 0.01 0.01 0.23 0.03 0.24 0.02
TiO, 0.26 0.04 0.01 0.86 0.23 2.05 0.80
P205 0 11 - - - - - -
Bek b 2.69 - - - - - -
oy s 100. 06 98.26 0.34 99.32 0.38 97.76 0.49
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Fig. 2 Sample assembly viewed in cross section
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Table 2 Volume percentage of minerals and melt in bojite at varied temperatures and confining pressures of (0.6 GPa
1.0 GPa and 2.0 GPa respectively
Pl Cpx Hb Chl Bt Ti-Fe Q Gt Melt
N 49.377 21.:4 19.4 4.4 2.9 1.5 1.1
0.6 GPa
758C 50.2 19.6 19.2 4.7 2.3 2.5 1.4
812T 50.8 20.9 20.5 2.1 1.9 2.7 0.9 0.2
866C 48.2 24.7 19.9 0 0.2 2.3 0.4 4.3
919C 48.4 27.1 16.7 0 0 0.9 0.2 6.7
973C 45.1 30.5 10.4 0 0 1.5 0.6 11.9
1027C 34.7 36.8 2.1 0 0 1.4 0.2 24.8
1081TC 1.4 25.6 0 0 0 0 0 73.0
1134 0 <5.0 0 0 0 0 0 >95.0
1.0 GPa
865C 50.3 23.4 19.5 2.5 1.1 1.9 1.0 0.3
919C 49.7 20.4 21.1 0.9 0.7 3.1 2.1 0.1 1.9
974C 47.8 25.1 16.4 0 0 2.2 0.6 0.1 7.8
1029C 41.1 27.3 12.8 0 0 1.3 1.4 0.3 15.9
1083C 31.8 33.1 4.8 0 0 1.0 0.3 1.1 27.9
1138C 21.2 31.3 0 0 0 0.2 0 0 47.3
1192 0 <6.0 0 0 0 0 0 0 >94.0
2.0 GPa
919C 49.7 20.4 18.8 4.3 2.1 2.5 2.1 0 0.1
974C 49.8 20.5 20.4 1.9 0.9 2.5 0.8 0.8 2.4
1029C 41.8 27.9 14.8 0 0 1.4 1.1 4.1 8.8
1083C 39.4 36.8 6.6 0 0 1.1 0.3 1.2 14.6
1138TC 31.8 36.7 0.5 0 0 2.3 0.1 8.1 20.5
1192C 8.1 22.6 0 0 0 1.1 0 14.3 53.9
Pl— Cpx— Hb— Chl— Bt— Ti-Fe— Q— Gt— Melt—
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1.0 GPa 2.0 GPa 3
0.6 GPa
1.0 GPa
0.6 GPa 865C 1 192C 0.3% Voigt-Reuss-Hill VRH Bina and
>94 % Helffrick 1992
4e 2.0 GPa t =919C
0.1% 1192C
53.9% 2.0 GPa Wryllie et al. 1956
1.0 GPa 1 0,7D vy ™ 1 =D vy
4f
2.0 GPa 1029C v,

Si0, 35.75% ~40.60% ALO; 18.83% 16)) Uielt Vejid
~25.06% TFe, O3 12.95% — 21.31% MgO Vet
1.50% ~12.77% CaO 8.65% ~22.76% 2.8 km s Bass 1995 2008
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2 3
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Table 3 Elastic parameters of main minerals
0 a K oK ot G . oG ot
mg mm’® 10°6 GPa oK oP MPa K GPa oG ab MPa K
Pl 2.73 14.1 77.9 5 16 37.3 2 13
Cpx 3.47 33.3 115.8 5 16 64.6 13
Hb 3.15 23.8 93.3 5 16 49.3 2 13
Gt 3.78 18.5 147.3 5 15 92.7 1.5 13
o— a— K— oK oP— oK ot— G— oG oP—
oG ot— o Smyth and McCormick 1995 Bass 1995 a  Fei 1995
Bass 1995
K G
4
Gao et al. 2000 2008
4.1 Up
3 V-t 10%
Up
800~900C v vy
10%

Murase and Kushiro 1979
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