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Abstract: Magnesite, relative to other carbonate minerals, can be stable at higher temperature and pressure conditions in
the subduction zone, hence it is regarded as the main carrier of carbon cycle in the deep interior of the earth. Its electrical
properties are of great significance for understanding the electrical structures of the subduction zone and the deep interior
of the earth. In this study, the electrical conductivities of natural magnesite samples, which were in the YJ-3000t
multi-anvil apparatus under the conditions of 1~3 GPa and 773~1173 K, have been measured in-situ by using the
Solartron-1260 impedance/gainphase analyzer. The results show that the conductivities of natural magnesite samples under
experimental conditions vary from 102 S/m to 107 S/m, and they are increased with the increase of temperature and
pressure. The dependency of electrical conductivity of magnetite on temperature is much stronger than that on pressure.
Combined with the previous research results and the temperature and pressure effect and activation energy influence
characteristics of electrical conductivities (Arrhenius parameters) of magnesite samples in this study, it is proposed that the
dominant conduction mechanism of magnesite at high temperature and high pressure is the large polaron conduction.
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N . . . Table 1. Chemical composition of the magnesite sample
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Fig. 3. Complex impedance spectra of magnesites under conditions of 2 GPa and 773~1173 K.
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Fig. 4. Relationship between electrical conductivity and temperature in
processes of heating and cooling at 3 GPa.
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Table 2. Fitted parameters of the electrical conductivities of experimental
recovered samples by using the Arrhenius equation

p/GPa /K lgo/(S/m) AHEV ~— R*  AV/(em’/mol) AUV
1 773~1173 2.09 151 99.80
2 773~1173 2.43 130 9921 0.17 0.99
3 773~1173 3.15 117 9947
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Fig. 5. Relationship between the logarithms of electrical conductivities of
samples and the reciprocals of temperatures.
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Fig. 6. Comparison of our electrical conductivities of samples with data of
previous studies.
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