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Experimental Study on Impedance Spectra of Natural Emei Mountain
Basalt under High Temperature and High Pressure
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Abstract: Application of the impedance spectroscopy method to in-situ measurement of the electrical
conductivity of minerals and rocks is an essential approach to exploring the electrical property in earths
interior. The impedance spectroscopy measurement of natural basalt sample from Emei mountain was
conducted under the conditions of 0.52.0 GPa 823-173 K and 10”40° Hz. The results indicated that
within the investigated temperature and pressure range the resistance of the sample demonstrated a strong
dependence on frequency. The electrical conductivity ( 10°°40%° S/m) increased as the temperature
increasing and fitted with the Arrhenius relation and decreased slightly as the pressure increasing.

Fitting calculations were carried out in order to obtain the physical parameters of the sample such as pre—
exponential constant activation energy and activation volume. Combined with the previous research
results the electrical conduction mechanism were discussed in details.
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Table 1 Chemical composition of the sample /wit%
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Impedance spectra of Emei basalt under

the conditions of 2.0 GPa and 823 4173 K
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Fig.4 Dependence of modulus and phase angle on frequency for
basalt sample under the conditions of 2.0 GPa and 8234173 K

Fig.5 Electric resistance vs. electrical conductivity cell of

basalt sample under 1.5 GPa and 873 K



972 42
leeAH 1
lgo = - T +lgo, (6)
lgo /T 0.5~2.0 GPa.823 ~1173 K
( 6) 0.9958
Arrhenius o
2 o
2 Arrhenius
Table 2 Fitted parameters of Arrhenius relation for the electrical conductivity of basalt sample
P/GPa T/K lgor, /S m™! AH/eV ?
0.5 8234173 2.70 502.42 0.767 0.9868
1.0 8234173 2.72 524. 66 0.775 0.9932
1.5 8234173 2.73 535.51 0.786 0.9968
2.0 8234173 2.76 580.79 0.798 0.9981
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