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The Meyer-Neldel compensation law for electrical conductivity
in minerals and its applications

WU Xiao-ping, ZHENG Yong-fei
(CAS Key Laboratory of Crust-Mantle Materials and Environments, School of Earth and Space Sciences, USTC, Hefei 230026, China)

Abstract: An analysis of a large number of published data of electrical conductivity shows there exists
Meyer-Neldel compensation law for electrical conductivity in minerals, which refers to a good linear
correlation between the logarithm of pre-exponential factor and activation enthalpy for the same mineral in
spite of different values obtained in different physical and chemical conditions. Based on the compensation
effect for electrical conductivity in the minerals, a new method to estimate diffusion coefficient from
electrical conductivity was developed and it is shown that the computed results with the new method are in
good agreement with experimental diffusivity. Combined with the results of electromagnetic sounding, the
compensation relation for electrical conductivities of perovskite was also used to present a relatively
reasonable electrical structure in the Earth’s lower mantle.
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