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Fig. 1 Principle picture for ultrasonic measurement at high

pressure and high temperature in multi-anvil apparatus
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Fig. 2 Sample assembly for impedance spectra measurement
at high pressure and high temperature
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Fig. 4 The setup of sample assembly for differential thermal
analysis at high pressure
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SOME EXPERIMENTAL METHODS FOR DETERMINING
PHYSICAL PROPERTIES OF MATERIALS
IN THE EARTH’S INTERIOR

XIE Hong-sen, ZHOU Wen-ge, LIU Yong-gang, GUQ Jie, HOU Wei
(Institute o f Geochemisiry ,Chinese Academy of Sciences ,Guiyang 550002,China)

Abstract: In the recent two decades, four experimental methods have developed by the Material Labora-
tory of the Earth’s Interior, Institute of Geochemistry, Chinese Academy of Science, for determining
physical properties of materials in the earth's interior at high pressure and high temperature in the multi-
anvil apparatus. They are the ultrasonic method for measuring the elastic wave velocities in mineral and
rock; the electrical method for measuring the electrical conductivities in mineral, rock and fluid; the dif-
ferential thermal analysis method; and the method for measuring the Griineisen parameter of thermody-
namics, We have improved the ultrasonic method of measuring the elastic wave velocities for mineral and
rock at high temperature and high pressure by using the reflection-transmission combined method. Com-
paring with the ultrasonic transmission method, the reflection-transmission method averts the influence
of temperature gradient and pressure gradient in the chamber of sample. We have developed the imped-
ance spectroscopy analysis method for determining the electrical properties. This method not only avoids
polarization of the measured sample on the measuring results but also obtains some physical and chemical
parameters of ion in solution. Furthermore, it can be used to monitor the mineral dehydration process at
high temperature and high pressure. Using a quasi-adiabatic method when the pyrophyllite is used as
pressure medium, and measuring the temperature change in the compressive process, we can directly de-
termine the Griineisen parameter of thermodynamics in materials. Because of the relatively slow rate of
the pressure rising and the high thermal conductivity of pyrophyllite at high pressure, the measured re-
sults of the Griineisen parameter have to be corrected. The method for determining the Griineisen pa-
rameter wants to be improved further.

Key words: high pressure and high temperature; material in the earth’s interior; physical property;

method of measurement
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