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Table 1 Major element composition of the alkalic olivine basalt (Mass fraction) (%)
SiO, TiO, Al; O FeO* MnO CaO Na, O K, O P, 0O MgO LOI
44, 88 2. 47 13.78 13.57 0.17 8.93 3.70 0.97 0.76 8.99 1.78
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Fig. 3 Sample assembly for thermal diffusivity measurement at high pressure and high temperature
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Fig. 4 Schematic diagram of measurement system of thermal diffusivity at high temperature and high pressure
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Table 2 The experiment and extrapolation results of thermal diffusivity of basalt
D.,/(mm* « s ")
T/CC) - Dy /(mm® * s ") Dy /(mm* « s ') a,/(GPa ') 6/(%)
0.5 GPa 2.0 GPa
20 0.909 1.158 0. 826 0.799 0. 201 3.4
50 0. 870
100 0. 833 1. 053 0. 760 0.737 0.193 3.2
150 0.816
200 0.777 0.922 0.728 0.683 0.133 6.6
250 0.765
300 0.738 0.905 0. 682 0. 655 0.163 4.2
350 0.699
400 0. 694 0. 826 0. 650 0.631 0.135 3.1
450 0. 686
500 0.670 0. 735 0.648 0.613 0.067 5.7
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Measurement of Thermal Diffusivity for Rocks at High Temperature

and High Pressure: Application to Basalt
MIAO She-Qiang'*,LI He-Ping' ,CHEN Gang'**

(1. Laboratory for High Temperature and High Pressure Study of the Earth’s Interior,
Institute o f Geochemistry ,Chinese Academy of Sciences ,Guiyang 550002 ,China;
2. University of Chinese Academy of Sciences,Beijing 100049 ,China)

Abstract; Heat conduction property of minerals and rocks at high temperature and high pressure is im-

portant information to understand the dynamic mechanism, temperature distribution and the thermal

evolution history of the Earth. Measurements of the thermal diffusivity of minerals and rocks at high

temperature and high pressure have important significance in earth science. However, the domestic re-

search in this field has not started. A device for measurement of thermal diffusivity at high temperature

and high pressure has been developed using an YJ-3000t multi-anvil press. The thermal diffusivity of

basalt is determined at 0.5 GPa,2. 0 GPa and 20-500 “C. The extrapolations of experimental results on

basalt to atmospheric pressure are in good agreement with results from LFA427 laser-flash apparatus.

It shows that the present setup can be used to measure the thermal diffusivity of rocks at high temper-

ature and high pressure.

Key words: high pressure and high temperature; thermal diffusivity measurement device;transient plane

source method;laser-flash apparatus;basalt



