Geophysical Research Abstracts
Vol. 18, EGU2016-17726-1, 2016
EGU General Assembly 2016
© Author(s) 2016. CC Attribution 3.0 License.

A measurement method and system of the thermal properties of rocks
under high pressure without heat source
Xiaoqiu Yang (1), Weiren Lin (2), Osamu Tadai (3), Xin Zeng (1), Ziying Xu (4), Xiaobin Shi (1), and Chuanhai
Yu (1)
(1) Key Laboratory of Marginal Sea Geology, South China Sea Institute of Oceanology, Chinese Academy of Sciences,
Guangzhou 510301, China (yxq2081@scsio.ac.cn), (2) Kochi Institute for Core Sample Research, Japan Agency for
Marine-Earth Science and Technology (JAMSTEC), 200 Monobe-Otsu, Nankoku, Kochi, 783-8502, Japan
(lin@jamstec.go.jp), (3) Marine Works Japan LTD., Nankoku, Kochi, 783-8502, Japan (tadai@jamstec.go.jp), (4) MLR Key
Laboratory of Marine Mineral Resources, Guangzhou Marine Geological Survey, Guangzhou 510075, China
(ziyingx06@scsio.ac.cn)

Thermal properties of rocks under high pressure are very important for us to understand the thermal structure
and state of earth. Basing on the classical thermo-elastic theory, we can know that the temperature of an elastic
substance will change when it is compressed or stretched under adiabatic condition. Our measurement results
show that the adiabatic stress derivative of temperature (dT/dP) of rocks ranges from 1 to 6 mK/MPa. But the
result of silicone oil is up to about 140 mK/MPa. So, we developed a measurement method and system of the
thermal properties of rocks under high pressure. In the hydrostatic compression system, the confining pressure can
rapidly increase to high pressure within 1∼2 s by controlling the value. By monitoring the temperature changes in
center and on surface of rock sample during the rapidly loading process, the thermal properties, including thermal
conductivity, thermal diffusivity and volumetric heat capacity, can be resolved by our finite element numerical
inversion method. We measured several representative rocks from Longmenshan Fault Zone and Chelungpu Fault
Zone (TCDP Hole-A), such as sandstone, siltstone, limestone, granite, basalt, tuff and so on. The results indicate
that this method and system is suitable for thermal properties measurement under high pressure even though there
is without heat source.

