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Fig.1 Schematic diagram of thermal physical measurement apparatus of gas hydrate
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Fig.3 TDR waveform of ice freezing process in water saturated

sediment
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Fig.4 Particle size distribution of Shenhu marine sediment
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Fig.5 Saturation trend of hydrate in sediment
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Fig.6 The temperature-time curve during thermal pulse
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The relationship between sediment thermal conductivity

and hydrate saturation
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Measurement of Thermal Conductivity and Saturation of Gas Hydrates in
Sediment by Thermal Pulse Probe-Time Domain Reflection Technique

CHEN Qiang"*, DIAO Shao-bo'”, SUN Jian-ye'”, LIU Chang-ling'”, YE Yu-guang'>"
(1. Key Laboratory of Marine Hydrocarbon Resources and Environment Resources, Ministry of Land
and Resources, Qingdao 266071, China;
2. Qingdao Institute of Marine Geology, Ministry of Land and Resources, Qingdao 266071, China)

Abstract; So far, gas hydrates not only have been explored in marine and frozen areas of China, but also have
been sampled successfully. The thermal conductivity of sediments with gas hydrates is a key parameter for
estimating the resource and designing a proper exploitation plan. Restricted to the stable conditions for hydrates and
their measurement technique, much more work need to be done on the thermal conductivity investigation of
hydrates. In this paper, a description of the measurement technique of the thermal conductivity and saturation of
gas hydrates formed in marine sediment is given. Marine sediment collected from the Shenhu area of the South
China Sea was taken as the porous media. The methane hydrates in them were synthesized under the conditions of
7.8 MPa pressure and 2°C temperature. The thermal conductivity and saturation were measured by thermal pulse
probe technique coupled with time domain reflection method. Based on the results, when the hydrate saturation
changed from 0 to 49% , the thermal conductivity appeared to be initially increase and then decrease. It was
deduced that the relationship between thermal conductivity and saturation was controlled by the hydrate filling
pattern. In this experiment, gas hydrates priority selection in particle void nucleation and growth, and gradually
cement with sediments.

Key words: hydrates; thermal pulse probe; time domain reflection technology; thermal conductivity; saturation
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