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brine in situ seafloor based on the hydrate process for

Temperature properties in brine system in the formation process of cyclopentane-methane binary hydrates

HU Ya-fei**, CAI Jing"?, LI Xiao-sen’
(1. Guangzhou Center of Gas Hydrate Research, CAS, Guangdong Key Laboratory of New and Renewable Energy Research and
Development, Key Laboratory of Natural Gas Hydrate, CAS, Guangzhou Institute of Energy Conversion, Chinese Academy of
Sciences, Guangzhou, 510640, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China 3. Hisense Kelon
Electrical Holdings Company Limited, Foshan 528303, China)

Abstract: The system temperature change and heat loss in the process of cyclopentane-methane binary hydrates formation in the
system containing brine at 4.0°C and 8.5MPa were investigated. The values of the maximum temperature (7,,,) were measured under
different conditions, including gas/liquid volume ratio (R,), cyclopentane/water volume ratio (r,) and salinities of the solutions (wy).
The experimental results show that r, and wy,q have a significant influence on T, while R, has a little effect on T, The optimum R,
and r, are 0.786 and 0.556, respectively. Under the optimized conditions, the values of T, are 21.3°C, 12.6°C, 11.5°C and 10.7°C
obtained in the brine system with wyq of 0, 3.5%, 6.0% and 7.0%, respectively. In addition, the heat analysis indicates that the
major heat is consumed via heat radiating from the inner reactor to the outside cold environment. Therefore, accelerating the
formation rate of hydrates in the reactor and improving the insulation properties of insulating layer are helpful to enhance the heat
efficiency and 7., in the process of the cyclopentane-methane binary hydrates formation.

Keywords: hydrate; methane; cyclopentane; brine; formation heat; temperature property
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