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Experiment on solubility of CH, and CO, at high
temperature and high pressure

FAN Hong-che', HUANG Zhi-long', YUAN Jian®, GAO Gang', TONG Chuan-xin’, FENG Chong'

(1. College of Geosciences in China University of Petroleum, Beijing 102249 , China;
2. Chuanxi Gas Production Factory ,Southwest Oil and Gas Field Branch,SINOPEC, Deyang 618000, China;
3. Zhanjiang Branch Company,CNOOC , Zhanjiang 523057, China)

Abstract : The relationships between the solubility of the two gases and temperature, pressure as well as the salinity of formation
water were studied based on the solubility data of methane gas( CH,) and carbon dioxide gas( CO,) in sodium bicarbonate type
water at different temperature and pressure. The results show that the different dissolution mechanism in the formation water re-
sults in solubility values of two gases with the different evolution characteristics as temperature and pressure changing. Connect-
ing with the predecessors' experimental results under low-temperature condition(less than 90 °C) , the relationships of the solu-
bility of methane gas and temperature were divided into three stages of slowly descending phase(0-80 °C ), rapidly increasing
phase(80-150 °C) and slowly increasing phase (greater than 150 °C ). The solubility of carbon dioxide gas dissolving in for-
mation water gradually decreases with temperature increasing and gradually increases with pressure increasing,so it is obvious
that the pressure controls the dissolution and exsolution of carbon dioxide gas in formation water. The differential evolution
characteristics of the solubility between two kinds of gases affect the spatial distribution of natural gas.
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Fig.1 Flow program of gas solubility experiment
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Fig.2 Solubility curve of methane and carbon dioxide gas in formation water with different salinity
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Table 3 Experimental results comparison of methane solubility
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Fig.3 Microscopic mechanism model of gas

pore filling and dissolving
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Fig.4 Three-phase transformation characters of methane solubility
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