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水合物法高效储存二氧化碳气体的实验研究 

刘妮，刘道平，谢应明 

上海理工大学能源与动力工程学院 

摘要： 

在小型水合物反应装置上对CO2水合物的生成特性进行了实验研究，探讨不同种类的添加剂对水合物快速生成特性

的影响。实验表明，CO2在纯水体系中生成速度缓慢，通过添加十二烷基硫酸钠(sodium dodecyl sulfate, 
SDS)，可以促进水合物的生成，浓度越高，效果越好；而添加剂四氢呋喃(tetrahydrofuran，THF)对CO2水合物

生成的影响不大。但浓度为0.3%的SDS和4%的THF两者混合后却对CO2水合物的生成起到了显著的改善效果。反

应釜内气体压降达到2.11 MPa，是相同反应时间内0.3%SDS浓度时压降的2.7倍，生成的CO2水合物量多而密

实。在混合添加剂的基础上，通过搅拌可以使系统提前约100 min完成反应。 
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Experimental Study on CO2 Storage by Hydrate Crystallization

LIU Ni, LIU Dao-ping, XIE Ying-ming

School of Energy and Power Engineering, University of Shanghai for Science and Technology

Abstract: 

The characteristics of carbon dioxide hydrate formation were investigated experimentally in a high-
pressure reactor and the effect of additives sodium dodecyl sulfate (SDS), tetrahydrofuran (THF) and 
mixture of both on hydrate formation was discussed. It was found that carbon dioxide hydrate formed 
slowly with distilled water in a quiescent system, but hydrate formation can be improved by adding 
single SDS additive. The higher concentration of SDS, the better of effect. While THF shows no 
improvement on carbon dioxide hydrate formation. However, the mixture of 0.3%SDS and 4%THF can 
promote the hydrate formation rate considerably, and large amount of a compact hydrates formed. The 
pressure drop of CO2 gas in the reactor reached 2.11 MPa, which is about 2.7 times of that with 0.3%
SDS. In a stirring system with mixture additives, hydrates can form completely about 100 minutes 
earlier than that in a quiescent system.
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