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in the permafrost core + mine water sample No.2
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Experimental study on the forming process of multi-component gas hydrates in
Qilian Mountain permafrost area

. 12 . 1p* 12 12
MENG Qingguo ~, LIU Changling ~ , LI Chengfeng =, HAO Xiluo
(1 Key Laboratory of Gas Hydrate, Ministry of Natural Resources, Qingdao Institute of Marine Geology,China Geological Survey, Qingdao 266237,
China; 2 Laboratory for Marine Mineral Resources, Pilot National Laboratory for Marine Science and Technology, Qingdao 266237, China)

Abstract: Multi-component gas hydrates are widely distributed in the fractured layers of the Qilian Mountain
permafrost area. It is of great significance to the study of forming processes of the multi-component gas hydrates
and better understanding of the formation mechanism of the natural gas hydrates in the Qilian Mountain area.
Copying the gas samples released from the Qilian Mountain gas hydrates, multi-component gas samples were arti-
ficially prepared. Based on the visual observations under different temperature-pressure conditions, the formation
processes of multi-component gas hydrates were respectively studied in pure water, mine water samples and sedi-
ment cores collected from Qilian Mountain hydrate deposit area. Based on the morphological characteristics of the
multi-component gas hydrates, the influences of different reaction media (mine water salinities and sediments) on
the formation of multi-component gas hydrates are discussed. In the pure water system, the multi-component gas
hydrates are formed in various forms, such as pine needle, hair filament and block, which appear preferentially at
the gas-liquid interfaces and the vessel wall. Compared to the pure water, the formation induction times of multi-
component gas hydrates in the mine water samples collected from Qilian Mountain permafrost area were relat-
ively short, suggesting that the low salinity mine water samples have no obvious inhibition on the hydrate forma-
tion processes. The induction time of multi-component gas hydrates formation in the Qilian Mountain cores was
shorter and the hydration rate was faster than those in solution systems. It is obvious that, the formation processes
of multi-component gas hydrates in the Qilian Mountain media shows a feature of "interface priority ". The frac-
ture surfaces of Qilian Mountain cores and the suspended particles in the mine water samples provide the "third in-
terfaces" besides the gas-liquid interfaces and the vessel wall for the hydration reactions, which effectively accel-
erate the formation processes of multi-component gas hydrates.

Key words: multi-component gas hydrate; formation process; induction time; aggregation morphology; Qilian

Mountain permafrost area
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