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页岩气碳同位素倒转：机理与应用

盖海峰，肖贤明

1.中国科学院 广州地球化学研究所 有机地球化学国家重点实验室，广东 广州 510640； 
2.中国科学院大学，北京 100049

摘要： 

碳同位素倒转是北美某些页岩气的典型特征，对比现有数据可将其分为两类：一是部分倒转，表现为δ 13C1>δ 
13C2<δ 13C3；二是完全倒转，表现为δ 13C1>δ 13C2>δ 13C3。目前对页岩气碳同位素倒转机制的认识主要

有：① 干酪根热降解气和原油热裂解气的混合；② 页岩中残余有机质同其他物质（如金属和/或水）的相互反应；

③ 扩散和吸附/解吸过程中的同位素分馏。碳同位素倒转往往与页岩储层的超压及页岩气高产有关，因此，可应用

于指示页岩气富集区。 
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Mechanism and application of carbon isotope reversal of shale gas

Abstract: 

Carbon isotope reversal becomes a typical characteristic of shale gases in some North America shale 
gas play.The carbon isotope reversal is divided as two types：partial reversal with δ 13Cmethane>δ 
13Cethane<δ 13Cpropane，and wholly reversal with δ 13Cmethane>δ 13Cethane>δ 13Cpropane.There 
are three possible mechanisms for the carbon isotope reversal：① mixture of kerogen-cracking gas and 
oil-cracking gas in shale；② reaction of residual organic matter in shale with metal and/or water；and ③ 

carbon isotope fractionation of nature gas caused by diffusion and adsorption/desorption.The carbon 
isotope reversal is usually related to over pressure in a shale reservoir and a high gas yield，
therefore，it can be used to identify core areas for a shale gas play. 
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