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Analysis of Main Controlling Factors and Resource Potential of Shale

Helium Enrichment in Yongchuan Area,Sichuan Basin

Zhang Zhiping',Tong Xiaochang®®,Yang Huan®,Liu Zhonghua®,
Xiang Tao*,Man Xiangjie**®,Xiang Jingin®
(1.Southwest Measurement and Control Company, Sinopec Jingwei Co.,Ltd., Chengdu Sichuan 610000 ;

2.Chongqing Institute of Green and Low-Carbon Energy Science and Technology, Chongging 402160 ;
3.Chongqing Fanjia Geological Exploration Co., Ltd., Chongging 402167)

[Abstract] Helium,as a rare strategic resource,is closely related to national security and the development of
high—tech industries.At present,China has a huge demand gap for helium resources and is highly dependent
on foreign sources.It is urgently necessary to strengthen the exploration and research of helium resources.The
Wufeng and Longmaxi shales developed in the Yongchuan area have a profile structure characterized by "three
slip layers and sloping —type faults".The faults have not significantly damaged the target layers,and the
preservation conditions for shale gas and associated helium gas are good.The organic matter content (average
value of 2.6%) in the shale of the study area is relatively high,with Ro of 2.09% to 2.35%.The average clay
content is 42.65%.The uranium and thorium elements in the shale are relatively high, exhibiting a high gam-
ma value (>160API) and high radioactivity.lt is a good shell-source helium rock with a huge helium produc-
tion capacity.The shale—type helium gas in the Wufeng Formatio-Longmaxi Formation of the study area is
evenly distributed.The helium gas content in most wells is 0.03% to 0.05%.The good preservation conditions
are conducive to the enrichment of helium,and the helium is currently in the enrichment stage.After the
shale gas episode—type hydrocarbon expulsion,helium is still continuously decayed and generated.lt is estimat-
ed that the helium resources are approximately 7.91x10°%m.Tt has the characteristics of low helium abundance
and large resources.To achieve the efficient development of helium in this area,it is suggested that efforts
should be made to actively innovate and develop new adsorption materials and membrane technologies around
the helium extraction technology of helium—poor to helium—containing natural gas,improve the extraction effi-
ciency of low—concentration helium,and promote the comprehensive utilization of helium from shale gas and
other unconventional gas sources.

[Keywords] Yongchuan shale gas;helium;enrichment factors;resource potential ;unconventional gas source
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