
 
 

Figure 1. Geographic location and tectonic division of Upper Yangtze region, China. Cambrian, Silurian, and Permian shales were collected at the 

outcrop sites from Chengkou, Nanjiang and Jiange of Sichuan Province and Zunyi of Guizhou Province. One immature oil shale and one immature 

coal were also analyzed for comparative purposes. 

  



 
 

Figure 2. Sorption isotherms for repetitious tests. A: Six methane sorption isotherms of the same Silurian shale at 30℃. B: Ten sorption isotherms of 

the same kerogen of Silurian shale at 30℃. Methane sorption measurements on the powder samples of initial shales and extracted shales and kerogen 

were performed on a high pressure gas isothermal sorption instrument. The relative standard deviation of the sorption measurement on shale sample 

is 2.36% (A) and 1.62% for kerogen sample (B). It is obvious that the accuracy of data is very high and the differences of methane sorption of 

different samples can be compared. 

 



 
 

Table 1. The geological and geochemical information of shale samples. 

  



 
 

Figure 3. The chromatograms of aliphatic hydrocarbons in the Paleozoic shales from Upper Yangtze region and Paleogene oil shale of Maoming. 

While the chromatograms of aliphatic hydrocarbons in Permian shales are composed of a broader range of n-alkanes ranging from n-C12 to n-C26 

with n-C15 and n-C16 as dominant peaks. The results show that the aliphatic hydrocarbons in Cambrian and Silurian shales are mainly composed of 

low carbon number n-alkanes ranging from n-C11to n-C20 and dominated by n-C15 to n-C18 peaks. 

  



 
 

Figure 4. The chromatograms of aromatic hydrocarbon in the Paleozoic shales from Upper Yangtze. Phenanthrene and methylated isomers (i.e., P, 

MP, DMP, TMP and TeMP), benzonaphthelenes, trimethyl naphthelenes and tetramethyl naphthalenes are in relatively high abundance in the 

Permian shales of the Dalong Formation. 

  



 
 

Table 2. Langmuir fitting results for methane sorption for the bulk of shales, extracted shales and isolated kerogen samples. 

 

  



 
 

Figure 5. Representative sorption isotherms of shales and their extracted samples. 



 
 

Figure 6. The comparison between Langmuir sorption volume of shales and their extracted samples. Almost all the Cambrian and Silurian extracted 

shales display reduced sorption capacity compared with initial shales. All the Permian and Paleogene extracted shales show increased sorption 

capacity compared with initial shales. 



 
 

Figure 7. Representative methane sorption isotherms of shale kerogen and coal 

 

 

 

Conclusion 

 

The isotherms of high mature kerogen are similar to that of Triassic coal. 

The methane sorption capacity of kerogen in Paleozoic shales was investigated. 

The methane sorption capacity of kerogen in Paleozoic shales was investigated. 

 




