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Abstract: Two mature shale samples, which show similar organic matter type, mineralogy and maturation level but
different total organic carbon content (TOC), have been investigated using the adsorption of nitrogen and carbon
dioxide to determine main factors that could influence pore structures of shales. Moreover, the comparison of gas
adsorption was performed between extracted sample and un-extracted sample. Preliminary results suggest that
micropores contribute more to the total specific surface area than mesopores, whereas macropores have a close
relationship with the pore volume. Specific surface area of micropores shows a good correlation with TOC values
of gas shales. The gas adsorption capacity of extracted samples is much larger than that of un-extracted samples.
Nitrogen isothermal adsorption data of shale samples obtained by various pretreatment methods, such as drying of
extracted and un-extracted samples at 60 ‘C and 110 C, respectively, show that residual bitumens in shales have
significant restrictions for the development of pores.
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Table 1 Geochemical data of two shale samples

BEE TOC (%) fmax (C) HI (mg/g TOC) OI (mg/g TOC) VR.(%)

THE®%) AE®% KA FHLTH (%) TEHREEKRKE

19 5.46 450 151 1 1.1

32 9.74 458 174 1.2

0.62 27 27 43 I,
0.88 32 28 39 I,

GUO Hui-juan et al.: Gas adsorption of mature shales before and after extraction



410 Wtk

PE LB BT A R a R A, XA
Kl PIAREMEEZRETAIBREE, MY
MERBETR S REBAHEES, RUAIRSEER
EHZRBHESENTREER,

900

1 ® 19
A 32

750

600

450

HI (mg HC/g TOC)

300 |

150

0 420 440 460 480 500
£ (C)

B 1 HI5 tm B YRR KA

Fig.1 Crossplot of HI versus tma.x showing organic matter types
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Fig.2 Adsorption isotherms of carbon dioxide (a) and nitrogen (b) (E
in the legend denotes the extracted sample, which is the same as below)
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Table 2 Pore structure parameters of shale samples before and after extraction

e D-R FLIAFYmL/100 g) D-R %L R AR (m?/g) BJH {fAF(mL/100 g) BET L& E R (mY/g)
19 0.2 6.09 1.42 4.12
19-E 0.4 11.62 2.05 8.39
32 0.7 29.58 0.71 1.29
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Fig.3 Micropore structures of shale samples
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(2) The distribution of micropore volume; (b) the distribution of micropore specific surface area.
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Fig.4 Mesopore structures of shale samples
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(a) The distribution of BJH volume; (b) the distribution of BET specific
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Table 3 BET surface area and BJH volume of shale samples treated by different preparation methods
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