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Abstract; In order to reveal the main control factors of natural gas adsorption capacity of clay minerals, the methane adsorption
isotherm experiments of common clay minerals selected from different sources were performed. The analysis shows that differ-
ences of gas adsorption capacity are significant among different types of clay minerals, and the order of methane adsorption ca-
pacity of various clay minerals is smectite >>> illite and smectite mixed-layers > kaolinite > chlorite > illite > siltstone >
quartzite. The crystal structure of clay mineral determines the shape and size of pore spaces between polymer particles and in-
terlayer spaces between crystal layers, and accordingly determines its surface area and gas adsorption capability. Methane ad-
sorption capacities of clay minerals are highly consistent to the development degrees of micro-pores supplied by scanning elec-
tron microscopy. The study indicates that the gas adsorption capacity of clay minerals not only depends on the type of clay min-
eral, but also is significantly influenced by diagenesis and petrogenesis. In addition, the gas adsorption capacity of clay minerals
slightly increases with the decrease of particle size due to the enlargement of pore connectivity and surface area.

Key words: clay mineral; methane adsorption; pore structure; shale gas; deep gas.
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Table 1 Quantitative analysis data of mineral composition of experimental samples by X-ray diffraction
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1 QUART fi¥g  100. 00
2 FENSH ¥b#  81.63 11.29  1.87 3.31 1. 89
3 YLS3 ZhitH 1.00 99. 00
4 LNS3 #it#s  0.65 1.75 5. 31 92.29
5 GLT-4 Fit+#H 499 95. 01
6 S Fits  50.47 4.13 0. 94 44, 46
7 PRT-5 ZitA  14.25 2.30 1.67 3.12 78. 65
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Fig. 1 Methane adsorption isotherm of clay rocks at 35 ‘C, 50 ‘C and 65 C
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Fig. 3 Isothermal adsorption data and fitting curve of il-

lite-smectite mixed-layer in <270 mesh
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Table 2 Suface area of common clay minerals based theoretic calculation

FhH2m I F BRBEA) ARRR(m? /g SERRm /) BERHm /2
FeA ¥y Al [SisO10 J(OHD 7.2 0 15 15
g a (Mg, Al,Fe) 15[ (Si, ADsOs2 J(OH) 16 14.2 0 15 15
PRA KAL [Siy AlOz J(OH), 10.0 0 30 30
EQ)ve) (Ca,Na) (Al,Mg,Fe) 4 [(Si,ADgOz J(OH) 4 » nH:O 9. 6~21. 4 750 50 800

ElraE S SiO, — 0 0. 02 0. 02
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Fig. 4 SEM images of smectite clay rock
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Fa BB 4 T8 DR FLBR , K/vik 200~400 nm L) | 5 1L
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Fig. 5 SEM images of illite-smectite mixed-layer
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60). OREMG L gkile 1 7 2 FATHESN K % Rt
F Z I WA SR 2 R AL IR B8 BE 400 nm 2247, MR A
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Fig. 6 SEM images of a part of experimental samples
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Fig. 7 Methane adsorption isotherm of chlorite and smec-

tite in different granularity at 50 C
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