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Fig. 1 The adsorption and desorption isotherms of coals, 0il shale and shales
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Fig.2 Mercury injection and ejection curves of coals, oil shale and shales
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Fig.3 DFT pore size distribution of coals,oil shale and shales determined by nitrogen adsorption method
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DFT

Fig. 4 DFT pore size distribution of isolated kerogens of oil shale and shales determined by nitrogen adsorption method
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Fig. 5 Pore size distribution of coals,oil shale and shales measured by mercury intrusion experiments
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Fig. 6 The differences of the specific surface area,pore volume and average pore size between

oil shale,shales and their corresponding isolated kerogens
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The Differences of Microscopic Pore Structure Characteristics of Coal,

QOil shale and Shales and Their Storage Mechanisms

CAO Tao-tao"?,SONG Zhiguang’,LUO Houyong®,LIU Guang-xiang®
(1. School of Earth Science and Engineering s Nanjing University , Nanjing 210093 ,China;
2. Wuxi Research Institute of Petroleum Geology ,SINOPEC,Wuxi 214126 ,China;

3. Guangzhou Institute o f Geochemistry ,Chinese Academy of Sciences ,Guangzhou 510640, China)

Abstract : Nitrogen adsorption, mercury intrusion, scanning electron microscope and methane sorption ex-
periments were analyzed for coals,oil shale and shales to study their pore structure characteristics and stor-
age mechanisms. The results are as follows. (1) There are great differences in pore size scale and pore size
distribution among coals, oil shale and shales, which are the result of maturity, clay mineral content, and
dissolution effect caused by organic fluid; (2) The microscopic pores in low mature kerogen are not devel-
oped with few total pores,exhibiting a minor number of micropores and relatively more mesopores as well,
while the mature kerogen has much higher specific surface area and pore volume than the low-mature kero-
gen and is an important contributor to pore space in shales; (3) The methane sorption capacities don’t
match the specific surface areas for coals,oil shale and shales,indicating that coal sample with lower specif-
ic surface has the highest methane sorption capacity,called “overbalance sorption”, which may be caused by
the molecular aggregation way of “molecular filling” or even “solid solution”. The methane sorption capaci-
ty of oil shale may contain a certain amount of dissolved gas in bitumen and oil; high to over-mature organ-
ic-rich shales have significant higher methane sorption capacity compared to low-mature shales.

Key words: Microscopic pore structure characteristics; Methane sorption capacity; Storage mechanism; Ma-

turity; Oil shale;Shale;Coal



