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Impact of internal surface area of pores in clay rocks
on their adsorption capacity of methane
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Abstract: Clay minerals are important porous media of natural gas adsorption in gas shale reservoirs. Pore
measurements show that montmorillonite has dominant micropores of 3—6 nm, kaolinite mainly meso-macropores
of 20-80 nm, illite-smectite mixed layer are of the two types of pores at the same time. Porosities of chlorite and
illite are low, mainly the meso-macropores. Although micro-mesopores less than 6 nm are not necessarily the main
components of pores in clay minerals, they are a major contributor to the internal surface area. Less than 20 nm
micro-mesopores are the important storage sites of adsorbed gas. The internal surface area of a variety of claystone,
siltstone and quartzite and their adsorption capacity of methane have the order of: Montmorillonite > illite-smectite
mixed layer > kaolinite > chlorite > illite > siltstone > quartzite, and their internal surface area display good
positive correlation with the maximum adsorption amount of methane, indicating that the internal surface area of
clay minerals control its gas adsorption capacity. Studies show that the natural gas adsorption capacity of shale
reservoir is primarily determined by the abundance of less than 20 nm, in particular less than 6 nm pores, the rock

type and causes indirectly affect the pore characteristics and the adsorption capacity.
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