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Recently, there has been a demand for energy-saving and high-efficiency
processes, and separation technology is no exception, with research being conducted from various
perspectives. Gas-phase adsorption separation technology is used to separate and purify carbon
dioxide, methane, BTX, and water vapor from natural gas. Its adsorption separation performance
depends on the interaction between the adsorbent and adsorbate, etc. A better understanding of the
adsorption mechanism will enable the design and manufacture of adsorbents with high separation
performance and will also greatly contribute to the development of high-precision adsorption
simulators. In this study, the adsorption behavior of various adsorbents on adsorbents was measured
at from 50 K to room temperature, and the adsorption isotherms, heat of adsorption, and adsorption
simulation information were combined to elucidate the adsorption mechanism of adsorbents on each

adsorbent.
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Fig. 1 TEM images of (a) Carbopack F, (b) Carbopack B and (c) Cabot BP280.
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Fig. 3 Isotherms for Ar adsorption at 77 K on Carbopack F, Carbopack B, and BP280.
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Fig. 4 (LFS) Schematic diagram of the adsorbent models for (a) highly graphitized Carbopack F; (b) partially graphitized
Carbopack B and (c) non-graphitized Cabot BP280. The composite model is a combination of ultra-micropores
and the creviced basal plane. (RHS) Experimental isotherm for argon adsorption at 77 K on BP280 (black dashed),
the simulated isotherms for the composite model (red circles) and for the homogeneous model (blue triangles).
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Fig. 5 The configuration snapshots at P/P0 = 1 for the homogenous and creviced models are shown in (LHS) and (RHS).
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