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Abstract — The adsorption equilibria of methane and ethane on a slit-shape pore of an activated carbon were studied by using
a Grand Canonical Monte Carlo method. To calculate the total adsorption equilibria, the adsorption integral equation was used
and its calculation based on pore size distribution and surface area of adsorbents. The calculation results of methane were in
good agreement with experimental data. The predictions of ethane, however, were in poor agreement with experimental data
because of molecular size of ethane and the pore network. Total adsorption equilibria in slit-shape pores were a stnong functio
of the pore width, which determined both the number of adsorbate layers in the pore and the orientation of ethane through den-
sity profiles and snapshots in the pore.
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Fig. 1. A schematic representation of the pore model used in the adsorp-

tion simulation.
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Table 1. Lennard-Jones parameters used in this work

o(A) e/k(K) Bond length(A)  Reference
Carbon 3.40 28.0 [13]
Methane 3.81 148.2 [14]
Ethane 351 139.8 2.35 [15]
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Fig. 2. A flow chart illustrating the important features of a Monte Carlo
algorithm for adsorption simulation.
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Table 2. Critical constants used in the Peng-Robinson equation of state

Parameter Methane Ethane
Critical temperature 190.6 K 305.4K
Critical pressure 4.60 MPa 4.88 MPa

Accentricity factor 0.008 0.098

Parameters from Sandler[17]
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Fig. 3. Calculated absolute adsorption of methane in slit-shape pores
(T=298 K). All the pore width are expressed as multiples of meth-
ane molecular diameter.
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Fig. 4. Calculated absolute adsorption of ethane in slit-shape pores(T=
298 K). All the pore width are expressed as multiples of methane
molecular diameter.
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2 FEylon, ojd A=
A7
A : surface area [fi
f; : fugacity of pure specids|bar]
f(w) : pore size distribution function [-]
H : pore width
L : Avogadro constant [mof]
N; : number of molecules [-]
P : pressure [bar]
q : amount adsorbed per mass of adsorbent [mol/Kg]
r : distance between molecules?]m
S : surface area per mass of adsorbeAtg}
T : temperature [K]
Y : volume [n]
Vy : pore volume surrounded by Gibbs interfacé][m
4 : distance perpendicular to the surface [m]
Jz[o|a Xt
r : excess adsorption per unit area of surfac&|[m
I : true adsorption per unit area of surfaceqm
A : spacing of the graphite basal planes [m]
€ : LJ energy parameter [J]
Xs : Boltzmann constant [J/K]
P : number density [T]
o : LJ size parameter [m]
® : potential energy [J]
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