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Abstract : The adsorption equilibria of oxygen, nitrogen and argon on carbonaceous adsorbent with slit-shaped and randomly
etched graphite (REG) pores were calculated by molecular simulation method. Reliable models of adsorbents and adsorbates for
adsorption equilibria are important for the correct design of industrial adsorptive separation processes. At the smallest physical
pore of 5.6 A, only oxygen molecules were accommodated at the center of the slit-shaped pore, and from 5.9 A nitrogen and
argon molecules could be accommodated in the pores. Slit pores showed higher adsorption capacity compared with REG pores
with same averaged reenterance pore size due to dead volume and inaccessible volume in defected pores. And it was shown the
adsorption capacities of oxygen and argon was same in larger pore size. From calculated adsorption isotherms at 298 K it showed

that the adsorption capacity ratio of oxygen to nitrogen is increased as pressure is increased.

Keywords : Carbonaceous adsorbent, Heterogeneity of surface, Adsorption isotherm, Molecular simulation
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Figure 2. A sketch of the LJ and TraPPE models for argon (a),
nitrogen (b) and oxygen (c).
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= k= 7)Aol gt St 318} el (chemical potential,
W, 71E5F1(V) 2ear 2=(MolA F2HEel YA} 71 1
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AEAES D Zolth B Qo)A FaAe FA
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4 8(vacuum permittivity =

Table 1. Lennard-Jones parameters used in this work

. o e/K qi Bond length
Molecule | Site Ref.
A K| @ (A)
Carbon C 3.40 | 28.0 - - 32
i N 331 | 36.0 | -0.482
Nitrogen . Pun=1.10 28
2-L) | com®| 00 | 0.0 | 0.964
Nitrogen
(1-L)) N2 3.62 |101.5 - - 33
o 3.01 | 49.0 | -0.123
Oxygen " loo=1211 34
COM 0.0 0.0 | 0.246
Argon Ar 3.405 | 119.8 - - 35

Y COM : center of mass
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=
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Figure 9. Illustration of the accessible pores in REG pore model.
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