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Fig. 1. (a) Sketch of the rough slit pore. The regions sur-
rounded by the green dash lines are type-I and type-II re-
gions in the rough pore, while the blue dashed line stands
for the boundary of the accessible volume of the gas mo-
lecular. (b) Profile of external potential Viu(y,z) near a
rough substrate with w; = 1.36 nm, we = 2.04 nm and
M =3.
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Fig. 2. Isoteric heat of (a) adsorption ¢Q and (b) inherent
Henry constant Kp of different gases on graphite surface.
Lines: results of this work; symbols: results from MC simu-

lations(. S is the area of substrate.
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Table 1.  LJ model parameters of different gas molecular.

ST g /nm ee/kp /K Ogs/nm g4 /kp /K BN

He 0.2560 10.21 0.2980 16.90 [29]

Ne 02780  34.90 03080  31.26  [30]
Ar 03405  119.80  0.3393  57.92  [30]
Kr 03685 16440 03533  67.85  [30]
Xe 04100 221.00 03740  78.66  [30]
H, 02830  59.70 03105  40.87  [31]
Ny 03575 9445 03494 5322  [32]
CH; 03820 14820  0.3600  64.40  [33]
CO, 03454 23590 03430 8150  [32]
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Fig. 3. Dependence of qg on pore width H for different
gases in smooth graphite slit pore at 7' = 298.15 K. Lines:

results of this work; symbols: results from MC simulations!'?l.
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in the case of w; = 1.36 nm and H = 3.0 nm.
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Fig. 5. Effect of w1 on Ki and qgt of Hp in rough slit
pore in the case of D = 0.34 nm and H = 1.5 nm.
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Fig. 6. Effect of w2 on K and qg of Ha in rough slit

pore in the case of D = 0.34 nm and H = 1.5 nm.
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Fig. 7. Effect of H on K and qgt of Hy in rough slit pore

in the case of w1 = we = 1.36 nm.
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Fig. 8. Effect of geometric morphology on the selectivity

D
D

Sco,/H, in Tough slit pore: (a) Effect of D on Sco, /m,
with wq = 1.36 nm and H = 3.0 nm; (b) effect of w1 on
Sco,/H, With D =0.34 nm and H = 1.5 nm; (c) effect of
wz on Sco,/H, With D =0.34 nm and H = 1.5 nm.
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Fig. 9. Effect of H on selectivity Sco,/u, of CO2/H2 mix-

ture confined in rough slit pore with w; = we = 1.36 nm.
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Fig. 10. (a)—(c) Effect of geometry on K and qg of Haz in rough slit pore with triangular and semicircular corrugated substrates.

In these figures, black lines and red lines correspond to results for Ki and ¢3, respectively. In addition, solid and dashed lines

stand for results of triangular and semicircular condition, respectively. (d)—(f) Effect of geometry on selectivity Sco, /Hy Of CO2 /Ha

mixture in rough slit pore with triangular and semicircular corrugated substrates. In these figures, solid and dashed lines stand for

results of triangular and semicircular condition, respectively. It should be noted that in panels (b) and (e), w1 = 0.68 nm is set for

the triangular corrugated substrate, while in panels (c) and (f), it is set as w1 = 1.36 nm.
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Abstract

Henry constant and isosteric heat of adsorption are important parameters for characterizing the gas-solid

interaction in an adsorption process. In order to better understand the adsorption behavior of gas in rough

pores, we construct rough slit pores by using two rectangular corrugated substrates, and then calculate the

potential profile in it. By utilizing classical statistical mechanics, the longitudinal Henry constant and isosteric

heat of Hy are further calculated in the Henry region. The results suggest that both geometric morphology and

pore width can significantly influence and modulate the longitudinal Henry constant and isosteric heat of the

gas in the pore. Furthermore, the selectivity of adsorption in the binary CO./H, mixture is also calculated and

investigated in the Henry region. In addition, the effects of corrugated substrates with different geometries on

adsorption properties are also calculated and studied. The result can provide reliable theoretical basis for

understanding the adsorption, separation and purification of the gas in porous materials, and it is also expected

to provide helpful idea for designing and exploring new nano functional materials.
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