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Abstract : The adsorption equilibria of nitrogen on a region of nanoporous carbonaceous adsorbent with local molecular
orientation (LMO) were calculated by grand canonical Monte Carlo simulation at 77.16 K. Regions of LMO of identical size
were arranged on a regular lattice withuniform spacing. Microporosity was predominately introduced to the model by removing
successive out-of-plane domains fromthe regions of LMO and tilting pores were generated by tilting thebasic structure units. This
pore structure is a more realistic model than slit-shaped pores for studying adsorption in nanoporous carbon adsorbents. Their
porosities, surface areas, and pore size distributions according to constrained nonlinear optimization were also reported. The
adsorption in slit shaped pores wasalso reported forreference. In the slit shaped pores, a clear hysteresis loop was observed in
pores of greater than 5 times the nitrogen molecule size, and in capillary condensation and reverse condensation, evaporation
occurred immediately at one pressure. In the LMO pore model, three series of local condensations at the basal slip plane, armchair
slip plane and interconnected channel were observed during adsorption at pore sizes greater than about 6 times the nitrogen
molecular size. In the hysteresis loop, on the other hand, evaporation occurred at one or two pressures during desorption.
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Figure 1. A hierarchical view of the structure of an activated
carbon. The basic structure (a), a region of local
molecular orientation of identical are arranged on a
regular lattice without micropore (b) and tilt pores with
micropores (c). The size of the carbon has been reduced

to make it easier to see.
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A% 274e17] whgo] o] 713l A7lo] SRETt. Reentrant
7132 7189 we FHNE Ha5e) Heo] BULA probe
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7Bl et S WETAT Al 48 7|3 Ruk
inaccessible 71329 7|3 L) 7|¥to &2 9, & J7o
Al reentrant 7|39 HuE 851tk YutH O =F reentrant
e 7148 &4 ALt b (enzyme)2] BT 2> A
sk AAto] AFR-E T, accessible F= FYstd] EA A
Ato]l ARE-EIT}H36]. inaccessible F-1] 2} reentrant F-1]+= 7]-39]
277 2 A9E 93 AR, 718 277 2 AS 1B
o] gojo] weh U QA e & Uck
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&8 AYEH, 7|FE A4tol= MC FE S 488 5

Figure 2. Two-dimensional representation of the different defini-
tions for a pore. Inaccessible pore (dash-dotted line) is
define pore consisting the center line of innermost carbon
atoms. As a probe atom is moved across the pore surface
of carbon atoms, its edge traces the reentrant pore or
Connolly surface (solid line), while its center traces the
accessible pore (dashed line)..
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Figure 3. Schematic depiction of computing the pore size distri-
bution in carbon structures. P represents the point at
which the pore size is measured, and the dotted circles are
the various spheres that can be constructed through point
P without overlapping the wall atoms. The circle in bold
represents the largest one can impose into structure while
still enclosing point P, and diameter D of this circle is
defined as the pore size.
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Figure 4. Calculated pore size and cumulative distribution of the
slit pore and LMO models. Dashed lines represent
cumulative distributions.
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Table 1. LMO pore models used in this work and the predicted physical propertie.

Model LMO extents (A) . 5, (n¥g) p(g/em’)

LyX Ly L da bulk true

LMOI1 1 40.58 x 39.05 x 31.50 10.5 0.23 415 1.21 1.94
LMOI1 2 40.58 x 39.05 x 31.50 17.0 0.49 415 0.80 1.94
LMOI1 3 40.58 x 39.05 x 31.50 28.0 0.70 415 0.47 1.94
LMO1 NP 40.58 x 45.79 x 28.00 21.0 0.60 452 0.61 1.54
LMO1_MP 40.58 x 45.79 =x 28.00 21.0 0.67 873 0.67 1.09
LMO1 TP 40.58 x 45.79 x 28.00 21.0 0.66 672 0.35 1.04
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Figure 5. Calculated adsorption isotherms of nitrogen in slit pores.
Filled symbols and solid lines represent adsorption
process. Open symbols and dashed lines represent
desorption process. Square: 10.5 A; Circle: 14.0 A,
Up-triangle: 17. 5 A; Diamond: 21.0 A; Pentagon: 28.0 A
as pore width.
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