Clean Technol.,

BBAUXIIE

7o gk L &t
52828 7

1L o

2=

(20184 94 20 4

Vol. 24, No. 4, December 2018, pp. 348-356

IRl= BT [HE S2H|0 2]t
222 E=F ALt

Uz

Wy TR G AT

FA ZFH = 501

2018 10€ 152 A A<= 2018 102 162 &)

Adsorption Calculation of Oxygen, Nitrogen and Argon in Carbon-Based
Adsorbent with Randomly Etched Graphite Pores

Yang Gon Seo”

Department of Chemical Engineering/RIGET, Gyeongsang National University
501 Jinju-daero, Jinju-si, Gyeongnam 52828, Korea

(Received for review September 20, 2018; Revision received October 15, 2018; Accepted October 16, 2018)

o Ok

a0 =7
EAAL AL of Sf3ho] &3 7] T3 7249] % 5 (randomly etched graphite, REG) 7] 3-8 744 B S
o A Ab, Ak 193 of 2o The HA B AL SHTh. FAY ALl THAL FRAY AT i mde
FUH §2 Lol ) Bk AAG WS F Ak 5.6 A 7Pg AL B2 713 A7|oA] A shawto] 7| 3e]
419 Fselon, 59 ARE A ashol2 ol S AT FAT EUE AL E31 30l Aet 71 $] $8 0
w12} 2120] #7s g 9] 2 Q151o] o] 0124 & 7P REG 7| 1T} 6 & §3 5218 M), BhaA FaA
A9 ARETH AT O GRS B On], 7] Fo] 2 49 Abact o 2ol FARE FAES HYTE 208 Kol F
2} 524 AL RAE Qo] $7haE Ao iRt ARk o] FaRre] u]go] ol Mylrh
FRO] A FHA, E ol WA, F2 FLA, BAui

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.
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Figure 2. A sketch of the LJ and TraPPE models for argon (a),
nitrogen (b) and oxygen (c).

2y Aol 71 ) el B el

L

[e]
-2 Grand Canonical Monte Carlo (GCMC) Hy o]ttt GCMC
= S8k 7)Aol tigt d7g%k 3tst el (chemical potential,
W, 71E5F(V) 28 2=(MolA F2Hdel YA 71 1
wo] A ghe ARAR o|Fol U FA s 72T =
Utk GCMCol A MC 1 ] A I(trials)= 4AFS] A4
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Table 1. Lennard-Jones parameters used in this work

. 9 e/K qi Bond length
Molecule | Site Ref.
A K| @ A
Carbon C 340 | 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=121] 34
COoM 0.0 0.0 | 0.246
Argon Ar 3.405 | 119.8 - - 35

Y COM : center of mass
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Figure 4. Schematic diagram of nitrogen molecules adsorbed on
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or w': reentrant width, H': accessible width).
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