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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 strong function

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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������ ��	 �
� �
 ����� ����� ����

�� ��� � !� "#$ %&'($) *+ ,- ./� 012

3� �4� 5678 9:. ;<� := ����(>? @A BC�

�)$ �D �� $E6? ��78 F: GH	 IJ$) K�L �

9
 ���� 012 7��:[1]. ;< MNO ��� 1960PQ R

S6
 '� T 'U V�0WO �,$ 	�!� XY:. Z[� �\,

]^�_O `a� bc�de ;<'�(pressure swing adsorption,

PSA)O `a$ f^ ;<� %& T gh%& '($ 9� 4 	 �

+ ��'� 012 7�0 !Y:. Z i j�1 ;<,O `a k �

l+ m�n '� o�pO `q$ OD '(� ��'�$)O 4 

\� B07r !Y8, 3� st� 06�� u
 jvr `aw ;

<,
 j�1 ��'�$ ��L � 9�� �xO ��'�� y z

,��� H@ � 9r !Y:.

;<,O q�� ;< ��'�� {|7
2 0U 4 7} �R0

!
 ~� ;<����q�:. F: ��	 '�{|? �D)
 I

� bc T �� �� �$) �+ ��� 4 �� \�@O ����

q@� 8�!�� 	:. 6�S6 �� �+$ Q	 ��� ;< ��q

� �N 506 ��� ��!}[2], )� := �O ��q� Dg7� �

7� �� ��� ��@� `a!Y:. �� \�|O ��;<�� �

�� �7� �r ��� � 9�}, Langmuir ��q� Freundlich ��

q �� �� �xO ;<��e� ��7� ��7r ��� � 9:.

Z[� �� ;<
� 'x7
 :\�|O Dg� �7� ;<, T

;<
O  \� N¡�� �$ f^ :¢	 ��O ��q� q£7

��L ¤H ¥¦^ ��\� �F76 §7
 ��¨� 9Y:.

©ª& �R$ OD h�w �N ;< �« ��(Ideal Adsorbed Solution

Theory, IAST)[3]n ¬l� �« ��(Vacancy Solution Theory, VST)[4]
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� 6­ � ® P� :¢	 ;<,-;<
|O ���O >�$ ��

!� X:. ;<,O ¯°�\� 8�76 ±� �� ��@� ;<


O ²� T ³\� ²r :´�� ¯°�	 ;<,O zµ, :\� ;

<��� �r {¶76 §7
 �·� 9Y:.

¸¹�º �' �¢$) ;< |/� �7� K�w �|ª&� »

¼� ½�¾���(Density Function Theory, DFT)�Y:[5]. � »¼

� ;< �l@ K�O N¡��� ��%¾��¿ �' � ;<
O

;<� ÀK��� ���
 |/��� 0U Á= z�? ,'78

9:. Z[� ÂÃÄO computerO a*� F: �� ;<$ Å	 �

F? ,'7� Æ8 9�} I� y ÇÈ	 �' �¢O ;< #,$

� �r ��L � 9
 molecular simulation� QÉ ��� 0Ê7r

7Ë:. �Ì molecular simulation� DFT |/F: Í�: L6^�

q£w �' �Î$)O �Ï  �	 ;<
$ Q	 ;<��q� Ð

Ð ��$ Q7� �6 	ÑÒH Ó�7A !� "#$ q¡!
 »¼

�:. >? @A Æ�Ô ��$) slit �¢O �'� 06
 m� ;<

,$ Q	 ÕmO ;<� Ó�!Y:A, � ;<�� := �� Ö×

�' �Ø? 06
 m�| ;<,O ;<�� Ó�7
2 K�L �

9:. �Ù �·� 8�	:A molecular simulation ¼� F: ��	

;<��q� �� � 9
 Úµ s��º Û�0 � ~�:.

Molecular simulation ��� 1970PQ 4Ü�� ;< #, Û�$

��!� X:. ;< #,$ 0U ÝÞr K�!
 molecular simulation

� Grand Canonical Monte Carlo(GCMC) »¼�:. � simulation�

ß8 9
 ��n bc$) samplingw �l Và$ O	 �' �Î�O

�° �l�? |/	:. Rowley �[6]� �á� â
(homogeneous) 8

+ ãA$ Q	 ��� ;< Û�$ GCMC »¼� K�7Ë:. Z i

:'\ �+$) ;<$ Q	 �� Û�[7-10]@� �ä�å:.

�xO Û�@� ;<,O := ,I ��$) ��Ä � 9
 �'

²��Ø(pore size distribution)n := ãA�� 8�76 ±æ��¿

F: ��	 ;<�� |/L � çY:. f^) F: ��	 ;<�

�q� >�7� �D)
 �'²��Øn ãA� � ;<,O ���

 \� 8�D Æ�� 	:. èÀ$� ��� ;< #,$) ;<,O

�'²��Ø$ QD Åé� 06� ê�7Ë:[11-12]. f^) ë Û

�O ì�� �l �íO �F, �'²��Øn ãA� � ;<,O �

��  \à��� GCMC »¼$ OD ;<�� |/78, aãw �

���� �	 ;<�� �î7� F: `qw ;< �Î� ,ê7


~�:. �? �D ;<,�
 ï\m�? q£7Ë8 ;<
� Õm

� $m� q£7Ë:.

2. �� ��

ï\m� �l+ m�
 '� �, �$) ð 	 ñò	 >� ó�

? 76 ±8 �� T �, '�� êô7
2 K�L � 9
 h�	

N� ;<,�8, ²8 `»w �� ãA "#$ := ;<,F: y

�� �³\ T õ³\ h��l@� ;<L � 9
 U·� 068

9:. u	 ï\m� NO ;<© u
 Ó�×�
 �Ü��� := ;

<, F: ö¥) ;< �l@O ó<� y �8, ;<, ÷.� �	

$E6 � 
 ö¥Ô:[1]. Z�8 ï\m�O �I�  \�� º7

� ï\m�$)O �Î ;< Û�
 �'O �7&� �I$ 9� ø

	 slit ��O �'� K�!�ù X:[7-9]. ë Û�$)O ï\m�

O �'�Î� Fig. 1� �� �ô	 m� Gl ú(layer)@� K�O slit

�¢O �'�� ãM7Ë:. �'O Ý, H
 m�Gl 4é� Z$ Q

û7
 ÜQü ýO m� Gl 4éS6O ���}, ��� �'²�

(physical pore size)� �Ow:. xn yO »þ� periodic boundary?

��7Ë8, periodic boxO ÿ�
 Õm �lO 15V$ D�7
 57.15

��� 7Ë:. � simulation box
 ö� bc� ,�78 ë Û�O

��$) 100-500̀ O �l@� Ø¾	:.

Õm� ��$ OD �[o�ù 9
 7�O m� Gl� �KA+

(tetrahedral)? �\	:. � �I
 � `O Q��� 068 �³\O

�l��� ��(spherical)O Lennard-Jones(LJ) �l� �Î%L �

9
 �h0 w:. 	ü $m� ��$ O	 	 `O �KA+� m�

Gln 7�O Q��� 06�� $m� 	 Gl LJ �l k Õ
�

0 7�O �� Gl� w ¥���O �l� ���Y:.

�� r H� 
�ù 9
 �+ �l in jK�O N¡��� �K7

� �D 12-6 Lennard-Jones potential ¾� φij? K�7Ë:.

(1)

��) εijn σij
 potential Ú`��? ���:.

�+ �ln �' ãA� �\7
 m� Gl@ K�O N¡���

Steele[13]� ,É	 10-4-3 potential e� K�7Ë�} e (2)n �:.

(2)

��) Z
 �' ãA� �\7
 m� Gl@O 4é layer���

�+ �lS6O �q��, ρs
 ï\m�O �� ��� m� Gl

�(0.114/�3) Z�8 ∆
 ��	 m�Gl ú@ K�O ��(3.35�)

? ���:. ë Û�$) K�	 Ð \�O Ú̀  ��@� Table 1$ �

��Y:. 	ü ��\�$ Q	 cross parameter
 e (3)O Lorenz-

Berthelot rule$ f^ |/!Y:.

(3)

�O e (1)� (2)��� �'ãA$) Z �� 
�ù 9
 �+ �

l$ Q	 total potential energy, Φi(Z)
 :æ� �� e (4)� ãêL

� 9:.

φij r( ) 4εij

σij

r
------

 
 
 

12
σ ij

r
------

 
 
 

6

–=

φis Z( ) 2πε isρsσis
2 2

5
---

σis

Z
------

 
 
 

10
σis

Z
------

 
 
 

4
σ is

4

3 Z 0.61∆+( )3∆
------------------------------------––∆=

σij σ ii σii+( ) 2⁄    ε ii εii εjj( )1 2⁄=,=

Fig. 1. A schematic representation of the pore model used in the adsorp-
tion simulation.

Table 1. Lennard-Jones parameters used in this work

σ(Å) ε/κ(K) Bond length(Å) Reference

Carbon 3.40 128.0 [13]
Methane 3.81 148.2 [14]
Ethane 3.51 139.8 2.35 [15]
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(4)

;<$ Å�	 #,$ 0U �� ��!
 molecular simulation�

GCMC»¼�:. � »¼� ;<7
 �+$ Q	 ��	 chemical

potential(µ), �'��(V)n ��(T)$) grand canonical ensemble�

�K7
 *��º �|ª&$ �R? 	8 9:. ;<� �K7� �

	 GCMCO ß8��� ��� Fig. 2$ ���Y:.

Simulation� �� slit �¢O �' �Î� ×1 :æ 10̀ O �l?

�' �Î �$ ø��� Vàê�:. R� Và$ Q	 total potential

$E6? e (4)? K�7� |/	:. :æ �|� R� Và$) move,

creation Z�8 destruction� Ø¾	 Monte Carlo trials? �ô	:.

Move �|$)
 �' �$ x÷7
 �l 7�? ø��� q£7

� èQ ¨�� ��(maximum displacement) �$) �OO �à�

�â	:. �æO �àn j�1 �à$)O potential $E6 5? �

78 moveO ��� ��� Ó�7� �D) � , pmove? |/	:.

(5)

��) χB
 Boltzmann N�? ���:. H� pmove0 1� w:A, k

j�1 �à$)O potential $E60 �æ �à$)O potential $

E6F: ö� zµ move
 øIJ ��� !�68 j�1 Và0

��w:. Hõ pmove0 1F: �:A 0� 1 K�O random number?

£78 pmoven �î7� random number0 � F: �:A move


��!�68 j�1 Và0 !}, random number0 � F: ²:

A move
 ��!� �æO N�� !!¥�:. Move �|$) $

m� �� ��� ¥" �l
 j�1 �à�O �â kê rotation

��� âê$ �ê	:. � rotation� Allen� Tildesley[16]$) ,

Éw ß8��$ f^ �ô!Y:.

Creation �|$)
 j�1 �l 7�? �'�O �OO �à$ .

\ê�:. j�1 VàO potential $E6 5? �78, creation$ Q

	 � � |/7� move �|n �� »¼�� ��� ��� Ó�

	:.

(6)

��) Ni� creation êô *O �l�, fi
 fugacity Z�8 v
 �

'O ��? ���:. ë Û�$) �+ �l@O fugacity
 Peng-

Robinson e[17]$ O7� �7Ë:. Table 2$ Peng-Robinson e$

K�w ��@� ��7Ë:.

H� creation� ��w:A j�1 �l
 �' �$ ZQ� #¥9

8, creation� ��w:A j�1 �l
 �' �$) ,�!� �*

O Và� !!¥�:.

Destruction �|$)
 �' �$ x÷7
 �l 7�? ø���

q£7� $,78, j�1 Và$ Q	 potential $E6 5? �78

destruction$ Q	 � � |/7� �� »¼�� ��� ��� Ó

�	:.

(7)

��) Ni� destruction êô *O �l ��:. Hõ destruction�

��w:A %���� �l
 $,!8, ��w:A $,w �l


&Ç!� �*O Và� !!¥�:.

;<|O Öê� 0ª\(microscopic reversibility)� h67� �D

)
 creation �|n destruction �|
 �� �O êô�  �!8,

creation� destruction$ Q	 move �|O �t$
 ,	� ç:. ë

Û�$)
 �@ × �|? ø�� �)� q£7Ë�}, �°���

�� �t� q£!r 7Ë:.

* simulation ��$) R�O ø��\� V,7� �7� �æ

500,000 cycle� '�8, :æ 2,000,000 cycle âÉ �ô	 �°(� )

7� Æ�Ô ��n bcO �� ;<��� 7Ë:. ë Û�$)

GCMC
 FORTRAN *�� ̀ a!Y�}, := Û�l[18]$ OD C

*�� ̀ aw Ó�n �î7� �� ²�O simulation boxn �� �

�? K�7Ë� zµ NQÂ50 1.0%�� �� �º7Ë:.

4. 	
 � �


�� 298 K$) :¢	 �' Ý, H/σCH4
= 1.6-8� bc�� 1-30 bar

$ QD �' �Î$) �� Õm� $mO |/w ;<��q� Fig.

3� 4$ ���Y:. ë Û�$) ��
 298 K� ��7r h67Ë

:. ;<$) �+ �ln �' ãA�O +	 N¡��� x÷7� "

#$ �Ì bc� öy^� �� �'$)
 Úµ Á´r �+ �l@

� ,-Ô:. �Ù zþ�  � ÕmF: y +7r �' ý� ;<!


 $mO zµ a.L � 9:. ï\m��O ÕmO ;<$ Q	 *

Ü�º zþ� bc� B0¾$ f^ /ò� B07:0 0H	 B0

O zþ� Fº:. �~� Õm� �' �$) Q�� ��lú ;<

� ���
 ~� OÖ7} �Ü�º ��� ;<$) lÆ ���


MN�:. ÜA $mO ;<��q� �� �'$)
 ÕmO zþ�

;K7� H/σCH4
0 6$) 8K�O �î� 1 �'$)
 S� ;<�

�q� ��­:. �~� �� �'$)
 ��lú ;<� ���6

H, y 1 �'O 3� bc$) �' �$ ;< �l0 2�
 packing

MN�� ;<ãA$ :�lú� �\!
 ~� OÖ	:.  � $m

O zµ
 Và»þO +	 ¾���� Và»þ$ f^ F: ÇÈ	

¢N� ���8 9:.

Fig. 5$ e (2)$ OD �' ý$ Q	 Õm� $mO 	 Và»þ

(orientation)$ Q	 potential� ���Y:. Fig. 5$) F
 3n ��

Φi Z( ) φ ij r( )
j

∑ φis Z( ) φis H Z–( )+ +=

pmove min 1  exp Φi∆ χBT⁄–( ),{ }=

pcreat min 1  
1

N i 1+
-------------

f iV

χBT
--------- Φi∆ χBT⁄–( )exp,

 
 
 

=

pdestr min 1  
N iχBT

f iV
--------------- Φi∆ χBT⁄–( )exp,

 
 
 

=

Fig. 2. A flow chart illustrating the important features of a Monte Carlo
algorithm for adsorption simulation.

Table 2. Critical constants used in the Peng-Robinson equation of state

Parameter Methane Ethane

Critical temperature 190.6 K 305.4 K
Critical pressure 4.60 MPa 4.88 MPa
Accentricity factor 0.008 0.098

Parameters from Sandler[17]
HWAHAK KONGHAK Vol. 39, No. 3, June, 2001
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$m� �' ý$ Q	 potential� �lO Và»þO ¾��8, Õm

� �' ý�� potential� 0� !
 ��O 2V$ D�7
 6.12�

(H/σCH4
=1.61)�7O �'$), $m� 5.88�(H/σCH4

=1.54)�7O �

'$)
 �' 4é$) N¡ ºc� x÷76 ±8 := %ª$)


4cH� ��­:. f^) �@ ÝF: �� �'$)
 ÐÐ ;<,$

QD ;<� ���6 ±r w:. 	ü èQ Henry N� (� potential

well� 0U 5� 6$) ��­:. Fig. 5$) F
 3n �� ÕmO

zµ
 H/σCH4
0 1.88�8, $m� 1.80$) èQO Henry N� (�

���r w:. �~� Fig. 3� 4O ;<��q$) ��� 3n ��

ë Û�$) �ô	 ��$)
 Õm� 1.90�8, $m� 1.85�¿ 7

�à78 9:.

Fig. 6� bc� 1 bar(�q)n 10 bar(·q)$) :¢	 �' Ý$ Q

	 Õm� $mO density profile� ���:. H/σCH4
0 2º �� �'

$)
 �' 4é$ Æ� �l@� Và!} 3� ½�? ���8 9

:. u	 �� �'$)
 Úµ Á´r �'@� �+ �l@� ,-

6�� 1 bar$)� 10 bar$) hK	 density profile� ���:. �

Ù MN� snapshot� �D)� �ºL � 9:. �' Ý� B0¾$

f^ �' ý$ 0S1 %ª$) ÐÐO ½�0 3� %ª� ���8

98, $mO zµ$
 × Ñ8 úO �\� ê�!} ö� bc$)

F: 3� bc$) y 9:	 �\� ; � 9:.

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.

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.

Fig. 5. Graph comparing methane and ethane interaction potentials
with a wall surface.

Fig. 6. Density profiles of methane and ethane in slit-shaped pores. Solid
line=1 bar and dashed line=10 bars.
���� �39� �3� 2001� 6�
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bc� 1 barn 10 bar$) Õm� $m$ Q	 Ð �' Ý$ Q	

snapshot� Fig. 7� 8$ ���Y�}, �' �$) �+ �l@� �

Ï �<�� ;<� !
0? �ºL � 9:. =� ÝO �'$)


�+ �lO ;< ½�0 3� ÜA Ý� 1 �'$)
 ;< �lO

½�0 >�¾� ; � 9�} 1 barn 10 bar$)O ;<�O 5�?

F�í:. Fig. 8O snapshot�� $mO ;<$ Q	 �' �$)O $

mO �Øn »þ� V©� ; � 9:. H/σCH4
0 2º �'$ QD �

l
 �'O 4é$ �à7}, �' ãA$ �ô7r ?�
2 �~�

=� �' Ý$ O	 �lO &*� »D7
 �I� ,	� ���

V©$)n ��� V©$)O N¡�� potential wellO 5�O 5�

$) �º	:. H/σCH4
0 3$ QD)
 �' ãA 0S�$ �ô7r

?�
 ��� �' ãA$ ���� �à7
 4é��O V©� ;

� 9:. H/σCH4
0 4$)
 ö� bc$) @ÆF
 �' ý$ �ô7

r ?�
 	 `O ��lú �\� 9:7}, 3� bc$)
 �'

O 4é��$ $m �l0 ,-ù × Ñ8 úO �\� ¯ � 9:.

H/σCH4
0 6$)
 ÜQü �' ãAO õDÔ N¡�� potential $E

6$ OD �l½�0 >�7Ë:. 10 bar$)
 	 `O ��lú K

�$ $m �l0 random7r V©7
 zþ� ; � 9:. Õm� $

mO snapshot� �î7A ÕmF: $mO ½�0 y 3� ~� ß �

9:. �[	 �<� 1 bar$) H/σCH4
0 3� 4�À$) yA 9:	

zþ� Fº:. �~� �+�ln 8+ãA K�O N¡��� �+

�ln �+�l K�O N¡��� )� :´� "#�:.

ï\m�O ,I��$) ��Ä � 9
 :¢	 �' ²�? 8�

D) Ð �' ²�O ;<����� Æ�Ô ��n bc$) B ;<

�, <Np(Pi)>O |/� :æ e (8)$ f^ |/L � 9:.

(8)

��) f(w)
 �' ²� �Ø¾�? ���8 ρp(w, Pi)
 �'O ²

�0 wº �'�Î$) Ó�w ;<�� ���:. e (8)� ¯ÛC

(discrete) ��� ���A :æ� �� ��� � 9:.

(9)

k |/w ;<�� ;<,O �'²��Ø? É:A e (9)$ f^

) ;<,O B ;<���� |/L � 9:.

GCMC »¼$ OD |/w �'$)O ½�
 �' �� ��� �

+ �l �? ���}, �~� �Q;<(absolute adsorption)�� ¯

D:. f^) ãA ½�(surface density), Γt
 �� ãA�� �l��

:æ� �� ��� � 9:.

(10)

ãA excess ¢� �� ãA�� �' �$)O excess �l�? �

��8, �~� :æ� �� �OL � 9:.

(11)

��) Vp'
 bulk h+O accessible ��? ���:. Accessible ��
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Fig. 7. Snapshots of methane in simulation cell at P=1 bar and 10 bars.

Fig. 8. Snapshots of ethane in simulation cell at 1 bar and 10 bars. Only
the bonds are shown.
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A : surface area [m2]

fi : fugacity of pure species i [bar]

f(w) : pore size distribution function [-] 

H : pore width

L : Avogadro constant [mol−1]

Ni : number of molecules [-]

P : pressure [bar]

q : amount adsorbed per mass of adsorbent [mol/Kg] 

r : distance between molecules [m2] 

S : surface area per mass of adsorbent [m2/Kg] 

T : temperature [K]

V : volume [m3]

Vp' : pore volume surrounded by Gibbs interface [m3]

Z : distance perpendicular to the surface [m] 

���� ��

Γ : excess adsorption per unit area of surface [m−2] 

Γt : true adsorption per unit area of surface [m−2] 

∆ : spacing of the graphite basal planes [m] 

ε : LJ energy parameter [J] 

χB : Boltzmann constant [J/K]

ρ : number density [m−3]

σ : LJ size parameter [m]

φ : potential energy [J]

����

1. Yang, R. T.: “Gas Separation by Adsorption Processes,” Butt

worths, Boston(1987).

Fig. 9. Comparison of calculated and experimental amounts of adsorbed
methane per unit mass of activated carbon at 298 K.

Fig. 10. Comparison of calculated and experimental amounts of adsorbed
ethane per unit mass of activated carbon at 298 K.

Fig. 11. Illustration of the concept of two accessible pores within an
activated carbon.
���� �39� �3� 2001� 6�



��
�� �� �
� �
� ���� �� 313

ry

,

ed.,
2. Seader, J. D. and Henley, E. J.: “Separation Process Principles,” John

Wiley, New York(1998).

3. Myers, A. L. and Prausnitz, J. M.: AIChE J., 11, 121(1965).

4. Reich, R., Ziegler, W. T. and Rogers, K. A.: Ind. Eng. Chem. Process

Des. Dev., 19, 336(1980).

5. Seaton, N. A., Walton, J. P. R. B. and Quirke, N.: Carbon, 27, 853

(1989).

6. Rowley, L. A., Nicolson, D. and Parsonage, N. G.: Mol. Phys., 31,

365(1976).

7. Nitta, T., Nozawa, M. and Hishikawa, Y.: J. Chem. Eng. Japan, 26,

266(1993).

8. Kaneko, K., Cracknell, R. F. and Nicholson, D.: Langmuir, 10, 4606

(1994).

9. Cranknell, R. F., Nicholson, D. and Quirke, N.: Mol. Sim., 13, 161

(1994).

10. Lopez-Ramon, M. V., Jagiello, J., Bandosz, T. J. and Seaton, N. A.:

Langmuir, 13, 4435(1997).

11. Davies, G. M. and Seaton, N. A.: Carbon, 36, 1473(1998).

12. Do, D. D. and Wang, K.: Langmuir, 14, 7271(1998).

13. Steele, W. A.: “The Interaction of Gases with Solid Surfaces,” Perga-

mon Press, Oxford(1974).

14. Hirshfelder, J. O., Curtiss, C. F. and Bird, R. B.: “Molecular Theo

of Gases and Liquids,” John Wiley, New York(1954).

15. Fischer, J., Lustig, R., Breitenfelder-Manske, H. and Lemming, W.: Mol.

Phys., 52, 485(1984).

16. Allen, M. P. and Tildesley, D. J.: “Computer Simulation of Liquid”

Clarendon Press, Oxford, England(1987).

17. Sandler, S. I.: “Chemical and Engneering Thermodynamics,” 3rd 

John Wiley, New York(1999).

18. Davies, G. M.: Personal Communication(1998).

19. Quirke, N. and Tennison, S. R. R.: Carbon, 34, 1281(1996).

20. Gusev, V. Y. and O'Brien, J. A.: Langmuir, 13, 2822(1997).

21. Nicolson, D.: J. Chem. Soc. Faraday Trans., 92, 1(1996).

22. Davies, G. M. and Seaton, N. A.: Langmuir, 15, 6263(1999).

23. Nitta, T., Nozawa, M. and Kida, S.: J. Chem. Eng. Japan, 25, 176(1992).
HWAHAK KONGHAK Vol. 39, No. 3, June, 2001


	몬테칼로 방법을 이용한 활성탄소에 대한 메탄과 에탄의 흡착평형 예측에 관한 연구
	김대규·금경호*·서양곤†
	경상대학교 응용화학공학부/생산기술연구소, *환경보전학과 (2001년 4월 3일 접수, 2

	Prediction of Adsorption Equilibria of Methane and Ethane onto Activated Carbon by Monte Carlo Me...
	Dae-Kyu Kim, Gyoung-Ho Kum* and Yang-Gon Seo†
	Division of Applied Chemical Engineering/RIIT, *Department of Environmental Protection Gyeongsang...

	요  약
	1. 서  론
	2. 계산 방법
	4. 결과 및 고찰
	5. 결  론
	감  사
	사용기호
	참고문헌



