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ABSTRACT : This study was carried out as a basic experiment for development of adsorption process
in which benzene and toluene was adsorbed on activated carbon. In the static adsorption experiment,
Adsorption character of benzene and toluene was studied by change of temperature and pressure.
Activated carbon 12~20mesh and activated carbon 20~40mesh was used as adsorbents, Benzene, toluene
and nitrogen as adsorbates. Experimental data were obtained to fitted to Langmuir isotherm and
dependence was acquired. Parameters of adsorption heat and adsorption constant was obtained. Static
adsorption experiment for binary mixtures confirmed that Langmuir isotherm parameters could be
applicable to Extended Langmuir isotherm. Experimental technique used in this study only requires
pressure measurement and this technique is different from the conventional method which measures gas
mole compositions before adsorption and after adsorption. The dynamic adsorption experiment was carried
out and the experimental results was compared with the computer simulation results. In this study, basic
data was acquired to decide adsorption conditions in the process.
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2.2. Extended Langmuir isotherm
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Figure 1. Static adsorption apparatus.
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Figure 2. Dynamic adsorption apparatus.

CLEAN TECHNOLOGY Vol.9 No.4

FE HAHoZ Aof3ln, EMEE v RN "L‘l
€ 719 VOCs =8 &A37] 93l I=rt =
EID(Flame Ionization Detector)?} &8 G (Gas
Chromatography)7} 3014 439 d3tg £4, A%
e 4L ok AEwde WAg VA F F
Hgoz i A EeRUA FFE itk o)
HeE 714 & GCE o] &5 280t 2] 5=
& A9 7|S3tm, ol ol&dtd IHFHAFA
(Breakthrough curve)-2 3}t [12], [13]

4. 8 =

41 G ERFFFTZLY
B Ay 53 dydolHE =A% F,
Langmulr isotherm©. 2 gt3o] B AwnE Figure
3.~Figure 5.9] E=A]35}¥ )
il A =} EEO“Q] gmaxgh-S vBlms] 2E wlAlel

qmaxgke] EFA9] quax@uoh o ¥A vheptth
z, %}%l Aiides o e wol gy
(CH3)E 7T 9 S2dut o 2 §Aavn

g 4 gtk wiAL AC 12~20mesh]l 7S, EF
£ AC 20~40mesh?]l 47} gqmax7} ©f & 72 &
3ty WA AL= AL E AC 20~40mesh
7 © §%Fe] Bk olR2 A 298 A
& v EE AC 20~40mesh7} B|EHZo] ¢ &
Rl 7103 Aoz Holn, ugoXes FFA B
of @3 &l $ZHE A thiaA FHAY
microporegtell X THEF ot FF Fo el I
PEAdL B 4 Jed] micopores AC 12~
20mesh7} o] 27] &6 gmaxrt o 2A Yehdes
Aoz AlgEt EFA9 Zee WAl vls] x4
ZFe 33, 27} microporegto @ Eo717]o] Ati
Hog B FxolmZ 7T Ayl 93 FF
o] Atx £ & Utk whA HIEHH ] & AC 2
0~40mesh2] gmax?} © 3A Y} Aot} I 2
zo o3 4TS AFRd, 4¥enr} IS
qmaxgt2 Zadhe FF¥FE Bole AL AT

EFAY bl AARIE



Y FAHLDEEAHNLA 157
Benzene 12~20mesh vs 20~40mesh N, AC12~20 and 20-40mesh
0.0016 0.00020
® 12-20mesh-30'C
0.0014 4 © 20~40mesh-30'C
¥ 12-20mesh-45'C
v 20-40mesh-45C
0.0012 4 0.00015 { ® 12-20mesh-60°C t=
- DO  20-40mesh-60'C
B q i
%’ 0.0010 2 -
€ ]
‘g 0.0008 - ) 0.00010
T 00006 4 [f7 ® 12-20mesh - 30'C i . ‘»
©  20-40mesh - 30°C e ad
v 12-20mesh - 45°C 0.00005
0.0004 U 20-40mesh - 45°C
®  12-20mesh - 60°C
0.0002 O 20~40mesh - 60°C
® 12-20mesh - 7S'C 000000 4
0.0000 . . ——© 20-40mesh - 75%C o 20 40 50 80 100
o 2 4 6 8 10 12 P [kPA]
P [kPa]
Figure 3. Adsorption amount of Benzene on AC Figure 5. Adsorption amount of Nitrogen on AC
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Figure 4. Adsorption amount of Toluene on AC
12~20mesh and AC 20~40mesh.
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Figure 10. Comparison of experimental and simulated
breakthrough curve of Benzene/N2
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Nomenclature

a : van der Waals constant in Eq. (5)
[kPa/cm6gmoi2]
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b : van der Waals constant in Eq. (5)
[em3/ gmot]
b : Langmuir constant in Eq. (1), (2), (4)
[kPa-1]

b0  : preexponential factor in Eq. (2) [kPa-1]

AH : heat of adsorption in Eq. (2)

P : pressure [kPa]

: adsorption amount per unit mass of

adsorbent in Eq. (1), (4) [gmol/g]

q0  : adsorption amount constant in Eq. (3)
[gmol/g - K]

gmax : maximum adsorption amount per unit
mass of adsorbent in Eq. (3) [gmol/g]

R : gas constant [cm3 - kPa/gmol - K]

T : temperature [K]
\% : volume [cm3]
#3088
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