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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 technmique 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.

keywords : binary mixture, adsorption, benzene, toluene, Langmuir isotherm

* corresponding author : suhss@www . hongik.ac.kr HAMI|= HOAH H4i=z


mailto:suhss@www.hongik.ac.kr

154 Yo 2ete] VOCse| Fatol Bt AF

1. M E

HALAAH 718 FE(VOCs) & F71e] ol di7)
Fos GA FEHR, drIFdd agsed ¥

E A B¥FY AEE wol FIHHYEE doA
2¢& ¢ PAN T 38 e 242 AHANA #
FHstArE H8dte 239 $3loith o 2ad
& ARQAAM Bol AMgHn e Buiet s 2
Az d EetAEe AxFAAAM WEHE #7171
2 57A) g thedsin, Aulyd AAds, sy,
2y, LHFAYET o ABFEAM EIHA
AHEE e B3RS A9 VOCso|th

FE AA LA AY £of FHAIHULD VOCs
o W& EAo W3t F ool A}E-FS Fhet wijE
Ao gegstel s 2gEr] A|FeEAM HEsh 2
A AR 2] chdviRe] AlFsith iy T
VOCs A #ele AzlgAzZy, VOCs B2
20013 i@ FBAYel FA FH L LG F o
& 5l W)AAE e AA F FEFHA AdE 93
20023 79 LAY ExE A3t A8}
A2t

VOCsE Aelstr] A% 7lg2 dxf 2 AHE
e B 34 F7 & FF 59 el A
o} o) x%ﬂ?l €% 7hedl A dulg Al
27k e "B 20l wel HFPE Helv|legg
Aol gn, o] FIZ AMEEHL Ue WP
Aaioln, 3 e MY AAHA Wgon
2 2718 A ®we] AMgEHD Joh 53
VOCse] Ael B2t Aexoln] wigae] g2 72
T, Exon wEFo]l HE A5 TREAM W
L A%, vlFel @& BY T FHLE FoklA AR
g £ oy, gug {F718AE - 5 jlem
2 g8 EANA AAY ZE 2 F A= ¥
< 533 Hejr|go|uk

zejaz B APE VOG22 L $AHEAQ)9)
E&3t] AASAY Hdte FHE AL H
B 7lzdEe 2 JYsAT olF A wE
o] 7}@ B WAy gHds FARA=E ﬁ’@a}oq
4 9d AR AHEFAEE st 7)12A-Q
EF342S Ay 39 dg@AeA VOCszt

CLEAN TECHNOLOGY Vol9 No.d¢

HEg o d4g FARELR 3= 7|4 EYES
HHZ wEH7] gEd dieh dAd 2 2ad F
Fdg ol By T A A FHFALER =
Patch. FAAFel distd ol FHAYFE
ol dE TIIAAME AE7teEHE AE &t
o4 ERA diste] HEF + e FAE
FHEERAS Fysict 7)ol Lo FFEFA
setolE g ol §ate] AIEALE FAsEM A
FHEAAEY A4S dAFsheA HUdsted Bk

2. O|&

B Aol F239YEL golied
HUHE ALgstged, o 13 e
2 ZHY F 7] Wl FiHE 0|43 Ee
9] Aol ol ALE-grh [14]

e
X

i

x

o

ol 1>
oi [0 i)

2.1. Langmuir isotherm
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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.
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Benzene 12~20mesh vs 20-40mesh
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Figure 3. Adsorption amount of Benzene on AC
12~20mesh and AC 20—~40mesh.

Toluene 12~20mesh vs 20-40mesh
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Figure 4. Adsorption amount of Toluene on AC
12~20mesh and AC 20~ 40mesh.
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Figure 5. Adsorption amount of Nitrogen on AC
12~20mesh and AC 20~40mesh.

Benzene and Toluene - 1/RT vs. Inb
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Figure 6. Plot of 1/RT versus Inb for Benzene
and Toluene.
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Figure 7. Plot of 1/T versus gmax for Benzene
and Toluene.
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Figure 10. Comparison of experimental and simulated
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Nomenclature

a : van der Waals constant in Eg. (5)
[kPa/cmbgmol2]
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b : van der Waals constant in Eq. (5)
[cm3/gmol]

b : Langmuir constant in Eq. (1), (2), (4)
[kPa-1]

b0 : preexponential factor in Eq. (2) [kPa-1]
8H  : heat of adsorption in Eq. (2)
: pressure [KPa]
: adsorption amount per unit mass of
adsorbent in Eq. (1), (4) [gmol/g]
q0  : adsorption amount constant in Eq. (3)
[gmol/g - Km]
qmax : maximum adsorption amount per urit
mass of adsorbent in Eq. (3) [gmol/g]
R : gas constant [cm3 - k’a/gmol - K]

-3

: temperature [K]
v : volume [cm3]
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