Clean Technol., Vol. 23, No. 4, December 2017, pp. 421-428

vHUBIE |

Ol & U MH 77|21t =(Toluene-MEK)2| &-HEH S2F 3 EfEF 54
Mo, 2EE, g7, 0|g>
St e erel g8y atat

(20171 8€ 25 <45 2017\ 99 7 £ E M4 20170 9€ 27 A &)

Adsorption and Desorption Characteristics of Binary-component Volatile
Organic compounds (Toluene-MEK) on Activated Carbon

Seon A Yul, Jong Hoon Choz, Ji Yun Parkz, and Young Woo Rhee™™

'Chemical Engineering and Applied Chemitry, Chungnam National University
99 Daehak-ro, Yusung-gu, Daejeon 34134, Korea
*Graduate School of Energy Science and Technology, Chungnam National University
99 Daehak-ro, Yusung-gu, Daejeon 34134, Korea

(Received for review August 25, 2017; Revision received September 7, 2017; Accepted September 27, 2017)

3

S

FAAEL AL, 120 TR -25)0] FAE
VS FO}XEL/,E% Sz} ul %PiL_‘C—To]

ol
1w =Tl N

ﬁ%ﬁﬂém
L of ﬂlﬂ
_‘é ox
52 o
1o
2 im
> o
et o
o k&L
s 2
for O
m
I}E )
o 24
=
o
e
=L
ok
32 Mo
Buie)
o
o
i ‘%
O:
oM oe
9
s
me
ox
S
>
rlr
=
K
RS
>
NS

= R 271
54| Bl A A gteo] W MEK/} WA shabe 3 2402 3¢ prEhh o SEe 2wyl

FHO : A fr71ekekE, S2h 22k B4, W22 A, Roll-up d4

Abstract : In this study, we have investigated the characteristics of adsorption and desorption of toluene, methyl ethyl ketone
(MEK) and their binary component using activated carbon. The BET analysis was performed to identify the characteristics of the
activated carbon, and the desorption characteristics with temperature were examined to find out an optimum desorption tem-

perature. Ten cyclic experiments of adsorption-desorption were performed, where each adsorption temperature was maintained at

room temperature and desorption temperature at upto 120 C. In case of single component cyclic test, the efficiencies of

adsorption and desorption decreased as the cycle increased. MEK which has lower affinity with activated carbon than toluene

showed lower efficiencies of adsorption and desorption. In case of binary component cyclic test, a typical roll-up phenomenon

was observed during adsorption process, where MEK reaches at breakpoint first and then was swept out by toluene.
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Figure 1. Schematic diagram of experimental equipment.
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Table 1. Condition of gas chromatography

E(Toluene-MEK) 2] &4 €t

Table 2. Effects of desorption temperature for toluene and MEK

Column DB-VRX 30.0 m 1.40 um 0.25 mmID
Detector FID

Oven column temperature 45 C

Injector temperature 200 C

Detector temperature 250 C

Carrier gas and flow rate N; and 30 mL min”

Flame gas H, 40 mL min” and Air 400 mL min”
Split ratio 50:1

Injector volume 3 mL min’'
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Figure 2. Characteristics of activated carbon : (a) Isotherm of adsorption and desorption (b) BJH pore size distribution.
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Figure 3. Concentration of adsorption and desorption for toluene and MEK : (a) Adsorption of toluene, (b) Desorption of toluene, (c)

Adsorption MEK, (d) Desorption MEK.
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Figure 4. Amounts of adsorption and desorption for toluene and MEK in cycle test : (a) Amounts of adsorption on toluene and MEK (b)
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