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Variations of Equilibrium Adsorption Capacities According
to Type and Mixing Fraction of Binary Mixed Gas
on Activated Carbon Fixed-bed
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Adsorption experiments of binary mixed gases composed of acetone/methylethylketone (MEK), MEK/benzene,
MEK /toluene, and benzene/toluene were carried out on activated carbon fixed-bed. The variations of equilibrium
adsorption capacity according to type and fraction of binary gas were investigated. In case of binary gases com-
posed of acetone/MEK and benzene/toluene, equilibrium adsorption capacities of MEK and toluene were in-
creased according to the increase of fraction of MEK and toluene, but equilibrium adsorption capacities of ace-
tone and benzene were decreased. In case of binary gases composed of MEK/benzene and MEK/toluene, equili-
brium adsorption capacities of benzene and toluene were increased according to the increase of fraction of ben-
zene and toluene, but equilibrium adsorption capacities of MEK was decreased.

Key Words : Adsorption, Binary gas, Acetone, MEK, Benzene, Toluene, Fraction, Activated carbon

1.4 &

3utA 6-7185HE (Volatile organic compounds,
VOCs)& o3 A &otelA wf-¢- FHASA AL
H1 gon trio] AZFAHNAM s tr)
Zog wl&=x ok oA wEd VOCse A4
H4o APVELS LFAZ By ol A, F
u 5o Abas} Ao 4Zhg dle] Ha 3l
t}. /1o HEEE VOCsE AAS 7 g 22
A7 P oy, o] FoA BAHEE FH
Ag AHE FEFAOl 4 AAAD WyeR
HBgn Qo FRAQ FREe GUYS 9=
2RE Azsle] AgEHT Jon, A8 A8y
Azdel uel GAdde] WE Fx7t st

Corresponding Author : Jae-Kee Cheon, Division of Applied
Chemical Engineering, Pukyong National University, Busan
608-739, Korea '

Phone: +82-51-620-1464

E-mail: jkcheon@pknu.ac. kr

Jeiue dA4"9 JF 7Fxe FE544 B2 9
o s Aog gl A, Lee e
acetone® toluene 7}2E FIFA=E AMRE 34
TFolA EAE uZF9 7t FE FHFE BA
el A 549 BET HIEEAN} F AF
Ryote ARBAI AFeR Hx, F FHREA
A ABBAYL e 2HE B1EdYY Lim
=03 Tee 592 BAE acetonedt toluene 7}
25 442 AES FRAENAN FHEY 55
7} 7)ol Wl Y FFFo] Fobsta, 53
o wE By FI3FS IR, FFx FU
ue B8 FAFe #Ad0n Uk Huang 5°
2 Fxrl v AP ALYl /Y
), BAEAE-Fe FHe] A4AF ] AL S
methylethylketone(MEK)2] &350} benzeneR.th
L5235y, Fr9 nEAFHo] 45 benzened &
Z5o] MEKRD 252 n#dslydch 2488 &3
Az AHe3 A% acetone® MEK, benzenedt

1197



e,

ol 9

4R

toluene 53 2ol Hlxxd A4 B4z A48 4
7} B-Rolt}. Kim 9 Ao toluened}
benzene2. 2 TAE E¥vlxe FAEALS nEst
90w Park 57& @49 1A% A n-hexane,
toluene ¥ MEKEZE TA"E ©d 2 245 7129
BH{ELE @AYt AFHAE ¢ 2 EF
AEANA F4, T 2 S AFHFTL F
1 To we AHEALFY S35 v Bg A7
7b ootk ol wha) 242 FFHA 9 FFH
& g By FFFo Wy E vug A4
2 o

gaty B APAE BAR VOCs 5 tEH

9l A2 ¢#A acetone, MEK, benzene  tol-
uened] W3] acetone/MEK, benzene/MEK, 'toluene/
MEK 12]1 benzene/toluenel.2 7-4® 248%E &
d7t2E FHAZ ALEE ASd QoM 288 &
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Skl A3l BET BIEWH 24 7] (Micromeritics,
ASAP-2010)2 EA3% &A4¢9 EA4X& BET Hl
EWABET specific surface area)e] 1,241 m¥g,
% M ZE-9(single point total pore volume) 0.61
cm¥/g 2 BJH method®ol & AXE % F4%
™A (total cumulative surface area)= 4,100 m%g,
t-Plot method®el 98l AXE external surface
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g3tgoe, o]59 AR Table 191 YEMIA
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Table 1. Characteristics of adsorbates

Molecular ~ Boiling Vapor Polarit
Adsorbate  weight 6%omt aItI a p;e%%qée i dexlgx
(g/mol) (C) " (mmHg)
Acetone‘ 58.08 56 184 5.1
MEK 7211 30 71 47
Benzene 78.11 80 746 2.7
Toluene 92.14 1105 22 24
—}

1=
®® @%l ._: X
LT LT
® ®© 6 ® O

Fig. 1. Schematic diagram of experimental apparatus
(@ air pump, @ drying bottle, @ flowmeter,
@ syringe pump, ® mixing chamber, ® ad-
sorption bed, @ GC, ® vent).

benzene 1E| 1 tolueneS AZXFT7IZ 7|8AHA 7}
2E AZEAL. 78tE & AR stae AR
o] fFAd o3 YAFTEY 4R 7MAE 2FY
o] ukg-7]9 3HZ FYE F AR wEHA &
Aot F#359 w252 FID(Flame Ionization De-
tector)”} A9 gas chromatography(Donam, DS-
6200)9] injection portell AAstA HjZH M FZ

€ 7t FEE 943 HFos BN GC

e B
9 BMzAL L% E 130°C, injector €5 &

oven - =
250°C 183 detector 2E5¥ 200°CE dtgo,

NzHzAire) 32 30 : 30 : 3002 3ch
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uened] W3 QAR st2o] FHEF S 123
98 32 =55 200 ppmv, 2L 4 ¢ /min 2
GAHEL 2 g9 2702 HHAUAEG FHste
oA wHZAHL Fig. 29 Zuh g3 AFNA F&
TR FY9EEY 10%HE H& gHAtez A
o|% uj, acetone®] FHIA|THE 20 min, MEKE 70
min, benzene< 80 min ¥ toluened 160 min®} X}
o} agly X3 FEFe F3Y AFALEH X
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Fig. 2. Comparison of breakthrough curves of single
gas composed of acetone, MEK, benzene, and
toluene on activated carbon, respectively (inlet
concentration 200 ppmv, flow rate 4 ¢ /min,
activated carbon 2 g).
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Fig. 3. Variations of equilibrium adsorption -capacity of
binary gas composed of acetone and MEK on
activated carbon based on fraction: (V) acetone
adsorption capacity, (@) MEK adsorption ca-
pacity, (@) total adsorption capacity (total con-
centration 200 ppmv, fraction range 0~1.0,
flow rate 4 £ /min, activated carbon 2 g).
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Fig. 4. Variations of equilibrium adsorption capacity of
binary gas composed of MEK and benzene on
activated carbon based on fraction: (V) MEK
adsorption capacity, (@) benzene adsorption ca-
pacity, (@) total adsorption capacity (total con-
centration 200 ppmv, fraction range 0—~1.0,
flow rate 4 ¢/min, activated carbon 2 g).
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Fig. 5. Variations of equilibrium adsorption capacity of
binary gas composed of MEK and toluene on
activated carbon based on fraction: (V) MEK
adsorption capacity, (@) toluene adsorption ca-
pacity, (m) total adsorption capacity (total con-
centration 200 ppmv, fraction range 0~1.0,
flow rate 4 #¢/min, activated carbon 2 g).
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Fig. 6. Variations of equilibrium adsorption capacity of
binary gas composed of benzene and toluene on
activated carbon based on fraction: (O) benzene
adsorption capacity, (@) toluene adsorption ca-
pacity, (m) total adsorption capacity (total con—
centration 200 ppmv, fraction range 0~1.0, flow
rate 4 ¢ /min, activated carbon 2 g).
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