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Abstract : The typical removal method of volatile organic compounds is adsorption process. In this study, granular activated carbon and
activated carbon fiber were used as adsorbents, and the adsorption behavior for the two types of adsorbent was compared. And they were
regenerated by supercritical carbon dioxide extraction at a constant temperature, 318.15 K, and 2000, 2500, 3000 psi respectively. The
desorption percentage of initial adsorbates and iodine values were increased with pressure of supercritical carbon dioxide. The regeneration
time was 70 and 60 minutes in adsorbents loaded with methy! ethyl ketone(MEK) and benzene, respectively. The desorption percentages
were 64.0% for granular activated carbon and 55.3% for activated carbon fiber loaded with MEK, and 59.1% for granular activated carbon
and 45.2% for activated carbon fiber loaded with benzene. The exit concentration could be evaluated by Tan and Liou model. Therefore,
the granular activated carbon and the activated carbon fiber could be regenerated by supercritical fluid extraction process.

1. M = 434S ol 3he Woltt F4A424 A eHgranular
activated carbon, GAC)olY} A EAA H-(activated carbon

A2 f7)E Al (volatile organic compounds, VOCs)= A2 fiber, ACF)7} AH89 4 Qlom 484 ete] A4S AAY =

dlA F71ske] 001 psi(= 0.0007 atm)B.th 231, th7) oA 2 AAME 507t LA f7184 7HA9) 5~20% Hxo] 3,
4ol oF 53315Kelsel i ok 120]319 §7|ERE o TR R2~B%E s =oh 1y gua $71842
8, &9, 222 vinyl chloride 9 &8&k42 ATt 49 A48 ANSA ¢a HrA7gY G 88e )
(1. 289 A $71849 gREe wotEgoln BHats) Aol o 23 2d7 Fetgvel FaAE fFHAo) =y
AZA 2gste) 2RI 0F 52 F4HBE 245, 1 S0l 23 2ol f3d & Uk Ed BHELHFY 4
715 (air toxicity)e} <le] ﬂﬂ Atk = ey & © 2k dZE $ulFES 252 B4 AAstn Qout
718 MEFE ZolAY, WEEHE AL SIS A = F 245 $HE oz vlgo] ol = g g
Adte A77h ash AAolth o]F FPFue wgos & o wE 29A olusles 2234HS FHAY A4BA

737



738 ol -

dx AgstnzA e 2EdM FAAE Adse P
Fujelol s Faislo] $trH2-6]. Kanderst Paulalts[Z]‘_ %9
741 oAt EIAE o] g3ta A FAH g 2HIN

T, DeFilippi S31& Z%A olAgeag o3t 43FA
(pest1c1des)7} &4 1S Qs EE 387.15K, 150 atm
o|ate] FAZRYAE t o AfA Ao 71741819_

2 w"r%’é‘}ﬁ}i =

m\‘ﬂ-
1 ox
ol

)

A% 24 oltse

¥ Mz

i

o

)\1

AA o
whebA E
A-h:,]-/\}d 0.2 o]%—s}oq
A R &A7
aho] 2244
HaloEa 2

2 aSich.

Ql

ps

& AGa) A A
A7 3 gek. o
gnze rlzzee AU
144 gizdz A

X

At(axial dispersion)

o gAALe B

R

e
a2
Y
% o
2
e
*_
Y
>
l?

&L

Z{‘ )—— exp(—kt))]

C.= lte

SU[exp<—k<t—

o] A& A3t void fraction(&)# %7

ot
By
off
1
o
P

Fd8s A8 A A5 3F, 1997

2~

AAre = 9k 9714
2 (6)& curve fittingo=zH 7
Azl g3 ETEEE ARToEA

2

w

A}Hﬁ
e dolgusl 8%
AA A eHKuraray GWC  10- 32)»} ﬂ“% e
FT 200-15)2 /\].Q.o}c(i{;} 01/\1;1/\45]-3 j'
3 GABoE FAUEE 042~048 g/miB 9ol L,
~32mesh® micro-, transitional- macro- 71%
HH‘QEJ *ﬂﬂ*‘l Sgtol 1 %"é%é\_@

L
=
o1}

E

1-§1/-1E]-4Jr 34
1%0}01 24
2.

AAS

‘l-}\/ﬂ (<) _,]

s
mlm

N

(e}
& x4

Fig. 1 AFAE
Zrolth Ay Agd
A2MEEFII2E *P*‘“P’il
11]7-]61-
s g3 Y€ 3000ps1°]
AEE Agen, HEAAE F3
10cmolZ WAL 2cmojth. A ] AHEE
171 18 AP 278.15Kel A 2500 ppm 4 MEK ¢}
SdS AT er 2 BRI Fo FHAA 23
AE2AE Az 10gd AFHAE 38 2
Z&(void fraction)e YAt H$ 04001, &
9 A%l 042013l E3 2000~3000psi o 4
A obed 24 7 (forward pressure regulator ; Tescom
dato] g gz olisieiE 23 Z

EU

L. [
[T

22 @ fo ok Bl
o N

I By
o ax
:]o

~
=
e}
T
=

ool B o9 ox o moh (= 2 O A» ol wlo P

ol 2

Moﬂ e} *li 1ul
SFC(HP model G1205A)%

E_
=

ARE AN SS
1802(1993)]01] AAI=f g



$4 $71847 B39 §3A
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pressure gauge

1. CO; cylinder 7. Sample collector

2. Gas-booster 8. Cold trap

3. Reservoir 9. Flow meter

4. Forward pressure regulator  10. Flow rate controller
5. Water bath 11. Wet gas meter

6. Desorption column

Fig. 1. Apparatus of regeneration experiments with SFE.
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Fig. 2. Adsorption amounts of VOCs for GAC and ACF with

time.
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Fig. 3. Comparison of simulated results with experimental

data of GAC loaded with MEK.
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Fig. 4. Comparison of simulated results with experimental
data of GAC loaded with benzene.
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Fig. 5. Comparison of simulated results with experimental
data of ACF loaded with MEK.
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Fig. 6. Comparison of simulated results with experimental
data of ACF loaded with benzene.
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Table 1. Desorption Rate Constant(k) of Regenerated Adsorbent

Pressure GAC ACF
(psi) MEK Benzene MEK Benzene

2000 | -42327x102| -45896x 107 | -4.1070 X 10”2 | -4.2590x 107

9300 | -4.1511x107| -4.0995% 10 ?| -3.8362%10°%| -3.9020%10”

000 | -32233%x107| -34085%107%| -3.1671x10 ?| -35253%10”
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Table 2. Iodine Adsorption Amount of Regenerated Adsorbent
[mg/g]

GAC ACF

Pressure
(psi)

Benzene MEK Benzene

7139 7811

766.5 8294

862.6
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: concentration of VOCs, mol/cm’

. . 3
- exit concentration of VOCs, mol/cm

n

- desorption rate constant
- column length, cm
- loaded VOCs on adsorbent, mol/cm®

o~ 00

771847 F2E FHA 294 olsers
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S, initially loaded VOCs on adsorbent, mol/cm’
T . temperature, K
¢ . time, sec
« - superficial velocity at T and P of column, cm/min

: axial position in column, cm
ag|a 2x%
& void fraction in the packed column
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