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Abstract— The activated carbon fiber loaded with toluene and MEK was regenerated by supercritical carbon dioxide.
And, the effects of temperature(308-333 K), pressure(185-250 atm) and density(0.690-0.902 g/cm®) on the regeneration ef-
ficiency were studied. It was observed that the operations at higher pressure were more favorable for regeneration, but the
optimal operating temperature was 318K at every pressure condition. However, at the same density, the regeneration ef-
ficiency was increased with temperature. In case of MEK/toluene mixture, the difference in the desorption rate and amount
between both materials was decreased as the pressure was increased. The regeneration efficiency was predicted by using a
one-parameter mathematical model assuming linear desorption kinetics. The predicted value was found to match the experi-
mental data well. The desorption activation energies of activated carbon fiber adsorbed by toluene were close to the litera-

ture values of an activated carbon. The activation energy showed a smaller value at higher pressure.
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" Table 1. Characteristics of activated carbon fiber

Diameter(ium) 17-18
Tensile strength(kg/mm?’) 7
Specific surface area(m®/g) 1440-1450
Apparent density(g/cm’) 0.045
Pore volume(cc/g) 0.78
t=0, S=S§, )
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Fig. 1. Schematic diagram of experimental apparatus.

Table 2. Densities of supercritical carbon dioxide at experimental
temperature and pressure[11]

Pressure

Temperature
185 atm 200 atm 250 atm
308K 0.852 g/em’ 0.867 g/cm’ 0.902 g/cm®
318K 0.793 g/em’ 0.814 g/cm’ 0.858 g/cm’
333K 0.690 g/cm’ 0.725 g/cm’ 0.788 g/cm’
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Fig. 2. Temperature effect on desorption rates of toluene at 250 atm.
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Fig. 3. Pressure effect on desorption rates of toluene at 318 K.
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Fig. 4. Pressure effect on desorption rates of MEK at 318 K.
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Fig. 5. Desorption rates of MEK/toluene mixture at 185 atm and 318 K.

2 ALRg olel @ FHEACI mi 2ol oj2le 22 A
E cosolvent® H7bsto] 24 fAlS) F4E AT 2A B
2882 Z7HARCHIS, 16]. meb MEKS} Zo] 34 07 3
£ 29 222 Qe 294 oldERtae g ol A
%o 2t Wl EgA o], T4 W Sl cosolventd A7bohe A

o] kA sict.

43. MEK/S®U 820 S5

2& oFe] EF3} MEK7F $249 SARA42] Aol i)
Fig. 59} 6o JERich. 2ol 2 4 al5o] 4 24 gne)
752} o] EFZNME MEK7} E5lol us)] me 28 58
Bol % gick. MEK®] 7% £4 200 ik 22 g Asps} )
%3 93 $EF wolw glov}, EFALS MEK ©ae] odgow

100
80 -
9
S 60
5]
£
©
s
2 0 —&— Toluene
5 1 —6— MEK
N
]
Q
20
0 i li 1 T T T
0 5 10 15 20 25
Time [min]

Fig. 6. Desorption rates of MEK /toluene mixture at 200 atm and 318 K.
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Fig. 7. Experimental and predicted desorption rates of toluene under
supercritical operations, Pco,=0.79 g/em’,
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Fig. 8. Experimental and predicted desorption rates of toluene under
supercritical operations, pc,,=0.85 g/cm’,

Table 3. Estimated k, and E from experimental data at fixed densities

Density
0.79 g/em® 0.85 g/em’
In k, 7.63 6.96
E [J/kmol] 2.18x 10 1.90x 10

U zA A Zk2} 2.18x 107, 1.90% 107 Jkmolo]g)t}. 8] S A& Al
g dlele 25E Aot AAHQ ke seth 4 glon,
A i3t TR} fARIITHS] B8 U EUASE 93t 4
Btolldx] 2] ko] zhw] ol ¥ UE ZAAML £Ho] Aol
o A gsichs Ae 298k Aol

5d B

ZYA o|ABIRAE o] 43 EFaln MEK/ §3% AL
Aol APE AgHes ATsdT o8 Sk ndz B3
ot =3 AN gl v 2Y9A olaksieire] 25, ok,
29 3 AH Bl

UHo] FE5F ¥ A BT BRI 2EE =) 9=
3t RE gH A6 A3 318K7} A A Lx 2 wasg]
o ol 294 2HME fAY YRt ol HEE F83
AL shedl 2 A3t Ao g dojd Az Al P}

MEK/EF< &35 239 7$ MEK®] 402 Q3 go)

- S7H mel F 247 23 S0} gAspe) sjo)w 7hasly

o} m2ba 2k B3 20 2] 34 9 3 1y
o] 7o) uiEAT AL ol EARS g3 &5 3jo]E T4
g F de 24 T Ao] o). .
A 22| 273lME FA L5 A6l 24" o+
Y 279 A S-ohe 9] 57} 27133 ule) shak 0] dpake
2 AYES] VI by 34 RindE 249 Ue
A 22 BN IR G Fshe Aol ebdsiciy & 5 gk &
ATelX = Y D3 kinetics 7} 1] Dl oS wde Al
st NP B8-S IS3A T o) AP A} QA2 & A sy



297 COo) SI% ACFZ¥E] MEKS $2d9] 94 54 61

ot F3 &5 A9} £59] 4 F, Anhenius EHA]E F3lo] 7
T 24" Lxelxe] 23 BA SR = SR iR F£8x
o} fakslede) Rert 255 23 435t x]9] ghe] gk
ol24 & Ux 2AA Ao| Aol o] Agsichz ARl
FAg 4 2} \

g A
2 478 A LT G H5-0502-01-3)p]] ZARE LT

ALE71%

: concentration of toluene in CO, [mol/cm’]

: exit concentration of toluene [mol/cm’]
:activation energy [J/kmol]

: desorption rate constant [-]

: desorption rate constant at reference state [-]

: gas constant [=8314.3 J/kmol - K]

: loaded toluene on activated carbon fiber [mol/cm’]
: initially loaded toluene on activated carbon fiber [mol/cm’]
: temperature [K]

: superficial velocity [cm/min]

: time [min]

: axial position in‘column [cm]
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p  :density [g/om’]
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