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Abstract— Desorption characteristics of phenol from activated carbon with supercritical carbon dioxide was
studied experimentally and theoretically.

Experiments were carried out at pressure of 100-200 bar and temperature of 35-55°C with carbon dioxide flow
rate of 1-8 SLPM. At constant temperature, higher pressure is favorable to desorb phenol from activated carbon having
the same adsorptioh history such as adsorption exposure time and phenol loading. At constant pressure, higher tem-
perature at 200 bar and lower temperature at 100 bar were favored, showing that solubilities of phenol in supercritical
carbon dioxide play an important role in desorbing phenol.

There exist some irreversible phenol adsorbed in activated carbon that cannot be desorbed with supercritical carbon
dioxide under constant desorption condition. The fraction of irreversibly adsorbed phenol was increased as the adsorp-
tion exposure time was longer and the initial phenol loading onto activated carbon was decreased.

Model study was conducted to express the desorption rate in fixed bed. Experimental data for the desorption rate
were well correlated by modified Thomas model.
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Table 1. Samples for desorption experiments with

supercritical carbon dioxide.

ZHe .

Sample Phenol Solution Conc. Phenol Exposure
(mmol/l) Loading  Time
Initial Final (g/g AC) (hr)
I 742.9 94.9 0.3022 24
J 3729 1.7 0.1546 24
K 186.0 0.10 0.0501 24
L 720.9 65.5 0.3061 48
M 495.2 7.7 0.2326 24
N 746.4 72.6 0.3159 24
(0] 745.3 186.9 0.2628 1
P 745.3 108.0 0.3009 4
Q 745.3 78.1 0.3142 24
R 745.3 69.2 0.3230 192
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7. Pump 14. Collector V1-V10: Valve

Experimental apparatus for desorption of phenol with supercritical carbon dioxide.
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Fig. 2. Effect of temperature on desorption of
phenol from activated carbon with super-
critical carbon dioxide at 100 bar.
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Fig. 13. Comparison between experimental data
and calculated value by model.
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Fig. 14. Effect of temperature and pressure on ir-
reversible phenol when phenol was
desorbed from activated carbon with
supercritical carbon dioxide.
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from activated carbon with supercritical
carbon dioxide.
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NOMENCLATURE
. Crosssectional area (cm®)
C : Phenol concentration in fluid phase (g
Phenol / g CO,)
C, . Phenol concentration in fluid at equilibrium
with initial phenol loading (g Phenol/g CO,)
D, . Dispersion coefficient (cm2/ min)
Io . Bessel function .
J . Function defined by Ju,v) = 1-exp(-u) f
exp(-HL(2/ vi)dt
k : Model parameter (mk,, min”")
k,, k, : Rate constant
K . Langmuir isotherm equilibrium parameter (g

CO, / g phenol)

Ky K, : Modified Langmuir isotherm parameter (g
CO, / g phenol)
: Column height (cm)
£ L
m 1-¢ fco
q . Phenol concentration in solid (g phenol/ g
AQ)

Am)
Qmg
q’eU

TN X <~ .0l

m

pC()
Pp

10.

11

12.

13.

saehie) sl E SALE
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395

: Initial phenol loading (g phenol/g AC)

. Phenol concentration that cannot be desorb-
ed (g phenol/g AC)

: Maximum value corresponding to complete
coverage of surface by a monolayer (g
phenol / g AC)

: q that can be desorbed (g phenol/g AC)

: q that cannot be desorbed (g phenol/g AC)

. Phenol concentration that can be desorbed
(g phenol/g AC)

. Axial average of q (g phenol/g AC)

: Time (min)

. Fluid velocity in z-direction (cm/min)

: z/V (min)

. (t-=z/V)/m (min)

. Distance from column bottom (cm)

: K q,(g COy/g AC)

. Void fraction

.+ Density of carbon dioxide (g/ cm3)
: Particle density of activated carbon (g/ cm’)
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