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ABSTRACT

Supercritical fluid technology was applied to the regeneration of industrial catalyst contaminated

with toxic materials. The regeneration process of activated loaded with phenol was proposed, then

the adsorption tower was packed with the activated carbon-bed. Phenol diffuses into supercritical

carbon dioxide(SCC) through the micro-pore and voidge of the activated carbon. The saturated

solubility of phenol in SCC depended on the density of SCC varing with temperature and pressure

conditions. Therefore, the fasile phase equilibrium calculation model of dxpanded liquid type was

proposed, and equilibrium solubility of phenol in SCC was calculated using the model

theoretically.

The regeneration mechanism of activated carbon was analysed by the degree of saturation of

phenol and diffusion in SCC. The solubility prediction was more satisfactory for the wide range

of SCC density than the dense gas model and the desorption of phenol depended on the degree of

saturation of phenol in SCC.
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Table 1. Comparison of properties of Supercritical Fluids, Liquids, and Gases.”

Properties Gas(STP) Supercritical Fluid Liquid
Density, g/cm® (0.6-2) X107 0.2-0.5 0.6-1.6
Diff. Coeff. cm® ™" (1-4)x10™! 1073107 (0.2-2) X107
Viscosity, g cm ™ 's™ (1-3)x10™ (1-4)x10™ (0.2-3)X1072
All data order of magnitude only.
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Fig. 1 Pressure-temperature diagram and super-
critical region of carbon dioxide.
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Fig. 2 Proposed schematic diagram of the super-
critical regeneration of activated carbon
loaded with phenol.
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Fig. 3 Comparision of the solubility of phenol
calculated with expanded liquid model to
experimental data
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Fig. 4 Solubility effect on the regeneration of
activated carbon in the adsorption
tower(tower volume : 100ml, T : 333K,
P :238atm, € :0.6, P ¢ 0.7g/cm®).
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Micropore Me.s?pores o Macropores
transitional pores
Diameter(A°) <20 20500 > 500
Pore volume(cm®/g) 0.15-0.5 0.02-0.1 0.2-0.5
Surface area(cm%/g) 100-1000 10-100 0.5-2
(Prticle density 0.6-0.9g/cm® ; porosity 0.4-0.6)
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A, : specific mass transfer area, [m?/m°]
b correction

¢ concentration, [mole/cm®]

C, : exit concentrarion, [mole/cm®]

D, : molecular diffusivity, [cm?/sec]

d, : particle diameter of aetivated carbon, [cm]
{:fugacity, [atm]

AR molar heat of fusion, [cal/mol]
k : desorption rate constant, [cm/sec)
n:number of moles

p:pressure, [atm]

R:gas constant, [1.987cal/(mol. K)]

S :loaded phenil on activated carbon, [mole/cm?]
S, : inttially loaded phenol on activated carbon,

[mole/cm?]
T: temperature, [K]
t:time, [hour]
v:molar volume, [cm®/mole]
V,:total volume of packed bed, [cm%/]
y :mole fraction

Greek Letters

£ :interaction parameter

Y :activity coefficient

0 :solubility parameter, [{cal/cm®)*®]
€ :void volume fraction

A :nonpolr contribution, [{cal/cm®)®?]
H :viscosity, [g/cm - 5]

# :density, [g/cm®]

¢ :void volume fraction

Subscripts

1: solvent

¢ : critical

cal : calculated

d : distribution

h: hydrogen bonding

I lipuid

m: triple point
p:polar

ph : phenol

t: total

Superscripts

{: flud

0 pure

s : solid

sat : saturated
v:vapor phase
oo : infinite

Superscripts

f: fluid

0 pure
s:sohd

sat : saturated
v:vapor phase

o : infinite
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