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Abstract : The adsorption characteristics of Tharonil on granular activated carbon were experimentally investigated
in an adsorber and in a packed column. It was estabilished that the adsorption equilibrium of Tharonil on granular
activated carbon was more successfully fitted by Freundlich isotherm equation than Langmuir isotherm equation in
the concentration range from 1 to 1000 mg/l. Intraparticle diffusivities (pore and surface diffusivity) of Tharonil
were estimated by the concentration-time curve and adsoxptlon isotherm. The estimated values of pore diffusivity
and surface diffusivity are 6.70 X 10 and 2.0X10® cm?s, respectively. From comparison of intraparticle
diffusivities, it was found that surface diffusion was the limiting step for adsorption rate. The break time and
breakthrough curve predicted by constant pattern-linear driving force model were shown to agree with the
experimental results.
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Table 1. Parameters of Freundlich and Langmuir isotherm

Isotherm Freundlich Langmuir
Parameter k I/ rc A qm rc
Value 58 | 0322 | 094 | 231 |0.118| 0.90
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Table 3. Molecular diffusivity and film mass transfer coefficient
of tharonil

Parameter D X 10° kf x 10°

Value 1.61 cm’/s 227 em’/s
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a, ; Specific particle area per particle volume,

em?/em’®
C ; Fluid phase concentration, mg/1
Cs ; Fluid concentration at break point, mg/l
Ce ; Fluid concentration at exhaustion point, mg/1

Ci ; Fluid concentration at particle surface, mg/l

Co ; Initial concentration of fluid, mg/l

c ; Concentration in equilibium with g, mg/l

Dn ; Molecular diffusivity, cm’/s

f ; Fractional residual capacity of the adsorption
zone

Ja ; Mass transfer factor

(K9m ; Averaged overall mass transfer coefficient,

cm/s
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k¢ ; Fluid film mass transfer coefficient, cm/s
M ; Activated carbon dosage, g/l

M. ; Molecular weight, g

q ; Amount adsorbed, mg/g

R ; Dimensionless radius, r/rp

r ; Redial position within particle, cm

Ip ; Particle radius, cm

ts ; Break time, h

tBp ; predicted break time by CP-LDF model, h
T ; Temperature, K

Tp, Ts ; Dimensionless time

u ; Superfitial velocity, cm/min

Va ; Transfer rate of the adsorption zone, cm/s
z ; Bed height, cm

€ ; Void fraction of fixed bed

v ; Kinetic viscosity, cm’/s
Pb ; Bulk density of fixed bed, g/cm3
Ps ; Bulk density of particle, g/cm;
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