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Abstract Computational simulations of adsorption columns were carried out to investigate the removal
characteristics of VOCs from a laundry shop. n-Decane was selected as the representative component
among the VOCs emitted, and the activity of the adsorbents, such as activated carbon, was evaluated
using commercial CFD code. The mathematical framework was composed of continuity and
Navier-stokes equations, and the simulation was performed using the Matlab program. The adsorption
isotherms of LDF, Freundlich, and Langmuir were evaluated, and the adsorption amount of the
adsorption isotherms with the adsorption parameter was compared. The simulation was carried out
using a particle porosity, dispersion coefficient, particle density, bed diameter, and bed length of 0.79,
42.4 cm®/min, 485 g/L, 2.0 cm, and 2.5 cm, respectively. The effect of the gas velocity, dispersion
coefficient, and voidage on the adsorption amount was compared in the Langmuir adsorption isotherm.
The simulation was carried out in the velocity range of 50 to 200 cm/min, dispersion coefficient range
of 100 to 400 cm*/min, and particle porosity range of 0.66 to 0.79. The simulation results of activated
carbon with benzene coincided with the Langmuir isotherm. Three types of adsorption isotherm were
compared under similar conditions, and the simulation results showed the efficient adsorption condition

for hydrocarbons.
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Table 1. Parameters on Modeling

Parameter Symbol Unit Value

Particle Porosity € - 0.79
Dispersion Coefficient Dp cm?/min 42.4
Superficial Velocity Vi cm/min 25~50
Particle Density 0 g/L 485
Langmuir Constant, alpha a L/g 0.88
Langmuir Constant, beta b mg/g 454
Bed Diameter D cm 2.0
Bed Length L cm 2.5
Particle Diameter dp mm 3.51
Particle Specific Surface Area - m*/g 804.59
Particle Pore Volume - crns/g 0.4734
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g. 2. Breakthrough curve of benzene in the
adsorption column of activated carbon

Fig. 32 H%‘éiﬂﬂ’“ Kq H3}of w2 Tﬂrﬂi”‘m
512 SAG Aol TS Kot SHASE B2
F7Hadsorption zone)°] ZojxH F&l=Fo] 7}0P£
HaolFo] gutaQl Ad Ayl JAJAHoZ AX|sH= A
£ o 2 9tk Th, 9 mApATiREo i walo] Kol
LA skl ol ATt



t{.

dolra F3 299

AL 54

I

1.200

1.000

0.800

o
o
o
s}

*Kd=11
MKd=4.1
AKd=71
4-Kd=10.1

0.200

Concentration (C/C,)
.i C
8

0.000
1 6 1116 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96
Time (min)

Fig. 3. Breakthrough curve of benzene with variation
of LDF parameter K4(U = 100 cm/min, D =
100cm?/min)
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Fig. 4. Effect of Freundlich parameter n and KF on
adsorption amount of benzene over activated
carbon(U = 100 cm/min, D = 100 cm?/min, n
=20, Kr = 4.2)
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Fig. 5. Effect of Langmuir parameter Alpha and Beta
on adsorption amount of benzene over
activated carbon(U = 100 cm/min, D =
100cm?/min, Alpha = 1.0, Beta = 30)
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Fig. 6. Effect of gas velocity on adsorption amount of
benzene over activated carbon with dispersion
coefficient (Alpha = 1.0, Beta = 30)
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Fig. 7. Breakthrough curve of benzene with variation
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100cm?/min, Beta = 30, Alpha = 1.0)
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Table 2. Parameter of modeling on experiment

Modeling Type K n 3 B
LDF 6.0 1 - -
Freundlich 4.2 1.1 - -
Langmuir - - 3.9 7.0
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