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Abstract — A fundamental mathematical model for mass transfer processes has been used to understand the air pollution
control process in biotrickling filtration and to evaluate the mass transfer coefficients of gas/liquid (trickling liquid), gas/
solid (biomass) and liquid/solid based upon experimental results and mathematical model calculations for selected oper-
ating conditions. The mass transfer models for the utilization of the steady-state mass balance for gas/liquid, and
dynamic mass balance model for gas/solid & liquid/solid in biotrickling filters were established and discussed. The mass
transfer model considered the reactor to comprise finite sections, for each of which dynamic mass balances for gas/solid
and liquid/solid system were solved by numerical analysis code (numerical iteration). To determine the mass transfer
coefficients (K;a) of gas/liquid, gas/solid & liquid/solid in a biotrickling filter, the calculation results based upon mass
balance equation was optimized to coincide with the experimental results for the selected operating conditions. Finally,
this study contributed the development of experimental methods and discussed the mathematical model to determine the
mass transfer coefficients in a biotrickling filtration for air pollution control.
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Table 1. Evaluated mass transfer coefficients for each steps in this work
(unit: hr!)

K;,a(Gas/Liquid)

K;,a (Gas/Solid)
2.10 for adsorption

K,;a (Liquid/Solid)
1.71 for adsorption

240 (2.1~2.6)

1.78 for desorption 1.61 for desorption
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Nomenclatures
Cyi : MTBE(tracer) conc. of gas in ith stage (g/m>)
Sy : MTBE conc. of liquid in ith stage (g/m°)
Sg;i : MTBE conc. of solid(biomass) in ith stage (g/m°)
G : Gas flow rate (m>/hr)
L : Liquid flow rate (m>/hr)
K;a : Mass transfer coeff. in gas/liquid (hr!)
K ,a : Mass transfer coeff. in gas/solid (hr™')
K;sa : Mass transfer coeff. in liquid/solid (hr™")
a : Specific interfacial area (m%m?)
Vr=VVtVptViig
vy : Total volume in ith stage (m?)

Korean Chem. Eng. Res., Vol. 53, No. 4, August, 2015

% L

V, : Gas volume(void volume) in ith stage (m?)
\'/ : Dynamic holdup volume in ith stage (m®)
Vg : Solid volume in ith stage (m®)

VRing : Pall ring volume in ith stage (m®)

n : Number of stage

H : Henry’s constant (dimensionless)

Wimsr  : MTBE mass transfer rate (g/hr)

AC gy - Logarithmic mean of MTBE concentration (g/m?)
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