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Project Title: Model Development of Biotrickling Filtration for Odor Control: Effects of Biofilm

Development and Oxygen Concentration
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Abstract:

The research project was aimed to develop mathematical modelling which describes the behavior of
a biotrickling filter for hydrogen sulfide. This work focuses on biofilm development which can affect on the
removal efficiency of hydrogen sulfide. Numerical techniques were applied to obtain numerical solutions of a
system of partial differential equations. The model was calibrated and validated using experimental data
obtained from Potivichayanon et al. (2006). Model simulations were performed to study sensitivity analysis to
selected parameters. The study indicates that the model assuming unrestricted growth of microorganisms is
capable of predicting the outlet gas concentrations under various operating conditions. In addition, the
experiment results revealed that the biofilm also had an effect on removal efficiency. When incorporated with
sloughing and shear stress, the model is able to predict qualitatively the behaviour of the system. The
proposed model should provide useful information on the biofilm growth for biotrickling filter systems which

are influenced by the variation of the biofilm thickness such as biogas purification process.

Keywords: Biotrickling Filter, biofilm, biofilm thickness, mathematical model
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wWdeas

fn et
diffusion of hydrogen sulfide in air Dg 2.7 x ’IO_5 m2/S
diffusion of hydrogen sulfide in water DI 1.61 x 10-9 m2/s
gas viscosity /1, 0.018 x 10" | kg/(m"s)
gas density pg 1.193 kg/m3
liquid viscosity £, 0.982 x 10" kg/(m-s)
liquid density 0, 997.85 kg/m3
surface tension of liquid o, 72 x10” N/m
cross sectional area of packed column S 7.07 x10-4 m2
specific surface area of packing material A 206.81 1/m
packing diameter dp 0.025 m
surface tension of packing material o, 0.033 N/m

4.5.1 Mma3guigusznitgNanIIMAasdnasl fUANISHAZN1391889A MUY (model simulation)
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