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Model of Biofilm in Anaerobic Filter Reactor
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Abstact

This research was to study the COD removal efficiency and biofilm model of an
anaerobic filter reactor. The parameters, which have an effect on COD removal efficiency and
biofilm thickness, were the organic loading, the hydraulic retention time and the specific surface
area of medias. The experimental reactor was a rectangular box of 36.6 liters in volume with only
two open holes, inlet and outlet holes. Inside the reactor, it was equally devided into 5 sections
and each section was fully filled with raschig ring shape plastic medias. The experiments were
carried out by feeding the synthetic wastewater into the reactor. It was found from the experiment
that the COD removal efficiency increased with the biofilm thickness. At constant hydraulic
retention time, the biofilm thickness decreased as the organic loading rate increased and at
constant organic loading rate, the biofilm thickness increased with the hydraulic retention time. In
addition, we also found that the biofilm thickness decreased when the media specific surface area
increased.

The correlation of effluent COD (S) and various experimental parameters, such as the
influent COD of wastewater (S), the hydraulic retention time (HRT) and the specific surface area
of medias in anaerobic filter reactor (Asp), can be shown in following mathematical model :

17 o, 4.49
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The equation can be used for predicting wastewater treatment efficiency of an anaerobic
filter reactor.

The biofilm model of anaerobic filter reactor can be used to calculate the biofilm
thickness that is coated on the medias by using Monod kinetics, material balances and sloughing
rate to produce a modified equation of Rittman and McCarty (1980a). The result of calculation
using these equations gave an error of less than 10 % compared to those evaluated from the

experiments.
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