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Simulation of Dissolved Oxygen Profile Using Bio-film Model of Rotating Biological Contactor

(R AN O SahNID L% S S~ AN ¥ 1:: B [1]::
Kiyoshi NISHIDOME *, Kenichi KOGA **, Hiroyuki ARAKI """, Kazuyoshi GOTOHDA """~

ABSTRACT ;In general, mass transport in rotating biological contactors (RBC) has been analysed by simplified models
based on molecular diffusion in the attached bio-film. Recent research works indicate that the approach of molecular
diffusive flux does not always explain the mass transport in RBC. In this study, a new water quality model for RBC is
developed using volumetric flux in bio-film from liquid phase (advection aspect). Water quality for the model verification
is dissolved oxygen measured in the rotating disc by a micro-sensor. The results and conclusion of this study can be
summarized as follows: (1) the molecular diffusion transport of the dissolved oxygen in submerged RBC is not always a
predominant process, (2) the calculated results on the dissolved oxygen profiles agree with measured data, and (3) the mass
exchange by advection between the liquid phase and surface of RBC can be the predominant process at least for dissolved

oxygen.

Key words; Rotating biological Contactor, Dissolved oxygen Profiles, Biofilm Model, Volmetric flux.
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Table 1. Operation Conditions Table 2. Water Quality in Influent and Bulk Liquid

Disc Submerged Ratio 50 % Influent Bulk

Disc Effective Area 113 m? DO 1.0 15

Disc Rotating Speed 1.0 rpm NHs -N 399 30,0
Exposure Time to Air Phase of Electrode  30.0 sec. COD(SS included) 155 i0.0
Exposure Time to Water Phase of Electrode 30.0 sec. SS 13 6

Influent Water Flow Rate 0.25 m?/day * Unit:mg/l
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