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Abstract—The effects of substrate or hydraulic loading on COD removal efficiency, biofilm thickness, biofilm density
and biomass concentration were investigated in an inverse fluidized-bed biofilm reactor (IFBBR). The shock on the
microorganisms in the case of hydraulic loading was smaller than in that of substrate loading. Thus, the reactor
was more stably operated in hydraulic loading in comparison with in substrate loading. At the change of substrate
loading the external biomass of bioparticle was more loosely fitted and filamentous, and the biofilm dry density was
lower than those in the case of hydraulic loading. The maximum specific substrate removal rate of hydraulic loading
was also found about twice higher than that in the case of substrate loading.
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Table 1. Composition of the synthetic wastewater
(Based on COD,=2500 mg/l)

Components Concentration(g/l)
Glucose 4

Nutrient broth 0.1
Na,HPO, 1

KCl 0.14

Urea 1

CaCl, 0.14

NaCl 0.3

MgSO4 0.1
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Fig. 1. Schematic diagram of an inverse fluidized bed biofilm reactor.
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Fig. 2(a). The variation of COD concentration on time with changing
of substrate loading.
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Fig. 2(b). The variation of COD concentration on time with changing
of hydraulic loading.
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Fig. 3. Effect of organic loading rate on the SCOD removal efficiency
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