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A Study on the Characteristics of the Treatment with

Bed Expansion and the Biomass Attachment
in the Start-up of the AFBR

Jae Dong Ahn, Jong Sik Jeong and In Yong Chang
Department of Chemical Engineering, Kon-Kuk University

ABSTRACT

The objective of this study is to estimate the effect of the bed expansion and the characteristics
of attached biomass in the start-up in the anaerobic fluidized bed reactor(AFBR). The fluidized
bed reactor was operated with bacteria supported on the bed of granular activated carbon(GAC).
The reactor was operated at 35C, 5kg COD/m’-day at bed expansion varying from 0 to 100%
with soluble glucose wastewater(5,000 mg/l). When the effluent reached a steady state at 100%
of bed expansion, maximum COD removal efficiency of 87.3% and 0.031 m*CHi/kg COD\emoves Were
obtained. At higher bed expansion, COD removal efficiency, methane production rate and biogas
production rate increased. Especially, at 50% of bed expansion, the efficiency of the treatment
increasedg rapidly in the AFBR. The biomass colonized in the pits and crevices of the GAC particle
and no complete biofilm was established in the bioreactor during the experiment.

Keywords : Bed expansion, biomass attachment, anaerobic fluidized bed reactor, COD removal effi-
ciency, methane production rate, biogas production rate
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Fig. 1. Schematic diagram of the AFBR.

Table 1. Reactor condition

Temperature (C) 3B+l
pH 72~175
Reactor volume (/) 95
Residence time (hr) 24
Influent flow rate (I/hr) 0.40
Carrier GAC
Carrier quantity () 3.8
Fraction of carrier (vol.%) 40

Bed expansion (%) 0~100
Substrate Glucose

Table 2. Physical properties of the media studied

Media type GAC

Media raw material Coconut shell
Particle size (mesh) 8X30

Dry weight of media in reactor (kg) 1.71
Apparent density (g/cm®) 0.43~047
Specific surface area (m’/g) 1,100

Total pore volume (cm®/g) 05~0.6
Average pore diameter (A) 14~16
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Fig. 2. Effect of bed expansion on gas production
in the AFBR.

Table 3. Fluidized bed reactor parameters during variable bed expansion

Bed expansion Fluidized volume

Fluidized height

Superficial velocity Recycle ratio

(%) 0] (cm) (m/hr) (%)
0 3.8 60 0.0 0
20 4.6 72 3.3 50
50 5.7 90 54 85
100 7.6 120 7.1 112
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