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ABSTRACT

The objectives of this study were to examine the start-up method and characteristics of biomass
artachment on the media in an anaerobic fluidized bed reactor(AFBR). The media adopted was the
granular activated carbon which was successfully capable of adsorbing organics and biomass. The
reactor was operated at 5 kg COD/m’ - day and 24hr of HR'I".

There were important problems in the AFBR's start-up, which has been reported very long and
unstable. Therefore, this research was to solve the problem of the start-up and it was performed,
comparing two start-up ways that were iitial fluidized system and initial static-flndized system.

The results were summarized as follows:

(1) On the whole initial static-fluidized systcm was superior to initial fluidized system 1n the as-
pects of biogas production rate, methane content and COl) removal efficiency etc.

(2) At the steady state methane production rate and recoverable bioenergy of initial static-fhud-
ized system were 2.074 m"CH,/m" - day, 0.488 m*CH./kgCOD,.we - day, and 81.3kcal/day.
respectively.

(3) Thickness of biofilm was about 5.11 pm, p.. and p. were 1.022 g/cm® 0.0953 g/cm’ respec-
tively.

(4) Biomass concentration of fluidized state was about 35 mg/g GAC.

In conclusion the efficient method on the start-up of the AFBR using GAC as media was initial

static-fluidized system and the period of static state needed to reach steady state was considered a-
bout twenty days.

Keywords : AFBR, start-up, biomass, biofilm, GAC.
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Fig. 1. Schematic diagram of reactor.

Table 1. Operating conditions of the AFBR

pH 7.2~7.5
Residence time (hr) 24
Influent flow rate (I/hr) 0.292
Influent COD (mg/D 5,000
Loading rate (kgCOD/m’ - day) 5.0

Table 2. Reactor conditions of the AFBR

Temperature(°C) 35
Reactor volume(}) 6.85
Carrier GAC
Carrier quantity(/) 2.184
Fraction of carrier(vol.%) 32
Red expansion(%) 5()
Initial bed height(cm) 47
Fluidized bed height(cm) 71
Circulation flow rate(cm/sec) 1.636
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Table 3. Physical properties of the media

Media type Granular
Particle size(mesh) 20X 30
Apparent density(g/cm®) 0.43-0.47
Specific surface area(m®/g) 1,100
Total pore volume(cm®/g) 0.5-0.6
Average pore diameter(A) 14-16

Table 4. Composition of synthetic wastewater

Composition Concentration(g/1)

Glucose 5.0
NHHCO; 1.5
NaHCO, 3.8
MgCl, - 6H:0 0.25
K.HPO, 0.28
CaCl; - 2H.0 0.1
CoCl, - 6H:0 0.058
FeSO, - THO 0.058
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Fig. 2. Gas production with two start-up methods. (a)
system A, (b) system B.
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Fig. 6. Scanning electron microscopy of GAC. (a)
GAC particle, (b) surface, (¢} a part of cross-
section.
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Fig. 7. Scanning electon microscopy of BAC. (a)
BAC particle, (b) surface, (c) a part of cross-
section.
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Fig. 8. Biomass concentration with reactor height. (a)
stactic state, (b) fluidized state.
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Table 5. Methane production rate and recoverable bioenergy at steady state

Item Methane production rate

Recoverable

System m’CHy/m”® - day mM*CH/kgCODremovea - day Bioenergy (kcal/day)
Imitial fluidized system 0.286 0.154 11.2
Initial static-fluidized system 0.994 0.226 39.0
2.074 0.488 81.3
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