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Air-lift biofilm reactor should be an admirable process substituting conventional activated sludge process,
because of its small area requirement as well as high volumetric loading capacity and stability against loading
and chemical shocks. However most of the past research on the performance of ABR was focused on the
sewage treatment. This research studied the applicability of ABR to treat high strength wastewater. A
bench-scale ABR was operated to treat high strength synthetic wastewater, tannery wastewater and
petrochemical wastewater, and its applicability was conclusive.

In case of synthetic wastewater, ABR showed good performance in which the substrate removal efficiency
was higher than 80 % even under short HRT(1.4 hr) and high volumetric loading rate(9.3 kgCODer/m* - day).
When ABR was applied to treat tannery wastewater, it was suggested that the maximum volumetric loading
rate and F/M ratio should be 7.7 kgCODcr/m’ - day, 0.76 day”', respectively. And high substrate removal
efficiency over than 90 % was observed with 4,000 mgCODcr/L of petrochemical wastewater. Even though
effluent concentration was quite high, ABR should be applicable to treat the high strength wastewater, because
of its high loading capacity.

Key words @ Air-lift biofilm reactor, tannery wastewater, petrochemical wastewater, volumetric loading rate,
attached biomass
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Fig. 1. Schematic diagram of the Air-Lift Biofilm
Reactor.
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Table 1. Specifications of air-lift biofilm reactor

RUN A RUN B RUN C
Reactor volume, L 10 29 10
Clarifier volume, L 1.7 13 16
H/D, - 15 15 15
Ar/Ad, - 0.1 06 0.1
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Table 2. Composition of synthetic wastewater”

Compo- Nutrient NagdIPOs Glucose KCl Urea CaCl; NaCl MgSOs

nents  broth
Conc.,
oL 0016 0.16 064 00224 016 00224 0048 0016

* CODcr 600 mg/ £
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Table 3. Composition of the tannery wastewater

Components pH TSS T-Cr CODer n-H CI'

Conc., mg/L. 7-8 2300 160 6200 210 3,400
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Table 4. Nominal operating conditions of the air-hft
biofilm reactor for treatment of the
wastewater

RUN A RUN C
A-1 A-2 B-1 B-2 B-3 C-1 C-2

RUN B

Influent CODcr,
mg/L

HRT, hr 14

600 1,200 700 1500 3000 4,000 4,000

14 48 48 48 48 24

186 34 77 151 20 40

Ly, kgQDa/md’ - day 9.3

Carrier conc., g/l 140 140 170 170 170 140 140
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Fig. 2. Temporal variation of MLVSS in reactor(RUN
A).
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Table 5. Operational results at steady state(RUN A)

RUN No.

e RUN A-1 RUN A-2
Vdmmigl(‘;‘bd‘g‘c‘i /rr:}’f'"day 96+05  186+1.
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Fig. 3. Temporal variation of biofilm thickness(RUN
A).
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Table 6. Summary of experimental results using
ABR for treating tannery wastewater
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RUN No.  RUN . RUN  RUN

Item B-1 B-2 B-3

Influent CODer conc., mg/l 671 1547 3012
Effluent CODcr conc., mg/l 109 248 703
Substrate removal efficiency, % 334 839 76.7
MLVSS, mg/1 9285 10211 9380
Volumetric ligdcl’(‘)gl);a;f;lg_ wy 3B 1M 1506
HRT, hr 48 438 48

F/M, day” 039 0.76 1.61
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Fig. 11. Temporal variation of MLVSS in reactor

(RUN C).
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