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Study on a Small-scale Wastewater Treatment System
using Biological Aerated Filter
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ABSTRACT

The biological aerated filter (BAF) reactor is regarded as an effective biological wastewater treatment method. It can remove
pollutants by carrier filtration and biodegradation. Due to its advantages, which include high biomass retention, tolerance to
toxicity, excellent removal efficiency, and slurry separation, BAF has been widely used to remove COD, NH4*-N, phosphorus,
and other harmful organic substances.

In this study, the BAF reactor was used to remove organic contaminants of domestic wastewater of Korea at both the bench-
and pilot-scale. The main objectives of this study are to: (i) investigate the removal efficiency of organic contaminants (ex.
COD, nitrate, phosphorus) in BAF reactors at both scales; (ii) characterize the small-scale wastewater treatment plant using the
BAF reactor.

The concentration of COD in the influent increased from 69 to 246 mg/L. During the operation period, the final effluent
concentration of COD remained maximum 4.0 mg/L, and the average removal efficiency was above 88%. The present study
investigated the removal efficiencies of COD, TN, TP and NH;"-N from smelting wastewater by BAF system. When treating

wastewater in both bench and pilot-scale reactors, the BAF worked well.
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Table 1 Characteristics of influent(unit: mg/L)
Influent BOD COD TN TP
Nationwide | Max. | 6120 362.0 1776 19.2
wastewater Min. 85 85 8.0 0.2
treatment plant* | Ayg | 1351 | 717 | 364 33
Nationwide | Max. | 244.4 152.9 79.2 10.1
wastewater | Min, | 117 97 80 1.0
treatment plant
under 500m’/day*| Ave. | 107.0 509 24.0 2.7
Synthetic wastewater
ised i this study | 10~250| 50~150 | 25~80 | 3~10
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Table 2 Operation factor of wastewater treatment system using BAF

Contents Reactor Operating range
Flow rate - 40~79L/day
Anaerobic 1.8~3.6hr
[Hydraulic Retention Time] Anoxic 1.8~36hr
BAF+Membrane 6.2~129 hr
Returned activated sludge - 100~150%

2.3.1. BAF (biological aerobic filter)
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Fig. 2 Process of wastewater treatment system using BAF.
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Fig. 3 BAF reactor.

Fig. 4 SEM micrograph of media.
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Table 3 Characteristics of influent and effluent

Influent (mg/L) | Effluent (mg/L) | Maximum
Contents removal
Range | Avg. Range | Avg. |efficiency (%)
COD¢r | 69~246 | 138433 | 4~33 1746 R
NH3;-N | 22~48 375 4~43 25+11 91
TN 271~54 45+8 8~48 3211 81
TP 15~81 | 4813 | 0.7~95 | 4.3£2.0 79
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Fig. 5 Removal efficiency(%) of COD by wastewater
treatment system using BAF.
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Fig. 6 Removal efficiency(%) of TN and NH3-N by
wastewater treatment system using BAF.
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Fig. 7 Removal efficiency(%) of TP by wastewater treatment
system using BAF.
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