oO=g DOL http://dx.doi.org/10.5293/kfma.2014.17.3.041
O Original Paper ISSN (Print): 2287-9706

MBS SIIMUEE 0I8% AR SIEMIIA AR B3 AT

HERH - 22 - UPE” - apaEI

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

Chan G. Park’, Eun Y. Jo, Young H. Kim”, Sung ]. Park™

Key Words : Biological aerated filter(%/E 8% & 714 ZE]), Small-scale wastewater treatment plant(5:77E2 FHTFEJAE), TN(F

), TP(F 9)
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 NH4*-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” | Avg | 1351 | 717 364 33
Nationwide Max. | 2444 1529 79.2 10.1
wastewater | Min, | 117 9.7 80 1.0

treatment plant

under 500m'/day*| Ave. | 107.0 50.9 24.0 2.7

Synthetic wastewater
used in this study 110~250] 50~150 | 25~80 | 3~10

*Ministry of environment(2002)
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Table 2 Operation factor of wastewater treatment system using BAF

Contents Reactor Operating range
Flow rate - 40~79 L/day
Anaerobic 1.8~3.6hr
[Hydraulic Retention Time Anoxic 1.8~36hr
BAF+Membrane 6.2~129 hr
Returned activated sludge - 100~150%
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Fig. 2 Process of wastewater treatment system using BAF.
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Fig. 3 BAF reactor.
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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¢; | 69~246 | 138+33 | 4~33 17+6 98
NHs-N | 22~48 3745 4~43 25+11 91
TN 21~54 45+8 8~48 32£11 81
TP 15~81 | 48+1.3 | 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.

mg/L ©]3h 2 VERFTHFig, 7). JEM =2 UAIA Aol
T Erehal 3k WS 871291 0.2 mg TP/LE W55}
A Fwste] 7R Q1 AlA Adelrh dadh Zlo = gtk
4. # B

£ Aol A= BAF AJAERE o] 83 Fl4=H 2] A 2] COD,
T-N, T-P, NH, -N A7 &85 2ABIG o, 402 @
oFshH That Pt

D 71 F f71E AAEES Hat 88% |

£ ¢tgH o7 et on Bench scale?] BHE-

&35t FeAe] FAo] HHo R SHE =

JO =2 uf

=
2) Ak omvu A5 208 57155 oY A
oo

HAp ool Bt 80%, 9% AAfES E‘i“iﬂk
o

3) Qo] AL B 79%2 STI AALEE HY
A k= 2a2]8] 71291 0.2 mg TP/Lo| U]2] 1] Eo}

AFHCIT|E F715te] BAF BHE

S=EKADASE =28 W17, M3, 2014



AA ST

4) B Lo A+= Bench—scaleo|A] BAFE o|-&3t #4
A A" FES 7HeAS FRlskilon
Pilot 9 AA| AeA|dof= 28 4= & AR 7]

oty
REFERENCES

(1) Frank, R., 1992, “Nitrification and Phosphorus Precipitation
with Biological Aerated Filters,” JWPCF, Vol. 62, pp.
169~176.

(2) Tom, S., Allan, M., and John, U, 1993, “The Small
Footprint Wastewater Treatment Process,” Chemistry &
Industry, Vol. 19, pp. 533~536.

S=RFADIASE =2&: 172, HM3Z, 2014

ATE SheAMEAA”] 2EE AT

(3) Tschui, M., 1994, “Tertiary Nitrification in Aerated Pilot
Biofilters,” Water science & Technology, Vol. 29, No.
10, pp. 53~60.

(4) Yukio, I. and Akihiro, T., 1984, “Nitrogen Removal from
Municipal Wastewater by a Single Submerged Filter,”
JWPCEF, Vol. 56, pp. 251 ~258.

6 #4zl, RS, FA4, dA45, AL, ¥, olHs
HHE S, 2006, “Modified BAF 34& o] &3 594l 7
dhazo A GANAE e 54 deEEEe A
Vol. 28, No. 7, pp. 752~7%6.

(6) Sun, F. and Sun, W. L. 2012, “A Novel Wastewater
Treatment Process: Simultaneous Nitrification, Denitrification
and Phosphorus Removal,” Chemical Engineering Journal,
Vol. 210, No. 1, pp. 263~270.

45





