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Abstract
This study configured the conventional A%0 (Anaerobic-Anoxic-Aerobic bioreactor) system which the fixed media immersed

1.

into the anoxic reactor(Named PFR system : Plug Flow Reactor) for evaluating the removal efficiency of nitrogen in the

wastewater. The experimental equipment was a cylinder which was consist of 4 pleated PE Pipes(Length 330M, Diameter

100mm) including 2 rope shape media.

As a result, the average effluent T-N removal efficiency of the conventional A%0 system was 17.9, 40.3, 50.6, 44.6% in each

mode, but the average effluent T-N removal efficiency of the PFR system could achieve 38.8, 57.1, 71.8, 65.4% in each mode.

It indicated that the PFR system caused to the increasing of C/N ratio that effected to the increasing of the denitrification

efficiency. Not only the effective T-N removal efficiency but also the controllable install space will give advantages for

retrofitting of the wastewater treatment plant with the conventional treatment system to the PFR system.

Key words : Plug Flow Reactor, Advanced treatment, Nutrient Removal, Internal Recycle

F M of : 220 S5 HSE, IAESY, SYSHE A, RS,

ME

20039 7] o] 7Hs 53 shrA] el B 243
NARA, 0% 677/4e A=A FHLR 7 S0 9l
on Hak nwAE] FHoR wAE Hgolt, o]gA =
U 2gEo] $AE I QE aE 22| FAHES Auit) thek
o B4 UEhH, 189 24 7RI fx3E Ve

a8k ik

53] A= Al gl 24 Wk S4o] A
BRI Qe AHEHA A Al T 7HK) dAle] 2Jsted
olFolAt. A WA wAlelA ryolt Ak ez Ab
|3 7 A Aol B JYmIBEE o3 WAy
W27 AR EA| R ARG o] SUE A ATz wgh
e,

*Corresponding author Tel: +82-31-673-2041, FAX: +82-31-678-2029, E-mail: kimsju@kg21.net (Kim,S.J.)

367 |



Journal of Korean Society of Water and Wastewater
Vol.22. No3. pp. 367-372 June. 2008

Plug-Flow Reactorg 018%t st TEX2l 38 M0 &t A7

A

= Efuas

wrnleaale

g B

Fig. 1. b) Schematic diagram of A2/O.
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Fig. 2. Experimental PFR.
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AR o] AsIon, FYHTL 120m’/dayR S
AFAZHHRT)E 441702 GA|89r}, 272 )
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TCODeo] A BE 1, 2, 3, 4 9Y5E 123.25,
129.31, 121.2, 122.75mg/LoNA W74 =7t 242 Hat
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NH, -N©|] A9 mE 1 2 3 489 5% 19.67, 20,78,
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2 ARl A& veRd ¥, T-NO| H$- 221, 2, 3,
4 59 5= 22,67, 24.2, 25.2, 22.61mg/LollA WHFS 5
T} ZFzF o 18,49, 14.32, 12,29, 12.27mg/LE AA&
©] 17.9, 40.3 50.6, 44.6%<] AAEE H k. o]= NOs -N

Table 1. Operation Factor of PFR-A?/0 & A2/0
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PO, P-P] 7o WE 1 92 3, 4 GYEE 2,14, 2.35,
2.59, 2.70mg/LellAl 242+ 0.72, 1.02, 1.45, 1.85mg/Le]
HRS B2 Uelion T-PY A$ BE1 2 3 4 &
A%= 2,51, 2.65, 2.98, 3.11mg/LolA 2+t 0.82, 1.15,
1.65, 2.14mg/LO| Wi T == UEFHT

WR4 TSS s%5= 247 HaF 5.65, 4.38, 3.73,
3.43mg/LE 10mg/Lolste] QFYZQI =25 Helon, &
Azx7o] AHz W &81R] 7ol AL G nlx]x] &
= Ao 8 et

HE 1, 2, 3, 4 2749 F/MH|= 0.264~0.495,
0.226~0.437, 0.174~0.303, 0.14~0.249%kg TCODcr/kg
MLVSS - day ®9I2 2= AL, u(@]7|AaM-8)9 ¢
0.21~0.43, 0.187~0.393, 0.139~0.264, 0.103~0.209
kg TCODcy/kg MLVSS - day HZE &A=k

3.2 PFR-A?/0 2% Zn}

pHE A ZE 1, 2, 3, 4904 FY+ 2 Li{e7)
7.0~8.0A0|2 X0 RE FAHNL, A= ¢
nE 1,2, 3, 4 Y% 117.42, 121.29, 123.46,
129.58mg/L as CaCOz9A Wi 5=7F 44 B
81.63, 81.63, 72.17, 64.54, 65.46mg/L as CaCOz= L+e}
vt A AT} 7 LE A e wol NHy -N B=
7} o2 X9t AL FUS RO R AAEE AR
Upebste,

TCODG:2] S WE 1,2, 3, 4 9% 124.64, 142.6,
137.61, 145.22mg/LejlA W54 Sw7} 2k2F 4 19,06,
14.69, 22.5, 25 1mg/L& JEhgon #7&e 83.0.
88.7, 82.7, 81.4%& A’/O%} A 9] SAsLAL oF7} &80

Influent Return DO HRT F/M retio C/N ratio MLSS
flow Sludge rate, Conc. (hr) mg TCODcr/mg mg TCODcr/mg (mg/L)
(m3/day) (%) (mg/L) MLVSS.day TN
A2 —
PRAD 1 0 100 1-25 25 0.1:0.3 5.9 1,800 - 4,000
A2/Q 5 0.08-0.25
Mode1 Mode2 M Mode4
SRTicay) ode ode lode3 lode
10 15 25 30
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Fig. 3. Profiles of pollution source for SRT(A2/0 & PFR A2/0).
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Table 2. Analysis of pollution source according to various for SRT (A2/0 & PFR-AZ2/0).

Unit : Removal Effluent (%)

Mode1 Mode? Mode3 Mode4
A%/O PFR-A%/0 A0 PFR-A%/0 A0 PFR-A%/0 A0 PFR-A%/0
TOODxr 82.25 82.96 85.58 88.74 82.58 82.69 79.25 81.36
[ TN 17.89 38.78 40.33 57.11 50.56 71.82 44.91 65.35 !
T-P 66.22 78.87 55.78 69.68 43.27 50.84 30.46 32.00
T3S 88.39 86.8 97.97 91.30 92.53 93.82 92.26 93.32
CN 6.3 5.7 5.4 7.2 4.9 6.1 5.5 7.0




ABHAE SIOR| =

,n_‘.»

223 3%, pp. 367-372, 6&. 2008

neEd z2A4AHY F/MHlE 2z 0.2~0.821,
0.211~0.683, 0.174~0.381, 0.152~0.411kg TCODcy/kg
MLVSS - day ¥9= &A= AL, u(M]7]daRE)9 -
0.151~0.768, 0.18~0.644, 0.136~0.339, 0.115~0.369kg
TCODcr/kg MLVSS - day ®HZ A=},

3.3 C/N Hlof| TE T-N MA &t

Fig. 32 C/NH|(COD/T-N) ¥g}o]| W2 F A4 A|AE
O H3E UEhd Z1efzolo,

A*/O B 7% C/N H= 5.5 (4.9~6.3) ‘:”HE 9 o]
Felon &4 717 5 T-N2 38.4% Ag|laeS Y
o PFR-A”/O 2742l %% C/N vl 6.6 (5.9~7.2) HEH
2 fYERon, &4 717 F T-N2 60% 48] 588 2
St o= PFRO| g 8 YT =4 C/NH7L 5
7hElo] o] A Ao g ke,

4.22
& A5 S5t e 22 2ES =SSt
D PFR& Wi whEEelef ‘Eéﬁkﬂ sho] ARlass

AESH ATk T-N9| 49 AY/0gH R} Hf 2w g =
9] =& AaAAEE YeRl AT o= PFRUOIIA W
=

H =l oheke] AAbd A4S Sl vhe-&
of AL E YWHEEREE Q7] i, ES PFR
ZAAgE 0] Bolg A7AA A HoR W2
C/NH|2] Q1= A4S BAsly| witol HEo] o
g glo|® R71EAA i%% SHAIZE 4= et

2) g0 2 ALAAFTLE HE3, RE40A 71R
EoA02 EYglen T-Pe| 749 medg 2 3}
OI% Koz erort I% mEIA 7MY 2 AlA

£ YeRgIch 18Bg {f71EAAE 23 A
xﬂx%ol SRTO| whg LA =X 15~259U 2] SRT7} 7}

~
>,
Oo?.:l‘

2} GalHolch
3) AY/OEA Ul—% 2 935lo] dl4o] APlass AESE
3} T-No| 49 2k BEol Az AARS Lhehl

=
4) PFR ¥hg-29] ¢ 7|&

o} ol oy Aao] A dEA o) HAlks)
P Aol g W C/NBIE QI5te] a3}
ghglo] o] Fo] X2 £37] wioltt,

A0 ¥F8-%9| Side stream
S 24 AXF7HE v E M AL = PESE
W& ARESEG7I0 718 AlAEE st Wi &
}AY Aoz AtrHT}

o rr 2
[}

ool AES Bl =Y I A oS ARl w

ol efo] PFR o83 A/OFHS] Az Hgo] 7hset
Aom gk,
AT

o.

. Alison, H. and Peter H. Dare.

1, 3 (2004) WA ), 5314, AL
2. %

[}
Ak (2000) BFo]AE Ao] &8}, pp.187~195, 531714,
k=

. Anand Sundararajan. and Lu-kwang Ju. (1995)

Biological oxygen transfer enhancement in wastewater
treatment systems, Water Environment Research. Vol
67, No. 5.

(1993) Measuring
maximum specific growth rateand half saturation
coefficient for activated sludge systems using a freeze
concentration technique., Wat, Res,. Vol 27, No. 12.
Dewey, R., and Merna Hurd. (1971) Study Of Complete
Mixing Activated Sludge System. WPCF, Vol 43, No. 3,
Part 1.

. Henze, 7. (1998) Activated Sludge Modelling Process in

Theory and Operation. John And Wiley & Sons.

. Mikkel G, Mandt. and Bruce A. Bell. (1982) Oxidation

Ditches In Wastewater Treatment, Ann Arbor Science

Publishers, United States of America.



