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Abstract
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Recently, as reinforced water quality standards for wastewater has been announced, more efficient and more powerful wastewater

treatment processes are required rather than the existing activated sludge process, In order to meet this demands, we evaluate Task 1~4
about lab scale A0 process using biofilm media, Task 1, 2, and 3 use 'Module A" which has 4 partitions (Anoxic/Anerobic/Oxic/Oxic).
Task 4 uses 'Module B' which has 2 partitions including a denitrification reactor with an Inclined plug flow reactor (IPFR) and a nitrification

reactor with biofilm media, The denitrification reactor of Module B is designed to be upward flow using IPFR. The result of evaluating at

each Task has shown that attached growth system has better capacity of removal efficiency for organic matter and nitrogen with the

exception of phosphorus, Task 4 which has the most outstanding removal efficiency has 90.5% of BODs removal efficiency, 97 8% of

NH,-N removal efficiency, 65% of T-N removal efficiency and 92% of T-P removal efficiency with additional chemical phosphorus removal
system operated at HRT 9hr, Qi:Qir 1:2, and BOD/T-N ratio 2.7,
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Fig. 1. Schematic diagram of the modified A2O process at each Task,
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22 A4k ’4& Table 201 YERNATE

e AZO:E}@ 9] PAES=) Hyge =3 ;\q}o; 7_< & Table 2, Characteristics of raw wastewater

&5 v Hrlslhr] ¢18ke] Table 13 & %
O&

Components Min ~ Max Average (Std)
BODs, mg/L 33.0 ~ 1485 80.4 (7.7)

7o
!
%

2 A¥e Ytk Task 019HE A, = CODc, mg/L 653 ~ 2835 156.4 (12.6)
E’_E‘ -3 )\], 1;].24 = SOO/E ZZ]“('S d1 CODMn, mg/L 26_4 ~ 148_0 52.5 (76)
LH' S S0 o bl Al T-N, mg/L 197 ~ 399 293 (6.7)
Alz="lo] Hagy zzo] HEE 3o n o] T-P, mg/L 01 ~ 16 0.8 (0.1)
+

& ozos 5] S0 w NHs'-N, mg/L 134 ~ 347 2515 (10)

o e dz=re® Task 28] WME A08H2 PO =P, mg/L 01 ~ 15 0.6 (0.1)
E X Y B X HEE 233yt Alkalinity* 96.0 ~280.0 206.2 (10.5)

F3
Task 30lE Yatrzel WlzE g zd 19O GO

°og 3kl UYwA 37|% 13 37|F 2 e
HAE F& S0nR st FAAGT o] HE o3
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g E¥e A8 RE AEE 110mm oA

&3 Module AZ o833t Task 49 Y (Advante0) 2 ojm3le] B3k TN, T-Pe]
AOETHe BdE AT AR SR FF ngo gumam(umas) e AREIO™  BODs,
4 EAE 300 SR Adee FE Module B o op  NHLN, NOsN, POSP, ORI,

pH+ Standard Methods for Examination of Water

Table 1. Operating condition summary at each Task and Wastewater(American Public Health Association,

Task  QBEANY Modified system 1998), BRG] we} BAsholt
Task All attached growth system with fluidized
1 media
Ta25k All suspended growth system 3 7:|_T1|- =1 _T'_il'
Anoxic and anaerobic zone are suspended - = = =
Task growth system, and
3 aerobic_1, aerobic_2 are attached growth AH| B{&] = e |
HRT 9 hr System with”fluidized media 3.1 AlAE Wl wWE ®7|=MA Eot
1Q/2Q " As a final form of this study, all attached . . -
growth system with inclined biofilm for Fig. 23} Fig. 3& Al2=glo] W3l u}Z BODs9}
denitrification and fluidized media for e o o 9 A _
Task nitrification CODw. 8| F7 Bl o BOD-—
4 —Clarifier is modified for phosphorus Mn/l = %E] L}E]‘ ]D]— =
removal and SS removal by chemical = 2B o =
treatment system A Aol FHAdH A=EQl Task 28 A|Qgh

—There is no sludge return system
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Task 1

Influent Hl Hl

Anaerobic
zone
Anoxic
Zone
(Remained O,
buffer zone)
N N
Anoxic Anaerobic
reactor reactor
Fig. 7. Schematic diagram of the anoxic reactor & anaerobic reactor at Task 1 and Task 4,
= & = %%4_5}01]*1 TFE}E} %xﬂ Aarto] zh= oA

1= ﬁ%ﬁ‘r.(élﬁ? %, 2009)
Task 49] A3} zol o83t 1AA P2 AA}

Table 3, Comparison with studies which reported removal efficiency of nitrogen pollutant

Raw
wastewater

Configurations of reactor Operation condition Removal efficiency of N(%) References
: : — Domestic .
Pre—anoxic/anaerobic/ _ . . . - TN : 75%
two anoxics/two aerobics Cg[s)éTN : volume : 80L, HRT : 9.31hr — NH=N : 95% Zeng et al, 2011
Anaerobic/anoxic/ _ ’ _ .
(IMM)aerobic/anoxic/ B CODIS)/H'IlﬁlSt'I% g volume : 10m®, HRT : 12.7hr LR, Lim et al, 2009
(IMM)aerobic s 4 )
. ’ — Synthetic
two anaerobics/two anoxics/ _ . . . = TN : 79.5%
four aerobics COD/TN : volume : 50.4L, HRT : 8.06hr — NHZ =N - 85 5% Peng et al, 2006
— Synthetic
A20-MBR — COD/TN : volume : 83.4L, HRT : 10hr — TN : 60~65% Bauna et al, 2009
5.25
(FM)anoxic/(FM)anaerobic/ . . - TN 54,2%
(FM)aerobic/(FM)aerobic volume : 10.9L, HRT : ohr — NHs—N : 98.8%
(AS)anoxic/(AS)anaerobic/ ) . . - TN 58.8%
(AS)aerobic/(AS)aerobic _ palixed volume : 10.9L, HRT - Shr ~ NHe'—N : 85,0% This stud
(AS)anoxic/(AS)anaerobic/ 2% ’ volume : 10.9L. HRT : 9hr - TN : 61.7% Y
(FM)aerobic/(FM)aerobic ' T ' - NHs'=N : 100%
(IPFR)anoxic & anaerobic/ volume : 15.4L. HRT : 9hr - TN : 65.0%

(FM)aerobic

- NHs =N : 97.8%

*IMM :

Immobilized microbe matrix, FM :

Fludized media, AS : Activated sludge, IPFR :

Inclined plug flow reactor
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