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Abstract

In this study, the treatment of domestic wastewater in a field-scale membrane submerged intermittently
aerated activated sludge process(210m*/day) was investigated under difference aeration methods.
Operating temperature was 5.4 to 25.0 and membrane used in this study is a polyethylene hollow fiber
membrane(pore size 0.4um). The range of operating flux was 9.7~24.4//m%*h and membrane permeates
periodically operated for 7min followed idle for 3 min.

The results showed that MIA(modified intermittent aeration) was more efficient in nitrogen and
phosphorus removal. The removal efficiencies of TN and T-P were 73.0% and 69.6% for ClA(conventional
intermittent aeration) and 57.5%, 58.6% for MIA (modified intermittent aeration). With application of
modified intermittent aeration, DO reached nearly Omg// within 10 minutes after air off. Organics of influent
could be entirely consumed to the denitrification and the P-release without the influence by remained DO in
intermittent aeration reactor.

Therefore, newly developed KSMBR(Kowaco-KMS-Ssangyoung Membrane Bio-Reactor) process with
modified intermittent aeration can be one of the useful process for stable nitrogen and phosphorus
removal.

Key words: intermittent aeration, Membrane bio-reactor, Nitrification, Denitrification, ASM(Activated Sludge
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Table 1. Characteristics of influent wastewater (Unit: mg/))
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Influent

ltems BOD TCOD, SCOD, T-N NH;-N  NOj-N  T-P PO>-P SS
Influent conc.  Modified 1A Ave. 994 1936 1062 260 212 1.3 34 22 946
{mg/) Min. 316 480 12.0 84 6.8 0.0 15 1.0 7.0
Max. 331.0 3280 3160 70.0 33.8 4.2 14.2 55 556.0
Conventional A Ave. 98.0 1966 1122 26.6 222 1.7 3.5 1.8 153.5
Min. 76.0 1520 720 218 175 0 2.8 1.4 106.8
Max. 139.0 2780 1820 312 25.3 3.8 4 22 281.0
Table 2. Operating condition of KSMBR process
Condition Unit Values or time sequence
SRT day 30~40
HRT hr 6
influent flow-rate m®/day 210
MLSS mg/l 8,000
Process  Mode 1{1-300d) MIA(modified intermittent aeration) - (60min NA) with feeding and (20min NA-20min
operation A-20min NA) w/o feeding
mode  Mode 2 (300-390d) ClA(conventional - 60min NA with feeding
intermittent aeration) and 60min A w/o feeding
Membrane operation methods - 7min. suction : 3min. Idle
operation Material - polyethylene
Flux V?thr 20
diameter um 0.4
*A and NA : Aeration and Non-aeration
TEL EY7IEL 5.4~25.00CR o, KSMBR o] &-3te] &7]%(anaerobic), HHZ widE F 71¢
9] 92 PLC(Programing logic controller) & o183} 7} ¥ 7] % (intermittent aeration reactor), 2 A| 4] 2HE
o BE YA S Aoldlan online TYEH A% & 7]Z(membrane submerged aerobic reactor) ¥ &
2 o3 FAMW ol)g DAY Yx| g ‘E-_rLioﬂ FE4k4 A 7+x(OER, Oxygen Exhausting Reactor) 2
ME RE GAMS ZUHTE 2 Al & £ 9 TR LT, ZAze] A FAIZHE 408, 3AZH(7
2 g9, ZF ¥vke-z9 DO, pH 2 ORP:= Z7 SZ 15771, 2A17F 2 20802 & HRTE 677
YSI model 58, DKK TOAA}2] RM20P, Orion 230A+ olglth. THEE7ZRe A YoM E 7E 60EF
°oF ZFeP L, HeFe MLSSE Central 719 ON/OFF WHaah B A tol A /st Ak 148
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Fig. 1. Schematic of KSMBR process (OER: oxygen exhausting
reactor, 1: automatic flow changing valve)
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Table 3. Cyclic time sequence for the two intermittent aeration
Time, min (120min/1cycle)
ltems Reactor
20 40 60 80 100 120
Exp. 1 Modified Air supply 1A 1
intermittent aeration A2
Flow from A1
anaerobic reactor A2
Exp. 2 Conventional Air supply A1
intermittent aeration 1A 2 |
Flow from anaerobic reactor

A1
A2

*1A 1, 2: intermittent aeration reactor 1, 2
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Fig. 2. Schematic of time sequence for conventional {top) and
modified (bottom) intermittent aeration in intermittent
aeration reactor of KSMBR process.
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Fig. 3. Temporal variation of DO, NH,*N, NO,™N and PO,*-P during 1 cycle in intermittent aeration reactor of conventional intermittent
aeration method (left: dissotved oxygen; right: NH,*-N, NO;™N and PQ,*-P)
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Fig. 4. Temporal variation of DO, NO,~N and PO,*-P during 1 cycle in intermittent aeration reactor of modified intermittent aeration
method (left: dissolved oxygen; right : NO,™N and PO,*-P)
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Table 4. Operation results of intermittently aerated KSMBR process.

ltems Experiment 1 Experiment 2
Modified intermittent aeration Conventional intermittent aeration
Influent (mg/1) Permeate (mg/1) Removal (%) Influent (mg/l)  Permeate (mg/l)  Removal (%)
BOD, 99.4 14 98.4 98.0 31 96.9
TCOD,, 193.6 9.0 952 196.6 11.0 94.4
SCOD,, 106.2 8.3 91.3 112.2 10.0 911
T-N 26.0 72 73.0 26.6 112 575
NH,*-N 21.2 0.0 99.8 22.2 0.0 99.9
NO,™-N 13 50 - 17 86 -
T-P 34 1.0 69.6 35 14 58.6
PO,>-P 22 0.9 59.3 1.8 1.3 264
SS 94.6 <03 1535 <03
B Modified (A = Conventional A default parameter & o] -&3ta] H)m HrlEich =A}
_. 100 .
g™ A% Ao NHN $5E F U 25 0.2mg/
) - - - .
s olstz ueltonl, el NO, N & 71271
§ o . 271(CIA) 2 AZREES (M)A 7} 9. Img]
[ 5
g 20 9 6.9mg/l2 YEh A £ 2 293 KSMBR
£ o N 712 GANE NS HEAoE BEAT
BOD  TCODcr SCODer TN NH4-N T-P e )
tems T Ae ¢ F Utk AN TEEI A dA AAR

Fig. 6. Comparison of removal efficiency for conventional and
modified intermittently aerated KSMBR process.
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