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The removal characteristic of BOD, COD, T-N, and T-P was investigated in municipal

wastewater treatment with anoxic and membrane submerged aerobic reactor.

It was found that BOD and COD removal rate were obtained 90% and 929, respectively,

for 90 days operation.

because MLSS concentration in aerobic tank was highly maintained.
In the case of first reactor operated with anoxic and second reactor operated as aerobic,
T-N, T-P removal rate were obtained 93% and 99%, respectively.
It was shown that removal efficiency could be maintained stable due to the complete

removal of SS and sludge production decreased with increasing of sludge retention time.
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BOD and COD loading rate did not affect to the removal efficiency
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Fig. 1. Schematic diagram of the process.

Table 2. Specifications of the membrane.

Configuration

plate type

Effective membrane area

0.1 m2

QOutline dimensions

W240 % H490 X T75 mm

Water collecting hole

ID 45, OD 8

Nominal, pore size

0.25 mm

Standard filtration flow velocity

0.3~0.5 m/day

Membrane : Synthetic resin

Material Spacer : Polypropylene and polyethylene
Operation temperature range 2~RTC
Operation pressure range -49X104 ~ 0 Pa
Applicable pH range 3 ~10
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Table 3. Operational conditions of submerged
membrane activated sludge process.

Parameter Condition
pH 70 ~ 80
Temperature room temperature
Recycle rate 2
HRT 18 ~ 24 hr
SRT 40 ~ 50 day
MLSS 3500 ~ 5000 mg/L
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Table 4. BOD and COD concentrations for influent and effluent.

Period time BOD COD

(day) Influent(mg/L) effluent(mg/L) Influent(mg/L) effluent(mg/L)

30 190 1.67 102 89

40 1952 2.1 121 73

50 194 16 914 82

60 135 13 89 76

70 202 0.975 114 8
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Fig. 2. Removal efficiency of BOD(a) and COD(b) in submerged membrane activated sludge
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Fig. 3. Removal efficiencies of T-N during the
experiments in submerged membrane
activated sludge.

TS A AMA 25(199)

gkok F/MYE[7F 01 day'® ¢HE A%
dNH,;—N/dBODu]:= 0018°] 5o Hd9

BOD7F 120mg/Lol i §¢]4
Q1 LA[EhE %““Li Z| W o
A A q%% 8~20% Aw7} @k 1ejup o5 Ak
A S ¥ BODZF =& ASE Y A9E ¢
8] AEFAe o8 AARHE dig

el AlnEch B 2R on ukiw §7A #H45
8000~15000mg/L.e] MLSS7} 7heahe
o] dswelet 7l¥lr)

o 7%

T,

A A A&

2

ewiAlon A4 < T 2 dIdEAA el
FEs MAE AdARE FYTY NEEEE B
e, 538 friEdEe] Flawghs YRS
of stoll YA Y-S VAR 18D A
Higds AastAl o Fetojoprt hdstA &}
Aol g AXE £ s Ao Alnd
ok 2 AFel o A wETel F 19
FEE EAVIGel we Y Fig 4.9 2n
6.5mg/Lel s 09 ¥t 02 mg/lel F
Ex Adens v 1 ANESES EE F
ANATE ol F AAZES 900 A 7|

100 100
V%
ey Y TRy gy
@ influent l
ol | @ effuent | 0
¥ omoval |
,,i,Q =z
3
60 80 E‘,
g o © E
20 20
0 ¢ ——0——0-—& 0
0 10 20 30 40 50 80 0 80
Time|day]

Fig. 4. Removal efficiencies of T-P during the
experiments in submerged membrane
activated sludge.
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Table 5. Variations of pH of 1st and 2nd
reaction tank.

Period time pH
(day) Ist reaction tank | 2nd reaction tank
30 7.25 7.36
40 7.04 7.24
50 7.32 752
60 721 7.28
70 75 768
&0 7.71 778
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Fig. 5. Removal efficiencies of SS during the
experiments in submerged membrane
activated sludge.
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