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Comparison of Pollutants Removal between the Intermittently Aerated Bioreactor
(IABR) and Intermittently Aerated Membrane Bioreactor (IAMBR)

HET - ojgE*
Choi, Chang Gyoo * Lee, Kwang Ho

Abstract

The purpose of this study was the comparison of pollutants removal and the track study of the nitrogen and phosphorus, the
estimation of the nitrification and denitrification rate, and the investigation of the nitrogen mass balance between intermittently
aerated membrane bioreactor(IAMBR) and intermittently aerated bioreactor(IABR), thus it verified the validity of the mem-
brane submergence. As a result, it had no difference of organic matter removal, however, IAMBR showed better efficiency
than TABR in the nutrients. Also, NO;™-N concentration at the anoxic state in the reactor was lower in IAMBR, and the den-
itrified nitrogen of IAMBR was 40.9%, that of IABR was 10.7%, thus it found out that the denitrification capability of JAMBR
was higher than IABR above fourfold. Therefore, it seems resonable to conclude that the membrane helps to improve the
removal of pollutants, because of the high MLSS concentration and the available method of intermittent inflow/outflow.

Keywords : membrane, intermittently aerated membrane bioreactor, intermittently aerated bioreactor, nitrification/denitrifica-

tion, nitrogen mass balance
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Table 1. The specification of hollow fiber membrane

Manufacturing Co.

Mitsbishi Rayon

Membrane Material

polyethylene

Particle Cut-Off 0.1(um)
Hydrophilic Degree hydrophilic
Permeation Degree 484(LMH)
Surface interaction 42(mN/m)

Flux 0.3~0.35(m’/m” - d)
Operation Method Out-In
Membrane Change Syear/cycle

Membrane Washing

3~4 months/cycle

Operation Differential Pressure <40 kPa
Operation Temperature <40°C
pH 2~11
Experimental items Conc. (mg/L)
CODc¢;, 180~220(200)
TN 40~50(45)
NH; N 35~45(40)
NO>™-N <0.02
NO;™-N <4.0
PO,-P 5~6(5.5)
CODg; loading rate (gCODc,/d) 2.40
COD¢/T-N 4.5

Table 2. The composition of the synthetic sewage

Compound Conc. (mg/L)
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Fig 2. Schematic diagram of IAMBR

- 120 -

Permeate tank

REEE AR



Table 3. Operating conditions of two processes

Item Condition
aeration on/off (min/min) 60/60
HRT(hr) 9
SRT(day) 20
Flux(L/m? * hr) 15
pH 7£0.5
Temp.(°C) 23
aeration on 5~6
DO(me/L) aeration off <0.05
450 .
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Fig 3. The variation of MLSS and MLVSS concentration
in experimental period

Table 4. The F/M ratio of IAMBR and IABR

F/M ratio
process (g3 () |mei|(mg)| @) |, 800D
JeMLVSS * d)
IAMBR | 200 12| 3223 | 2403 0.1665
TABR | 200 12 2153 | 1591 6 0.2514
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Fig 4. The concentration of outflow and removal efficiency of
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Fig 5. The track study of nitrogen compounds in a cycle
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Table 5. The rate of nitrification and denitrification in IAMBR and IABR

Process NH,"-N (mg/L) HRT Nitri, rate NO; N(mg/L) Denit. rate
influent effluent (hr) (mg/L - hr) (effluent) (mg/L - hr)
IAMBR 39.0 3.2 9 3.978 18.2 1.956
IABR 39.0 2.4 9 4.067 32.0 0.511
Table 6. The calculation of nitrogen mass balance
Process nitrogen removed nitrogen(B) N balance
loading (A) effluent sludge wasting denit. BY(A) (o)
mass(g/d) 516 256.8 72.1 211.2
IAMBR 104.6
rate(%) 100 49.8 14.0 40.9
IABR mass(g/d) 516 412.8 47.7 55.2 0.9
rate(%) 100 80.0 9.2 10.7 '
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