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Development of Influent Controlled Membrane Bioreactor for
Biological Nutrient Removal on Municipal Wastewater
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Abstract : This study was performed to investigate the characteristics of nutrient removal of municipal wastewater in membrane
bioreactor system. Membrane bioreactor consists of four reactors such as two intermittently anaerobic tanks, the oxic tank and the
sludge solubilizaion tank with an internal recycle. The hydraulic retention time (HRT) and flux were 6.5 hours and 20.4 L/m’ - hr
(LMH), respectively. The removal efficiency of CODc, SS, TN and TP were 94.0%, 99.3%, 99.9%, 69.9%, and 66.9%, res-
pectively. The estimated true biomass yield, specific denitrification rate (SDNR), specific nitrification rate (SNR), specific phos-
phorus release rate (SPRR) and specific phosphorus uptake rate (SPUR) were 0.34 kgVSS/kgBOD - d, 0.067 mgNO;-N/mgVSS - d,
0.028 mgNH4-N/mgVSS - d, 16.0 mgP/gVSS - d and 2.1 mgP/gVSS - d, respectively. The contents of nitrogen and phosphorus of

biomass were 8.9% and 3.5% on an average.
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Table 1, Operating conditions in this study

Clean

oFr!?gff Intermittently Wa=ter
Waste Anaerobic No. 1 A
Water Submerg_ |
> Membrare Sludg
?T L, | Intermittently Aerobic tank Selubilizatjon
Iy Flow | Anaerobic No. 2 Tank
i1 Off/On — 1.1,
A Lo i
Internal return of sludge, 1~2Q Waste ;
Solubilized sludge, 0.02~0.03Q
Fig. 1. Schematic diagram of influent controlled membrane

bioreactor,
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Operating Conditions

Item
Range average
Capacity (m®/d) 18.9~69.7 571
Filtration flux (L/m? - hr) 15,0~235 207
Operation temperature (C) 11.56~30.9 204
Intermittently Anaerobic tank 26~65 32
HRT Bioreactor Aerobic tank 27~67 33
(hr) Total 52~132 6.5
Solubilization tank 176~729 276
Intermittently Anaerobic tank 5,800~15,500 9,600
MLSS Aerobic tank 7,300~19,700 12,900
(mg/L)
Solubilization tank 4,900~29,200 12,300

Filtration cycle

Filtration 10 min, and backwash 30 sec,

Backwash flux

29 L/m? - hr (with filtrated effluent)

Maintenance cleaning

Backwashing with NaOCI 200 mg/L, three times a week
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Table 2, Influent and effluent

concentrations of membrane bioreactor system

" Case 1 Case 2
em
Influent Effluent Influent Effluent
Operation period December~March April~November
Operation temp_ () 115~182 15.8~30.9
133.3~489.0 75-20.3 65.6~424.0 48-263
COPe: (mg/b) (046.4) (13.4) (205.8) (12.6)
43,0~239.0 06-25 3752432 05-22
BODs (mg/L) (119.1) (1.0) (108.7) (1.0)
46.7~290.0 N.D.~04 27.0~355.0 N.D.~0.1
SS (mglL) (105.7) ©0.1) (115.2) ©0.1)
23.8~53.0 7.0~18.4 8.5-46.0 45-153
TN (mg/L) (37.2) (11.4) (31.7) 9.1)
15.5~34.2 01-89 54-323 01-48
NN (ma/L) 25.3) ©2) (23.4) 07)
16-58 01~2.1 11-55 01-19
T (me/l) 6.4 07) 32) (1)
11-25 01~2.0 05-2.9 01-19
POP (mg/l) 18 06 (1.6 (1.0
. 12,000~83,000 14,000~96,000
Coliform group (33,000) N.D. (55,400) N.D.
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Fig. 2. Profile of temperature and trans-membrane pressure (TMP at 257C).
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Fig. 3. Variation of CODc: removal efficiency.
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Flux ; the quantity of material passing through a

unit area of membrane per unit time

Permeability ; Ease of flow through membrane, represented

by flux:pressure ratio

SDNR ; Specific denitrified nitrogen ratio, denitrified

nitrogen contents by volatile suspended solids
in the anoxic condition

SNR ; Nitrified nitrogen contents by volatile sus-

pended solids in the oxic condition

SPRR ; Released phosphorus contents by volatile sus-

pended solids in the anaerobic condition

SPUR ; Uptaken phosphorus contents by volatile sus-

pended solids in the aerobic condition
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