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Effect of oxygen on partial nitrification in a membrane
bioreactor
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Abstract: We studied the effects of the oxygen on partial nitrification in a membrane bioreactor (MBR), to find out
critical dissolved oxygen (DO) concentrations for the optimal partial nitrification by monitoring the oxygen uptake rate
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(OUR) and oxygen supply rate (OSR). The nitrite accumulation occurred at a DO concentration of 1 mg/L, while the ratio
of nitrite to ammonia in effluent was close to 1 at a DO concentration of 0.5 mg/L which was suitable to serve as the feed of
an ANNAMOX system. When the mixed liquid suspended solids(MLSS) was 20 g/L in MBR, OUR and OSR were
19.86 mg O,/(L's) and 0.369 mg O,/(L-s) respectively, indicating that the oxygen supply was the bottleneck of partial
nitrification. “Low DO and high aeration rate” were suggested as a control strategy to further improve the efficiency of

partial nitrification.
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Fig. 1 Experiment reactor diagram. 1: water tank; 2:
water tank with float valve; 3: reactor; 4: membrane
modules; 5: aerator; 6: effluent tank.
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Table 1 Composition of simulated wastewater

Components Concentration
KH,PO, 0.027 g/L
MgSO, 0.146 g/L
CaCl, 0.136 g/L
KHCO; 0.500 g/L
Microelements [ *! 1 mL/L
Microelements I 2 1 mL/L

I Microelements [ (g/L): EDTA 5.000, FeSO, 5.000;

*2 Microelements I (g/L): EDTA 15.000, ZnSO47H,0
0.430, CoCl,-6H,0 0.240, MnCl,-4H,0 0.990, CuSO,-5H,0
0.250, NaMoO,2H,0 0.220, NiCl,6H,0 0.190, H;BO,
0.014, NaWO,-2H,0 0.050.

1.3 KRAHFHE
DO NH, -N
- NO,-N  N-(1- )-

NOs-N
14 BHHER*
141
r
r=Q, - X (1)
r (mg Oy/(s-L))
Qo, (mg Oy/(mg SS-s))
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X (mg SS/L)
%% o
Q... (mg O, /(mgSS's))
Ko (mg/L)
Ci (mg O,/L)
dC
=S
dC, 1
Qo, = d_tlY (3)
3 @
1 K 1 1
dc, Qomo' X C Q X 4
dt
DO
LN 1
dac, ¢ Q, -X
dt
X Q,,
1) 1 mg/L
200 (
100 mg/L)
2) 250 mL
(200 r/min)
3) 50 mL
4) DO
6 mg/L
1.4.2
(5)
OTR=K,,(C"-C)) (5)
Kia— ™)
C— (mg/L)
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Fig. 2 Variation of NH, -N removal rate via DO.
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Fig. 3 Variation of NO, -N and NO; -N accumulation.
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Fig. 6 Variation of DO concentration versus time
during K; , measurement.
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