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Effects of organics on biological nitrogen removal and sludge
characteristics in MBR under low DO condition

ZHU Yun-bo, WANG Jian-xin
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Abstract; [Objective) In this paper,the effect of organic matter on the biological nitrogen removal and
the characteristic of sludge in MBR under low DO condition was studied. [Method) Simulation tests for
synthetic domestic wastewater treatment were carried out in a submerged Membrane Bioreactor. The MBR
system would be running at 3 different conditions to find the characteristic of sludge. First, the system
would continue running 30 days with 360 mg/L COD in influent, then it would contiune running 20 days
with 220 mg/L COD in influent,and finally it would run 60 days with 140 mg/L COD in influent. [Result]
Results showed that at different concentrations of influent COD of 360,220 and 140 mg/L,the correspond-
ing removals of TN were 89%,72% ,22% respectively. According to the Pirt Theory and experimental re-
sults, Yg and ms for three different influent COD concentrations could be calculated as 0. 42,0. 39,0. 24
g/g and 0.11,0.06,0. 08 g/(g » d). [Conclusion) The reduction of influent COD was detrimental to the
simultaneous denitrification. On the other hand,the “reduction” alleviated the restraining effects of organ-
ics on nitrification, which was benefited from the increase of activity of nitrification and the decrease of that
for organic degradation in the system. This consequently made it possible that ammonia could be utilized for
both assimilation and nitrification concurrently,which in theory favored the nitrogen removal under low DO
condition. Variation of organic loading also affected sludge production.
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Fig. 1 Apparatus drawing of the test MBR
1. Elevated water tank;2. Surge water tank;3. Bioreactor;
4. Film module;5. Micro-pore aerator;6. Air compressor;

7. Gasholder;8. Gas flow indicator
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Table 1 Operational parameters in different experimental periods
i Bt COD/ HRT/ DO/ R/ C & F7Ht ] /d
Stage (mg+ L") h (mg+ L") Temperture Operational time
1 360 8 0.5~1.0 22~24 0~30
2 220 8 0.5~1.0 22~24 30~50
3 140 8 0.5~1.0 22~24 50~110
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Fig. 2 Total nitrogen content of MBR in different stages
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Fig. 3 Ammonia-nitrogen content of MBR in different stages
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Fig. 4 Nitrate-nitrogen content of MBR in different stages
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Fig. 6 Conversion of NH;-N,NO;-N (NO,-N) and TN under COD concentration is 0 and 300 mg COD/L
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Fig.7 Change of MLSS concentration in MBR
AR W 1 A B R R 3 e 5 1 L R ARG
SEMAY . ARG Pird " HE WAL R B TH AR S
HE KA G I TH AR M e R e AR 0 IR I FE 2

FL 4R 3 24 0 Pire E456E 77 72

— Qs = ptas /Y T M, (D)
qus =Ry /X, . (2)



%91 M7 P AR MBR YA B B R 5 U8 B 9 2 173
poa= R,/X.. (3) 3. FEGUEYIE T K MLSS TR, AR IR Y A

s g, R FWE Y LA 2 (1/dD 5 s R W5
PR RA/DY, WG ALK (g/g)im, H
Fb A7) 5 500, B SRy BRI R Y B S U8 T 4
FRAQ I A FE AP T (g/ (g » D) s Ry AR %
fift MR (g/ (Lo« d)) 5 X, N IR #% 5 Ufe o v
(g/L);R,, A5 H R (g/ (L« d),

TE— 2 BRI 25 R T &S e B8R 41
Ji o ol Bk AR Y, Al

T ARG HET T MBR 240N AVLEY
FVETE AR 2 ARk 1 1 =X

V(dc\/d[):Q1C[_QyC[,+R<)V0 4)
VdX,/dH=QX,—Q.X.+R,V . (5)
Q=Q.. (6)

XV B AEB(m®),C.C i C, 435 &
IO g TR TR A A AL K P WL o o (/1)
X, X F0X, a3 530 kg S T A 1R L 2 K R K R i
Je B T (/1) . Qi Q. 43 oy L I g 1E  H K Ui
i (L/s) ot JoK 145 B IE]

AT R 2ot 3 7K I A A A AL o
BE AT DL 20 AT U R, FI—R, AT RARIKATE

R,=dX./dz¢, D
—R,=Q.(C,—C,)/V—dC,/dt=
(C;—C)H/t—dC,/dt, (&

R 520 i v s e 3 K i B (I 7) L & B B
HEAK A HLIR 5 1 ok B2 S = (7D R (8) L i 545 2]
R, Fl—R,, K5 FEAR4E (2 F ) RAF qu F g »
A BT E@RAER Y, flm, (£ 2),

#*2 MBRHAEZENHMEFSREKNHINEER

Table 2 Kinetic constant of sludge increase in

different periods of MBR

B B Stage Y,/(geg™ D) m,/(geg led D)
1 0.42 0.11
2 0. 39 0. 06
3 0. 24 0.08
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