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Realization of Short Cut Nitrification Under the Limited Filamentous Sludge

Bulking Condition
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Abstract: In order to realize the combination of “low oxygen limited filamentous sludge bulking” and short cut nitrification, the startup method
of short cut nitrification and the maintenance strategies of sludge settleability were investigated under limited filamentous sludge bulking
condition by using sequencing batch reactor{ SBR) . The effects of environmental factors like water quality, pH, DO> temperature and operation
methods like mixture flow pattern, aeration mode; influent pattern on sludge settleability were analyzed. The results show that, when pH is
between 7.2 and 8.0 and temperature is between 20°C and 25°C , short cut nitrification can be gradually realized through maintaining low DO
and controlling the aeration time accurately. Nitrite accumulating ratio can increase from 28% to 80% after operating 160 cycles. Sludge
settleability can be maintained effectively by changing the influent volume exchanging ratiocl VER) assisted by aeration rate . The sludge volume
index(SVD) can be maintained around 150 ml/g by adjusting the VER from 0.25 to 0.33 under limited sludge bulking. At the end of the
aerobic phase, dissolved total nitrogen concentration increase slightly.

Key words: limited filamentous bulking; SBR; low DOjs short cut nitrification; nitrite accumulating ratio

H AT 909 LA 1 (1535 7K 4 3 48 R FH 3 1 AT AT 3BT, AR KR B A V& v 7K, LA A
VURYE, S T S B R, B2 VS TR M R VR R BRVE: B NH, C1 RS EE K NH, N EE s B0
BB Szfr TR PRI, BRI RRAT R LR K, PO, IC 1 3E /K B 2 26 4 B . 5% I1 NaHCO, b 78 3
PTG IEIZAK, 27 HRE P IAG 2, AN M AR L Rma R , LA AR A I IS B £ B 5 31 M0,
RCRNH AT A KSR B HON R i cacl, W0 T35 SR BB 0T Mg 1 el 2
ﬁgiﬁ%{ﬁ/@/ﬁ/ﬂﬁﬂ?ﬁﬁﬁm > HHT G TR K 11 FHE SR, LK 0.5 mL %5‘%‘?&“’] R K
WAL TR B 2R, R R e 1
SAAE FHR TSR R ST, LA AR 10 R B
A2 25% (PR RERE . H 0t ) WL, 2 2 RB A 71 N 5% A WL R, B AT, T B A
MRS T SE IR R A A, T8 HLAE 5 REI) [F] I ik

T DL v e O B 1 e e, AR B8 557 SBR Wi B #5:2008-10-31; 21T B #7: 2009-02-02 ) A
AT RS 12, AR A EEWA: 15 (ARSI H (5078005 185 5 B A W50 5 &

I AT 2 A S I ] REE . PRI (863) 35 H (2006AA067319 ) 37 113 B 355 5 /K Tty
0% K R H CEDB S07/1-53974092)

1‘7H"51 % - :f 1’E%f’aﬁ'ﬁ:§2ﬂ7@(l983 ~ ), 9::1” T&;Iﬁﬁﬁq:y %Eﬁﬁﬁﬁﬁﬂﬂwb‘ﬁ

1 =77 W B 4 B R 75 U8 I Bk 1 TBY 5 8 Bl E-mail:

pengzhaoxul983 @ 163 . com
1.1 iﬁ%ﬁﬁjﬁﬂ{ﬁjﬁuﬂ(}ﬁ * JEHIK R A E-mail: pyz@bjut. edu. cn



2310 7N 58

B o 30 &

[ HEAA, =12 700 mm, LA 200 mm, A 3R
12 L, B S SE oR G HE K AR RN 3 L 78 O 2% BE 1)
e 7 BCE —HERIBE N 10 em MR 1, T T-HX
FERTHEZK v A O, T s ffEe . LLg
AP SAE DAL RS, B i v R R R
pHDO~ORP #Rk B T S W25 P, 726 1 il 25 > i b
Ak AR50 9 18] 3 5 428 61 45 (23 + 0.5)°C . & A T e
DL 3870 2H 5« B I8 30 7K L 4 280 IR 01,75 ~ 2.5 h)s
SREEII FE CROI B A O BB A B Y5 0.25 ~ 0.5
W) EIETTIEC0. 5 h) K HEBOR PR & A5 AL 7K g 45
B 1B 4 10 ~ 14 h. 050 5% F i 30 35 7 B i) b 11
TEMCAR S 17508, 1295 Y8 CL&HE N TR R A 81T
5, BAT R IR AL E 1, AE 2 AL T4 R A A Bt
B SRR ) 5 RS HE O 7K TR B R 45 ) MILSS
A7F2 000 ~ 2 500 mg/L, 75V W45 HI7E 15 ~ 20 d.
R1 RREREANS RTEER

Table 1 ~ Composition of synthetic wastewater and element in experiment
e i 24 71 Benit/ge L | KBS H KR /mge 1!
KT 0.2~0.4 COD 217 ~ 436
NH,Cl 0.17~0.3 NH{ -N 4~77
KH, PO, 0.013~0.03 PO}~ -P 3~6.8
NaHCO; 0.3~0.6 Bk 200 ~ 450
MgS0, 0.08
CaCl, 0.04
4 T
®
—
7 U _T\8
=
. LT 9
SBR |z
10
a6
12 <
| —1 11
3 13

1.DO WEAL: 2. pH M 3. W/KAE; 4. Fduf s,
5.D00 #k; 6.pH #k; 7.0RP #3k: 8. HWUFEL:9. ORP W AXL;
10, P b 1, A 12, B 13, T
B1 RS

Fig.1 Schematic diagram of experimental equipment
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Fig.2  Variations of nitrite accumulation ratio and average DO
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Fig.3  Variations of DO and pH in a representative cycle
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Fig.8 Microbial morphology under limited filamentous sludge bulking
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