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Influence of DO and Aeration/Non-aeration Ratio on One-step SBBR Completely

Autotrophic Nitrogen Removal Process
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(Key Laboratory of Three Gorges Reservoir Region’ s Eco-Environment, Ministry of Education, Chongging University, Chongging 400045,
China)

Abstract: To improve the performance of single SBBR completely autotrophic nitrogen removal system and study the influence of aeration/non-
aeration ratio on it> four reactors were applied in the experiment. The results showed that both continuous and intermittent aeration system could
implement completely autotrophic nitrogen removal. On the conditions of ammonium concentration round 160 mg/Ls temperature 30°C + 2°C,
pH value 7.8 ~ 8.2, HRT 2 days and DO 0.8 ~ 1.0 mg/L, ammonium and total nitrogen removal efficiency reached 80% and 70%
respectively in the continuous aeration system, and in the system of DO 2.0 ~ 2.5Caeration) mg*L."'/0.2 ~ 0.4 (non-aeration) mg*L™",
aeration/non-aeration ratio 2 h:2 h, ammonium and total nitrogen removal efficiency reached above 90% and 80% respectively. DO should be
adjusted in accordance with aerobic/anaerobic ratios and may be related to the biomass and its distribution between activated sludge and biofilm.
The mechanism of nitrogen removal was also discussed.
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Fig.1 Schematic representation of the reactor
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Table 1  Components of synthetic wastewater

COD NHf -N  NO; -N TP Tl o
/mg*L™" /mgeL""  /mgrL~! /mgeL”! P JLE
<25 150 ~ 170 0 20 7.8~8.2 ihHE

1.3 2 HTIRKIH 505k

pH: Sension2 4% 2 pH/ISE W &A% ; A2 37 ] 44
(SS) FME Jz Pk B IF [ AR (VSS) s diifl B VAN s WA
ks N-1-Z3 k-2 e bkt B i R IR A AR
- A1 436 6 E TR cOD: T4 IR 1 -t 1 4R AL Ak
s VA4 LDO™ HQ10 15455 2 i 420 J A
1.4 R% 2
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I JE I 7 I T — S R 2 (R N85 (5 0 5,
SN 5 P BE TG A B G k), LA SR 00 i i
{1072 UGt 55 A0 B, 27 A R 5 SR 1 5 ) 4%
Tl SN 4 1) pH HR 7.8 ~ 8.2, 7Kili 30°C £ 2°C, HRT
Bk 2 d, e gl &R 2 Fios .
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Table 2 Control parameters of the reactor

DO/mg*L~!

SN /45t Ch:h) Tk}
1~70d 91~1554d
0 — — 2.0~2.5 o
1 — 0.8~1.0 0.8~1.0 L7QEREe )
2 2.5:1.5 0.8~1.0/0.2~0.4 2.0~2.5/0.2~0.4 TER 4+ SR IERL
3 2:2 0.8~1.0/0.2~0.4 2.0~2.5/0.2~0.4 AR 4 B IR
4 1.5:2.5 0.8~1.0/0.2~0.4 2.0~2.5/0.2~0.4 RAEIRL

DIEEESRSE DO /711 J5 43 i ARR AU K B i DO FMS M SO TR A% DOs 26 70 ~ 90 d H T 5L U I , T8 DO M £ 4

2 FER5SH

ARG AL 0 A TR B R G B ) Ja AT
(1), 384T 155 d 2647 .56 1 ~ 70 d 5 R 35 MRS
(1) DO ¥IHEHILE 0.8 ~ 1.0 mg/L, Z A FE AW bR
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FEAE SO IR e v R U R S8 1K DO, 3 1) 32 B i

X R G E A A A E A Z R R R
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FINO; -N BUR I, W)k /N X — I 1 5 A0 3
5 RN AR ) 7K K T AR i 1S RN R A
AT A LR ZE ISR T 80% M 70%,3 &
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mg/ LA 433 mg/L. iR 501 R b R EGE0F /K coD A
B B/ T 25 mg/L. 73 25 (R 56 45 L AE
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2.5 mg/LAAT N, BT WSS AE 22 BR i) B A
K 10 mg/L2e A7, KBRFHR 6% . LHERT, R
T B 2 B R 70 A& B R TR 58 )
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Table 3 Experiment results of each reactor/ %

ik DO A DO W3 & DO
G I H CTHrE CIT BB BB
1~70 & 71~90 d 91 ~ 155 d)
X AEFAE 30 ~ 50 65 ~ 90 60 ~ 80
MAE LR 20 ~ 40 50 ~ 70 50 ~ 70
5 AR 25~ 50 30 ~ 60 30 ~ 90
MAE ERRE 20 ~ 40 25 ~ 50 25 ~75
3 RAAEFAE 25 ~ 60 50 ~ 100 90 ~ 100
MAE LR 20 ~ 40 35~ 84 80 ~ 86
A AR 20 ~ 30 25 ~ 40 30 ~ 50
RALRE 20 ~ 30 20 ~ 30 25~ 60

2.1 15N
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Fig.2  Nitrogen conversion in No.1 reactor
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Fig.3  Nitrogen conversion in No.2 reactor

B~ 70 d, SO H KK I 38K, 28 Uk
JEALE 80 ~ 110 mg/LZIA), S AAE 100 ~ 130 mg/LZ[A] .
B3 37 d ZeAa i, ph -l o 1 v AR B Y 2%
IR, /KRB IGETH & A 150 mg/LAAT,
1 A2 a3 AR B AE & A A BRI 25 S0 3
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B 70 mg/LAiA, BBRFIRBN T 75% Kt .
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Fig.4 Nitrogen conversion in No.3 reactor
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%571 ~90 d A DO AR B, FFAR I FR 48 K 2 R
R EH LW BN K 73 A AE 98 ~ 38 mg/LAT 110 ~
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Fig.5 Nitrogen conversion in No.4 reactor
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Fig.6  Competition of the microorganisms in CANON
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