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Treating Low Carbon and Nitrogen Ratio Sewage
With an A’ O-BAF System

PENG Yong-zhen, WANG Jian-hua, CHEN Yong-zhi
(Key Laboratory of Beijing for Water Quality Science and Water Environmental Recovery Engineering,

College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract; Using a A’0-BAF system to treat sewage with a low carbon and nitrogen ratio, the best volume
ratio of anaerobic zone, anoxic zone, and aerobic zone of A’O and nitrite return ratio are investigated ,
and how to strengthen denitrifying dephosphatation is also researched. Results show that under the
conditions of hydraulic retention time ( HRT) 5.6 h, sludge retention time (SRT) 9 d, sludge return
ratio 100% , nitrate recycle ratio 200% of A*0, HRT 30 min, and effluent p(DO) 6 -8 mg/L of BAF,
there exists dephosphatation in the system. When the volume ratio of anaerobic/anoxic/aerobic zone is
3:4:2, which not only satisfies the development of PAOs, but also suppresses reproduction of nitrifying
bacteria, 67.4% of TN and 98. 6% of TP are removed. With the same volume ratio, when the nitrate
return ratio is 250% , the dephosphatation efficiency is the best. Most of PAOs have the denitrifying
dephosphatation ability, and the effluent nitrate nitrogen and TP are nearly 0. The two-sludge system can
fully exert advantages of the activated sludge process and biological membrane technology. It is a suitable
system for treating low carbon nitrogen ratio sewage and can achieve advanced phosphorus and nitrogen
removal.
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Fig.1 Schematic diagram of the A>O-BAF system
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Table 1 Characteristics of influent wastewater
E24 p(COD)/(mg-L™")  p(TN)/(mg:L™')  p(PO; -P)/(mg-L7") p(C)/p(N) p(C)/p(P)
FE 138.2 ~244 53.6 ~69.7 3.34 ~9.57
FHHE 207. 8 64.8 5.4 3.21 38.5

A’O-BAF R TR E BTG, X A’0 RGEH
Y A AL BRBE B (DPAOs ) 5 S R BEE ( PAOs) W 1L
PIFEATE R £ A0 REMF AR KRR 2 L
REW ARBEAKER 2B, MABERA2L K
SBR B S R 4% P, BRI 9 S BR ¥, ¥R BE 4 2 200
mg/L. [RE2h, KM EHRE, FRERAERBEKE
Y2 BHFHoM2 4,1 B7E p(DO) =2 mg/L
BARTHEEZIT2h,5 1 A 50 mg/L AEER
SRR T RL 2 h, REB KB BEEF T AR K
R B ot SRR B9 L L T IR R b B R 4K R DPAOs
PAOs Ky b g 1.
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Fig.2 Change ratio of each index during a cycle

with a volume ratio of 1:2: 6

€0 240
4 50_i 3 COD ~200
= -~ NH;-N =
2,340- - H160 3
7 £
2530‘ 1120 =
z e e
20+
éﬁ: 10 &
10F
& o) Lo
0 d il 4 & ? Seme sumib 43
123456789 101112

REmeE
1—#K; 2—RE 1; 3—RE 2; 4—HRE1; 5—BE2;
6—BRE 3; T—HFE 1;8—HH 2; 9—HH3; 10—
4; N—PEKAE; 12—HK
B3 Su R A 4 G A B A L 1 L
(BEBHR2:3:4)
Fig.3 Change ratio of each index during a cycle with a

volume ratio of 2:3:4
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Fig.4 Change ratio of each index during a cycle with a

volume ratio of 3:4:2
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TR UL/ TP RRE MR 1,204, AW /8, REK
7K F1 4 B2 i [] K PAOs R B BB 3% 43 5 4 R ik 4
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Fig. 5 Change of nitrate and the removal rate of total

nitrogen under the condition of different volume

ratio
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BB N2 B, EARBEMHEIL RS,
GEEBEMNAEREHSENE FRE, Rk
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