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Simultaneous Nitrogen and Phosphorous Removal Under Low DO in a Hybrid

Biological Reactor

WANG Jian-longs WANG Shu-ying, PENG Yong-zhen, GAO Yong-qings SUN Zhi-rong

(Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering, Beijing University of Technology, Beijing
100022, China)

Abstract: Study was conducted by use of the mixed organism of activated sludge and suspended biofilm coexisting in a hybrid biological reactor
(HBR) system for simultaneous nitrogen and phosphorous removal. The experimental results showed thats DO and COD/TN were the main
factors affected the effluent. The maximum phosphorous releasing rate (the rate of PO}~ -P concentration at releasing end to the initial PO~ -P
concentration) was 249% , TN removal efficiency was 80.0% > and PO} -P removal efficiency was 92.2% by controlling the aeration rate
(Q4) at 0.07 m*/h. TN and PO;” -P removal efficiency will be decreased; whenever aeration rate increasing or decreasing. With the
increasing of COD/TN, the TN and PO; ™ -P removal efficiency was increased. TN removal efficiency was increased from 70.3% 1o 84.9%
and PO, -P removal efficiency was increased from 82.2% to 96.0%, when COD/TN was increased from 3.2 to 10.5. The SVI of the
activated sludge was less than 90 ml/g during the experiments. It was found during the research process that high phosphorus and nitrogen
removal efficiency can be simultaneous achieved without anaerobic and anoxic phase, which was conventionally considered as a key phase for
phosphorus and nitrogen removal .
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Fig.1 Experiment reactor
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Table 1 ~ Characteristics of Rich carrier

g W g em ™3 % 5 4% /mm BRRE % R4 /kPa WK 2/ 9 T SL FR S/ °C i} P B o 1
RN 0.9~0.92 1.5~0.8 90 ~ 95 41.2~49.2 3.60~3.97 80 ~ 100 =y
F2 BKKRREEMNFA X/ mg L'
Table 2 Main parameters of wastewater and analytical methods/mg*L ™"
I H CoD NOj -N NH; -N PO;~ -P NO; -N TOC/TN
PRI K A 293 0.75 40.1 10.3 0.43 111/46.3
5B-1 4 COD S A By , HEPLOL N-C1-Z5)-2
ol piRrS e . N A FE sl s Multi TOC/TN 3000
8 el 1 S ' e i RS i

1.3 AR IT%E
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FAS AL A 0.5, 15T A 8 d, v U ik B 45 il 7
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PG PR AT YL A R B I R I 2 ol 3 AN B
551 BB AN I, 2E7K NH, -N O 2 T A
20 mg/LY4 I 2 60 mg/L, &3 10 d MY 4L, HoK
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B 40 a7 1A £ 0.51 kg/(m’=d), NH; -N 2 B % 1
98 % » 1M1 b P LEOR} 2 18 PR AR A 5 R 52 4 TE 1 AR )
HENZE 2 BB, &0 10d IS 47 R IUIERE R 1 2
B — 2 E R4 0.6 mm FAEYIE, JF L B s
MG R & K =AY, LS L34
F5 55 3 BB, IR EAE 0.07 m'/h, &0 30 d 1)
IBAT G, I A 45 R S 2 TP M R AR B T 1.5
~2.0 mg/L, R4 TN V-2 LR %Ik 80%, PO, -P -
B LBREN 029 . &I, A RGN 75 V8 YL I
FHEE T B4 R

2 HZR5UE
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RGN TN L BRACR WL 2, K TN 24 35.4
~53.1 mg/L, th7K TN ~F35°4 10.4 mg/L, TN ¥ 2B
K 76.9% ~ 83.9% V¥ FBr% K 80.0% . {E Utk
IR it 80 B2 A e EUAS: R 27 1) 1) 28 il A S i 4k
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Fig.2 Removal efficiency of total nitrogen by HBR system
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Fig.3 Removal efficiency of total nitrogen by HBR system
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