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Study on Phosphorus Removal Process by Using SBR at Low DO

Level
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(1. School of Environmental and Energy Engineering , Beijing University of Technology , Beijing
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and Environmental Engineering , Harbin Institute of Technology ,Harbin 150090, China)
Abstract: Study was made on phosphorus removal effect at low DO level by using SBR system.
The result shows that,the concentration of phosphorus accumulation bacteria can be obtained in SBR sys-
tem at all-time low DO aeration, significant phosphorus release and luxury phosphorus uptake also occurs
under this condition. Sludge load has greater influence on COD and phosphorus removal rate, the optimum
sludge load for phosphorus removal is 0. 26 kgBOD/ (kgMLSS - d),96% of phosphorus removal rate,
85% of COD removal rate and effluent PO;” - P < 1.0 mg/L can be achieved at that condition. The
sludge also shows good settleability at the optimum sludge load,and the higher load will lead to non-fila-
mentous bacteria sludge bulking.
Key words: SBR; low DO level; phosphorus removal; sludge load; non-filamentous bac-
teria sludge bulking
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Fig.1 Schematic diagram of SBR experimental setup
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FOKB Bt Tl KREH TABPMXMEK:
COD =224 ~ 463 mg/L( ¥J{H X 365 mg/L),BOD =
112 ~213 mg/L(¥{E% 182 mg/L) ,TP =8.2 ~15.2
mg/L(3¥{E % 11.29 mg/L) ,PO,” -P=7.63 ~13.2
mg/L(¥J{EH 10.05 mg/L) ,pH=7.4 ~7.8(¥{EH
7.65) . Lt KR B K b A] R S S
BER) 86% LL |, K B 8% 99% LL E# A BRI
B, AUz A4 B E R 5 A e
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2.1 {K¥EMRSSBR TEHBRBEEN

{REES SBR TZ BB NI ( K
BT B AR BB B ) ER A T 2, RE N
fREWE . FER PR 30 min NIEMELRE
0.1 mg/L PLF ;BN BB S AR E R
0.35 mg/L, Il KIGMBEWE N 0.55 mg/L, 2%
BAMK 2 min S 4 h Ji¥E 1 h HEK 10 min,
BXRET2 A, HibatE N EY., SREE
EHITE3 000 mg/L A4, 157882 12 d,
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Fig.2 Variations of DO conc. , aeration rate and

PO~ —P conc.

ME2 TH, REREREBREBHE HRE
EEMEABSNFAFTREA T BBUHBERE.
BEK PSRRIk FE N 10. 56 mg/L, 24 30 min YK
AERESS  BBRESUK B LY R R A E
RN B 2 B BEEREL 4% O TCHLBERE A Bl S1 , [ BT
BHHBERE AR 33,17 mg/L, BB EFEFE
14.13 mgP/(gSS -+ h) . WEH KK AT MM AED
WIFEE E R/, EREEELTHER T RERK
AR .. AT RIHEEKF( <0.55 mg/L) , TE
AHANRS R, EXFMAGT, BBEREAL
FFH) PHB 3@ Jf AT BB, H&E3.5h i
ARG HKBERBERE R 0. 38 mg/L, IR B%
HEH 2.93 mgP/(gSS « h), BERBREED T
96.4% , IREBRS RGN KI=ITERH,COD ¥
FERFEH 85% , Br BRI A 96% , i K BE ok #R 1
1.0 mg/L LT,

P RERR AL, WA A BB K E
BEFECH BB B, AR LA AT T B S R R R
BRI, X5 R 5 50E R A RO 8% K
KB AETT T2, B I it 2 o B 7 A% Sk R 1
H4.0 mg/L,BFHN6.5 mg/L, ZKPIEFTEHR,
RAGPHBRALARKENERE, REBILTR
AREERES (it ok BER EE AR ), TR, I
RAREMRBBEFMT 247, RENE AR LR
H RPN L ERM

KEBEBE R IMERBEIUR, HRAKEB
BREZEX 2P B RSB B . B TFENYTHR
Hl, EHERERNFESRREREES T, E8S
BIRKOBRABEPHBREREL 0.1 mg/L) LR
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T, EHEEREANBFERER , SRERERRK
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R RN B RS A DU, B kR
T=#A HL5177:0.20.0.26 .0.57 kgBOD/ ( kgMLSS -
d) , RN #4 2 REBF (8] 45124 6 .4 2 h, SBR SR 837
FRAF R TEEIT T 100 A, SR ER, 4
SR 7 0. 26 kgBOD/ (kgMLSS - d) B X B 0
COD ) XBR R ERRGF; M5 R A M L 73] 0. 57
kgBOD/ (kgMLSS - d) Bf,COD =B % N H 58% , K
BERCR AKRE , X P BB B B E) i 4 B . 24
TSR #7 MR F) 0. 2 kgBOD/( kgMLSS - d) Bf Xf
COD H)EBRE#N] ik 89% , (BB ZER BN 56% ,
HKBEMR BERER o Sy athonod R B P4 OB VR BEEAT T IR
BRAGHIN , A BN B AR TE S RIS SR B B AR DO e E
FEIRSE RN PR A B H N RER S 2R, XTI RE
R E RSB KRB R AR T I £ 49 PHB,
MR T X8 R %5 E TR, K5 R frds
$7E 0.26 kgBOD/ (kgMLSS - d) {5 BE i 3k 45 FAR 1)
FRBEF COD HBUR

B REN, RBEREXMSRFLRETE
ERMSBIGRE K, £+, YHHNAHRY
0.2070 0. 26 kgBOD/ (kgMLSS - d) B, E HE IS IR UL
RetEBE BLIF, SVI fH R4 4E 150 mL/g AT T 24t
17 EF+31 0. 57 kgBOD/ (kgMLSS - d) BT PRI
Ap 2 SVI{HR X 200 ml/g, FRAR KA 2 RE
M EER BERT KENICRERE, B5 RE
kR dE 22 RIS TR Ak . #R4E Eikelboom [ 1,
BB I5 K AL T8 [ N > 0. 40 kgBOD/ ( kgMLSS -
) VRESREXHNSREK. TR, ZEkE
Eh RS RARE

—RRBERE ISR I REER LT, £
BRENER D WIHREE 2R E A5 RIS
FEEAE Y, ATIER SR AT R S FRE
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O 7EESEEARH SBR REN, REE A
BEEE, BB T HEBB R ERBEBER

@ TSRAMERTBER COD 82 ERBUR R W EL
KIFRAFEMEN COD %BRBUR B, BT R
for il R A R ER A A TR R, KB P, PR
FERISTR T TN 0. 26 kgBOD/ (kgMLSS - d) , Ha¢
HKBEREE <1 me/L, BREEE N 96% ,COD £ FRE
3 85% .
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