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Characteristics of Denitrifying Phosphorus Removal by Sequencing Batch Reactor
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Abstract: The characteristics of denitrifying phosphorus removal were studied in a laboratory sequencing batch reactor (SBR) at NO; -N to
COD ratio ( NO; -N/COD) of 0.04, 0.095, 0.125 and 0.27, respectively. Experiments showed that the transformations of pollutants
correlated well to control parameters (i.e. pH, ORP and DO). In blending phase, the reaction of denitrifying phosphorus removal could be
indicated by ORP, and in oxidation phase a valley concentration of TN called NAS point could be monitored by all the three parameters, among
which pH was the most sensitive parameter. Both reactor efficiency and effluent quality would be improved when supernatant was discharged at
NAS point. In denitrifying phosphorus removal process, NO; -N was quickly transformed into intermediate products firstly and then gradually
into N, by denitrifying P-bacteria (DPBs) . Carbon source had a significant influence on phosphorus removal capability of DPBs. When NO; -N/
COD ratio was higher than 0.095, phosphorus removal capability of DPBs enhanced with the increase of the ratio. Results indicated that
NO; -N/COD ratio should not be lower than 0.125 for a favorable denitrifying phosphorus removal effect.
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Table 1  Characteristics of influent/mg-L ™"

# KA SBR  #7KfE SBR H
mH NH/-N TN TP COD

B NO; -N  NO; -N/COD
1 23.4 24.2 3.57 210.6 13.25 0.125
HBT-A 36.8 37.2 6.07 318.5 5.78 0.04
HEI-B 354 36.8 6.11 309.3 14.55 0.095
HBI-c 36.3 37.4 6.30 109.4 14.93 0.27
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Fig.2 Variation of pollutants in experiment [
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Fig.3 Variation of pH, ORP and DO in experiment |
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0%HBE, HREERMAKAINWYHERT REEH
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2.69 mg/L.

h & 6 B LAE H , 24 NO; -N/COD iy 0.27 i}, 7€
iR By Bt , DPBs tR & R B3 ¥ 4L NO, -N,5 min ¥
TP M 3.12 mg/LEEME 3 0.51 mg/L,1 h 5 IR G FBE
BN 0.21 mg/L; %5 5 min J§ NO; -N K LA HE
FE{K,%8 15 min /5 SBR P HBASKWERE . AT
NO; -N/COD H.{E % kK, DPBs ZE ¥ % 4> NO; -N ¥4k
AN, HEHAVYEETE BRAERERRE.

23 RRI.I%AWie
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K 0.095 BF,0~ 60 min XN RE T RELE
B R , BB ORP BH4RBE A L7 % 60 min J5, K&
THEBESE, TP ¥ E L, %5 ORP 2R T RE. X 1
fE% 0.27 6F,ORP X THEHE LA, XEE N S KE
ABHH,RE CZEH KZATH ORP i K (KR A,
B X -90 mV &4 ,C Mk 44 mV),# K8 {K ORP
SHALSH ORP {R# T M, {H 2 30 min /5, ORP FF
WMEFA MR ABFA -9 mVAES, TUE
BLAEBRNRAENER C HH ORP #H#4E EA. ik
BRIMABITH, 4ES DPBs MBEEARBEEREASL
R RPN, R4 A ORP ¥ LA EH 1 4
FEW YA RE BB B B B LB B 45 SR,
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X} e 4 # NO; -N/COD H. 6 T 84 5 5§ 1k B8 B4 72
BEEILLRIE, MK 0.04 BY , A &4 RSB BE;
HEHR 0.095 B, BRI RBER G BB WEN
0.125 B , ER MBI B, AR S B R
BT ME; YN 0.27 BF,DPBs £ 5 min Z A5
BERH, H TP HREMRT 0.20 mg/L. K HBRBEELE
N, EVRER S, A TRBEE R ATE
RE S, LR 0.27.0.125 71 0.095 & 3 M LG T
NO, NWEEAHERA, BEERMAEMERK, M
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BT B IR BR B 2R, RS 24 % ) BE HE B B A AL
BRIE R WK . £ A K B, NO, -N/COD KL A& F
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Ao, 5 — iR EARR, A KB K I B
Bt NO; -N WiH#E L 2B RIE M, HRHH KRG
15 ~ 50 min 4 B S % &, W B M NO, -N K 2%
AN gBeXBEeEA, FERPRE BBEHEA
B E, TN 5 NH; -NREF W EAME, 7T IR B
NO; -N 4k i o 8] 7= Yy i X A8 R EE A . IR B
KRB 5 NO, -N JH kB AR %, & NO; -N/COD
EHRN0.125)M&FMT, BB B REBAH
BB .

mE2~-BESHUER, FENBRPELZRN
KEETZ), TN BHZRER & B 1 MRS, e 87 AR
BB S5, TP IREMKT 0.3 mg/L, F| A pH X 4F
BRI E LR R, AT W 0 BRSO [ , 3R R SN 2R Y
S A KR
3 it

(DB YEAS pH.ORP.DO B H B i #48
KM FEDEHED B, ORP BEFE R B B R E T R HILE
B8 S NE LA B S T AL 3R B B R B E AT OB B TN 9K
WA 1 MME4, pH.ORP. DO AT #5785 TN ¥k B i
BB K A9 B (8] (NAS point) , {H 2 pH B R 8. 7 NAS
point HE b 15 W, K K R B 5T

(2)NO; -N HIH R 5 BB S B AR .NO; -N
RN RAAERRSER, R HEAEMBERNTEFE -/
BORHEARBE B AEMN PR Y HEAEE
M REFRZPEFZYERIEN N, .

(3) 24 NO,; -N/COD X 0.04 Bt A & A= I AL BB B
I ;24 NO; -N/COD KF 0.095 i), BB 6E ST BE & iX
R A K TR A HUBk IR ) , & & W DPBs 3R
BERE ST, 0 RFF BRI AV BR BEOR , DS M A DLk
W HIM B, B NO; -N/COD MK TF 0.125.
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