o5 28 7 8 W 7 iy #l 2%
ENVIRONMENTAL SCIENCE

Vol.28,No.8
Aug. 2007

SIREE 3T A/JA/O T2 A L[5 55 pY 52 M

IR BRAR)2, ok o577, ot [ 42

(. BB RHE LR, Bl 2000005 2. [R5 K% ey il 5 BRI 70 B X R S sl =, Bl 200092)

FHEE: DL A S v K 35 IR WA V5 Je 1K AN A/A/0 20U &, BEAT T V5 R (SRTO A 841012 F 15 d I S i Ak Bk
IR R Mt 9 . 45 R, BiE 75 Ve i (S, SR AL BR B 0T 28 8 B ol T2 190 4 OB R, IS i A B Tl 1 i 458 FH B 47. PHA 1)
S5 A A S R St TRV o, SRl R U AR SR, PHAs 1V S TV A 2 RS2 A, BLSRT 4 12 d I SO Ak Bk 8 R 3R 4
I BRI A I U A B R B, 2B PR AU R COD 2= R TS Ve e IR I B b ka3, T 25 ok A 8 I 5 oD #i = B 1
K X T2 B B 3L T V5 KM 55 SRT A 12 d #1015 d I 25 BR A7 ORI T 75 1AM i B0 42 8 d I ZEAIG, AT A8 S i £k
W A FH T T A 3805 48 el AN e U B

KRR AW R s SO BTl s V5 Ve s s SEBR AR VS K

PESES:X703.1 XEERIRED: A XEHRS:0250-3301(2007)08-1693-04

Effect of SRT on Denitrifying Phosphorus Removal in A/A/O Process
XU Wei-feng' s CHEN Yin-guang’» ZHANG Fang’s GU Guo-wei®

(1.Department of Environmental Engineering, Shanghai University of Electric Power, Shanghai 200090, China; 2.State Key Laboratory of
Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China)

Abstract: Based on a laboratory-scale anaerobic-anoxic-oxic process acclimated with municipal wastewater; effect of SRT on denitrifying
phosphorus removal occurred in the system was investigated. The results indicate that the contribution of anoxic denitrifying phosphorus removal
to total phosphorus removal becomes larger with prolonging the sludge retention time. DNPAQs’ denitrification and P uptake capacities per
anoxic PHAs utilized are quickly increased, while PAOs’” P uptake capacity per aerobic PHAs utilized is rarely influenced by SRT. When SRT
is set at 12 days, anoxic phosphorus uptake efficiency and biological nutrient removal efficiency are best. The results also show that the COD
amountrequired for removing per nitrogen decreases and for removing per phosphorus increases with prolonging the sludge retention time. For
the national typical municipal wastewater; the COD amount required for removing per nitrogen and phosphorus under SRT of 12 and 15 days is
less than that of under SRT of 8 days; which indicates that anoxic denitrifying phosphorus removal can really decrease the demand of carbon
and energy sources.
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Table 1 Removal of various pollutants under four different SRTs/mg® L~
Jeki SRT=8 d , SRT=10 d , SRT=12 d , SRT=15 d A
K WK EBREF/ Ak UK EERE/e Ak UK EBEEFe K K ERE/%

COD 380.6 48.6 87.2 384.6 62.8 83.7 368.4 61.9 83.2 382.1 60.7 84.1
NH; -N 56.3 0.0 100 53.4 0.8 98.5 54.8 0.0 100 55.6 0.4 99.3
NO; -N 0.0 4.1 0.0 3.1 0.0 1.4 — 0.0 1.0 —
TN 64.0 27.3 57.3 64.8 23.6 63.6 62.0 22.1 65.4 64.3 23.8 63.0
TP 7.0 0.8 88.6 7.4 0.9 87.8 7.0 0.6 91.4 6.8 2.2 67.6
MLSS 2590 2 800 3160 3460
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Table 2 PHAs, P and nitrate change in each reactor under four SRTs/mg*d "

5 e SRT=8d SRT=10d SRT=124d SRT=15d

PHAs p NOj -N PHAs P NOj -N PHAs p NOj -N PHAs P NOj -N
R 3470 -1285 470 3658 —1488 501 3759 -1912 539 3705 -2127 481
il -1170 74 415 -1729 452 389 -2034 1024 569 -2167 1073 586
SR -2109 1455 — - 1861 1287 — - 15% 1127 — - 1603 1146 —
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Fig.2  Relationship between SRTs and P uptake/PHAs utilization
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Table 3 COD removal amounts and percents under of each reactor under four SRTs

R B e
Nl A =N =N =N
il oD KRR i Cob RFR % CoD ZFR %
/mg*d~! /mg*d ™! /mg*d~!
8 9089 73.9 2639 21.5 569 4.6
10 9946 81.9 1190 9.8 1 008 8.3
12 10 185 89.8 223 1.9 932 8.3
15 10972 90.0 187 1.5 1039 8.5
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denitrification under four sludge ages
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Table 4 COD required for removing nitrogen and
phosphorus under different SRTs

B YRR /d
T <

8 10 12 15
COD/N 6.2 5.4 4.0 4.1
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