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Abstract A municipal wastewater treatment plant( MWWTP) in Beijing City based on the traditional A”/O process
was added with multi-stage A/O(MAOQO) to enhance the nitrogen and phosphorus removal effect. The effluent from
different units of the MWWTP was studied, and the removal effects of the pollutants in the wastewater especially for
dissolved organic matter( DOM) by the enhanced process were analyzed, by analyzing the basic water quality
indicators, ultraviolet absorption spectrum and related parameters, and combined with multi-variate statistic

analysis. After treatment of the MAO-enhanced process, the average removal rate of chemical oxygen demand,
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dissolved organic carbon, total nitrogen, total phosphorus, ammonia nitrogen were 95.14% , 89.70% , 94.53%,
97.26% % and 99. 74% , respectively, which met first class A of Urban Sewage Treatment Plant Pollutant
Discharge Standards( GB 18918-2002) . With the addition of multi-stage A/O units, the removal rate of DOM was
increased. At the same time, the molecular weight of DOM and the degree of agglomeration increased significantly;
the stability of the compounds increased. The correlation analysis of water quality index and ultraviolet fluorescence

spectrum shows that the removal of nitrogen and phosphorus is more obvious when the type of substituent is mainly

aliphatic chain in the aromatic ring.
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Flow chart of a municipal WWTP of Beijing City with multistage A/O process
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Fig.2 The changes of nitrogen in each wastewater treatment unit
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Fig. 3 The changes of TP in each wastewater treatment unit
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Fig. 4 The changes of COD, in each wastewater treatment unit
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Fig. 5 UV-vis spectra of effluent samples of

each wastewater treatment unit
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Table 1 UV spectra data of wastewater samples

o HK 0 5
1" 2# 3* 4# 5* 6" 7* 8# 9# 10*
SUVA,s, 1.05 0.99 2.05 2.52 2.20 2.30 2.46 2.47 2.04 0.26
SUVA,, 0.99 0.93 1.99 2.46 2.15 2.24 2.37 2.39 1.94 0.29
E,/E, 3.55 9.13 10. 35 11. 69 12. 08 12. 06 11. 64 9.53 19.53 1.00
Eoss /By 0.17 0.16 0.22 0.22 0.23 0.13 0.13 0.08 0. 04 0.02

2 v UL, COD., 5 TN NH, -N # B M5 (P <
0.01),COD. B fLr] 4 25481 DOM 284k, J& 434t
AL AL B e KR R EE SO,
TE MAO T2, Al 3 i $2 F+ DOM ¥ i, A3 50 Ak
Y A # . WIEE, TN NH, -N 5 E,/E,, &
FHHIE, FEH DOM 35 75 5 I B A A1 R 3 28 AL X
WA A — & AR EE . TP 5 NO; -N 24k
UM G, O T IR T, i ook SR ol v
T, KA gl i B2 R T 3 K, NO =N 3 ik S i Ak it
Bk, 7R U A IR BT T BB B £ sh WS K o B R 5L
DLRBEIVIE R TARN 00 TP 5 E,q By B 0 2

%, 5 HAR DL B I W] AR S, BT DOM
77 A R RE A BOACRE B R IR i A2 S5 o
RIS 0 = T7 22 70wl A,
SUVA,,, 5 SUVA,, B B IEA X (r 5 0.999,P <
0.01) , FRBHB KPR T T 4540 5C R % U, RIS Ak
Gkl AL FHOK AL Y [ 2 S5
S E)E, BEMAE,r 35K 0.721 (P <0.01) A1
0.710(P <0.01) , FWIF7 450 JE AR E 5A
LYo T RMA SRR EZ R IEMC. BEZ, 15
KA LR SR R 5 DOM ZDIAR S o
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Table 2 Pearson correlation between ultraviolet fluorescence spectra and the other water quality chemical indicators
HiH ~ CODg ™ NH;-N  NO;-N NO; -N TP SUVAy,  SUVAy EyJE,  EylEqy
COD, 1. 000 0.942* 0.928 ** 0.228 -0.377 0.213 -0.288 -0.303 -0.288 0.584
TN 1. 000 0.997 ** -0.009 -0.473 0. 403 -0.262 -0.273 -0.267 0.637"
NH, -N 1. 000 -0.054 -0.49%4 0.429 -0.241 -0.251 -0.255 0.659 "
NO; -N 1. 000 0.215 -0.767 -0.245 -0.268 0.072 -0.409
NO; -N 1. 000 -0.164 0. 480 0. 480 0. 075 -0.292
TP 1. 000 0.461 0.471 0. 162 0.784
SUVA,s, 1. 000 0.999*  0.721*  0.349
SUVA g 1. 000 0.710*  0.352
E,IE, 1. 000 0.076
Eysy /Engy 1.000

s # RIARAE 0. 05 K- (BN L2 AHSE 5 o FRAE 0. 01 ZKF- R 1 REAMISE, BEARCH 10 4>,

AV

3 g
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