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Influence of Operating Modes for the Alternating™Anoxic/ Oxic Process .on
Biological Nitrogen Removal and Extracellular Polymerlc Substan(f’es of

Activated Sludge [ & L -~ / A p

SUNHong- Wel ; CHEN Cui-zhong' ;, WU Chang Terr‘g , ZHAO Hua-naf', ; YU Xue', FANG Xiao-hang * .
(1. School of Envuonmehtal and Munlc1pal Engmeeﬁg, Lanzhou Jiaotong Umversny, Lanzhou 730070, China; 2. Lanzhou Veoha-“'
Water( group) o, , Lid. , Lanzhou 730060,/ China; 3. Sodth China Institute of Envﬁonmental St1ences Ministry of “Enyironmental
Proteetion, Guangzhou 510655, China) ‘i J . o
Abstract: Nitrogen removal, extracellular|polymeric Substances (EPS) , and the chiemical composition (protein (PN) , polysaccharide
(PS)}, and DNA); by the derobic/anoxic (0/ A) andithe .an‘oxle_/ derobic (A/0) modes were studied in a sequencing batch reactor
(SBR) gfed~with" domestic wastewater. The vesults showg@that the removal rates of NH, -N were 97.5% and 98.0% in the two
operatingmodes, respectively, and a removal efficiency of NH," -N with high efficiency and stability was obtained. The nitrification rate
was positively correlated with the nitrogen loading ratio. The influence of operating modes for the alternating anoxic/oxic mode on
extracellular polymeric substances of activated sludge was evaluated. The EPS constituent in the A/O mode was slightly higher than the
0/A mode. The operating mode had no effect on the contents of PN, PS, and DNA in tightly bound EPS ( TB-EPS) and TB-EPS.
However, PN and PS in loosely bound EPS (LB-EPS) and LB-EPS in the A/O mode were 1. 38 to 1. 56 times those of the O/A mode.
In the two operating modes, PSs were the main constituents in the TB-EPS and EPS, while PNs were the main constituents in LB-EPS.
The EPS content had a good linear correlation with the sludge settling performance.

Key words :sequence batch reactor (SBR) ; operating modes; biological nitrogen removal; extracellular polymeric substances
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Table 1.<+Gharacteristics of the wastewater used in/this study,

CwmA S L con/mgL! NHEN/mg- I NOS N/mg- k! BH &N
! 109.9 ~273.7 F .3 8n 0.1~0.6 - 7.0~7.8 1.2 ~4.207
, T 163. 4 26. 0 0.2 7.4 3.1

r

ROFR) T AR ER R T 2 S B TS U, 10
7K S Ab B b HLA X R1E T X AR T 5 K (60% ~
70% ) FIIH 7K (30% ~40% ) , Holk fi k. MLSS =
8000 mg-L~" pH }y 7. 21 ~7. 46.
1.2 RKHE

ARG FFHETT , R AR5 V8 o B AP A, 3
PAERTSIETT 20 d EEFRDIML (35 2) , R
(I3 BB AT T SR . 15 R I S5 TR

-

-

e i B ,‘ A
ARG TR A O A 2 T 2 T XS

¥193 2 4707 0 i A/ SR (07 A) Ak 4L/
U4 (A/0) 19 SBR I 48 (40 5 378 . R, Al
Ryo). SN #s PR A I B 1) 40 40 2 K v
WERr. KN R KIEAT 1A AW, R, BT AR
AL AR BRI K R, BRI DUTEHE K FNA
BEIX 5 BB R0 AT A S BERT HEK | B
At B DOEHE KRR EIX 5 BB, B
Wiz 6 h(MES 4 h, BLA 2 h) , SUAEALEin £,
SRAN IR (30 mg-L_1 ), HEKEE R 0. 5.

R2 REEHI&H

Table 2 Operating conditions in this study

St 14T JA I oA B B s Bt ]/ min 7518 (MLSS) BT
JE 1A i) K I B4 DUIEHEK /mg-L~! T/°C DO/mg-1.~! pH
Ro/a 395 5 240 120 30 5400 +400 25+1.0 0.1~2.5 7.5+0.2
Ryo 395 5 120 240 30 5400 +400 25+1.0 0.1~2.5 7.5+0.2

1.3 RS sk
A (NH,-N): R F o, MESE
(NO; -N) : LA EEE:; WASESZ (NO, -N) .

N-(1 Z538) -2 — e Y6t E L ; oD . COD i
FEAHE s TRA WA B AR (MLSS) AR & W% k%
PR EAAR (MLVSS) - JE4CE L. IAh, pH 1H .
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Fig. 1 Variation of NH," -N, nitrification rate, nitrogen loading ratio and NO_ -N for the two operating modes
EI1(b) KRBT Ry MRy REEA(TN) IS BRFL, HOFE AL BRIG KA T 2045 515 01 5%
AL, 2 AR T K TN R ﬁ“ﬁu?@( L5 WEALRETEX
+2.3) mg-L7'AI(21.7 £6.5) mg-L~", HE& Az TE Ry, M Ryo RS0, AL F (LA VSS if, F

A7 R ) 22 BR R A 53 50 8 94. 4% TN 23.5% . 7]
DIE AT A0 B30, O/A 50 TN L BR R 42
5 75% . [AREAGT AR ST R W O/ A B TN [&
KT 60%. HrEHAET AL 0/A BExUTE R
TS AL B BEER A T 70 2 A AR o v 7 (44 A
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Fig. 2 Variations of EPS, LB-EPS, and TB-EPS v

TB-EPS LB-EPS

in the Ry, and R, systems

v R332 wii??*ﬁitT,iE&iﬁﬂﬁ-qﬂ"Epss TB-EPS #1 LB-EPS & &" /mg-g !
7 "

= Table 3 EPS, TB-EPS, and EBEDS of sludge in the two operating modes/mg-g ™!
yd ' i f 2 ok SR e R
0/A A/0 Rp0/Roa 0/A A0 Rp0/Roa
EPS 46.6 £8.7 50.4 6.9 1.08 46.9 £7.7 52.2+7.1 1. 11
TB-EPS 39.23 £8.8 40.5 +6.7 1.03 39.9+7.8 42.7+6.6 1.07
LB-EPS 7.3.9 9.9+2.4 1.36 6.8+2.6 9.5+2.2 1. 40

1)R,0/Roy3RR O/A BFT A/0 KU EPS | TB-EPS #l LB-EPS &Y LL, T [F)

AR, XF LY 2 A~ 22 5 il £k 235 o R0 B2 A Ak 245 Bt
EPS Sl UL I, R, 3 G0 i Ak 25 o R S Al 1k 45
HEF EPS | LB-EPS 1 TB-EPS & & JL-F-AH[R]. 1%
T R0 550, WMLZE R mT EPS 1 TB-EPS £ WAL
TR AL 45 B, LB-EPS £ & A 5 T R Ak 45
Caing
2.3 B EPS 4541505

EPS £t Z 05 (PS) . &M BT (PN) FIA% R
(DNA) iX 3 PPl 4341, AN Rliz F7 AL PS, PN
M DNA By & =B mZE W, T R, R4,
R, &4 h EPS, TB-EPS F1 LB-EPS 1 PS, PN #i
DNA (& B¥sm (K3 fk4). r—EnIE

MR, ARG EPS A1 LB-EPS H1 () PN 43 5l J&
Ro ARG 1,15 A1 1. 44 £5, v 13181745 % EPS
F1LB-EPS 11y PN & 52 W 5. 76 B A Ak B Be
R, &4 LB-EPS H1f) PS & R, REEHY 1. 56 17,
RIS AL B BEiT , iz 4786 LB-EPS iy PS A7 i
ER.

X} EPS 1 TB-EPS, PS 435! i EPS Fl TB-EPS
EE 50% F170% 247, PN 4351 i 40% F1 25% 7
47, DNA 43515 10% F15% 2247, IR, PS & EPS Fll
TB-EPS fiz # % (4 LR 43, PN IR Z , DNA &
A 5 ICER[17,18 | AUBIFSE 45 R — 3. i SCiHk[ 19 ~
2211A N PN J& EPS iU B B4 4. X}T LB-PES, PN,

Ly
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Fig. 3 Variations of PN, PS and DNA in EPS, TB-EPS and LB-EPS ~ -
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