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Effect of Step Aeratlon on/a Mumelpal Sewage Aeroblc Granular Sludge System

‘LI Dong' WEI Zi~qing' , LAO Hui- -méi Ef' Shua1 ,ZHANG Jie'?
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Abstract ; IIL.-‘Order to‘achieve simultaneous nitrogén and ph.GSphorua removal in low-C/N urban sewage, a sequencing batch reactor
(SBR) was operated in anacrobic/aerobic ( A/0 ) “miode. Keeping the total aeration volume at 900 L, the aeration strategy was
adjusted. The uniform aeration of 2. 81 L- (h-L) ™" was changed to “high/low aeration” with high strength 4. 22 L+ (h-L) ~'before low
strerigth 1.88 L-(h-L) ™", and “low/high aeration” with low strength 1. 88 L+ (h-L) =" before high strength 4.22 L-(h-L) ~'. The
experiment investigated the nitrogen and phosphorus removal performance and sludge characteristics of the system under different
aeration strategies. The results showed that the nitrogen and phosphorus removal performances of the system under high/low aeration
were the best. The effluent concentrations of NH, -N, NO, -N, NO;-N, and TP were 0, 0.15, 8.12, and 0.04 mg-L™',
respectively. The removal rates of total nitrogen (TN) and total phosphorus ( TP) were as high as 78.33% and 99.19% ,
respectively. Simultaneous nitrification endogenous denitrification (SNED) was clear, with the SNED ratio at 77. 08% . Compared with
uniform aeration, the system nitrification rate and denitrification rate increased, and the denitrification rate reached 14.33
mg- (g-h)
granular sludge were improved, and the sludge volume index (SVI) was 23.49 mL-g™'. After adjusting the aeration strategy to low/

~!' which was the maximum value during the whole operation; the solidity, sedimentation performance, and stability of

high aeration, the nitrogen and phosphorus removal performance of the system deteriorated, and the removal rates of TN and TP were
reduced to 51.26% and 58. 32% , respectively. However, the system had the best nitrification performance with ammonia oxidation
“'and 7.50 mg-(g-h) ™'
the whole operation. Simultaneously, the filamentous bacteria in the granular sludge multiplied, the granular structure became loose,
the sedimentation and stability all worsened, and the SVI rose to 40. 76 mL-g ™'

Key words: aerobic granular sludge; urban sewage; step aeration; simultaneous nitrification endogenous denitrification ( SNED) ;

rate and nitrate production rate at 14.92 mg-(g-h) , respectively, which were their maximum values during

phosphorus removal

UTARSR , WA R R R AR S R RE BRBRBEBOR N Ayt | DR L | T L BLIR]

T, i E AT 220G K AR R AL, B 2L B R R
M, SN O SR 53 W 0 o AR A 2 A L
g BRI A0 LB T2 A AR IR A R AG
R W 43 O RGO M T AR, B 7 e I ik A )
23 AR RS U8 (aerobic granular sludge , AGS)

£k IR S 6 ( simultaneous  nitrification

WKfmHHE . 2019-07-12; f&iTHHA: 2019-07-22

HEWMB: b = & & & 8 F 4 B % K 3 ¥ W H
(BJJWZYJH01201910005019 )

YEERE A 241976 ~ ) Lo, i+, #2144 S0l , 8 aF58
Ml S K ISR 2 B8 B BB R, E-mail : lidong2006 @

bjut. edu. cn



12 3] KA

s g SO Sl T 9 A SRR 5 D8 R SRR IR 5457

endogenous denitrification, SNED) ) ) R (1~
KIE. AGS [FIZD B R BRI AL S B 72 . S Al
et R | 3% B A T A 2Rl A B Ok v i
%%(DO)%E?ﬁbﬁﬂ T ol R 2 R R R AR
RICE WY 3 AT A S R v A5 AL R o AT
AT
X BRI, AGS T R-K DO FRETRIE W
SND TIfigRY A 0. Yuan 2 & B DO M 4.5
mg-L7'BEZE 1.0 mg- L' AT, AGS REEHIAH b R A

0.0595 mg-(g-min) ' T [ F 0.0251
mg- (g-min) ~'. Beun %" & BUAH L1 7 i G000 R
H 100% 2514 T K5 37 09 ORI TS U, U i A AR R EE R

40% Z5 A1 AT LA UKL A A AR E B SRR AR AR .
T Rof PR PR A B AGSS v 22 WK BT 1l g 1 34 o
WURL SR AT LS B s R R
IRRIORL AR A ik AR S S AL IR B, X T B AR, IR
DO KV 2 (i W WA 857, i DO K2l 3R
BT (PAOs) PR % B 323k TR (PHB ) ANHL 1 52
PEREAR T B A BB B4, BT
JH H 0 B R 2 K8 COD %ﬁw%@ﬁfh%/ﬁﬁ ik
{ﬁﬁgﬁﬁﬁﬁ@ﬂ@% ;mw-
ZEA [/J\’J:lﬁ]méﬁﬁ'?ﬂiﬁfﬁﬁﬂi ¢ [:EE/J% =
Zlgmﬁﬁfﬁ:ﬁ/j?:ﬁ(anaeroblc/oxw A/O) Kﬁfﬁﬁ
é%jz'JU/}ja/"ﬂ%wﬂﬁ;ﬁﬁb“zﬂ?/Eﬁiﬂlﬁiﬁﬂ%%ﬂiﬁ;ﬁﬁ%
TR S . S RS IR A
IR B BEUE SRS | 7Ef 1L AGS A TS - g 25 ]
éﬁﬁE’JI_JHTi"JJH{WJ(ﬁf)%/J??F'JFHK i 2 AL A
AAHGE " T R R R G A RE Y B
7%, AR B RRER RIS XT A0 R4 B R R B R 4
SEMR XS LU S M AL R PR I R WL I . A 56
LA TG R AT AS RIS T R 48 1 A B
PERE | 5 URTTRR M R R M, DL hy G 4080k A Ak
FHAE 15 157K 0 4R AR R S R A

1 #MB5AFE

1.1 s 5t

ARG R R A WL 3 ) Y H i AR SE SBR
A% A RGEE h =90 em, NEE D =29 em , HRUE
LV =64 L. 0 asBEBCRE DA HES (8] B 15
em, BURE | HEVR 75 3 /\wﬁém fif“a%liiﬂ%
W\ﬁﬁlﬂ‘%iﬁi 25 FEFLE R SN N
%‘“ﬁ%ﬂﬂ%’%g‘i,fﬁ%%ﬂ%&ﬁfif%&%&ﬁ%%ﬁﬁ
YY) 7 R i, e w A A 1 .

SN g i AT 38 3k I (] 42 i 45 1 B KB AT 3
AR, —AN T 8 h, 4354 :30 min #E7K (120 min
R4R 180 min 148, .3 min ULIE T840 8] PR B, 3%

|||l<]

1 BEPERS s 2. HEAK T 5 3. BURE L ATHpIR T tuzku;
5. B, 6. BALIESCRE; 7. pH 1.8, D’d(ﬂ"ﬁu;
QTR 10, HBERR; 11, Lu?%)l
l1 YF SRR TR SBR )ir“%%afé%w
Flg T Aemhu’ granular sludge SBR reavtnr dPVl!Iﬂ" 4

."'

lﬁt%xﬁaﬁmr“ N pH SR, K 20,~25C.,

pH Hy 7. 0 8.0, #AKTL K 67% /GAW%BZ%“”%'JT

3000 nig-b %4 s 3

1.2 4% Fadﬁ%@ SR 56 KK R 7
AT KA SR A2 R R X A3, He s

Ve M SEBRA 1 15 7K 35 57 0 B S kL5 T,

PR TSRS IR AR bR L3R 1 IR 2.

F1 RWHKKR/mg-L~!
Table 1 ~Water quality of domestic sewage/mg-L ™!

K S A H{H
COoD 267.9 ~325. 1
AR 28. 14 ~40.45
RIAE[7EDEA 0~1.16
iHmRER A 0~4.77
MR 34.35 ~49.33

Wk (Ll Pit) 4.74 ~5.49
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Table 2 Sludge characteristic parameters
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Fig. 3 Variation of nitrogen concentration and denitrification rate during operation
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