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Long-term Performance and Bacterial Community Composition Analysis of
AGS-SBR Treating the Low COD/N Sewage at Low DO Concentration

Condition
XIN Xin, GUAN Lei, YAO Yi-duo, YANG Yi-jin, GUO Jun-yuan, CHENG Qing-feng
(College of Resources and Environment, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract: This study utilized the sequencing batch activated sludge reactor (SBR) inoculated aerobic granular sludge (AGS) to treat
the low COD/N ratio ( <4.0) domestic wastewater under low DO (0.5-1.0 mg-L ") concentration condition. Long-term performance
of simultaneous nitrogen and phosphorus removal and bacterial community composition of AGS-SBR were studied. The results showed
that the AGS-SBR system had good and stable decontamination abilities in its 180-day operation. The average removal rates of COD,
NH, -N, TN and TP were 87. 17% , 95.21% , 77.05% , and 91. 11% , respectively. At the same time, the AGS showed good settling
performance, and always kept its integrated and compact structure. No obvious granular sludge disintegration phenomenon occurred in
180 days. Meanwhile, by using [llumina 16S rRNA gene MiSeq sequencing, we investigated the bacterial abundance in AGS-SBR
reactor. Proteobacteria, Firmicutes, Chlorobi, Chloroflex, and Bacteroidetes were the dominant microbial communities in the
simultaneous nitrogen and phosphorus removal reactor. Denitratisoma, Planctomycetaceae, Thauera, Comamonas, Nitrosomonas and
Nitrospira were suggested to be the primary organisms responsible for the nitrogen removal. Clostridium and Anaerolinea were the main
bacterial communities of phosphorus removal.

Key words : high-throughput sequencing; bacterial community structure; simultaneous denitrification and phosphorus removal; low

COD/N ratio; low DO
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1 BAEL HEETHHNEENE(AOB), THE
SUE(NOB), REHWBEMBRBEREEE
Table 1  Relative abundance of AOB, NOB, denitrifies

and phosphorus removal bacteria at genus levels

I FE/ %
Clostridium ( BEHEE ) 21.24
Anaerolinea( [ o ) 1.07
Denitratisoma ( JZASAL ) 0. 89
Planctomycetaceae ( AR AALH ) 0.13
Thauera( SUREAL T ) 0.11
Comamonas( [ EEia| ) 0.09
Nitrosomonas( AOB) 0. 08
Nitrospira( NOB) 0.05

2.4 AGS-SBR Bt ABRBEHLE S

Ao AE , A8 JE 1R 1] B #F ( Proteobacteria ) &
W TG KA R3PS e R G RE KAV RN RS
() FZERP A Z AR 2  TERE A DL Y (]
Ah g I RS R O Zh g™ . JRBETE ] ( Firmicutes )
H ZEFFT B 44 ( Clostridia) 7T fiE5 COD K L4y
il 1) K 4y F A ML B A O SR
( Chloroflexi) H F7E T 15 Ve 1 AT ZURAKR &R, IF: LA
B BENIE AAAE 33X Ry U U UKL 8 1 235 4 2
PET BRI Kragelund 257 78 X7 15 U8 o
LA A ] ( Chloroflexi ) BYAP S | 3= B FA: A4 F 2

AR ST il A B, ) 25 1] ( Chloroflexi ) HAT#4FHY
AW R BE MR . Hil S & BOBLA R
( Bacteroidetes ) HA L5 9 1S S Y B S BE 7, 40
ERANY BT RAEZESE. Li S e s KAk B
RGEFI A5 VeIl i Tb B AR ) B R I 78 A I 5 v
B, UFF B ] ( Bacteroidetes ) ELA 7K 15 e 2R 1E
. AT, BRI R T AGS-SBR R4t
U AEUURL T U8 1 F2 22 LR W) R RE, e AT TR R K i
COD ., %, TN FI TP [ R BRiES EZAEH XA
BRI R AR [R) 0 I A BB vE RE R DA G, 55
S AW D ORGP AR i rp A I B 1D
% W ] ( Planctomycetes ). T£ V% % & ]
(Planctomycetes ) 747 — 26 1 & B A R A A A LT
REH  EIREE AP A0 A 5 28 R T R b, 128 R
REAER A M A, ANH, -N | NO, -N43 51 L
PEARFNSZ AR, S0 A S AL, DT A 2 A= 1 U
FY. ARSEg, i FEk COD/N HEBHIR, I B
N ERFERAR DO Z5 44 T as AT, R i >k 0 1% & R 1)
(Planctomycetes ) B A7 1] BE A7 7545 IR A 2 A1k
IRERIIHF.

T 3 2 X8 52 A A T I RS W ) R R
o3BT (3 1) AT LUFE Y, BORE T Je R 5 o iR s
( Clostridium ) #H%F F B fe e, =3k 21.24% . B A 3L
BRARIE | Clostridium J&— 2% EA S AL B 5 2 g 1Y
BRTRE . BT O AE SBR N # R AT A Ak
KW (DPB) sk w4, Mo B A5 3 1 AU AE AL
BRWEIEE Clostridium. XJEFCAH AL WE (DPB) |, Al
DATESREAEE T LA NO, AL 324K, AL i
T L itk A S B S A A o R () I e
Rk HuikiE i 2 0 R B (PAOs) 4% H T & 1l
X153 AN S AT B (Acinetobacter ) . <5 il T )&
(Aeromonas) . ¥¥TF W& ( Corynebacterium) . BRI
J& (Enterococcus ) %" {H R AR Sz 485 B IR 00
I © 28R T A X DU SR W b . T At A
B A i D) B B — 2 T R E AR 181 )8 ( Clostridium) .
[V A, S 7 A7 FE IR S8 28 TR (Anaerolinea ) 4T
J& TS 1] ( Chloroflexi ) W 1 —3 | A i M BE
BRI — R BRE.

[FH, AGS-SBR [ N % WAFTE & 2 Fh 5 A A
X W W BE. Denitratisoma JE 41 M W Bl
( Rhodocyclaceae ) ) —1~#1 J& , J& Fahrbach N
TG KA BR T B TE S e b e B AR B Y R — 28
B B SR SR AL BE D R TR, BE BN A
BEEEAL R BAY , WEKEE ( Thavera ) J2&3T
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SERAVE LW —AE, Tz A T K B R 5
hOTETEKAA RS, RN ERE P AERRE
Gt RE R FRIR BT G R AR L
AN, N R G TR AR /D i ) B ER R ( Comamonas )
0l Ak B 1 ( Nitrosomonas ) |, 3% S5 T Fof 2 A1 GF
SUAHILRE A R LA RES . M T AGS-SBR
RGAITEAR DO FR AT 347, SO as TP A7 4
S BRI AU GO B, SO 4% NPT REAFTE H 3R
R R AN T2 =W R R AN == =R e 2L 87
2. (BN 1 IS0, Denitratisoma W)X 3 B #5855
P It N LA 480 S i A R 2 19 7 AT A
M2 A AL B (AOB) | I il 2 4 fk & (NOB) Al
Planctomycetaceae %575 3K, UL [ MV #8 TAELE B
FRRRAL, EREBA . KA A A S 2 T AR
7 AHARTER g didls 6. 25 b IS
RO M)A H B, IR DO 454, AGS-SBR 2 I 4% 1
Clostridium , Anaerolinea F Denitratisoma #HX} 3=
fH, FECT ROV R GERA R4 A BRBETERE.

3 it

(1) 7E N 28324719 180 d B, AGS-SBR % 4:
I T RAF MR 1B 17T FR1E, XF COD, NH, -N,
TN FI TP f9-F- 35 £ BR R 050 0 87.17% | 95.21% |
77.05% A1 91. 11% , -3t /K i B ASURE 7E 29. 08
2.83.,13.26 £10.26 mg-L™"; NO; -NFINO, -N#J*F
IR BE0 94 3. 48 mg-L ™' F13. 24 mg-L ",

(2) AGS-SBR J i #wia A THI[H] , R G014 75 ek
JE MISS N 3.24 g-L~', SVI 1 ¥ ¥ 4 41.32
mLeg ™" IFARIURL 5 YR IR 2R FE 3 58 10 SN LA 4%
SRR SR  FOA B R A RURLTS U A A ) B
4. AGS-SBR ARGt —FPIRHERE . T ANl | =
RUAEFRIE COD/N HEA= G 5K BB AR T2,

(3) il & W 45 R R, EIE T
( Proteobacteria ) ., J& BE # ] ( Firmicutes ) . 2% B [
( Chlorobi ) . %4 25 1 '] ( Chloroflexi ) 1 $8L #F 1 ]
(Bacteroidetes ) &7 SBR-AGS Jz g 1 3 BN AR HE.
WS Uk 75 U8 B, Denitratisoma Planctomycetaceae |
Thauera . Comamonas . Nitrosomonas Fll Nitrospira B
W i S5 28 R, 1M Clostridium A1 Anaerolinea
JEMERBEAH SCHY TR
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