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Abstract : Thl% study focuses on the nitrogen ( N)zand pho%phoru% (P) removal characteristics in a simultaneous nitrification-
endogenous denitrification and phosphorus removal ( SNEDPR) system at different influent C/P ratios. An extended anaerobic/low
aerobic ( dissolved oxygen: 0.5-1.0 mg-L™") sequencing batch reactor (SBR) fed with municipal sewage was studied by adjusting
different C/P ratios (10, 15, 20, 30, and 60). The experimental results show that the proper reduction of the influent C/P ratio ( C/
P ratio reduced from 60 to 30) enhances the competitive advantages of phosphorus-accumulating organisms ( PAOs) in the SNEDPR
system. The highest phosphorus removal efficiency was achieved at a C/P ratio of 30, with the anaerobic phosphorus release rate
(PRR) and aerobic phosphorus uptake rate (PUR, used as P/MLSS) reaching 3.5 mg+(g-h) ~'and 4.2 mg-(g-h) ~'respectively,
and an average effluent PO, ™ -P concentration below 0.3 mg-1."'. The percentage of PAOs contributing to the storage of endogenesis
carbon ( Py, ,,) reached 88.1%. However, a poor phosphorus removal performance was observed with further reduction of the
influent C/P ratios to 10; both the PO, ™ -P removal efficiency and Pyyo, andecreased from 38. 1% and 82.4% to 3. 1% and 5.3% ,
respectively. The PRR and PUR were 0.2 mg- (g-h) "'and 0. 24 mg-(g-h) ~", respectively. The COD removal performance was not
affected by the decreasing influent C/P ratios; the average COD removal efficiency stabilized at 85% . In addition, the nitrification
performance became worse with decreasing C/P ratios (from 60 to 20) because the effluent NH, -N and NO, -N concentrations
increased from 0 and 6.9 mg-L ™" to 5.1 mg-L'and 16.2 mg-L™", respectively. The nitrificaton performance recovered when the C/
P ratios further decreased to 10, but the nitrite accumulation was disturbed as both the effluent NH, -N and NO, -N concentrations
reduced to 0. The effluent NO; -N concentration increased from 0. 08 mg-L™"to 14. 1 mg-L~". The SNED efficiency first decreased
from 62. 1% to 36.4% and then increased to 56.4% . The advantageous competition of glycogen accumulating organisms ( GAOs)
improved when the influent C/P ratio was lower than 15. The enhancement of the endogenous denitrification ability of GAOs might
explain the recovery denitrification performance of the system when the influent C/P ratios decreased from 20 to 10.

Key words: C/P; simultaneous nitrification-endogenous denitrification ( SNED ) ; denitrification phosphorus removal; phosphorus
accumulating organisms (PAOs) ; denitrification glycogen accumulating organisms ( DGAOs)

W B H#A: 2018-06-01; 21T HHA: 2018-07-06
ESWE: MK ARPFIELTIH (51778304, 51708311) ; IR A ARF#E LW H (ZR2017BEE002 ) 5 1 [E 1+ /5 AL 2 B 4 WU H
(2017M612209)
1EEE . Eﬁ%f—l(l989 ~), &, WA, BB T K IE YeE S, E-mail . :zhenjyl2@ 126. com
s« MWEMEH , E-mail ; elainewangxx@ 163. com



344 2D 55

B 40 %

15K AL 3 b B I AR HE R BOK R s B R
HaE i A s il K U o X ekl v 7k
QbR E SCH T SR, T TS KK BRK
W sh itk i Z R 52, 4505 K b 2R ) AR ME S
PRS2 M0 B0 L BR B 5 B [ 2B A Ak RS Ak
(SNEDPR) R4 $5 16 IR/ - B AS 18 A7 B IR
b, REEE (PAOs) TEIR B F itk N £
BB L (Poly-P) FVWE I ( Gly ) 7= 2k fig e ik i
K MR I K FLARAE S PHAs, MR B PR
PO}~ -P 1Y B il ; T 7E B S0 4% 10 B Ak 3 T
(DPAOs) FIl 141 i 1 it A7 1Y PHAs AE R B, LA
NO; | NO, N F2Z IR T B i1k (Rl ) ,
M 58 W75 7K 8 Y 22 Bk 78 SNEDPR-SBR &R 4844
Bk AR RS AL . PRIR SRS Ak SR A TR B, A7 TE
AR LA S G A BRI R R, AT SE s K Y w4
J BRI e T MR T SR A5 B aed X i U
SEAIOT A, L — B2 O, ARG K
PG A SR, HEATTHE ﬁ mwiamﬁ
0777 T

ﬁﬁ%m%i%%ﬂﬁwm@mI%MMni
fﬁ%tljfﬁﬁ/ﬁﬂ*&/&ﬁp“ - {qﬁ’q’:ﬁ},DO) 5
#mﬁmwﬂmw?9”ﬁﬁ’ﬁ$% ARG
CY/P R A B USSR I 2 - et
Enm”Jfa%PMRM%%WﬁPMk% AT
TR 2 (R B PAOS 2K 4R U8 ¥ M
(GAQS) . TRAEEE GAOs W it AN 57 A7 WL IR 45
PHA, 76 hFELELAE /Mt PHA 72RE, JFFH T4 i
VR LR A0 A, (H AR P R A7 7E B AR 3 ik
7 B IRE T, GAOs M EER ST
£ PAOs R AY EBRNZ —, 1 R Gk k
PO; ™ -PHff 235 Z2 48 T W AR B 28 1 38 34 H
A, A6 C/P XA EIL AL . AL BR B 1
Wﬁﬁﬁﬁ,ﬁ%o@ﬁam&ﬁﬁmﬁﬁmﬁ
7K SNEDPR % 4t i AU SR B PE BE 1 52 00 v R IWLAGE .

ARMFFE LASEBRIR T V5 K AR FRXT G, SR FH AE
JRA (180min ) /fIK% (DO:0.5 ~ 1.0 mg-L~") iz 17
) SBR W%k, il 3L [EE COD # /K vk B I 0 2k
IKPO; ™ -PHk B 1 7 Kok % 2 R TR i K C/P HXE
SNEDPR Z ¢ bR R0 A0 R A5 il A0 5 il A I R 1

FIEEI, LAYk SNEDPR R G07E ARl C/P eIk KAk
P AP ) S B SR A AR

1 #R5FE

1.1 RS 5Er 7

A B0 %% B Ok SBR N #%, A LB 5
B, SRR 4 L, ARERN 3.2 L, BV A
WA KT, Uy KFEEE, B FEas AT
PidE. R IER R A/ MR B T, BRETT 4
AN, BRI 6 h, B AT R N ST PR A
FF 180 min (L FHHEK 5 min), ﬂfgihﬂﬁ PEE 150
min (ELFEHEYES min) , JTIE 20 min, ﬁFﬂ(S min, F
ﬁsmnﬁf%W@ﬁ@f%%E2$3ng
SRT Jy I5 d, 4B DO ii T%?ﬁgﬁﬁﬂf
05~10mgL1 FRLIA .
1.2 ﬂ%mﬁﬁ@ﬁﬁﬁ

ﬁﬂmm%ﬁmﬁmﬁﬁ%k%m@ﬁdw
St AR AR R 2 L SR SBR 2
B2 A VA R B A i A (R
) A AL MEfE  SNED SRR TN 255 %R 3
ﬁwq%ﬂ%a%,&mmﬁymﬁﬁﬁ?ﬁaz
meg-L~" M E SBR N5 R IEE (MLSS) I 3.2

L™, V5UelikE (SV% )N 36%.

AR SR ERE T 5 T 75 A R RS A Ak
FRIG TS K, A i il 3 40 [ 25 T8 K 2R
B AR JEE Y E K COD HRIE N 300 mg-L~", [A]
B LB R S 4P B PO, ~ -PRER, FH DA RIBE AN [] o
FER C/P. iR B AR HPOR ] C/P 24T R i k7K
KB L 1.

F1 FE C/PEHTHKKR

Table 1 ~ Concentration of the substrates with different C/P ratios

c/P Z1THE]/d NH; -N/mg-L~="  NO; N/mg-L~! NO; N/mg-1,~! PO}~ P/mg-1.~! COD/mg-1~!
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Variations of the PO3 ™ -P concentration and removal efficiency, PRA and PUA, in the SNEDPR system at different influent C/P ratios
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