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Abstract:  Nitrite-type denitrifying phosphorus removal process is considered as the most energy-
efficient technology for enhanced biological phosphorus removal. In this study, sequencing batch reactor

(SBR) was employed to achieve nitrite-type denitrifying phosphorus removal through the operation mode

E&TH: BEXRAAMNZESHFHTIE(52060013); SRMEIHFEEXEETIHE (2020CXPT-14); KA XK E
IH (524138)
BIE1EE: BB E-mail: meggyma@163.com

- 18 -



www. cnww 1985. com

T b, AR 3 R AL IR R G Bk i S R R BRI % 41 &

of anaerobic/aerobic (A/0) (fed with a mixture of sodium acetate and sodium propionate in equal
proportions) and anaerobic/anoxic/aerobic (A*0) (with sodium propionate and sodium acetate as the sole
carbon sources, labeled as R1 and R2 respectively) successively. The results showed that the addition of
nitrite during the period of A/O operation favored the rapid establishment of the denitrifying phosphorus
removal. The anoxic phosphorus removal rates of the first day with A’0 operation were already 48.18%
and 46.60% in both systems, respectively. It was found that after 36 days operation, high-efficient
nitrite-type denitrifying phosphorus removal performance was achieved in both systems through
increasing nitrite dosage gradually and step-feeding, as well as extending the anoxic hydraulic retention
time. The maximum anoxic phosphorus removal rates were 78.38% and 77.02%, respectively. High-
throughput sequencing results indicated that the abundance of polyphosphate-accumulating organisms
(PAOs) in R1 and R2 systems increased from 5.55% to 27.77% and 13.62%, respectively, after A*0
operating mode. The predominant genera were Accumulibacter, Pseudomonas, Dechloromonas and
Flavobacterium, in which Flavobacterium was the most abundant genus. Compared to A/O operation
mode, the abundance of Flavobacterium in the R1 and R2 systems increased by 23.35% and 8.50%,

respectively, indicating that Flavobacterium was one of the main functional genera for efficient nitrite-

%54

type denitrifying phosphorus removal.

Key words:

nitrite; microbial community structure

s Ak A W bR (EBPR) T 25 f TS M A
B IR R RS AE TG KA B AR B Tz N .
2 12 3 2 i R R R A 1B AT S BRAL B R
B (PAOs) ¥ & 45, TS B BREE 9 H 19t 20 fik4d
90 4FAX,, Kuba 55 & B T S A 1k B W5 1 (DPAOs) ,
AE AL TE B S 2 1F T LA NO,/NO, 1l vy T2 AR k47
SAEACRRRE > SR, T R AL R B b F L S
B4 T 1) DI 18 43 285 18 A 3 il AR T R R L 52
PRI 2R AT DL W B 43 — 2. HLRR A 0,19
Po; BEREFIH NO,” \NO,™, X REFIFH O, 194 Py HAE
FIH NO, F1O,, HARRER I NO, B Py, o 45 I
JIFid £ 500 PAOs AN — 52 B SO L BRBE DI AE , 1
DPAOs 7] DL AT U S il . A WF9E R B, a7 R AT
i) EBPR 2 45 ] 52 B 60%~80% B i 4 55 g R 1507
I K BEAE T DPAOs 1 80 47

W H A, KA AR 2 G 0 s S AR A7 A R
K BITARUE SR, R, 24 18 i 7E PAOs Yl
A B BB Al R 2L , 76 DPAOs Bk B B i e Bk 4
B AR NO, e B K 4% iy =X S5 4 it , LA S 80 IF
TSR R 8 I Al AL B R G sk A o [l SR
16S rRNA $7 AR 25 52 = ZERR ) g 141 & 19 5 4 1%
DL RGN BT A A 7 Ak, LA Ol S0 Al R

denitrifying phosphorus removal;

carbon source; operation mode; PAOs;

T A AR SR BB A 1 o FH B 4 AR S 4

ML ik

LNEE

SBR S 1 4 UL 1, 4R & B 35 em, NN
14 em, BN 5. 4 Lo BHN BB T WU SRS
R AR MR A0 B h % I B Ty A By
BEHY DO #RI17E 2~3 mg/L, pH #5176 7. 5~8., F4k
5 4318 R 11 R R R I, DT S 1 3 VR P P
A ShHE RS, RN A% 1 MLSS 4E 45 7E 3 000~
4 500 mg/L, 3 & JE AR HEJe S8, A5 5 e i
(SRT) 2y Ry (24+3) do S50 I ] 15 5 19 FF 56 F A i
Al

1
1.1

TR

RIACELrEE

1

SBR R R &
Fig.1 Schematic diagram of SBR reactor
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Fig.2 Pollutants removal performance of R1 system

during PAOs enrichment stage
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Fig.3 Typical periodic metabolism of R1 system during

PAOs enrichment stage
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