550 TR T IR 244R 17 5 38 2023 % 3

Eco-Environmental Chinese Journal of Vol. 17, No.3 Mar. 2023
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

XEEB: AERSHEEHEEINSAKGEREEITEERRSIREA
DOI 10.12030/j.cjee.202209181  HhE[432%5  X703.1  CHAPRIAHES A

WA=3K, B, EHVE. BRINSAS LRI AYO SR ALBRBAROR T. 23 3h[J]. PR TR, 2023, 17(3): 722-730. [YAO Renda, YUAN
Quan, WANG Kaijun. Start-up of low-carbon denitrifying phosphorus removal in an A%O process after augmentation of denitrifying bacterial

community[J]. Chinese Journal of Environmental Engineering, 2023, 17(3): 722-730.]
W IR AL B RE I A%/O RAHALBRBEISIR 1.2
J5 3l

Wed=iA 12 R, YRS
L3S AE KRBT Be, dLaT 1000845 2. K LT G 37 IX PR EE QU 22 e o KV 300457; 3. b5t T K2 B A 3R
BetgBe, dbut 100048

W OE ORE AR BIR L2 SEPRROR,, R it U N (SBR) AR IS 4 B v 3 5 38 1 757 IS 4 1Y U
T JF AR (20£2) °C. pH(7.5+0.2) Fl¥% i %2 (DO) Ky 014 BN 2% 1 & 48 B A A R BF o 45 21 [m] isf 1) SIF i
R 0 i R 6 Sk L A2 AR Y B R AL B AR L OB L I R ARG A R (AYO) T, LA I b A R AR RN
WA RBEIIRE, FARTZHR. &REH: FIMARMBAHEEE, AYO TZKAT HE M M
BRI, HRFKBITRE; RIEMABEREIRAEN TP X bR 5 AT H{E 20 0.014 8 kg (m*d)'; IR H K TP 7
fHR 11.95 mg L', FL&R S0 8 it 5 0 S0 W i it ST 249 LL R 2400 2,40, RIVP- 35 B Ak B 9 236 12 3K 73.34% . X % B
EHIG IR AYO T AW I SE B T R LR B s gl , UE B T SRS AL B i 0y AR W am Ak Ve T, b 9 s il AR B
T T B8 B HEE 09 A XL 3 F B A FE Dechloromonas{ Rhodobacter. Thermomonas %% . ARHF3E 0] IR R I TAL 515
1500 R G0 B RAR AL W I RSB T2, IR A HOR F SOAE AL BR B 1 (DPAOS) #2417 £ Z5% .

KHIE HIGR T AYO T2 RAEMPREE; (K0k; RASTLEERE; EWamik

WA G A WAL TN m & T RE IR R L, X IAT L AT GE , 2 5 K AR BRAT I 38 5K
15 W Btk DI ) 15 R0 A 3R A o AR TS K AR W 0 R W T T, S i A R W S 1 8 AR W I AR A L
AL A HURIE AR A 5 e = it o DA R 6 FE - 52 14 1 i il Ak ok ol A B i 12 6 1
N TR, BT DD RIE R BERE T K, R ARER A5 K AR BT AN SR, T R A T
GG Pe e AN Ta] 5 ME LD & S A AR B i AR AR OB EE , DI A B S B IRAUE R B, 24k
FERBERY R BRI, kG BT S B AL BRBE DI RE A LB AL, AN $E s 4 S XK g 45
BA B IE) . 3SR LU R 5% B HE K SR IR AR A/ AR IS o CHE TR L D Ak B ORI |l Ty X
SR AN L (R& . SRR AL) 22 2 1] 0 SOR AR BR Bl B i —Fh 20, e il A A W S e
AL B B 15 U TE 2 N5 IR R G b b AT, DT 3R S8 1 AN ) B A ] 19 5 4 1Y SR A’N-SBR & 4t
FR BN e A5 R0 S A%, SO AR E B R, Ak, Dephanox, A*O-BAF., A*O-BCO {5
TR BTG 8 L 2 S B A R g Dy T B AR A

A= Wy it A RT3 S O s 7 gk T AR A Ak A TR R R T A DA v I R A A R Y ], AT
s BHEE: 2022-09-30; FAHHEA: 2023-02-17
EETH: B R IE Y il 516 BB K4 T (20172X07102-003, 2017Z2X07103-003)

F—1EH: k1 k (1985—) , &, ML, WL TN, yaorenda@l63.com; NRIBEIEE: TILE (1960—), 5, W1, #HIZ,
wkj@tsinghua.edu.cn


mailto:yaorenda@163.com
mailto:wkj@tsinghua.edu.cn

553 148 WAk % RIS AL ERER AYO SRS AL R BB T 25 f 30 723
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Fig. 1 Diagram of an A*O process
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TP 19 KBRS 12 VAR A BB FNAF S Wl 3, RO BRI 500 AR i 3 .
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Fig. 2 The performance of TP, COD and NO,-N of A*/O process in different zones
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TG PR YGRS B 3 S A Ak R B A A TN 0 A AR AR B RS AL R s 4) EA IR R
TE R S 2SR (1) A b AN TR L AT BR B T AR Y, A7 S S ALY PAOs B RT HEAT R RS AL PR B, E O AE
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Fig. 4 Results of gene sequencing at the genus level
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Pseudomonas . Jii & B 1% J& Dechloromonas . 5 ¥ 1 J& Flavobacterium . BT K & Thauera. 41T
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519%. 11.70%. 7.76%. 3.48% H10.87%, HHEFN {580 ER S AYO N 44T EH41 K (R
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TE AYO I #% 18 17 2 55 101 K 2 i b By o 90 5 0 2 B o8 A XS A0 5 8 o 7 3 AP TS e
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WPl & W S AL TR RS I 2 AYO e i I, FEKWizdrrh, Z RN SBERZZm, W
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Start-up of low-carbon denitrifying phosphorus removal in an A*/O process
after augmentation of denitrifying bacterial community
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Abstract In order to explore the practical effect of low-carbon denitrification phosphorus removal process, the
start-up study of the process was carried out in sequencing batch reactor (SBR). The substrate flow acceleration
rate was adjusted according to the substrate reaction rate under a condition of a temperature of (20£2) °C, a pH
of (7.540.2), and a dissolved oxygen (DO) content of 0. Denitrifying bacterial community that could use both
nitrite and nitrate as electron acceptors was enriched and added into an anaerobic-anoxic-oxic (A%Q) process to
stimulate the denitrifying bacteria to play the biological phosphorus removal function in the reactor. The results
revealed that after adding denitrifying bacterial this A*/O proeess had obvious denitrification and phosphorus
removal reaction, and the system ran stably. The average load of TP removal by denitrifying phosphorus
removal was around 0.0148 kg-(m*-d)"'. The average concentration in the anaerobic effluent reached 11.95
mg-L™', and the average ratio of anoxic phosphorus uptake amount to aerobic phosphorus uptake amount
reached 2.40, that is the average denitrifying phosphorus removal rate was as high as 73.34%. This indicated that
the start-up of denitrifying phosphorus removal was achievedin this single-sludge A®O process, thus
demonstrating the biological strengthening effect of denitrifying bacterial, and the comparative advantages of
denitrifying phosphorus removal bacteria including Dechloromonas , Rhodobacter , Thermomonas , etc. This
work proposed an available choice to take better advantage of DPAOs in a traditional activated sludge system to
accomplish low-carbon biological nitrogen and phosphorus removal.

Keywords single-sludge process; A’/O process; denitrifying phosphorus removal; low-carbon; denitrifying

bacterial community; bioaugmentation
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