oK AR 2023,42(8) :87-93,110 Water Purification Technology

FERI, AMEE, $RIAT, A SES BN UCT T2 ARTEREL)]. HokBoR, 2023, 42(8) :87-93,110.
LURP, SUN G X, XU W J, et al. Performance of anoxic step-wise UCT process for nitrogen and phosphorus removal [ J]. Water Purification
Technology, 2023, 42(8) .87-93,110.

S L Y -+ Ly Y YN
HENSERXUCT TZEH BB
FEEGA NGRS RS TR R AR eg
(AL ST R A TR R A B TR E B L2 100037, 2. 15 R B8 (0 9 Tl s K 15 S ) T8 A <db 50> 110, I 51
100037)

# E fFUCT TR 38 —Fogr RS 4 s Bl UCT T TR &8 302852 18 T 2 XA 16 157K
AL PSR I X 45 A T RESATC B B L BRBE I AN A W e v b AT b . T 284745 SRR T, COD, (2 A TN Hl TP (-1
FBRFBSIHIA 95. 85% 99. 37% 83. 12%F1 87. 13% , 38 izb FUM o et V- e I, iy Bk 8 b A Bk STt 44 2 0 o D 48 Fg
RETT o RN A3 B KA ) T R GE M AR 0 W 52 T, DT 235 AR AT I it 28 DR AR B 1Y NOS-N VR B2 3/ NOS -N X PR 48U
BRAAMIEEN Rl P 25 R 7R TS B TT] (Proteobacteria) FIHMFTF I 1] ( Bacteroidota) L HH T, 7EH 8 UCT 1.2
™ | Candidatus _ Competibacter ( 18.75% ~ 26.43%) . OLBS ( 7.81% ~ 12.52%) 55 ) fi 1k B M I 4 & J& , Tetrasphaera F
Dechloromonas & FEL [ RBETR , A F T 5 B 2% 0 B8 bRt

KA BABREE UCT T2 #&rB Btk BUEYRES

RESES: TU992  XERIRE: A XEHRS: 1009-0177(2023)08-0087-08

DOI: 10. 15890/]. cnki. jsjs. 2023. 08. 011

Performance of Anoxic Step-Wise UCT Process for Nitrogen and Phosphorus Removal
LU Ruipeng'?, SUN Guangxi'?>, XU Wenjiang">, DONG Na'?, LI Anfeng"* "
(1. Beijing Municipal Research Institute of Eco-Environmental Protection, Beijing 100037, China;

2. State Environmental Protection Engineering <Beijing> Center for Industrial Wastewater Pollution Control, Beijing 100037, China)

Abstract Based on the UCT process, a novel anoxic step-wise UCT process was developed to nitrogen and phosphorus removal
efficiently. The performance of novel UCT process during synthetic domestic wastewater treatment was evaluated in this paper.
Meanwhile, the nitrogen and phosphorus removal ability and the microbial community characteristics of each functional tank were also
studied. The operation results showed that average removal efficiencies of COD. , ammonia nitrogen, TN and TP were 95.85%,
99.37%, 83.12% and 87. 13%, respectively. The analysis of nitrogen and phosphorus mass balance demonstrated that the nitrogen
removal capacity of both front-anoxic tank and back-anoxic tank were apparent. The step feed mode was beneficial for improving the
performance of nitrogen removal, decreasing the concentration of NOj-N returned to anaerobic tank and reducing the adverse effect of
NO3-N on anaerobic phosphorus release. High-throughput sequencing results revealed that Proteobacteria and Bacteroidota were the
dominant phyla. Denitrifying bacteria such as Candidatus_Competbacter (18.75% ~26.43% ) and OLB8 (7.81% ~12.52% ) were the
dominant genus, and Tetrasphaera and Dechromonas were the main phosphorus accumulating bacteria in the novel UCT process, which
were conducive to efficient nitrogen and phosphorus removal.

Keywords nitrogen and phosphorus removal UCT process anoxic step-wise step water feed microbial community
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Fig. 1 Schematic Diagram of Anoxic Step-Wise UCT Process
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Tab. 1 Influent Quality

IKFAEBR SRR/ (mg- L")
COD, 319. 00~413. 00
H2A 51.00~77. 47
TN 51.45~78.49
TP 5.19~7.78

K2 PORITERBERIY

Tab.2  Composition of Trace Elements Solution

% g/ (g-L7h)
FeCl, 0.9
CuS0, -5H,0 0.03
H,BO, 0.15
KI 0.18
MnSO, 0.05
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NaMo, H,0 0.06
CoCl, -7H,0 0.15
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Fig.2  Operational Performance of Anoxic Step-Wise UCT Process
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Fig.3 Concentration and Amount of NO;-N and PO} -P Removal in Each Functional Unit
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Tab.3 Microbial Diversity and Abundance

FEE

IIfEIT OTU R
Shannon #6%0  Simpson 5% Sobs 5%k Ace FEHL Chao F5 %

R & 577 4.383 0.037 585 642 647 99. 69%
T BB 4 592 4.403 0.034 593 662 659 99. 66%
J& Bl 598 4.462 0.032 595 658 675 99. 66%

I 579 4.353 0.037 579 649 667 99. 65%
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