%37 % H15#H o 2 K HE K Vol. 37 No. 15
2021 48 A CHINA WATER & WASTEWATER Aug. 2021

DOI:10.19853/]. zgjsps. 1000-4602.2021.15.012

D-A* 0 TZ 5 R BV YEENIBAR

A #, o ox F2, kaa', AR, kE
(1. 2L FR LFAYEREFR, =d 2% 653100; 2. 2R FEHFEHTK
RF5EMAFFR, =d T 678400)

W OE: DAOAETAOZZHHURAINRA/ SARBEBTFTRAEELY, AAKA
REGRARBEAA NS FRAR, AT EW D-A’0 TE SRR AA NS M RE, KA R
A B A FEHAR AN amod I B A pufM B x5 D-A*0 A0 FAY T L 5 M5 8 P IR A A AL
BB A B S AT A AT 45 SR A AT B, AR T8 Al 2] 4 amod AR 49 A
WA RAARICH K H RRIOE LR RE T 8 A, AT BRI A AR B - R E AL
KA, BAACEIHE A D-A’0 F A P a9t (3.24% ) & A*0(1.48% )t 2.2 4558 - R HH
JE D-A’0 JF 8 F 69 1) (0.21% ) 52 A0(0.11% ) 89 2 4%, m AR £ B A £ 38 J B ALE D-A"0
IEFPHAI, TI,D-A’0 A% NAHEHFEBRMAENFF LR R HWOABEE, B0, &
AL L P EAAME S pyM AR GHANA TR ZARBEA EFEFAFSH, AP EHBARL
AN ARB AR 1RAERE AL D-A’O HFERE T o) (8.52% ) & A°0(5.51% ) 4 1.55
e, B D-A’0 TE P ey PRATE AL BEATH 0 A E RIGKE LR H  FECRAFBERK
FHFHTAOLLPHEIL LT, Wb, @it a SRR FE BT, 3 —F i
T D-A’O TE AR R AFGHMAEN AT S A, B B 50 ILRAA I &R T

XEIF: D-A0 TE; amoA; pyM; AP SHE; BBLR; AN KR

RESEE. TU992  HERIRAL: A XE4HS: 1000 -4602(2021)15 - 0070 - 07

Efficient Denitrification and Organic Matter Degradation Mechanism of D-A’O

Process

ZHAO Jing', LIU Qin', ZHANG Jing-jing', WANG Zhi-yuan’, YE Chang-bing'

(1. College of Chemistry, Biology and Environment, Yuxi Normal University, Yuxi 653100, China;
2. School of Agriculture and Biological Sciences, Dehong Teachers’ College, Mangshi 678400, China)
Abstract: D-A’O process is a dual-series alternating anaerobic/anoxic sewage treatment process
modified by A’O process, which has significant effects on nitrogen and phosphorus removal and organic
matter degradation. To investigate the reasons for efficient denitrification and organic matter degradation
in D-A’0 process, amoA gene and pufM gene were employed to detect and analyze community structure
of denitrification and organic matter degradation microorganisms in activated sludge of D-A*0 and A*0O

processes. At family level, 8 species of microorganisms containing amoA gene in the two processes were
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detected, including Nitrosomonas, Proteobacteria, Pseudomonas and Moraxella, among which

Nitrosomonas and Betaproteobacteria were the dominant species. The proportion of Nitrosomonadaceae in
the aerobic tank of D-A*O process (3.24% ) was 1.2 times higher than that of A*O process (1.48% ),
the proportion of Betaproteobacteria in the aerobic tank of D-A>O process (0.21% ) was twice as high as
that of A*O process (0.11% ), and Pseudomonadaceae and Comamonadaceae were only detected in the
D-A0 process. Therefore, the D-A’O system had more abundant species of denitrifying microorganisms
and higher population density. In addition, a total of 8 species of microorganisms containing pufM gene in
the two processes were detected, such as Proteobacteria, Bradyrhizobiaceae, Methylobacteriaceae and so
on, among which Proteobacteria and Bradyrhizobiaceae were the dominant species. The proportion of
Bradyrhizobiaceae in the aerobic tank of D-A*O process (8.52% ) was 1.55 times as high as that of A>0
process (5.51% ), and the number of Methylobacteriaceae, Sphingomonadaceae, Cetobacteraceae
Burkholderiales , Hodobacteraceae and Hromatiaceae in the D-A>O process was higher than that in the
corresponding tank of the A*O process. Furthermore, analysis of o diversity and species abundance
heatmap further indicated that D-A”O process had more abundant microbial species diversity and higher

nitrogen removal and organic matter degradation ability.
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Tab. 1 Information of sequence and OTU
FEfh 44 B FPAECR | HARPSl | OTU $oe
Aerobic A amoA 24 202 24 071 1784
Aerobic B amoA 26 244 26 157 1393
Anaerobic A amoA 12 918 12 905 1 059
Anaerobic B amoA 30 419 30 300 1 849
Aerobic A pyM 81 068 80 595 1582
Aerobic B pufM 75 033 74 939 1313
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Fig. 1 Rarefraction curve of amoA gene and pufM gene
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Tab.2 The amoA gene microbial composition in D-A*0 and A*O processes %
m H Aerobic A Aerobic B Anaerobic A Anaerobic B

K44 Bacteria_noname 90. 44 63.22 82.43 75.21

#4325 Unclassified 6.07 32.79 14.55 22.33

WAHAL B R Nitrosomonadaceae 1.48 3.24 1.22 2.07

B - ZFIE H Betaproteobacteria 0.11 0.21 0.10 0.17
RPMITE Pseudomonadaceae 0 0.11 0 0

B G Moraxellaceae 0.01 0.05 0 0.02

WA Enterobacteriaceae 0 0 0 0.04
MNEBHIE Comamonadaceae 0 0.02 0 0
HMNRLINE R Ectothiorhodospiraceae 0 0 0.03 0
FRIN A Acidimicrobiaceae 0 0 0 0
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Tab.3  The pufM gene microbial composition in the aerobic

tank of D-A”0 and A*O processes %o

m H Aerobic A Aerobic B
KA 4, Bacteria_noname 64.11 39.94
R4+ Unclassified 13.85 32.10
ASTE B Proteobacteria 14.91 18.08
18 A= MJRE A Bradyrhizobiaceae 5.51 8.52
e H BLAT & Methylobacteriaceae 0.54 0.82
[ s B A Sphingomonadaceae 0.78 0.07
EEFFRE Cetobacteraceae 0.24 0.25
B ARG . o

Burkholderiales

213X Hodobacteraceae 0.04 0.04
£ F Hromatiaceae 0.01 0.04
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Tab.4 The « diversity of amoA gene in the samples

g H | e | Vet [ AcE #gt | chao ti
Aerobic A 2.89 0.20 |22302.87| 9725.50
Aerobic B 3.33 0.10 28 936.68 | 12 235.63

Anaerobic A| 2.78 0.29 17 903.57 | 8 991.26
Anaerobic B| 3.0l 0.14 |43 508.82 |18 013.84
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Tab.5 The « diversity of pufM gene in the samples
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Aerobic A 3.37 0.11 5141.10 | 3322.13
Aerobic B 4.23 0.04 6 580.43 | 4 134.60
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