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Abstract: The removal of nitrogen and phosphorus along the process, the activity of nitrification,
phosphorus accumulation and phosphorus release of sludge in an oxidation ditch based A*/O process and a
typical A’/O process in a municipal wastewater treatment plant in Xi’ an were measured, and the
performances of the two processes for nitrogen and phosphorus removal were compared by fluorescence in
situ hybridization (FISH). In the oxidation ditch based A*/O process, the nitrification activity of sludge
was higher, and significant simultaneous nitrification and denitrification took place in the aerobic tank,
indicating that higher nitrogen removal performance was obtained. The abundance, activity and
phosphorus removal capacity of phosphorus accumulating organisms (PAO) in sludge from the oxidation
ditch based A*/O process were similar to those from the typical A*/O process. As a new municipal
wastewater denitrification and phosphorus removal process, oxidation ditch based A*O process has the

value for extension and application.
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Fig.1 Schematic diagram of oxidation ditch based A*/O

process
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Tab.1 Probes used in FISH experiments

i H TREF Fric s WEFHI(5'-3")
EUB338 Eubacteria GCTGCCTCCCGTAGGAGT
ST (EUB) EUB338-1 Planctomycetales GCAGCCACCCGTAGGTGT
EUB338-1l Verrucomicrobiales GCTGCCACCCGTAGGTGT
PAO462 Accumulibacter CCGTCATCTACWCAGGGTATTAAC
R (PAO) PAO651 Accumulibacter CCCTCTGCCAAACTCCAG
PAO846 Accumulibacter GTTAGCTACGGCACTAAAAGG
REHERE (GAO) GB Competibacter CGATCCTCTAGCCCACT
Nso1225 Ammonia-oxidizing bacteria CGCCATTGTATTACGTGTGA
A AR (AOB) NEU Nitrosomonas spp. CCCCTCTGCTGCACTCTA
Cluster6al92 | Nitrosomonas oligotropha lineage CTTTCGATCCCCTACTTTCC
Ntspa712 Phylum Nitrospirae CGCCTTCGCCACCGGCCTTCC
AR ER AL T (NOB) Nispa662 Genus Nitrospira GGAATTCCGCGCTCCTCT
NIT3 Genus Nitrobacter CCTGTGCTCCATGCTCCG
2 #R5H®R B EZEI B AOK R 2, v LLE W, iR T2
2.1 SR AYO TE WGBSR 7K COD \NH, =N Fl TP ¥ & 53 51l/N T 30 .3 F1 0. 3 mg/
PRk ] 2013 45K /B Lk ATk LAk T H A IV ARk L T T

JoTHE A 26 2 R BETS K Ak 38T G W HETSObs )
(GB 18918—2002)—%% A ¥ifE. H 201847 H TR
IRAT (L F K PREE BB o) (GB 3838—2002) IV 2%
IKHER bR . 2018 4F 10 H—2019 42 A 1] , 144,
fEVA R A0 T2 R R PG 2 1 2 is 471 AY0 1.2

JKTN, FALIEHRL A0 T2 FHAY A%/0 T 22X TN 1y
B ik 2 40. 05 F136. 06 mg/L. A W, Ak
TR A0 T2 A0 T 2% A7 WL R 1 2 R Ak
SR Y HHTE X TN B LB i T e, R AL
TR A0 T2 B A3

®2 HHAKKER
Tab.2 Quality of influent and effluent mg- L™
i H CcoD NH,"-N TN TP SS
. i\ 339.23+122.66 45.85+11.90 50.59+12.15 4.39+0.94 241.19+120.78
SR A0 T2
HK 19.19+4.15 0.54+0.36 10.54+1.94 0.20+0.07 6.60+1.30
AYO T K 249.19+37.63 36.12+5.38 44.36+4.87 3.86+0.68 163.77+37.84
y -4
HK 17.85+3.15 0.32+0.26 8.30+1.26 0.19+0.05 4.43+0.56
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AR FAAE T, AR T A0 T2 i 45454
PATEH K AL o T AR A AN ] 2 s o T, i
7K TN 24 37. 64 mg/L, H T75 U Inl 3 9 # B H (s
VIRt LR 90% ) , IR 480 1 7K TN 24 22 mg/L., il
PN H TR GV I A R RN B A AR A TN B 2
12.52 mg/Lo HTASARAE R, 480t /K S AR B2

9. 78 mg/L[% A 3. 45 mg/L, Ik /b T 6. 33 mg/L; MM
A H 2. 50 mg/Lﬂ‘%y‘] 5.24 mg/L,inbuT 2. 74 mg/
L, S A B B S i A R 3G ™ ARV, [RlA),
B 12. 52 mg/LFE 2 8. 78 mg/L, Ui B 45 i A7 75
[7] 25 i Ak 52 A Ak 52 B, HEXE TN A 25 B BT ik 2% oy
41.77%. 3% —FAEZEL T2 th A 72, 2
AR A0 T2 5 LA A0 T2 1 X
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Fig.2 Change of nitrogen and phosphorus concentrations

along the process
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Fig.3 Changes of nitrification activity of sludge in

oxidation ditch based A*/O process
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Fig.4 Change of PAO activity of sludge in oxidation ditch
based A*/O process
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