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1. Feed tank; 2. Peristaltic pump; 3. Polyurethane sponge

filler; 4. Heater; 5. Outlet tank.
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Fig. 1 Reactor setup
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Fig.2 Polyurethane sponge filler
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Tab. 1 Operating conditions for the reactor

IBATHE] 3 7KNHa -N/ 3#E7KNO2 -N/ HEZKNLR/
. HRT/h 3 -1
Time/d (mgLfl) (mgLfl) (kgm -d )
1~50 20+3.21 2598 +3.02 8 0.15+0.01
51~100 20+5.02 28.72+2.76 6 0.20+0.07
101 ~150 20+3.11 28.37 +4.25 4 0.31+0.02
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-39 1 2 7K NHE-N Hl NOZ-N 43 31| 2y 23.10 Al
2598 mg-L', ItAh, HRT 451 8.00 ho 4 1 J&
H/K I NHE -N F1 NO; -N ZpRR&%KAK, 217 504d
J&i, 7K NH -N 1 NO; -N IRV 5.54
2.68mg-L'. SFHHIK TN ikl 10.44 mg-L ',
T GB 18918—2002 "i—ZhnifE(15.00mg L) o
H7K NOZ-N i ik B 52 1 THia 3, 23 Eh
2.22 mg-L, BLHf ANO;-N/ANH-N §)F 35 {E Ky

1.34 7 FHIEAA 1.32, ANO; -N/ANH -N [ 341
4 0.13 L FHRS (A 0.26.
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6.00 h, IHEA & 67 fif 5 (NLR) M 0.16 kg'N-m>-d!
% 021 kg'N'm>-d"', i & HRT W REAG, 55 1A
H 7K NH;-N Fl NO3-N Jii & ¥ & 43 3 &y 4.81 01
2.17 mg-L7, TN ZBR%N 79.29%. Bl AP
KE, AN FZ #im 55, IR A 2 A AR 3
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PLE, IR %2 3 HRT i whdy, TN £ 5 R ek
85.79%, KW gi R ZERAIR Y HRT 2544 F S v &
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YIRS T SRR AR AL . AN st # v, HSE
A i A B UL 38 R i VA 48 B R A W BB 22
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Fig.3 Nitrogen removal performance and stoichiometric ratio of the reactor

0d 50d 100d 150d
a JEF LT T R DR B SR A A I A TR A5 o b E AR S ARE T WL U R AR e SR A A W B SR

a.Observation of the microstructure of anammox biofilm under scanning electron microscope; b.Observation of the
morphology of mature anammox biofilm under SEM.

B4 RMB[EMERFSE
Fig. 4 Morphological changes of the reactor biofilm
4K, 50d, 100d F1 150 d AT 16 s rRNA F:[H WY ZHEVE, AR BE B 45454 Chaol ., Shannon,

MR, Alpha ZFEHESS—MRE XEE SRS Simpson 45 2 W& 42 15 7 1 PR A= W e v 2 A0
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FHIE . 4 DAY 35 283 KT 0.99, B I I 3%
JET AR R (32 2), 4% Alpha 24
T B R, AR OTU b5 S a5 i
AT M . 7R O 3 #2 1, Shannon,
Simpson H T i A= W) BE TR 09 ZHE 1k, BB

NLR 7281k, A 2R 7R 1 S 2 rBek
2% BT, 75 3 BB T %, ACE. Chaol #8%K
FHR FAE A W eV B AR — B R, 5
BE SR T 4 RSP EE 1 OTU 30k
488, X K HTEREAFE S AR R 25 53 (& 5)

F2 REBHEDSHEELY

Tab.2 Microbial diversity index of the reactor

A IEVE 1P S 7 R ARIE ZFEVEFE L Diversity index
Sampling Total sequences Rarefaction OTUs Shannon Simpson ACE Chaol coverage
0d 70 736 782 3.761 0.106 827.419 808.235 0.998
50d 51705 5092 762 4.245 0.048 824.841 802.552 0.998
100d 53 649 620 4.166 0.049 804.580 787.116 0.998
150d 50922 774 3.906 0.062 699.762 680.921 0.998

Bs5 HEwEEEsEE
Fig.5 Venn diagram of microbial communities
23.2 NMayEAPLEREMIV  MEFETE
1K b AR F= BTN IEL 6 Ffrs o SO i AR 4L
IR AR 10 28, HABAR 43 240 B A R © other” o
G5 R W, &SR EATE G AR R
(Proteobacteria 29.35% ~ 36.97%), %% 5 & []
(Chloroflexi 12.53%~ 25.92%). IF % B I']
(Planctomycetota 11.81% ~ 30.37%). X #T B[]

100
I Proteobacteria

X 80 1% Chloroflexi
43::»( m Planctomycetota
4 60 M Bacteroidota
= I Acidobacteriota
= ¥ Firmicutes
s 40 M Patescibacteria
% HENBI-j
— 20 M Actinobacteriota
B Gemmatimonadota
0 M Others
0d 50d 1004 150d
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Fig. 6 Distribution of microbial community at
the phylum level

(Bacteroidota 6.26% ~ 12.90%). R #T i I]
(Acidobacteriota 4.65% ~ 8.22%) 1 J& B & |]
(Firmicutes 0.81% ~ 12.61%) . Proteobacteria /155
FVF 2 573975 A R AR AL TR, 33X LAl b 7 A
AT 20 I R DR A Bk R Gerh, il i H 8
WA AnAOB FE L™ 4% 1 R, anfEl 7

1. Al 24K (0 d); 2. 50 d; 3. 100 d; 4. 150 d; 5. Hifth;
6. TERI]; 7. AR 115 8. TRAE R 15 9. UFF AT T; 10. iR
FFEETT; 11 JRBER 5 12, BB AHEE1 5 13, NBl+js 14, T
BT D5 15, ZFEAMIRAT ] o

1.0d;2.50d;3.100d;4. 150 d; 5. others; 6. Proteobacteria;
7. Chloroflexi; 8. Planctomycetota; 9.
10. Acidobacteriota; 11. Firmicutes; 12. Patescibacteria;
13. NB1-j; 14. Actinobacteriota; 15. Gemmatimonadota.

B7 HEmSWRKRTKE)
Fig. 7 Sample-species relationships ( phylum level)

Bacteroidota;
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Fig. 8 Heatmap analysis of microbial communities at the genus level
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Fig. 9 Changes in COG functional abundance for microbial community functions
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Operational efficacy of ANAMMOX under different nitrogen loads

and dynamic changes of the microbial communities

GUO Mengxia', FU Xiangzhuang', ZHOU Xinwei', XU Wen"", WANG Dexin', YU Ming?, BAI Xiao®

(1. School of Ecology and Environment, Hainan University, Haikou, Hainan 570228, China;
2. Hainan Tianhong Municipal Design Co., Ltd, Haikou, Hainan 570208, China)

Abstract: Polyurethane sponge was used as a biofilm carrier for the enrichment of anaerobic ammonia
oxidizing bacteria (AnAOB) to investigate the denitrification performance and microbial community changes
of the biofilm system under different nitrogen loads of influent water. The results showed that the total nitrogen
removal rate increased with the nitrogen load of influent water. The total nitrogen removal rate was as high as
85.79% in the stabilization period, the nitrogen load in effluent was 0.26 kg'N-m™-d”', and the total nitrogen
removal reached the national standard. Meanwhile, the formation of cauliflower-shaped biofilm on the
polyurethane sponge carrier was observed by using the scanning electron microscopy, and the sequencing of
the biofilm samples showed that the biofilm system had been used to enrich the anaerobic ammonia oxidizing
bacteria (AnAOB). Subsequently, the sequencing showed that the functional microorganisms in the system
were Candiadatus brocadia, which accounted for 29.80% of the total number of microorganisms in the stable
period. Finally, the changes of cross-feeding interactions between the genera of anaerobic ammonia oxidizing
bacteria and other genera of microbiota under high load conditions were summarized, which will provide a
comprehensive guideline for the future metabolism research and practical application of the anaerobic ammonia
oxidizing bacterial flora in the engineering.

Keywords: ANAMMOX; biofilm; polyurethane sponge; flora characterization; HRT
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