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Communltles Durlng the Sludge Bulkmg Occurrence and ‘Restoration in Qne-stage

Comblned Partial Nitritation and ANAMMOX Process‘ 4

LL Yéghan'? | YAN Bing | ZHENG Rui*, YAO h‘ 28U Qian- wen' , WEI Yuan-song'

(L. Labmaton of Water Pollution Control, Research Centér for Eco- En\lronmentﬁr Smences Chinese Academy of Sciences, Beijing 100085, China; 2. College of Life
Science, University of Science and Technology of China, Hefei 230026, Chma, 3. Institute of Energy, Jiangxi Academy of Sciences, Nanchang 330096, China; 4. Anping
Hongjia Etvironmental Protection Technology Co., Lid., Hengshui 053600, China)

Abstract; This study was based on the pilot one-stage combined partial nitritation and ANAMMOX process (CPNA), using data mining and analysis of 16S rRNA high-
throughput sequencing data of activated sludge in the process of sludge bulking and recovery, combined with PISCRUSE2. The function prediction analysis aimed to reveal the
microbial community changes and the characteristics of nitrogen metabolism and carbon metabolism at different stages of sludge bulking and recovery of the one-stage CPNA
process. The results of the study showed that the microbial a-diversity in the sludge bulking and recovery process first increased and then declined. The relative abundance of
Nitrosomonas , Candidatus_Brocadia, and Thaurea decreased in the sludge-bulking stage from 12.36%, 11.86%, and 0.272% to 5.97%, 8.30%, and 0.061%, whereas
the relative abundance of Candidatus Kuenenia remained stable. The relative abundance of Levilinea, Longilinea, and Turicibacter increased from 0.031%, 0.018%, and
0.009% to 0.055%, 0.025%, and 0.033%. The PICRUSt2 function prediction analysis results showed that there were a total of 47 functional enzyme genes involved in
nitrogen metabolism, of which nitrification, denitrification, dissimilative nitrate reduction (DNRA), assimilation nitrate reduction ( ANRA), and nitrogen fixation were
relatively abundant. The degrees of each had changed. During the sludge-bulking stage, the relative abundance of the ammonia monooxygenase gene (pmoABC-amoABC) and
the hydroxylamine dehydrogenase gene hao decreased, whereas the relative abundance of the nitrate-reducing gene increased at the initial stage and then showed a downward
trend. Carbon metabolism analysis showed that sodium acetate had a promoting effect on the heterotrophic growth of the CPNA process, but the energy metabolism and glucose
production of sodium acetate were not active.

Key words; anaerobic ammonia oxidation (ANAMMOX) ; microbial community; diversity; PICRUSI2; high-throughput sequencing; nitrogen metabolism; carbon metabolism
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Table 1 ~ Operating parameters of each stage
B LGji#lm — %i:mtﬁ/ﬂ‘f /1:}5?1 /m;)_(i N pH i/ ﬁjitt ) j:l;ol
I 0~41 B2 2 h, 15 40 min 62. 50 4.89+£0.37 0.25~0.33 7.81+0.06 29 ~33 33 174.75 £30.93
I 42 ~77 1< 2 h, {5 50 min 58. 82 4.67 £0.46 0.33 7.78 £0.10 34 ~35 22 214. 13 £20.00
m 78 ~ 109 B 1.5hf51h 50. 00 4.68 £0.32 0.33 7.63 £0.14  35~36 18 220.00 £9. 67
v 110 ~140  #£S 30 min, {5 25 min 45.45 3.88+0.84 0.30~0.34 7.64+0.19 31~34 33 150. 00 £41. 30
F2 BUEHIE CPNA KR 3RHYEITIHERER ISR EE
Table 2 Operation performance and sludge settling performance of the CPNA reactor during sampling
e p(NH, -N)/mg-1"! p(COD)/mg-1.7" NH, -NZE R COD £BRHR TN EBRR SV,
e HK HEK ok /% /% /% /mL-g~!
S-12 431 99 170 189 77.10 -11.18 65.87 169. 34
S-41 466 122 171 98 73.82 42.81 62.98 194. 50
S-70 270 62 205 181 77.04 11.71 57.93 242. 65
S-82 244 23 239 227 90. 57 5.02 49.08 231.48
S-100 242 26 279 285 89.26 -2.15 32.99 219. 30
S-116 308 91 298 274 70. 45 8.05 48.33 1.34.:_4.1~
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Table 3 The « diversity analysis of different sludge samples
R Be ' AR Coverage 754 Ace T5HL Chao 75%K Shannon 5 %4 Simpson F8%
I S-12 64 448 0. 996 1 340. 888 1118.798 3.599 0. 063
S-41 64 448 0.994 1499. 057 1 445. 000 3.837 0. 059
S-70 64 448 0. 994 1551.321 1521. 642 4.091 0.048
S-82 64 448 0. 995 1 545. 680 1511.561 4.147 0.051
S-100 64 448 0.994 1713.721 1681. 838 4.544 0.034
v S-116 64 448 0. 994 1619. 550 1518. 289 4. 064 0. 063
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Fig. 2 Change in microbial community structure at phylum level
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Fig. 3 Change in microbial community structure at genus level
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