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biofilm reactor (PNA-MBBR) were investigated by adding blank suspension carrier. The results showed
that the nitrogen removal performance of R1 reactor was obviously better than that of R2 reactor. The
nitrogen removal rate (NRR) of R1 was 0.23 kg/(m’+d), and the nitrogen removal contribution of anammox
was up to 92.70%, while the NRR in R2 was just 0.06 kg/(m’+d). During the whole operation period, the
average effluent NO, =N concentration of R1 was 87.42 mg/L, which was much lower than that of R2
(154.87 mg/L). The biofilm thickness of R1 [(351.76+67.93) wm] was also significantly thicker than that
of R2 [(148.96+44.48) pm]. High-throughput sequencing showed that organic matter affected the
microbial community structure of R1. The microbial diversity of R2 was higher than in R1, no matter in
floc or biofilm samples. The relative abundance of Nitrosomonas in R1 was lower than that in R2. NOB
was only detected in the samples of R1 and R2 in phase 1. Thauera had a higher relative abundance in
R1 than in R2, but the diversity of denitrifying bacteria in R1 was lower than in R2. These results

indicated that the influent with low COD/N ratio was beneficial for the rapid start-up and nitrogen removal

www. cnww1985. com

of PNA-MBBR system.
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Tab.l Operation parameters of the reactors in
each phase

I a]/ il i

EgE| DO/ | HRT/ | DO/ | HRT/
d (mg-L™") h (mg-L™") h

W B— 1~15 | 02~12 | 48 | 02~12 | 48
FrBt— | 16~107 | 0.5~0.8 | 16 | 0.5~0.8 | 16
MrBE= | 108~138 | 0.5~0.8 24 0.3~0.5 16
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7K COD 1R ML bR o & g v - JR 1 5% BA 1Y
NO, =N i Ji o ZA L BEAR T RS NO,-N B B
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R RAFH COD LBrtEfe. Gk s, 75 =B
B4S RS, R1 A R2 o AR ) B 239 8 B2 43 00 R
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() sh AR B 4L
2.1.3  RI1HIR2 SRS B 0 R R AL e
it — 2 WF 5T COD X 22 GE it AL 52, X R1
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GER LK 2, XTI B, 453 0.5 h &L
R1FIR2 H1 NO, -N ¥ £ 5351 4 1. 17 .107. 90 mg/L.
FE R1H, NH, =N ¥ BE IR A5 B 241, 6 mg/L g 70>
% 80. 75 mg/L, 17K NO, =N HI NO, —N ¥ & 43 5] g
100. 59.1. 21 mg/L, TN B3 K 54. 90%, 7E R2 i
RIJE 3 b, B 5 NH,-N [ 2 118. 73 mg/L, NO,-N
WS 107. 90 mg/L & A4 28 200. 98 mg/L, L R1
7K NO, =N ¥ B2 5 I, HY 7K NO, =N ¥ 2 A NAR
I3 9 M 36.23 mg/L I 84.73%, TN % B R AL K
11.93%. A W55, NO, =N A A — Flt fi £ 5 5]
23 1IN A0 BB ()98 3B, R e B PR R A% 8 R T T
RS M S AR , DR T ATP By G s A 3
AT 4 AIC AOB H1 Anammox B 19 3% 4 . R2 Hy 7k
NO, =N ¢ i 176 8 H X Anammox B 14 4101 i1l [ 1B 100
mg/L" NI R L R e A2 B A ) F2 2 SRR
TEM B =, R1 1K NO,-N # J&F 4 20. 01 mg/L,
5B Bt A Lb KR B IG5 A T D 45 A R oK
COD NH,"-N F1 NO, =N ¥ & 73 Jll & 45. 00, 119. 96
A1, 54 mg/L, TN 253 1 B B 19 54. 90% 4 fin &
65.19%, R2 17K NH,*~N,NO, =N F1 NO, =N #¢ &
A3 5 SR 227.36.,100. 44 il 13. 83 mg/L, L 1 i K
NO, N ¥ B4 By Br B @ F B ; LB R2 () NRR Ky
0. 10 kg/(m’-d) , BB Bt 4215 T 12. 62%
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AV ZREEE 3(a) FTn o R1FTR2 AR5 FE i
A4 Shannon 8 0¥ K Jc b FH G TR, 7856 B Bk
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VeI A WAL & R2 B 5 OTU ¥ T R1,

6

5 7)1

~

Shannon 54X

9
o
w

a. Shannon #5 %%

Bio—-R1

Floc-R1 Bio—R2

b. Venn ¥
E3 R1MR2ARMEMENSHFEFETF OTUKFHIR
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Fig.3 Microbial diversity and Venn of microbial

community based on OTU level at different phases of R1
and R2
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AW G (L BE G S0 g is AT, HAE A ) R
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AT = B 43 51 R 12, 56% F117. 019%. Chloroflexi 1E
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F£(9.53% F18.69%) . HHiC itiE 1Y AnAOB 3 J&
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Fig.4 The composition of microbial community at phyla
level in R1 and R2
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J& o FE R1Z ARG I FAE Y BEAE 5 b, Nitrosomonas
FORE X 2 B B R R, A S1-1 . B1-114 3. 61%
M 1.15% 43 5 F B 2 S1-3, B1-3 9 2. 64% A
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