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i E RAZRSREGHKFHENBIRRE, R T H AR AL (C/N) S ETEH L2
B it & (CANON) AL 3# 3 5t A T8 0 (TFCW) LA A R A B 25 Rk W .
A C/N 7 L E % CANON & TFCW # LA M AN B ESER M B WL AEH
i FE B AKC/NHO0.0ME 608, TFCW F Xyt XA N EFM W, 25 R#H
o B4R B, TFCW 2 # 0 i  F T #i b R E A A5 K #  (SNAD) #8& R Rk £,
B AR RAF U YK C/N>6.0 B, #F A & F AW & % 2 90 #], % & & # D, TFCW
FHREBEANIERSRENMERZE, RAMAEE SN DK C/N K 6.0 B, TFCW #
Hy SNAD 1 Fl T 43 2 5k A IR Z 0y AL H 8 A (TN) & IR 40 & B 057 25134 (93.3£2.3) % fn
(149.30+8.00) mg - L™" - d™', & T CANON 4+ TN & & F 3 it 4.

K HYHRATEH(TFCW) ; BEAH(C/N); T Tai{th 44 8 % 4 (CANON) ;
Rt REARAMN

Effect of influent C/N on nitrogen removal performance in tidal flow constructed wetland via
CANON process. HUANG Meng-lu', LI Zhan-peng®, WANG Zhen'" ('Anhui Province Key Labo-
ratory of Farmland Ecological Conservation and Pollution Prevention, School of Resources and Envi-
ronment , Anhui Agricultural University, Hefei 230036, Anhui, China; >North China Municipal En-
gineering Design & Research Institute Co. , Lid., Tianjin 300074, China).

Abstract; This study was conducted to explore nitrogen transformation and associated microbial
characteristics in a tidal flow constructed wetland ( TFCW ) with the complete autotrophic nitrogen
removal over nitrite ( CANON) process under influent COD/TN (C/N) constraints. The influent C/
N increased from 0.0 to 10.0 via the addition of glucose in the influent as a source of organics. The
results showed that influent C/N significantly affected nitrogen transformation rates in the TFCW
throughout the experiment. As the influent C/N increased from 0.0 to 6.0, the absolute abundance
of functional genes involved in denitrification could be enriched as a consequence of the addition of
organics in influent, and then the simultaneous nitrification, anammox, and denitrification ( SNAD)
processes occurred in the TFCW | resulting in the enhancement of nitrogen removal in the system.
However, as the influent C/N was more than 6.0, the activity of aerobic ammonia-oxidizing bacteria
was inhibited and its quantity reduced, leading to the deterioration in nitrogen removal of the sys-
tem. When the influent C/N was 6.0, the SNAD process was enhanced most effectively in the sys-
tem owing to the development of multiple and complete nitrogen removal pathways in the TFCW.
The TFCW respectively had the best TN removal efficiency and removal loading rate [ (93.3 =
2.3)% and (149.30+8.00) mg - L™' - d™'], indicating that the results had been than the maximal

TN removal efficiency in a CANON process under ideal conditions.

Key words: tidal flow constructed wetland (TFCW); COD/TN (C/N); completely autotrophic

nitrogen removal over nitrite ( CANON) ; denitrification ; anammox.
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Fig.1 Configuration and operation schematic diagram of the tidal flow constructed wetland with the CANON process.
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Fig.2 Nitrogen transformation and treatment performances of the TFCW under influent C/N constraints.
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Fig.3 COD removal of the TFCW under different influent C/N

constraints.
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Fig.4 Absolute abundance of nitrogen transformation functional

genes in the TFCW under influent C/N constraints.
bacteria: ZIF Bacteria.
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Table 1 Quantitative response relationships between nitro-
gen transformation rates and functional genes (n=18)

BALAEIR 5 Rl R P

Stepwise linear regression equation

v('TN) = 345.03+15.13[ (amoA+anammox 16S tRNA)/bacte- 0.999  0.001
ria 165 tRNA+6.12x107® « bacteria 168 rRNA +8.52x 10%

[ (nirS+nirK) /bacterial 165 tRNA T +1.52%10*( amoA/bacte-

ria 16S rRNA)

o(NH,*-N)=1.39% 103 amoA +8.19[ ( amoA +anammox 16S 0.986  0.012
rRNA)/ bacteria 16S rRNA ] -184.90

»(NO;™-N)=2.09x 10 %nard +59.61[ ( amoA+nard )/ (nirS+ 1.000  0.004
nirK) ] +13.64 [ ( amoA +anammox 16S tRNA )/ ( narG + na-

pA) 1+4.19

v(NO,™-N) = 9.33 x 1072 [ ( narG + napA ) /anammox 168 0.993  0.007
tRNA ) +1.55%103[ amoA/ (nirS+nirK ) ] =7.27x10°[ (gnorB

+nosZ ) /bacteria 16S rRNA ] =1.62x 10° ( nxrA/bacteria 168

rRNA) +10.25

1 RW TN ZBREE[o(TN) | FEZ 4 48
T AYFZ I : [ (amoA +anammox 16S rRNA) /41T 16S
rRNA ]| 16S tRNA F | (nirS + nirK ) /40 168
rRNA F1(amoA/ 4l 16S rRNA). ik 4 4HAS R4 5
v(TN) 2 IEMHFE R H T, [ (amod +anammox 16S
rRNA) /4 & 16S rRNA | K H] CANON 1EHI & TFCW
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MR INA BT R GH o (TN) M35 1 168
rRNA WZRH] TFCW R iAW) o 0 38 R 2 i3k &
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AR 5 DR AR S K b BILa s &5
SEIGINET, TECW H A SRS Ab 16 P 28 B 1 5, WAl Ak
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HIn ok S il A AR 0G5 [ (nirS +nirK ) /41 T 16S
rRNA ] R AR LA R Nir 4L NO,™-N i Ji
i NO Ryt R 2 S Akt 2 0 R 20 B8, I i Ak 7R
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S H A AR ] 7 — o R W R S
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TFCW H NH,"-N LR E 2k 2z —. ko] %1,

TFCW H' NH,"-N (25 B 32 BAK 58 4 S R BB VE A
I CANON fEH 2 Fhigfz.
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S A A BRI LAAT BILAs U8 F AR A 3R e
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WA N, Bt 2 ) | T i — 20465 7 CANON %Y
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