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YA - T LTI N LR X 3k AR T e
PERIR

M e, FNGEIE NS4S, BLE BT
PGl K9 2 @i be, K4, 030801

o OE NTIRH (CW) 7EIR T A 75 Je Pk v R4 2 EM . SR i (TFCW)-TE B Ui (VFCW) &
R E A N TIRH T2 (TF-VFCW), DLk R EURHE 3 TR M B8, #4858 TF-VFCW K #1i247 F COD,,. NH,'-
N. NO;-N. TNl Cu™ ¥ 2 BRI LS A Wy B 3 A8 Ab X0 15 G ) L R AOCR 52 i . 25 R R B 78 80 d Wis 1T
i, TF-VFCW %I COD. NH,-N. TN /) % FR&CRZM T B, FERBRES R 62.92%. 65.54%. 80.83%; R4
X NOy -N 1 KBRS (45 ta e, BJS /R s g A T RE, P38 LBREH 95.27%; XF TP (1 K BRASCR AR XT3 £
E, B EBREN 87.64%; X Cu”B EBREFE AR KW IE LA L2 LA BEE, B EBREN 40.22%.
TFCW IR ot i) £ V5 fig 71 W & I8 T VFCW SO0 . B 75 B 8] /9 4 &, TFCW BT 78 [T K F L /9 f 5 16 #h
Proteobacteria(E L B 1) 28 A Firmicutes(JERER 17]); AEJE K I, TF-VFCW H £ Z R YN Thauera(Z K H
J&). Thiobacillus(5i ¥T ¥ J& ). Hydrogenophaga(Ws = & J& ). Nitrosospira(U iE L MR T J& ), FEERBEM A N
Pseudomonas(R . 18 J& ). Dechloromonas(li 5 # )& ). BacillusGFTAFTHE) %, TFCW MIEEA . BB ae A Ym
ZHEE Y B AL T VFCW. IR BEXT B AU, BR W T 8 S A W Y 22 M R 95 45 52 A K, NH,-N. NO,™-N,
TN 119 25 BR 250 W 30 32 300 82 (05 0 T ol 1o 25 o A2 T B2 S i 85 /0, O = T8 3 s 25 3 VR A AR A 4 WA

XHEIE W R-EEE R AR BRIy MUEY YR R

B Sl B A R bR, N 3 K b R Y R RS I T BT B R AR A S G R B RN, R TS W)
(WA . B, EE&IEH)EERNEAZIKE, RAFBOKBUEAY, AHREY, 2R IR
W52 KR TTHR T 5.35% WORURLY , T8 BEAR I DTHR 1 69.24% W9 BURLH P, AR Shy 3uk i o 2 20 i
WO, RSO BB | 562 RN SR A5 5 T I A2 3 v BE A o sl T TS e, ST v
FIRREE R R R AR A RO G e A Tt T A B

U5 SR AR BRI T 7K 5 G DA R 2 WK A Vs A 57 TR 5 ) AR 2 R IR A BE AR BT, BlA R
Qb FRA K S5 G 3OS S IR A A BRI IS M, IT4FESk, A TJ2Hb (constructed wetland, CW) LAk
BRI BT ARG . SORSOR I B S B AR R Sk R R AR BT R PT. CW R G R
LT ) 6 SR T O L AR A L BT Y R B R S 45 AR AL 43 5 ok 8 B IR
MEFRY B . AR H S, iy CW b A SRR s, EEME . &
WL A A, B R RO TR M i K AR IAEE TR AR P Y AR A T S B S X R S
Wi HEA: 2022-10-08; A A#HA: 2023-01-05
EEUHE : WvgRl =R AIHT H 4 (2017Y104, 2018002)

F—1EH: BN (1998—) , &, WL A, yangyazhengzyx@163.com; DRIBEIEE : W&EH (1987—), B, W4, ®l#
P2, zhencheng@sxau.edu.cn
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WEE A2 A Y A LR R AR . Al . BRI T SR TS Y e Ak b R AR R O,
BAR CW RGE LRI Y NI R A KEHE, (HE A A T A P i vk Rl B () 22 £k
FROE RO R . B A BLES KB s,

EARFERE T, CW RBI P EBEAEMRKZES . B S A R 30 i 42 3 i e Ak LR TR A
T 72 Hb (surface flow wetland, FWS) i FH &y =, [R] Bsf 2% JE 34 0 ¥ 0 R 48 (vertical flow, VE) 2R #4115
Yu i 9 RBRAOR . SR, Z M AR IR, FWS RGIEARES RN Z e . 34, B
BN, KAV Eisi e s mBEyrasms S8R, v 5. Ay E
W R N, LGRS CW AS BRI L 5 T IS Y Y 25 B o 174 I N T M (tidal flow constructed
wetland, TFCW) &It JLAE X4 B A it B 3+ T2, HOR K = s — IF & Wik b ok 7 058
Bisty, ¥ CW RGPSk FHEZS |, RO IASE /1 P45 R W ae & b ) )iz 45 1Y, FEasfr b frh
R DR R b AR 0 T A A8 Ak AR I T, B AR A TR AR B i TR IR Y SR R, XA
ML A B B, ESEPRp F v, AR RIZE BT T 240G, BREAMAT
T, ML S CW RGEAE N XA X . ZE0 . 15 Y W 2 8 e MR R 1 -

WS R B i (TF)— I B (VF) & & AL HE T2 (tidal flow-vertical flow constructed
wetland, TF-VFCW), LLikA (gravel, GR) MIFRIEL T, P o8 B (Iris pseudacorus L) R 7K LB
iYW, 238 7% R G X 3T /K AR 0 75 4% (COD. NH,'-N. NO,-N, TN, TP, Cu*") )£ xRk
J, TRFE TR Hb N BB W R AR AR DL SO TS e ) KBRS S , h CW FESS T AR I i T
N AR R 22
1 MB5ERE
1.1 EXRARGIKIT

CW BRI, T I PE R MY K2 R AL X FAR RA AR A R, Horh % i A T 50T
(TECW) FA KRy . SE RN 20 05k 75, 55 Fl 60 em; 3 ¥ i A TR Hb BA 50 (VFCW) FIR K . 58
FI7E5 43590k 100, 55 F1 45 cme H/S CW 268 i 2 AR R Y ST B IR AL A, Ho v TFCW BT 1 1 30
W& EZTT, VFCW HBITIHZAL T . 2 MR oo iy i K 7 038 T A7k, ok
HEA R i &gt o BERY B N FR 540 AT 8] FARIR R . @25~50 mm KBk A7 ; @8~16 mm kA1 )2 ; @2~
Smm/NERA)E; FAE L JE . TF-VECW R 48 4 10 Hb 50 o0 5 b 30 A AT 1L 78 0 IXH DL oK 2B 50U AE )
— WA AT BT S s A 1R

TF-VFCW

iy, R, WS em VEE \W \W
T /NERAT)Z, NS em

| 5 PRk, B3 em
INBRA I, 3 em

5 G S5 A B T W WD A W

K1l
ok —
HTD%%% ] s iR ]
FILA ok rl

AR

E1 SYR-EFEBRALEH I ZRITERE
Fig. 1 TF-VFCW design model



%2 L7Li i o I E R N IR DO B AR ES TR GRS /0 ey & 473

CW & HITiz 112400 . TFCW HIT/K I I E 6 h, HEZS I 1:1, VFCW HI07K J7 45 B i
6] 12 ho BT AR U B /K BT FUK B B A BRI R E Y, AR SZ iR, i et ok &0
X R T T B4 3R T AR K B A R O, SR RN T BE K 0 O ORI T AR 3 . K 45 g CHL,O4(H %
B¥). 10 g NH,Cl, 6.5 gKNO,. 1.8 g KH,PO,. 0.76 g CuSO,-5H,0. 0.76 g FeSO,. 0.76 g CaCl,, 0.76 g
MgSO, fiIn A% 80 L K H . A SN T BC/K 1975 L 7 ff 8, e 175 Y4 A 30l ol 428 i 7R B T OIS K.
AT A . R ARG g E A I, AT DATEAE A 5 N T M KRR Y. SRR K BT S8
M 729.84~2 045.51 mg-L' COD, 9.15~20.92 mg-L™' NH,~N. 12.93~28.16 mg-L "“NO, -N, 28.66~
46.15 mg-L™' TN, 5.01~9.69 mg-L™" TP, 2.91~7.18 mg-L™" Cu*, 2021 48 A 17 H —20214F 11 H
7H, XNEANRGERKBBTRORIATIN , SCHKECH 80d.
1.2 XWREMEDER

AR FE 38 A S 0 T A R T KAk BT 0 B Vs K A AR SR RS R R 24 H
KR BRI, X KK B T R s A7 Wil
1.3 K#ESH

KA A 455 52 50 i K RN 450 B T K . SR AR KRR R IE HAL F R A, AL e R A
(COD), 2 & (NH,-N), % (NO,-N), A (TN), LV (TP), 4 (Cu™)o 2 Jr k4 IR B R IR I
P s Jm g 2 1 COKORI AR W 43 A 7 v (R T RR) ) #E 4T -
1.4 E[R DNA 2B SMED D

RGBT RaE S, B30 d X4 R IG 30 em DRARFE R L AT R AR, MEUAEY & . WE A
MruT ., R 51 % 338F(5'-ACTCCTACGGGAGGCAGCAG-3") il 806R (5'-GGACTACHVGGG
TWTCTAAT-3") % $2 Ht i) DNA #£17 PCRY™ G, Wl 73 5045 % O silval38/16s-bacteria, 3L 5% Ji
4ANFEAR [ ZREVERE 007, EARARAL A T )7 S BE 419 bp. il 5 P IR 55 i B0 363 B
B
1.5 BELEBS S

S HCHE 18 F Microsoft Excel 2010 48334, {#i FH Origin 2022 4 47 S 50 % ds R 2 o A
Yy K F 4978 1-Sanger 4 ¥ 175 B 2 (https://cloud.majorbio.com/) [ 4347 .

2 FER511E

21 B —EEERALESHARZEBITHIRS
D) IR E ST M TF-VFCW Rt e, * =M

2, EBHBEERHEIHA 13H, N 35

2414 °C; BB EELMA10H 17H,

TSR W, JRESE 80 d

=\

7540, BT HES. ESRIE, A i
Kyl B R B RS E , 5 29 K H 2R & v
TR, 5 45 R B 2 U £
WEiR . 8 59 KUMR , HARFFRE . Eor
2) W P — T W OO T M R G0 107
COD Y £ BRBCR . &l 3 7, TF-VFCW % st
Gk K TR ) COD A 729.84~2 045.51 mg-L™', F T T
HfE 125130 mg' L™ &Gk H 9 COD 2y it
12.84~889.95 mg L™, “F-39{H % 290.08 mg'L ™, B2 SBmmEEsANSREEL

FBRF N 36.98~98.63%, F-HEBEHRH 76.35%. Fig. 2 Air temperature change during experimental process
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TECW .55 COD H 7K & 33.72~1 460.77 mg-L ™", 3 000 e TrvEewibkE

T4 92 B R N 62.92%; VECW it COD ¥ 3 2 so0 b e FOVRAKTL

% 33.05%. B I I RS, 2 ARG J

COD LBpRETFHMH. Bk, TFOW gt 57" M

1Y) COD -4 X Br #W] i & T VFCW,, £ 1500} ﬁ
ST ARBEEAENLY, CW — Bk 5 R W Y §1m- {40

WM, BT ARREY R LY A

it o TR A ALY, I LR W A A L 500 1] § 20

Y TR B, A A R ) R AR A e T A AL Y . A MM,

Wt i B AL Ak L s ) B R B AT U, HE R Gi ke 0 10 R N R 0T

BT )/d
iz TR - ; 2| £
AIE{THTATS0 d, TEVFCW X CODRIIREE g 5 ypey itk oD HBLR coD %

(R BRI, BER I s AP B B v AL TR Fig. 3 - COD ofinlet and outlet water and its removal
B, FEYIE A AE A R A AR R TE K rate in TE-VFCW
N AL E ML A S A i
M REAR 5 7K ) CODPY ., B BRI A I, RGEXT COD M L BR%A —E BE M N, —Jr &
R R A B, 2 B 00 N TR IS R AR s D3 — T T DR R A A 0 1 Gl £ (1 5 A W e R A=
It V%% o

K Z B D Y Gt A WL AT MO, A T e T A TR R g rh . mfkiE
SEUFAE H IR, B AR RS, TR A PR S AR B A A AR T B, AR AR SE SR A
TR, BT TECW MURE 9“5 B +HE = s AT B2, 76 W BOR A T K3 19 AL A7 W oF 7P 5 o
e, DB S A A B AL A M R T AEVE TR S B A PLY R R R AR, X TR
 TFCW ' COD K BRR T+ . £ VFCW HEK T (1% COD {EREAL, 1l F H ARk IR 34K, e = fik
P5 ] BE 23 BRI S 35 A AR 1 & AR [RIE, VECW Hh A WA 06 AL T INF ] 42 7 s 5 BF 45
MR, M2 E0Z H. 70 COD Y L BRBEAR .

3) ¥ i — T EOE AT R R S0 NH, N LR . WK 4 ffn, TE-VECW HEK H i
NH,"-N i 2 ¥ i 8 9.15~20.92 mg- L™, P Bk E N 1479 mg- L5 H/KH ) NH,-N &k E N
0.76~14.15 mg-L™", P-4 FT B % M 5.23 mg L™, NH-N EBR AN 10.16%~95.74%, V-2 bR 5y

63.99%. TFCW H/NH,-N i} /K Jit & % & 0 —viowiar '

1.10~16.89 mg-L™", F¥JLERFEN 65.54%; VFCW o, o TrCWR

i NH, N A9 35 £ Bk RN 17.78%. ik L, — R 80

TFCW X NH, -N (19 B = 8] i & T VFCW,, o of o -
CW % NF N 1925 % 3 2 58 3o it P FR A 5 2.l =

B, AT, IR T 50 A A e i fR z a0

FE R AL R R R 20 ¢, 2 10f

SIS FRIAT 8 H Ry, e 1 2 SR T BT sl Vi{20

Tl f D B8 TR 1 A o B 5 AR s R, DTS \

b B i B o [RIR, ZEHHA YA T A K 010 20 30 40 50 60 70 80

0, O 5 ) A 75 2 20 SELLE

Bk RN, REAR PR s e g B4 TF-VFCW i# 7k NH,-N R 2K & I & NH,-N #9
BT NH, N 6 32 B 3R 09, B % 52 80 00 32 77 HFRAE

Fig. 4 NH,™-N concentration of inlet and outlet water and its

RGN NH, N B LBRRCR B8 TR, H G2 removal rate in TF-VFCW
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JE DR R R R R 15 °C LRI, il Ak i AR R
R, LR TE 5 °C I kP, Ak, A
ML B I 480 o f A0 NH,'-N 25 5% BT 75 A0 A 1k 41
R A A R RIS, 1T 88 i A AL 1 S 5 2
B A K R TS P X M A AR AR R P, X AR
NH,"-N i ZBRACR T R .

YW T — T E RO TR R ST
NO,-N LR . WK 587/~ , TF-VFCW i
K A NOy =N ¥ B2 ) 12.93~28.16 mg-L ',
2 NOy-N s R B R 17.98 mg L' ik
() NO,-N Jii & ¢ B 5 0.11~5.16 mg-L™', “F1
NO, -N Fi i i 2} 0.86 mg- L', NO;-N ERHE
41 69.909%~99.33%, F¥IEBRFN 95.27%. TFCW
th 7K H NO, -N it & ¥ & & 0.03~3.85 mg'L™',
15 25 Bk %N 98.54%, {H VFCW H1 NO, -N R~

40 5

35

30

NO;-N/(mg - L)

25

I —=— TF-VFCW /K e JiF
—o— TFCWHE/K e J&

+ —a— VF
—— L

‘_wmma&&d 0

100

480
CWE7K e &

BRI %

440

420

30, 40 50
B F T E)/d

60 70 80

5 TF-VFCW # 7k NO,-N RE2RE U K& NO,-N 1)

ERME

Fig. 5 NO,-N concentration of inlet and outlet water and its

removal rate in TF-VFCW

EBRRMEH, £IH VFCW ) NO, -N H 7K i = ¥ B 5 T VECW A9 1 7K i i e BiE

iR PR e 2 S A A A P il IR 7, (Rt NOS-N Btk B 52

Wi CW 28 G S il 1 JE 1Y) 5

HEPSP1, TF-VFCW X NO; -N 2 2] T R4 19 RBRRCR , AL AN i K 2 @ et IR, X PR 85% A9 38
I VESR . TFCW H i 4 - PR 480 52 8 B 53 RE 7K rh S e Al 052 A 36 S8 ff A 0 1 ek A B T 451
F 5 RS A PR T NO;-N B9 LB 2 T2 #FVEH o 1 7E VFCW 7K i (%) NO,™-N Jit 5 ik
JERAR, AF TR AR AT, A BRH T CW XF NO, -N gk —25 £ Fk . 3 B K 189 i 3% 2R
e AL T L NO, -N BB, VFCW X NO, -N 19 2 BR 5K

S)M W i — i EH WA TR H R G X
TN EBRZCHE . TE-VFCW %f TN 4 2= % 2% 5% 4
&l 6 i 7n o TF-VFCW #E7K i TN it ik R
28.66~46.15 mg-L™', I TN Jii & ¥k Jif 2 38.28
mg-L™', K RS TN B R R 2.09~13.78
mg' L™, FHFEEKEN 729 mg' L™, TN LBk
RN 52.89~93.88%, T 354 Bk R N 80.83%.
TFCW i 7KHVTN Fi it e B 4.82~16.63 mg'L™',
V- 34 K BR %8 70.08% 5. VECW FLIT Y- 15 X Bk
%K 36.83%. TF-VFCW X TN 4 2258 R 78 Ik 50
R B, TFCW XF TN B9 25 5 20 1 0 i
=T VECW,

— IR, TE CW RGe Xt & 2Bk F %
M T A P 1 i T/ i A AR A W At R BT

60

50

40 f

TN/(mg - L)

10

0

30

20 -

0

100
80
60 §
—a— TF-VFCWk/k 3¢ JiE &
—o— TFCWilk K ik fiF 40
—— VECWil/K i J&
1 1 1 1 1 1 1 O
10 20 30 40 50 60 70 80

B la)d

6 TF-VFCW # K TN REREUR

TN B LR =

Fig. 6 TN concentration of inlet and outlet water and its

removal rate in TF-VFCW

PREAECY ST UE B NH,-N L BR X TN RBR R 2 m 5oh 8 3% . AP TN B KB H Y
NH,-N AR, B, TN LR SHAEDMEEE DI, 550, ESSIpIl, R A AR R
ANRIR, X T TE-VFCW i 25 1 A HLA W B B8 148 2%, FEAR T TF-VFCW Xf TN i L BRCR . Fifi
HHEPEAPGEAE K S, TN W ERBWZEE LT, B LR E A, A ZE1N o mym i%

i) o3 i vl BE X R ZK MR TN 35 112
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6) W77 Wi — HE LT N TR Hh R G X TP 14 100
FRACR . TE-VFCW % TP 1 22 B A 4 14 7 w%“”vﬂ%wﬁﬁﬂx%ﬂ%
Fi 5. TE-VECW HE/K (1) TP R vl i Hy 5.01~ ety
9.69 mg-L ™', EHFEWEE N 711 mgL!, H IS e 60N
K TP B R R 0.39~1.72 mgL™', R gg' 1
Wl 0.88 mg L', TP 2 [ R A 78.79~ g 6 o W
94.80%, 35BN 87.64%. TFCW /K i 12
TP i J W B M 0.72~2.33 mg- L', FHEK 2k
KK T79.28%, VFCW HHEI LR N 42.67%, Ty e e
TF-VFCW 1 TP i £ BR &R A X E2 5, TFCW BT/

XF TP B BRI i 5 T VFCW., 7 TE-VFCW ik TP REKE UK

CW X B ) 25 o = 230 ok 8 o % BfF A A 4 TP B £ B =
W W B3, TE-VFCW Xf TP ff) 2= (& e (R 5 i 2 Fig. 7 /TP concentration of inlet and outlet water and its

removal rate in TF-VFCW

SR BB /NI BE R R AIR . B R R B R
CWisfy, HFXT Py T, fe)5 gk

oy
(=)

100

SR, R L i A A R B i 9—_:%8’“};%"7‘}37’%%”
U2 RO A B SRR T 2 Yl R R 8|4 VFOWI ik i 1
frgi, ML #E TP By K BRFEY, sk, 7E8k ~
LY, B URMEIR, TR-VFCW hiiEy 2 g
EHESHEY AR TR, WalggE s TP £ Ng z %g
BRI %, U, VECW K4 TR 4 S T
WhE, R AR h o kA Bl 4, 2 L

7) W Ui - W O T M R 48 X Cu I 7
1) 2 BR AR . TF-VECW Xf Cu® ) 25 B 2%CR an %0 10 20 30 40 50 60 70 80
[ 8 i/ o TE-VECW B /K v i1 Cu® i 2 e AT/
H 2.91~7.18 mg-L™', P ¥y &k Ok 3.88 El8 TF-VFCW # 7k Cu* R 8RE
meL, K B Cu R Rk B N 1.71~4.21 _ | MR CTRREE 4
me L, FHFR N 224 me L, Cul %% Fig.8 Cu cot;;:zl;iitll(r):t:ti" ;nTlel::tj;llil C()\l;/tlet water and its

RN -14.02%~74.52%, F 3B FH 40.22%.
TFCW H 7K & VK B O 1.64~2.97 mg- L™, 3y L BR %k 31.24%, VFCW 0 4 35 B &
7.39%. ARV, TE-VECW XF Cu® [ 25 B3 AR R84

TF-VECW X Cu™ ) 2 B e 3 gy v 2 - TH 35, A i W0 46 5 5K o 17 W B I 0 2 Cu™ 1 32
BEABRF B, AW R A YR A 0 R BRACR A B, B URE &R A R B R,
AN G A 1) - 25 2 B R AR, 5 GALLETTI 28 P X6 3 i A4 76 75 7K Hh Cu By R BR AR 38 2l .
I R CW i A £ 2 LIS R S A ED, AR mR . AFREEE SCRE LR, 7T fe
FET CuTHY R, VFCW HLITX) Cu® ) 25 BR R ZE W] Ik F TFCW HoT, H 5 K Al fig & VFCW
FEAR A T AR, TS EmEM . A& ER, SEURY 0 AR JFE A RERE,
22 AR EEEBERALEBMARGHEDEZ W

D HAEYZ RN 0. R @ RN PR S E T &S TR MAEYRE. R1EBRT
ERM R s e, % 30 XA TFCW #.J6 (TFCW-1), VFCW H.J6 (VFCW-1) F1 56 60 K [
TFCW #.7C (TFCW—Z)\ VFCW .70 (VFCW-2) i A W iEvs 2061 5 F 5 B . X TF-VFCW A=
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WM 0. BRI E SRS
98%, W 725 L B AR M.

TF-VFCW 4% 350 1) F & 48 500 HE 7
A VFCW-1 > VFCW-2 > TECW-1 > TFCW-2,
TF-VFCW 1 £ B0 (1) 22 M 38 20 HE P
VFCW-1 > VFCW-2 > TECW-1 > TFCW-2, i %
i E) B #ERS , TFCW I VECW FR st 2 M) BE TS 1Y
ZHEMSEEEXA I TR, 4 TF-VFCW ig
e Ja s 60 K, TFCW BT A= ¥ i
Z R R IR KE . TFCW H Tl 4 - IR

*x1 ALEMARGESERETHHMEY
ZHMNMEEE
Table 1 Microbial diversity and richness in'constructed
wetland system at different times

\ EREe LRI

REAR PR TR/ %
Sobs  Ace Chao  ‘Shannon Simpson

TFCW-1 994 1799.75 152855 330 0.12 99.4

VFCW-1 1971 2312.61 232541 572 0.01 98.9

TFCW-2 705 1283.75 1064.84 294 0.16 99.4

VFCW-2 1892 219594 214799 571 0.01 98.9

A I AT IR S B W Ak SRR RE , (AR RAEY N R S 2 R e

2) B A= Wy AR 23 B o AE A TR BORE B 1] R, TF-VFCW £ 40 N 4% B0 B A 9 36 Fno A (1)
OTU ¥t 4 8 9 fif 7k . TFCW-1. VFCW-1 8 OTU % & 23 % 7 994 4~ Fi 1 971 4>, Hirp Rt iy
OTU $H K765 1, 433 G2 IMEAR) 76.96%, 38.81% .- TFCW-2., VECW-2 ] OTU Bti43311h 705 M
1892, H i iy OTU B H Hy 510 4>, 4351 5 2] 2 D HEA 1Y 72.64% F1 26.96% ., Bl s 47 I}

AR, b OTU % H AR fk# /N

(a) 30d

TFCW-2

1382

VFCW-2

(b) 60d

9 HREFHET TFCW BT H VFCW B T EMITER OTU 2
Fig. 9 The common and unique OTU number of microorganisms in each unit of TFCW and VFCW at the same time
ARIERERS [A] B, TFCW H.JC Y5 VECW BT R W 364 A A /9 OTU i an i 10 Al 11 fr
Ro TFCW-1 5 TECW-2 fF34 1 OTU 2 H M 536 4~, 4315 2 DREASHY 53.92% F176.02%; VECW-1
5 VFCW-2 fr 24 0 OTU 20 H A 1443 4, 435 5 2 DREARRY 73.21% F1 76.26%. 1@ fr ik H 1) i3

175 SR RV 25 5 BURU A e 7 B AR AR 5

B 10 A[EATE TFCW 2 T4 ¥ A H
WA OTU #H =2

Fig. 10 Common and unique OTU numbers of
microorganisms in TFCW units at different times

VFCW-2
11 [EATE VECW B It i 4 4 A Fn
AR OTU # &

Fig. 11 Common and unique OTU numbers of
microorganisms in VFCW units at different times
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3) W I — T EE N TR R G 100 —

2 B % 543 BT . TE-VFCW i B3 26 9 75 1) ol

(Phylum) F14¥ (Class) /K- I 1Y 73S 2H i an 1 12 s

FME 13 xR . 11K L, Firmicutes(J% BE 14 % 60 ¢

I']). Proteobacteria(“Z X % 171). Bacteroidota($) E
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Removal of pollutants from urban runoff by tidal flow-vertical flow
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Abstract Constructed wetland (CW) plays an important role in the source control of urban runoff pollution. A
CW model (TF-VFCW) was constructed by using tidal flow (TFCW) - vertical flow (VFCW) with gravel as
NH,"-N, NO,-N, TN and Cu*" under long-term operation.
Then, the impact of microbial community changes on pollutant removal was discussed. The results showed that:
NH,*-N-and TN by TF-VFCW decreased
gradually, and the average removal rates were 62.92%, 65.54% and 80.83%, respectively. The removal rate of

filler to explore the removal efficiency of COD

cr?

(1) During the 80-day operation, the removal efficiency of COD,_,
NO, -N in the system remained stable at first, then decreased slightly with the fluctuation, the average removal
rate was 95.27%, and the average removal rate of TP was relatively stable with an average removal rate of
87.64%. Although the removal rate of Cu*" fluctuated greatly, it showed an upward trend on the whole, with an
average removal rate of 40.22%. The decontamination ability of TFCW unit was obviously better than that of
VFCW unit. (2) With the extension of time, the dominant bacteria of TFCW unit at the phylum level changed
from Proteobacteria to Firmicutes; at the genus level, the' main nitrogen removal microorganisms in TF-VFCW
were Thauera, Thiobacillus, Hydrogenophaga, Nitrosospira. The main phosphorus removal microorganisms
included Pseudomonas, Dechloromonas, Bacillus, etc. (3) The diversity of functional microorganisms for
nitrogen and phosphorus removal of TFCW was significantly better than that of VFCW. Temperature had a
great influence on the diversity and community structure of functional microorganisms for nitrogen and
phosphorus removal. The removal efficiency of NH,-N, NO,-N and TN was obviously affected by
temperature, while the removal of phosphorus was less affected by temperature, which was achieved mainly
through substrate and plant absorption.

Keywords tidal flow-vertical flow constructed wetland; runoff pollution; microbial community; temperature
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