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B OE Wi N TR A A R — A ROR AR TSR BURLAR X8 T R (TFCWs) b B AL
LG S BB, WFSE T A [A) 6 BRI AR TFCWs B4 BEVERE, #2570 TFCWs HE 28 W R e B i B WF 58 O 12 .
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SFURIAL FRSOR o K HEZS B (P RE A oAb A2 A0 i, (i et b ) s Ak A TR BILTS e i B, RS
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TEHEZS W Y SA% oA T2 9 52 1) 8 S B A

T FRIRE, AR EE T AR AR TECWs, I DL 1h 3% il B 7K A% 7K i 28 70 Ry 4k
PR G, 8% T FEFOR AR X TFCWs A FRASCR BY52 M0, I MHEZS 31 400 8 2 40 b T 1R 3t e | ) 32
BEFEE, DIWIRILAL TFCWs [T E TRt S %
1 MR5F%
1.1 RAFEEMNEIT

S R G40 3 TECWs #5481 235 & (K] “ *
), EASHIRE PR, SBHNTRBIE N WA AN A
JE S B B iR 2 bR 3E N ARSI, R A R i 3 6 >b‘w
IKBA AR S AL ZE b R K, JF B s i o0 3R D;(;me \ ! l’ 515 em
JEBA M A R T R hocm | [FRGE ’ Foel | Eh=0 em

SR FH T 5 /K b B35 M 5 I8 % I b I
FhEERE . ARTFSTAE 2021 4F 8 H—2022 45 A _

FREGEAT 101, 480 3 MHRBE: T3 Bt rs0em | e
DLW 18 /41F 2% =8 h:16 h(¥E 5 /H1F =5 8] Kk F/D) 1% h=60 cm
AT 31BN TR M A B RCR R 5 h=Tsem 1 .
1 B L F/D=8 h:16 h iz 17 3 3 42 W i i 7k 2k Ok i =85 cm
B2 A H s 45 2 BBl F/D=16h:8 hRE 14 Do P Do
A I 538 A7 R E S SR W 2 A o S5k A1 SMREREE
1 4] 25 O B B R R 7 2025 °C Fig. 1 Schematic diagram of the experimental device
1.2 KRR 5 £1 SREREREASH

1) 3 LB SR AR S A AR R e Table 1 Experimental group setting and basic parameters
o PRI LA 2 r B L DI N s wmmgem flgie ARTIERRL
T 23 T 1 b ST LB PN O SRR (R R D, 35 435 10.9
15 RAEH Asc i . FFRMD), BIRAER D, 7-9 415 10.4
FEh 20, 40, 60 cm Ab%y 5l HL 20 mL S AR5 Dayos 20-25 407 10.2

FHAE 4 2000 A (CY=12C, 0.1%) il 5 A 1A FH
di b, BB LB BN 2 B Be B BORE IR R A3 O O HEK SRS 0L 05,0 1. 20 4. 6. 8. 10, 12,
14, 16hA10,705, 1, 2,3, 4,5, 6, 7. 8ho LA, WM E T % b 3 i B P 5514 T 0 5L 5 FL B
SARB AR AE L A HE K 5 o it 2 A0 b IS 25 VR R 1w, N b N R S AN AR T, B
B 8] 5 S B

2) IKMERAER BT T8 o B JEIAHE K SE RS, 2 KRR 24 R FE K FE &, IF48 0.45 pm
TCAL Y8 R DR 5 HEAT A, SRAEST R g 3 d BORE . NH,-N fiff F 49 [ 3500 20 606 B8 30 52 5 NO, -
N fifi I8 073 6O BE RN 28 3 NO, =N i ] N-(1-Z8 58 ) &l 3 6O FEVE I 28 5 COD i P 3 I fi
Sy 0606 B P E 5 DO(HQ40d, Hach, USA); pH 17K i {f FH pH i1 (HACH) il % 5 ¥4 5% I &2 9L 1
2 o

3) HEZS WIS Je W e . HEZS P IR RS AT, 78 Dy TR h=20, 40, 60 cm &b 53 51| AR [R] 5
AT RIRAFE, B m 220 g0 XF Dyg. Dygos PAARTR A5 208 . 20 BIA 1 mol- L™ Y
KCI% ¥ 100 mL!', R A 40 kHz 7K i 48 75§k £ 15 22 30 min, B W2 45 0 U & NH, R NO;™,
NO, Bt ik & (mg- L"), ARG (1) 35500 1 02 B 1% 75 2 0y e 182 380 ke oL It [ 9 AR ) Joe Ve



1432 ok L B ¥ W 175

c,=21Pc 1)
me
Kb Cy o W B Y TS G ) i e B 66 5T LB ) VA VR B B VR BE L, mge L' C oA i R VR
mg' L' ¢ AIBHLALBRAR, %; m A 105 C TR E, g5 p 2WREE, gom’
1.3 S5EBIENMRLE
DAY TS A AR B B A FE e TR X ©2).
dc
J=-D @)
K JRHY HGEE, mol(m™s)'s DAY BARE, m’s"; CHRMEKWEE, mol'm™; x A EZ
B, m; 5 RKORAG T I 5 250 A . S AR R R R R AR W K
HLOGRBREE  RAAARRG L WA RS AR FEAR SIS SRR, Ml Y AR 22 R 21K
T 0.5 C. FLHEREA THFRRS I BB RIZ R I 15 om Mg, B RZRNEE P AE, 5
002 R AL A B 2 R 240 m, a5 K AR SRR RN B0 N 20.5%

2) HE s I AU UG i R 5 AR B AR AL T A o s D) AR R T ) e o L B R AR A A7
=MW, KA LJZERELE OTR, (oxygen transfer rate), [ )z % £ % OTR, (oxygen transfer
rate), 22{HiCAE T=OTR,-OTR,,, VA Ktk ¥ iy #E % 1F 1l OUR(oxygen uptake rate) icfF U. Ah &5 N
B 0T L R ARV A A b R AN =X (3) R . AR R AR R o b AR ARV B Y e B G R A =X
) Frs

dc
— R
< U (3)
P
- 4
C RT? 4)

A CHAARWE, mol L5 PAIESR, Pay RAWEEMRHFE; THIEEZ, K o HEMKH
tt, %O

AR == M E A, A I A 1 15 3 i R 5 K M % 3 AR i A S0 TR T I AR (L, HARR
2 3k 2% /K B ST B 3K A BB I 1R1 24 S 1 RR U, IO A I A R SR A R R R B I % I b
FE, S AR S R ol A o LB S AR o L A A T LR R AR R ST AR A

3) HEzs WIS T . HEs A AR i B Ok s (5) Bos

32P +dC
m:ﬁ-(‘p(x,O)—(p(x,t))Vg+As(—DfOadt) (%)

b m AHES LA R, g5 I%%Jﬁ%?’%wﬁ@ﬁmﬂ%ﬂii mol-L™'s  V, S 3l £L B A4
REL, Ly oo(x,0) =Gt A HES MW R S AR 2ZMEH, %; x WIBHIRE, cm; ¢ HHEA B, h;
ARRHRT, m?; e HRHALERA, %; D REAMEF AL, m*s'. TFCWs (14 L5 ] L 43
PR 43 HEAK WA ) S0 SRR A e A 0 480 2 2% R T 43 1) e o7 A A L B v 47 )
2 H R 9 1R ) RS A R
14 WEMEEIW

FESE 1 BB AR, 43 5 DA 3 2 0 Ml v BB R B WS AR S A R i, AR AR SR 3 UORATRE
FEah DG SE s A A IR A E 438, DORE S 4R BUEE N 41 DNA, X 168 rRNA JE R 47 1 58 K 41
DNA A1 PCR §'1% ., PCR §"14(#i ] 338F(5’ACTCCTACGGGAGGCAGCA3') #1806R(5GGACTA
CHVGGGTWTCTAAT3") 511%™, A TR, 8t KEGG B FEHEAT 1 AH G i 1Y 23 2k
PRI 2 30 R 3 R
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? HR5ITR
2.1 SEYPEBRYR

D) V5 s R BRSO . R 20T, 55 1 BBt Dys. Dyg. Dyg,s B9 NH, -2 7K it & v 5 53
W R (12.36£1.47), (9.22+1.00). (31.59+0.87) mg-L™'; &5 2 B Bt 43 % My (12.97+£2.80) (8.95+1.27).
(30.32+1.00) mg-L™', FEFTAL X NH, EBRACRA B EZEM ., A5 EM, A% (2~4 mm,
F/D=16 h/8 h). Fi ki (3~4 mm, F/D=16 h/8 h), X IlI# (5~8 mm, F/D=16h/8 h) 1) NH, % B % H
15%~34%"°, AW RA XM H THELG AR 2 Mz 7T, Dy, D KRR P
BT NO, R, 55 1 B Betl AT B vk B2 3 i iR 3] (11.38+2.39) mg-L ™ A1 (13.69+2.32) mg- L™,
55 2 B B K S 2 B R EE 4y A F) (12.38+3.12) mg- L' il (14.23+3.76) mg- L',

%2 ﬁﬁ:yum)\l/ifﬂ_’./’? %%Bﬁg&%

Table 2 Treatment performance of TFCWs mgL™
L= S2br B
41541
NH,"N NO,™-N NO, -N COD NH,-N NO;-N NO,-N COD

EX RN 51.66+2.21 1.44+0.80 0.00+0.01 209.0+£20.5 51.4342.33 1.44+0.80 0.00+0.01 206.3+18.2

Dy stk 12.36+1.47 11.38+2.39 5.27+1.14 25.144.1 12.97+2.80 12.38+3.12 0.73+0.87 24.3£7.9
D,k 9.22+1.00 13.69+2.32 8.37+1.06 29.5+54 8.95+1.27 14.23+3.76 0.91£1.06 25.6+£9.6
Dy pstizk 31.59+0.87 0.23£0.18 0.09+0.10 38.2+6.4 30.32+1.00 0.15+0.11 0.03+0.06 28.6+9.9

TFCWs W8 AL I8 TR S B F/D RR 22 it (A4 ], 380 HE = i [a) 25 46 s i Ak vk e, (E 23 3 i i il
CVEA, IZ IR, g TECWs il 47 7F NO, B [nl f5,  J5 K 4 45 SR AL B B O/N Ik, B
PRAE R A R0 R BN A, PN B DLk B 5l I R E RS . ZEARHESE Hh C/N=4, 4

FAE B RATE R U L o NO, R B OL R FE & A FE Dy M D, A, 25 1 BB NO, HiK
S 2 5 R B 3 1 M (8.0+1.1) mg Lt Al (10.7+1.06) mg L' 45 2 BrB<1 mg- L', NO, 1y FH 5
IR AT RS2 S A AL UERE SZ BR UYL, ASHE 78 Hh A B BE A NH, 5 BR R A 22 A K, =S 7EHE2s 1 NH, A 1L
(AN, ATECEE 2 Br B, A8 LB BERY Doy, D, B9 H KA B A NO, B, TS 2 B B b v v
B SE J5, NO, B F <1 mg:L™'s NO, & KA fb ok B2 i v 6] 7= 4, AR S 40 76 AH [R]i 17 J 91 1 4%
PR, 38 R B R T NO, R, B R T TN B RBR R . X UL BB RS R 2 (0 S il
LR Z B, S NO, VR HE 2(a) Al WL, Dy, 75 2 AN B BEXT NH, 1Y 25 B R B 84K, 2051k
38.8%. 41.0%, H H/Kd NO, FIl NO, Jfi ft ¥ £ 5 <0.5 mg- L™ NH, 2= Bi R AR B 0k 5 76 He 25 7= A4
mmx¢,ﬁﬁ%&ﬁ%ﬁﬁﬂﬂmﬁ%mmmﬁm,mimNoT%&%%?Tﬁmwtﬁﬁ

100 | *kk 100 *kk

s 90F L2 | ] |
5 sop %9 : &8 R -~ : :
& ' % . ' Jﬁ@ @ ' '
46 70 ' ' 2 ' |
Z\ 1 1 ,k 80 F . @ I 1
60t b T : !
= 5oL 24D, : : g D, M ¢ :
7z oo, ! §9: o 70 mmo,, ! !
40 m DZO 25 % : : DZl)-25 : :
30 L | 60 L ,
BB M B BB M B
(a) NH,-NE AR 5 V57 (b) COD LA BEHAT

[V : PHRBEHKT, * P<0.05 % P<0.01 *** P<0.001,
B2 SEOERIREZHSH

Fig. 2 Significant analysis of pollutant removal performance
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EBr, B K NO; I NO, 1 T i Mk BE AR .

B 2(0) AT, Dyg. Dog. Dyos TE55 1 BYBERY COD 25 55 % 43 ) 0 87.8% . 85.6% . 81.6%, %
20 Bl 87.8% . 87.3%. 85.7%. i 1 By BOAS [R5 BRL A% ) TFCWs 3R 3L B 1 i) COD Z3 R 50 2R 25
5o W HORTRDRAR AR TECWSs, #E7K COD i 100~300 mg L' B, 255 FRAE 80%~90% "

2) Kife . F/D 575 e Bk 2 (R BB 2R o SEURE R A 4 I A 0 S0 O BFF NHL, BECNO, T, JFE
A A, 78 HEZS 398 W B B NH, 78k & TFCWs 28 it 75 e ) 25 B BEAE U520 /IR AR EUREHAY
N TR H R A, nI A MMt G A K S 2, R RE ) B4 SETRAN AR I 2 A 1R
TR T BRLAR /N TFCWs MR 7, JHrb AR W RN 22 48 19 NH, W BE e 0 B 22 BTk, 2R
1 BRI 2 W BY, Dy Do, B9 TN EBRZ i 45.3% 1 41.0% 43 32T 2 50.5% Fl 54.3%, D, H
TN R A K, H39.8% Wil & 42.2%; D, 7Kk DO B 1.30 mg- L' [ % 099 mg' L', D,
147 mg L' [%% 083 mg-L"', Dy, 1 1.48 mg- L' &= 1.02mg-L ', TN £ BEFRM T F 5 & 1K
NO, i 2 ik B2 B A Tk, Horp Do /K NO, TR T 7.46 mg L', XF TN 2 BRZ A9 3 hn ou ik 1
14.5%;  [R) J& 3 2% 14 18 o 2 B K BB R IRV v ) DO, A A SR Ak i IR 8 A5k, AT 4 v
TN BRI,

2.2 TFCWs HEzS BA S I H FEHHE

D) Hezs WAL BB R AE o DAHEZS B (B0 S i Ak, DAL B AR | EE AR R A AR AEIEL, dn

l 3(a)~(b) T o HEZS 9 F 55 8 TR 1) AR R St AR B S iy 2 Sl R, dovde Ffon AR B AR fk

20 - | 20
19F Py 19
L | L
18 | 18
S 17t ! s 17k
2 I s
g 16+ I i 16
= | ="
25t =15+
W oL I ® |
14 ™D l 141
—o—D,, I
13F | 13F
DZD»ZS
12 TP R T TR [P T A S R 12
0 2 4 -6 8 .10 12 14 16
HEzs i)/ AT/
(a) BB BOE AL A <25k (b) SE2 BIE LB A1k
0.5
>4 D3-5
_D7—9

—dp/dx
~dp/dx

-
0 1 1 1 1 1 1 | 0 1 1 1 1 1 1 1 ]
0 2 4 6 8 10 12 14 16 0 1 2 3 4 5 6 7 8
HEZE W a)/h HEZE /A
(o) BB 1B B S A% it sl /) (d) 28 B A AL Bl )

B3 AREERNE TFCWs S HERFLEE AR SEE T (h=40 cm) 5E RSN (h=0 cm)

Fig. 3 Variation of oxygen in D, 5, D, ,, D, ,5s and oxygen transfer driving force in two phases
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B, CHEMEE, %; ¢ FHEZSEEE], ho 2 . dC/d<0, BB T R B, 78 By B A AL n
W /NT N TR A W FEE0E B, B OTR<OUR; i #2 1: dC/dr>0, BNEMEREE FIHMBE, &0
SR AR PGEFE A Z G, R0 b & A UL B 5 A, NH, B AML, Bl S FE SRR B W T
B, AUV B B O 2 1) SAA% o R R S U W i FE AU, B OTR>OUR, Ak BE W b ke ¥
b 3R 2 DL 1 SRR O FEAAE T 20.5%, % HE s I R oL R SRR o LE BSCHE A FH 98 BRI 2 T U
AR BT LA, AT IR LA T R = (6) P .
o(x, 1) =g @) f(x)+20.5 (©)

K o HEFILBAEEBLE L, %; ¢ AHEE I, hy x HIBHRE, cm,

2) Kife . F/D X HEZS W S AL ot B R 2w . AN IE] 3(a) 23 B AT L, AR FIVREE R Dy Dogy Digos
1 L o LB AR R L AR HESS 7. 8. 9 h AT iR BRI AAUARRR G T, BEJS T . DA
07t R BELE X M, Dy g>Dys>Dig a0 1ML SRR B b7 B8 S I 5, SR B & b BT 3R
IS e P RE AR OC, AT 1B N ARV BE BB AR OC L Dy sy Doy M Hh A BEAIG, S AN A
LR 3 R 22K, AR G b BT3B LG Dy, s TR 5 2 BT BEANIE] 3(b), Dys. Dig. Dygas HEZS AR
PRBUS I ARAE 2 B IRAE 5. 6. Sh, Dy SR HF FEaR BE s, I HLAE A% 8 21 1 5 AR 4 4
RO HOAE /N F A 4

WA P IRA IS, #8375 Y Wy W B A S iAot B2 5 T HE S i B2 A R A LTS e 1Y) B
fife A NH, AT XFLLEE 1. 2 BB, KT A T b HE 2 AR R bR R R, fE
SR 0 AR HOAE AR, Lk B e AR AU AR Bl R A B ) B R PR A K v 1A B ) 5 500 M
DO FF2E N RE, DL D,y A, MAES 1 2155 2 B Bt 7Kk DO M 1.47 F£ % 0.83 mg'L™", DO FEMRF 3 HES
1 b P 1 AU R BT

MR Fick &, AP ML BEsh 718-D-dC/dx, XHEARTR S L2016 97 F2 i x R A 3 T 194%
FHESh R R AR, -dC/dx 1E T -de/dr, BLIFE] ¢ R BE AR AR, -de/de N ARFR, X Dy, D,
Dy s WAL BTHES IVEREL, Al 3(e)~(d) iR o

MIE 3(c) ATA, =0 h I}, AL R 2 Dy >D, >D,y s, W THEBKARZES, Dys. D, WIIGEE
R R 2Z AR, HBH B KT D,yos, Do 5L TH R B 5 TG T Dy g0 W0 H PG ) 6 4a0 i
R, Ir A R B R R AR B R R R . X ULEH D, 7E 3 AURIAR I rh AR B RE AR
HERK, X 5H R NH, F COD LBRACRE VMG, 55 2 M, Rias /N7 HE 2 1 i) 505 T
AR R, LRSS R S AL T EOR AR R, 3 4URIAR AL T HOR B I KT 1 BB

3) W b 10 A SRR T A 3 S L R SRR B 7 R AR A . B Dys. Dygy Doy TEFHEZS JIE M 36 1
P 5 A B T L B AR B o L 5 TR AR 1 T AR B B (h=40 cm) 19 3% 25 W AR B X LA 1A 4,
55 1B BCE P& R Dys. Dogy Dygos FBTALBV R G L 7ERT 8 h W IRE T R, RS2kl T
Vg%, iR R E T, ARG TREEESE T AN ARE, NE 4]
155 HEZS W M G A AR A B R AN, AP SR T, HES MU E YR S s R E
5 NH, A HLT5 Y 9 0 AL o ik AR Y, K HE2s i 18] 0T BB 38 6 56 & 1k A 9 I 1 S Ak 40 i oo 72
o HE2E 8 h 5 VAR &7 LR B S 0 R R, 16 AT AR R A 1) N R BILTS B O AR T
8 h N B A o i, SR 9 HE 2 I5F (R0 2 V5 G ) AR SR B A W R i VE T, DK B 4 45 2R 7T LA
1R EME [F 258 o 3 A X OR3P 4% 14 T A SRR R o AR bl R T AR HE S R R R
RO, LR UE A KR BN TECWs 1 1 35 57 L B AR R o Lo AT o 35 32 FHPE T, 658 | B BLHE =SS
WIS, Dys. Do, P EETHHE T 3% &R, 5 20 B Dys. Dy AT T it
1.5%.
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T, A /ﬁlﬂﬁﬁﬁﬁk +D375 +D779 +D20—25 or
\ 7@i&i“% LEJHPTJ —D—D]_S _O_D7.9 - 20-25
18
g S el
! i
= £ 14F
P &
12
10 W 1 1 1 1 1 1 1 1 10 1 1 1 1 1 | 1 1 1
0 2 4 6 8 10 12 14 16 0 1 2 3 4 S 6 7 8
Hezs I fl/h Hezs mfa)/h
(a) 1P BE LB A LA (b) 2B AL LB AU

4 BMREABMBAZGTRENRFEERILEEFRI ST
Fig. 4 Variation of oxygen under enclosed and open wetlands surface at depth of 40 cm in two phases

2.3 REXNMEEENZ T

&l S(a) 1A 5(b) AT UL, 3 4 K7 445 1 He %) shannon 48 BRI chao 48 50 A B & ME 2457, UiIIRI12
XTHE Hh N R R 2 AR A . B S(e) BT s, 34l T KCE B AR Y A
Proteobacteria, Actinobacteriota, Patescibacteria’. Bacteroidota, Chloroflexi, & i b # T 90%.
Proteobacteria M Patescibacteria 5 il b i B2, Actinobacteriota Z: 55 15 /K W A3 HLT5 Y W) 1) 22 B,
IF HAE Dy HRYARXS F= B THAR 220, IR R SR B L B B AR 23 19 I Actinobacteriota W) AH XT 3=
REE 3 R ST A% /NI TFCWs A F F &AL Ry o

FEJE KV LAY EEHEA TR, g Nakamurella 52 5 32 B RS AL A B Y, 76 Dy )
ARG B W T AR AL, SO E/NRLAR 1 o b s B SO Ak D B Y TR R AR L A
g Rhodanobacter. g Micropruina, g Ottowia, "' g  Micropruina ¥£ D,y s A X} F B e s It
4b, g Rhodanobacter WIEFHAN ), T8 Dy AR - Efe i, 5 HA m B NO, #l NO, /Y™ f
VLIt ; g Chujaibacter 53 BACTE B, HARXS B SRAR M L, 202/ INVRLAS 1 b e B 1 5 %2
9 NH,", 71528 rE M EE LT, HRIE Midas 8008 P, g T™M7a 0 )8 7T LA i Bk K Tk 5 9
L% 5kt . s KEGG 804 P b iy SO AL B8 AR, R OC Y 2y BB i 6. 25 i 12 £6 30 J t (16 2 5
EC 7y 1.7.5.1), i M b ik J5L i (EC 1.7.2.1), — A AL &k J5 8§ (EC 1.7.2.5) M4 AL AU ik I (EC
1.7.2.4), w1 & 5(d) T UL, el Ak B e T 7R i BORE A2 /N 19 0 b i AR X SR BE S R, Dy K
NO; HI NO, AKX T Doy, T Dogps JLTF-AAELE, UL/ NI FORLARS 138 L 5 A7 1) T e Ui e
24 HITZHAEHRUEREHWESEUE

fiff W SI 6 4 AR A T TFCWs {5 Y ) BRI 2 BL 398 o |y (BT 6 AT UL, R 30 5 Jo A A= 40 S8 fA
9 NH, B2, NO, /YR W] A8 . NO, 78 HE 23 T i F1 235 TN A4 ik 8 vk B2 24 A1 (<2 mg L)
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Effect of substrate size and drained time on the treatment performance of tidal
flow constructed wetlands

MA Jiangsen', MA Rui', ZHUO Yiyuan', CHENG Linsong', CHEN Yuzhe’, XU Xiaoyi®, JI Fangying""

1. College of Environment and Ecology, Chongqing University, Chongqing 400045, China; 2. Southwest Municipal Engineering
Design Research Institute of China, Chengdu 610084, China; 3. School of Environmental Science and Engineering, Suzhou
University of Science and Technology, Suzhou 215001, China

*Corresponding author, E-mail: jfy@cqu.edu.cn

Abstract Tidal operation is an effective technique to enhance the oxygen supply of constructed wetlands. In
order to explore the effect of substrate particle size on the treatment performance and reoxygenation process of
tidal flow constructed wetlands (TFCWs), the treatment performance of TFCWs with different substrate particle
sizes was studied, and the studying method of oxygen transfer process in TFCWs during drained period was
established. The results showed that particle size of the substrate affected the adsorption of NH," and oxygen
concentration during the drained period, which in turn affected the treatment performance. The wetland with 7~
9 mm substrate achieved the best ammonia removal rate of 82.6%, and wetland with 3~5 mm substrate achieved
the best COD removal rate of 88.2%. The wetland with small substrate particle size had higher relative
abundance of ammonia oxidizing bacteria and denitrifying bacteria, which had advantages in denitrification.
Analyzing the relationship between the change in‘oxygen concentration and the oxygen consumption process
during the drained period can optimize the drained time of TFCWs. The oxygen consumption activity of
microorganisms was mainly concentrated at the rapid decline stage of oxygen concentration. The longer drained
time did not significantly improve the reoxygenation ability. In this study, the drained time of 8 hours can meet
the oxygen demand.

Keywords tidal flow constructed wetlands; substrate particle size; drained time; oxygen transfer; tidal

operation
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