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# FE REHUE TR B SR XA T M (naturally-ventilated constructed wetland, CWy,) 7E A [7] X i
u<4.0 m-s™") 54 F i) S A% 5 7 K (oxygen transfer rate, OTR) DA ST A HLY . & . BERI B, 4558 %W, 4
A5 A AT B XU L O A R B O SR N R . 5 T8 K CW R G (CW) M H, CW 1938
OTR(61.38~78.30 g-(m*-d) ") & CW, &= i 19.3%~33:5%, M3k 1k T CWy, &1k . 51k A B9 47 5 % ik 25 0t
. CWyy M NH;-N Fl COD 19 25 [ 61 fif 43 il 5y 2.84~4.57 g-(m’-d)™" Fl 45.0~56.6 g-(m*d)™", % CW, 7l #2 /i T
90.5%~119.6% Fl 11.9%~23.2%. CWyy i1 7K 1 R #h e JE 24 1.10~10.39 mg-L™", 1 CW, H 7K o1 1§ iR £k vk {0
0.41~0.91 mg-L™" 7E3& B R Z& 08 T, b v AT () B 47 78 47 4105 B AU/ SR A, s R Tl AR AR SO T I
AR AE T, DA AT 30 b 3R A5 AT A TN R BR AR o X u<1.0 m's™ B, CWy, RS TN K BR 74 6.70~
6.77 g(m’>d)™", B CW, &Gl 17.2%~23.1%. {HJE, BHREXXTT TP LERFCRIR S T AR, UAESE & 2.4%~
4.8% W TP LFRE . AN CWy, REEH XHE 5 OTR. COD, NH,-N FI TN (¥ 2 55 £ faj Ko H [ A 3 5 0 S 2 1]
KRFHE R

KEEIR A TRML; HARBENG A RBIEE; AV B

N T #2 4 (constructed wetland, CWs) #% I Fy & — PP IR B A 4 . $eAE R & H 5 A AR 5 175 K
b FRFL A HAE T2 RSB 015 R KA B, Je R AE /NI XU CWs R R iYL HH
BERB A Y Z B A EL . Ak AR = B RIAE HIX V5 K AT s R0 A, 258 CWs XA LAYl
AT B BRCR B, HX B (TN) 1 B BR AR, AL 30%~55%"", CWs H1 i E n] il i A8 4)
Wi | IERHIZ B Z (NH-N) 38 5% DL AR DA SR T LB, Hoh, i 509%(60%0~95%) 1A 2
I3 2 1o kA W A A - SR A AR T SE B 1O (B AR e CWs B4R RE e 22, B PE IR 5847,
o451 1 ok Ay Dt 36 20 ) B o 25 RO 1 b PN S U A 4 (dissolved oxygen, DO) 2k I T 15 K
) DO, RARME AFHEYRBZWENEN, B TR T AR, B ERR 2144
KIRE — /N T 1 em”, YR R WA T B0 4F S8 A 58 RAAAE TR &R A 29 1 mm 35 Fl T,
WS BEA: 2020-09-29; sRAHEA: 2020-12-30
EEWA: WILHHEF/THEBFIIH (QN2020274)
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5K DO W B ARG, I, g N T &2 e e 2s .

A N TR A A VE T, Al R BN TR A (i e i Ul i) R B <) . A3 N TR b R 4¢
R K . 200K . MoK B . Frimiish . armceh . R PHAEME S . KRR B4k i XU
AR . BRI e — E R T R R M A S5 DO A B g s Ak AR E T, H R
FHEE T N TR CW KR i 2l 72, A SR U S 45 1 48 38 0y 7 B 07 B LR
HMINBEFE, ZVFAEE TN B3, WS T AT LA St b X A 76 75 K AL B . LEE S50 # 1 a H-/K
A CW RS, 1l E H N CW R G0N F 8 3 A7 38 XS, K FH AR A1 XUREAE B 1t >k U5 9K 8h e
fy R 3 a3 R A AR TE B CW Il KRR, 5 R R CW ARG Tl KRR, SR BN, A/
B CW &G H K DO Fik (6.97+1.3) mg- L™, J5 BRI CW &4 7K DO K (1.61+0.23) mg- L™,
HE CW RZGH TN KRR E T 16.6%. RECEFE I T —FA THRHTC3) ) AR,
78 S it POk T AR B AR A s TS K, o, G AR R P R B ARV 3 e P A 1 IR
25 B R R 25 AU AN R RIVE T, SEER A AU N R A i, A R
b O A S R LSS A S AR M N BB A T SRR SC B A R IR M AR A L B
B, AR 20 3h ) 70 40 8 Tl g S0 R 4R APk F DOR Ol 1.5~2.0 mg' L™, FE AR W
s AR A K R A R AR R AR A ORI B R X, B IRERRIE R . REAEA
e, HAKRAEERRFGAME, HAKIERLT COREE KI5 Je W HEsbr ) — 20 A brifi .
POZO-MORALES 20 ZE 7K S 38 70 N T30 b 28 G5 9 452 B 1 bl ol JXUSH 03 IR 27 ) g %) 9 9 X5 o)
FI AR TR B, AR S I A I 2 B RO A A R AR L T S B AR G N R R A A 3 XUBK
B RGN RAE S CW BB 4 85, ALY BR800 R4,

gE LTIk, SR A SR AT A R CW R GEN AR DO MR BE, 1 1T ik Ak 075 G 1 25 BR AR .
B2, HRETCT ARENE CW RGN RE WL, EBRETLERG K DO W AE K5 44 )
M A RO T H, RGN AR BT BUE R M AW, Hid KA X FRE S Cws i
AL TR DL TG e CBALY . A B M RBRAUR Z W S R W i gE . Wi aT H AR KR
XF CW R 45 N DO i 54 BB A 52 B0 A, ] 3 o 42 o 38 XU 2% A o 5 35 5 P AR AN TR IR B 1 A 4
PRI JFCRAS . AT V8 9 T WA e 2 A, R w5 e e S Ak S LBk, Xt R
= CW RGENT5 G ) ZSBR U & LR

RET U, AU EEMAT T A RE XA CWs 2 G0 N 5B i A i 7 7 B3 AL ML A B 35 e W vk
JER LR R RGN IR s B8 T WS AL R BCR L ALY . A B2 R e 2 (]
FIERCER, N A REXE CWs REERiTRlia Tt 2%

1 #MRl5RE*®
1.1 XWEE

AW I T 2 CW 25 B SR NI 1 s (RD A SR XU TR b CW, RIS 48 A T 18
CW,)o ZEEEMAMBES I TR, &0 0.5m, WK 0.19 m. i H Py HURHHE K & 5 0.45 m,
H R FAR R A KA (558 0.05 m, Kide A 10~20 mm)., 25 Z LBk (55 0.10 m, 4% 9~13 mm).
KA (55 0.20 m, RiAR 5~8 mm), VS (75 0.10 m, KifE 2~4 mm), JEAEZE S BR K 040, EA
[F] Y SEUR} 2 13 B A HOK 1 (SP1~SPS), 43 il o7 T FESEUEHIKHE 0.05. 0.15. 0.25. 0.35 F1 0.45 m &b
2 AL 1 AN HEARAR , HEKAR R 0.7 mx0.5 mx0.5 m( xFE < 25) 1 PVC SR .

CWyyy 2B NFRZAEHRMNE . WE 10) B, HAE (HE 15 mm) H— M (K 0.16 m) A1
BT M2 AR (K 0.80 m) AL ; 78 CW NP 45 (55 0.45 m) 45 BE b A Wi K FL (AR
3mm), 1 m’ BRI KURTFLZ) S 1.08 m?; S48 7 5~10 om &b %A F it R, B3 i 7 el XURE KR
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P Bl 0 30 B T R 35 1 AR AL i
WA 360 P S XL W, 2 A

4, s e R, (L EOR R Qg};%ﬁ
) 7 8 A AT B B A B o R, A E R T XL W )
SR CW, 5 CWyy 2 45 14 35 19 DO 4 i 1

10 cm jf 7 0cm
o B RN FET-EIRGE, AT R i
{E) 0~4.0 ms™. B0 &= 20

AR GE v I M T 98 B, A B o o

Hg 25 Meem 2, AR SERUT R E N A E IR L
FU K BUR T . M R K R 0T XX H N E ne
K, LR ARAKPFMA 15 mg L NH,Cl, 15 BEK HEk
mg-L"'KH,PO,. 15mg-L"'CaCl,-2H,0 fl15mg-L™" (a) RHCW, (b) RHCW,,
MgSO, 7TH,0. FRIbG W34 R ortral . 1E 3% VE : SPISSPS g5 AR A .
NEEL TR KB B, 02k 8 PN /KA e B 17 190 B E1 ALBHRGERBLEEREE

BN FE A VR, DIAR R A Wy F i A W BE TR B AR Fig. I Schematic diagram of the lab-scale CW systems
Ko FZERBEAMTEN, FH2GEEYITESIRHYE, HERKIF & 12h, 30d )5, A ME
T EKZ MG BT A BN LR st BN KINAROK EE R 1d. R B1T
ROEJE CERaahi?y 14d)5), FFIRRAEKFEIF VAT IE 0. SE58 8 4 2019 4F 10 H —2020 4
3 A, MEH AR 18.5~21.2 €, %E H VP2 H0E K 1.65~2.52 mm-d ',
1.2 @K

ATETG KR R AR . AR, JRZE ( NH,Cl, KH,PO,. Na,P,0,,. MgSO,-7H,0 fll CaCl,-2H,0
(BR25 HBR AN 24 2 o dr ) BE & . SR KK Bl . pH=6.91~7.11, fk 2=/ % & (L CODit) Ny
188.8~203.5 mg-L™'. EL& (TN) H 38.68~41.00 mg-L™"', & %A (NH,-N) & 23.50~25.24 mg-L ™', FHHLA N
12.97~16.51 mg-L™", KB (TP) N 4.86~5.07 mg-L™', IEMEELFR (PO} -P) 4 3.84~4.09 mg- L', LR
(P;03;-P) 4 0.80~1.20 mg-L7";
1.3 WS AE

B2 dRAE D ROKFEIFHEATREI , AR T4 U 48 b B 43 B 7 ik kot P 485 =X 22 2 25000 e 4 (8
5 DZB-712F, g {SCH B 2 A0S ey A7 BR 28 w)) I % pH Al DO i %k =X XU {Y (%45 Thinrad
TA-2, RHiISBHEA PR wl) M XU SR ARG I i 53 166 BE I E COD; 2R FH sk i 2 #4011 i -H
BEPL A GG EEE I E TP R B M Ao B R 90 M - 55 A0 2 SO BEVE T E TN SR8 IR0 4ot
JEE VI 78 NHN; R I N-(1-Z8568)- & Z i 40 66 BE R D E W AH A A (NOL-N); R 5851 53 6O B2 1
I 7 i AR (NO-N)s A HLAE MR B TN 5 EHLA (NH-N, NO;-N., NO;-N) ¥ £ 2 25, COD A& N,
P A4 A4S FH 2 2 800K B0 e X (815 MI-200H, K HEAREHB S RS A BRA Ao B KR B4 45
PREERC 3R, B,
14 HBELEBS S

RS G ) 25 B 23 L BR 0 ff SRAE CW RGEH 5 e LBRGOCR , 3 AR AE =X (1) A=l (2) # 17
T
_G-C)

Gi
K Re BRI EBRFR; CFRTFHHKIKE, mgL™"; C RRFHHKEE, mgL's

Re x 100% (1)
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iC;—q.C.
_( Vq ) @)
K R FRIGREYERAM, gm>d); ¢ FR FHHKERE, m d's g FRFH KRR,
m’d™y VRO SRR, AR5 TN 0.013 m’,
T R R /D (1.65~2.52 mm-d ™), #ATIAN ¢ 5 g, A%,
K —sh J1 2 AR (X (3)) 115 COD, NH,-N. TN Al TP Ay R o oK
C. = Ciexp(—kt) (3)
Kb k FoRG RV, 4« RoRAKIHFEERE, do
S A% i R (oxygen transfer rate, OTR) M 45 2 (4) 115817,
0 = 4[0.7(Ccop, — Ccop,,) +4.3(Crkn, = Crxni ) /V 4)
K. ORIREALBTHEAR OTR, g(m’d) s Ceop, KR HEK CODV- Y, mgL"; Ceop, &7 ik
COD FHIMH, mgL's Cro, FRIKYLRA T, mgL™; Cron, /0% HKHLIT RO 20 B2
mg-L',
A S 56 v BT A R 34 48 FH Microsoft Excel # 17 % 3 - {df H] IBM 'SPSS Statistics 20 4/ i#f 17 43
#r. i H OriginPro 8.5 B HEATHI K o 8 33 T 22 50T (analysis of variance, ANOVA) R AE i iff 58 K &
Xf CW-MFC 2 G 1 fE 52 Wi B9 G0 112 8. 2 P (P<0.05), % T 3.4 % 3 A VL Fa9%d, #4T Duncan 5
JE KK (P<0.05) LA T 22 2 BE A [B] (1) 25 53 (. 35 Pk
2 #ER5iTE
21 RREXMARGEARIERS pHIGRET LN
FEAN RN RGHE 2514 CW, Fll CWyy R 40 H1 DO W 53 A an 1] 2(a) FTE 2(c) frs o 7K DO #e ok
0.78~0.80 mg-L ™' XF T JC H #Ril XU CW, R 40, HA BRI (SP5)DO ¥ FF (0.69~0.95 mg-L ") Fifi %
DRI F3) 154 fin i 28, it HG P 3 (SP1~SP4) 1) DO ¥ (<0.5 mg L) W& /K m AW~ %, JFHS
WG TC G o 3% FE 22 i T A R SEORURL A% B B K, A5 28 RAE CW, RGN HGEF 0 A
B, AREAE 2% M BURHBURE (928 Bh 90 AT (A5 CW, R 48 R AR A F B IR VIR . X A
SR CWy 50, BTGB =0 ms ) fE BT, H N EF (SP1~SP4)DO ¥ J& (0.53~0.72 mg-L™")
HWH CW, it & (P<0.05) & i 0.27~0.60 mg-L™", i H:AFCRL & 1 (SPS) DO ¥k & (1.14 mg L") 5 CW,
3 (P<0.05) {5 1 0.45mg L™, iX 3 B4R WUAS W] A3 R00% 610 b N 38 5 A0 R0, ELI 2 XU 3
CWyy R G N DO e BE VR K 3 77 Wl AN Wi m . 2 X 1.0 mes™ B, CWy, RGN EB 0~25 cm 4k
(SP1~SP3)DO A 0.75~0.90 mg-L™'. 35~45 cm 4t (SP4~SP5)DO & 1.24~1.70 mg-L™", [A] B} 77 £ Skt % /IR
A SIS S B 2.0 mesT I, RS CW B GEAE TR AR, 1 DO HkE S 1.08~
3.03mg L7y MR 1.0 ms BKH 40ms” B, CWy, 5 CW, N&EBHYF- DO k& Z 25 H 0.50~
1.12 mg-' L' 3K H] 1.12~2.30 mg'L™', X 3R W MR 25 AT 38 i 4k KUAE 1 i L 1 A R 3 IR 335 i 2]
MR AN, CWiy, P DO Ve B Bifi 5 55 0B} 3R 181 HE 25 35 I B AR, 33X B 480308 F B R 25 1Y
Ul B ER T IEORE A W I RR VR W UKL Y BH 7 L R TS G W R f TE AR, BeAh, ARG AR
N CW £ G5 F 14 H 7K DO ¥ JE (1.14~3.03 mg-L™") 5 T POZO-MORALES 45 ff 5% vb 4 17 2 i
il [ AR KR CW R G807k DO ¥ (0.55 mg-L ™), H 5 AREFEES B R IXsh A CW 1
/K DO ¥ & (1.5~2.0 mg-L™") #H3x , Ik F LEE 48" F 5% rb mip B XU 3 B3 CW R 42t /K DO W
B ((6.97+1.3) mg-L™),
CW, Fll CWy, F G5 N #B pH W #2481k W 18] 2(b) A 2(d) i o 456 1 2(a) F1EL 2(c) 43 # vl %01,
F YL N H pH B DO Wk B2 1 38 i BEAIK . CWyy & 48 NP pH(6.35~7.21) # CW,, (7.13~7.35) Ik 0.14~

Ry
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DOJ&/(mg - L) DO J&/(mg - L™
3.18 3.18
2.78 2.78
2.39 2.39
1.99

1.99

g g
2 3
i 1.59 i 1.59
= =
& 1.19 & 1.19
0.80 0.80
0.40 0.40
0.00 0 R 0.00
0 05 1.0 1.5 20 25 3.0 3.5 4.0 0 05 1.0 15 20 25 3.03.5 40
S (m - 571 JAEEAm - s71)
(a) CW, REDOH ¥ (b) CW, RADOW i
pH
45 7.40
40 7.25
35 7.10
2 6.95
= g
= 3 % 6.80
,EE Eﬂ 20 ’
= = 6.65
15
h, 6.50
3 6.35
. o= 6.20
0 05 1.0 15 2.0 2.5 3.0 3.5 40 0 05 1.0 1.5 2.0 2.5 3.0 3.5 4.0
S (m - 571 S (m - 571
(c) CW, R %tpH (d) CW,, & %ipH

Bl 2 EABRIEEZMET CW, 1 CWy, Z%F DO REF pH 85
Fig.2 Distribution of DO concentration and pH across CW, and CW,, at different wind speed

0.79 i, H CWyy, M (SPS)DO e i (3.03 mg- L"), pH A% (6.35), {HE, CW,fl CW,, &
LN ER pH AL A BR . i AXAHZE 0.86 A~ FALAL (CWyy N)o X Tl pH BE DO ¥ B2 15 A1 T F3 A1 19 22 1k
PR TR A E R

F1HIH T CW Il CWyy RGEAEA R RGHE %44 T 19 3 OTRfH. W3 1 a1, CW, fil CWy,
FGEHY OTR X BEA K A HE M4, H CW RYSEIR 5255 T CWoo BMEFETT KT, 5 CW,
L, CWyy RGEARHAE AT 3 (P<0.05) #5 3 OTR #2329 19.3%. HXHHE KF] 1.0 m-s™ i,
CW,, 1 OTR# CW,, i HH25.7%; 4 XE K 2.0~4.0m-s™' B}, CW,, i OTR # CW, &1 30.4%~33.5%,
B HIG AT PPl 22, Xt — P UE R 1 ARG XUR GE PT A R e 1 A AR A2 4R RE T

a3 T R, SR — I8 R A 5 B iR CW 7K DO VR EE . & 48 OTR. 15 4«4 (COD,
NH;-N F1 TN) ZBRRCR 5 X Z B 565, JF@ X R GEENXE N 3.5 ms™ Fl 45 ms™ 5T
ARSI ECRT TR (B, X [l VA RE RS JEAT IO, S5 5RANK 2 firan . 3R 2 AT, TEFTIEE /Y 2 Fb XU 5%

#1 EFRNEEZHET CW, M CWy, R F AL RIEE
Table 1 Oxygen transfer rate in CW, and CW, at different wind speed

TR R T ) 4 e T 44/ (- (m-d) ™)

—1

s S

Om-s’ 1m-s 2m-s’ 3m-s” 4m-s

CW, R4t 51.44+0.60 53.60+0.99 55.78+0.76 56.45+0.91 59.14+0.82

CW ARG 61.38+1.15 67.39+0.88 72.75+0.92 75.35+0.42 78.30+0.71
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33 [ kDO 5 6or - 20 L a-COD =1.031+0.243x-0.023x*
=1.108+0.696x-0.053x y R=0.999 3
3.0 g0 ~
n / 55 L It
o ’ - X TR 2 =
g _ E % —a—COD y=45.006+5.199x-0.577x ﬁ;
= W T R=0.999 8 e
b 5 27 NuN m28191068ar-0064 MO T NHAN 039110119620, 009
> N = 3 . : : I3 =|
8 e :}:E/ ol R2=0.995 2 R*=0.996 4
S 10f i % [ TN y=6.897-0.678:+0.066x"
R A e R=0.952 4 T
05 _F6fgf2¢613§;x_0.540x2 160 & vor - TN y=0.677-0.117x+0.016x*
Z= jd o ——— R*=0.9303
0 R 0997 6 L L 55 0 L L L J 0 L L L J
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
R/ (m -+ s7") NK#/(m - s71) K/ (m - s7h)
(a) 7k DO I S % i 4 (b) COD \NH,-N TN i fif () REAd 3

3 KES CW,, PEEREE., 5489 (COD. NH,-N. IN) EBRBRZEH X R
Fig. 3 Relationship between wind speed and oxygen transfer rate, removal of COD, NH;-N and TN in CW,,,

Fz2 NES5CW,, FEEFREER. T (COD. NH;-N. TN)
ERYR X R R B (1=3)
Table 2 Model verification of the relationship between wind speed and oxygen transfer rate,
removal of COD, NH,;-Nand TN in CWy, (n=3)

IR/ HKDOMREE/ (mg-L™") AL BT (g (m*-d) ) CODXLBRffur/(g-(m*d)")  CODRf#H A Hu/d
(m's™) e TiE SEME (e SEME g SEE e
3.5 2.92 2.90 76.63 76.95 55.43 56.14 1.592 1.603
4.5 3.20 3.17 79.98 78.90 57.03 56.72 1.668 1.663
R/ NH,-NZERR i fi/(g-(m-d) ™) NH-NFFAR R Hyd TNZEBR G (g (m*-d) ™) TN AR 3 K™
(m's™) SEIE TimE S e SME e SME TimE
3.5 438 443 0.695 0.701 5.39 534 0.477 0.486
4.5 4.68 4.60 0.766 0.751 5.33 5.19 0471 0.482

R, HK DO ¥ B2 5 OTR AR FT 0B 55 S 00 4 1) 268 X Jf 2 531 24 —0.94%~—0.68% Fi1 0.42%~—1.35%,
M2 RN I AT 0L, BT S0Ue g R, Fr A — 0 R HE J7 B X CWyy B G876 A [R) XU 2%
T B H 7K DO #e JBE AT OTR {8 H A7 58 4 0 39 00 25 2R

SZ, AR IE XURT A A N R AR B T, AT R e A e ), HH AR
J% edrfaifd . AT, YRE u<1.0ms™ B, CWNV/?%V\J%{WIEJHW?E@@/BE%LE@%

s TSR =2.0m-s™ B, A CW,, RGN FRAE T 2R .

2.2 ﬂﬁi‘f’%%’ﬁ*ﬂ%%ﬁ?xﬁ%ﬂ’]g"ﬂﬂ

AR RS T CW, Fl CWyy RGE A LY BRI 4 Frr o i IE 4(a) FIIET 4(b) FT 50,
ECW, &G, HH COD Wi e LB WG 22 b T A R, HA LJZI0E (SP4~SPS) #43 F
COD 2 P b AU i 34 S /R B3 =7, 5002 i P 7E SP4~SPS 4k DO ¥ (0.69~0.95 mg-L™, [&] 2(a))
AHXFEE o, AT WL G SR e it R A s T CWy RGN COD A2 25 ik 5 Bt JXU SR 116 388 K T
FHARE (P<0.05), MK N 0m-s" B, CWy, " COD EFRF L CW, F1 & H 6.8%; 24X N 1.0~
40m's” Bf, CWy, H' COD EBRZEIL CW, P& 11.4%~152%; R EH R 2.0~4.0 ms B, CWy,
H1 COD LB IRIR/N, AN 1.29~4.2%.

WA 4(c) BioR, FETCIRET, CWy, R G FESE A HLY (L4 COD i) 25 Bk 1 a7 i1 o fife 3 25 5 4K
(k) 53518 42.5 g-(m*d)”"' F1 1.034 d7', # CW, RE 55 3 (P<0.05) & th 11.9% F120.5%. 4 KM
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A= ERRHAFACW, 2= LERAFCW,,
—v- REARH R ECW, —v— BRAFHEFHFCW,,
100 o \om-st 100 60 1.8
—o— y=lm-s’! 17
80 p—+— u=2m-s’" 80 ~ ss| £
—v— u=3m-s’"! ,‘_3 55 /%/ 1.6 -
§ u=4m-s! § N / 415 =
A 60 i 60 F E 50} -1.4§
s & % {13 5
H\T H‘/I = A +E§
2 40 - 2 40 B 454 I {/ 12 &
O O g {/ FIR I
20k 20 b X oa0X— % +— Ti0
_ —F 199
0 2= " . . ) 0 i " . " ) 35 . : . 0.8
Ak SPI SP2 SP3 SP4 SP5 #Ek SP1 SP2 SP3 SP4 SP5 0 1 2 3 4
N /(m - s7)
(a) CW RGiCODEFRR (b) CW,, ZGiCOD R (c) OW, RY5 5 CW, FRG0 2 Wk 11 faf B PR ol 2 s 4

El4 HEAEREZRHET CW, CWy, RGEHEFIMER

Fig. 4 Organics removal across CW, and CW\, at different wind speed

LOm-s"' #EE 4.0 ms™ B}, CWy RGHFEAA HLY (UL COD $) 2 Bk 67 far A1 i 3 56 5 8L (b) Bl
Z A BT R (49.6~56.6 g-(m>-d)! Bl 1.245~1.631 d7), F3 WL CW, & 45 F 2 & ) 19.1%~23.2%
1 36.69%~54.3%. & 3 FI 2 0T AL, el — I 7 U7 B2 0T A4 A v A b 00 AS R XU 251 T (u<
5m's NCWyy RGETFEAA VA (LA COD ) 2 B 47 far 1A fiff 3 2286 28 ke, SN 55 S50 D0 A =2 ] 14 35
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Fig. 5 Nitrogen transformation and removal across CW, and CW, at different wind speed
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Fig. 6 Phosphorus removal across CW, and CW, at different wind speed
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Effects of wind speed on the oxygen transfer and pollutants removal in
naturally ventilated constructed wetlands

ZHANG Changping, BAI Jun, WANG Xiaoou', ZHANG Xiaoshuo, TANG Ju, YABO Abel Chat ,
ZHOU Xiaoxuan

Key Laboratory of Clean Energy Utilization and Pollutant Control in Tianjin, School of Energy and Environmental Engineering,
Hebei University of Technology, Tianjin 300401, China

*Corresponding author, E-mail: wangxiaoou@hebut.edu.cn

Abstract  The oxygen transfer rate (OTR) and removal of organics, nitrogen, phosphorus in a naturally-
ventilated constructed wetland (CW,,) installed with an air duct system at different wind speed (u<4.0 m-s™")
was systematically investigated. Results showed that the external air could effectively diffuse and dissolve into
the wetland interior through the bores on air ducts. Compared. to a non-ventilated CW (CW,), OTR in CW,
(61.38~78.30 g-(m’-d)™") increased by 19.3%~33.5%, and thus the processes of ammonification, nitrification and
aerobic degradation of organics in CW, were enhanced. The removal loads of NH,;-N and COD in CW,,, were
2.84~4.57 g:(m*d)"' and 45.0~56.6 g-(m’-d)”', respectively, they were higher than those in CW, by
90.5%~119.6% and 11.9%~23.2%, respectively. The effluent nitrate concentration was 1.10~10.39 mg-L™" in
CW,,, while it was only 0.41~0.91 mg-L™" in CW,. Under moderate wind speed conditions, aerobic and
anoxic/anaerobic zones simultaneously existed in CWyy, which was beneficial to both nitrification and
denitrification, so that higher TN removal occurred than CW,. When the wind speed was <1.0 m's™', the TN
removal load in CWy, was 6.70~6.77 g-(m’-d)" ‘with 17.2%~23.1% higher than that in CW,. However, the
improvement in TP removal efficiency through natural ventilation was limited with only 2.4%~4.8%. The
relationships between wind speed and OTR, removal loads or degradation rate constants of COD, NH,-N and
TN in CW, conformed to quadratic equations.

Keywords constructed wetland; natural ventilation; nitrogen; oxygen transfer; organics; phosphorus
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