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Purification Effects of Wetland Plants in Reclaimed Water under Different Hydraulic Conditions

HU Bi-ying, WANG Hai-yang~  (School of Horticulture and Landscape Architecture ,Southwest University , Chongqing 400715)

Abstract [ Objective ] To study the purification efficiency of wetland plants under different hydraulic conditions. [ Method ] Based on the con-
structed wetland system with reclaimed water, the experiments on removal efficiency of TN, TP under different hydraulic retention time, water
depth and velocity (surface flow velocity and percolation flow velocity) in Acorus calamus 1.. ,Canna indica L. ,Pontederia cordata L. ,Thalia
dealbata L. and Myriophyllum verticillatum L. were conducted. [ Result ] The results showed that wetland plants under varying hydraulic conditions
have significant effects on reclaimed water purification. Above all the five plants ,Acorus calamus L. and Canna indica L. have optimal perform-
ance on pollutants’ removal. The concentrations of TN in the treated effluent of Acorus calamus L. and Canna indica L. could achieve the “Envi-
ronmental Quality Standards For Surface Water Class [l Standard” ,and which of TP could achieve “Environmental Quality Standards For Surface
Water Class Il Standard”. Comprehensively considering the removal capability of five plants,suitable hydraulic conditions was suggested as 2 d of
hydraulic retention time,20 c¢m of water depth. Under this circumstances,the average surface removal rate of TN, TP were 21.08% ,17.63% ,the
mean values of TN, TP in system treated effluent were 57.72% ,64.84% respectively. [ Conclusion ] The study can provide scientific basis for wa-
ter pollution control.

Key words Wetland plants; Hydraulic retention time ; Water depth ; Water velocity ; Reclaimed water purification
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Fig.1 Schematic diagram of wetland system
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Table 1 Index changes of experimental water

JBA Total

24 % Ammonia

S Total phosphorus

e
#ihr Index nitrogen( TN) //mg/L nitrogen(NH, © - N) //mg/L (TP) //mg/L pH
e FEYE I Concentration range 9.70 ~19.50 5.30 ~16.50 0.60 ~1.50 7.43 ~7.85
SE4{H Mean 14.35 8.42 0.80 7.49
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difference between treatments (P <0.05)
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Fig.2 Removal rate of TN in 5 plants under different HRT
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Fig.3 Removal rate of TP in 5 plants under different HRT

treatments
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Fig.4 Removal rate of TN in 5 plants under different water

depth treatments
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Fig.5 Removal rate of TP in 5 plants under different water

depth treatments
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Table 2 Surface removal rate of TN and TP in 5 plants %

THY) ZB5* Removal rate

Plants TN TP

B Acorus calamus 1. 17.21 £7.89 b 13.36 +3.88 ab
2 NFE Canna indica 1. 47.68 £8.52 a 21.54 £8.16 a
25 Pontederia cordata L. 9.77 £3.54 b 14.59 £4.11 ab
T S14€ Thalia dealbata L. 20.20 +8.98 b  21.37+7.31 a
AREESE Myriophyllum verticillatum 1. 9.14+3.09b  12.43 £3.64 ab
CK 6.11£0.69 b 8.64+1.85h

T - [FF ARG TR 2R A B ] 22 5 1 25 (P <0.05)
Note ; Different lowercase letters in the same column indicated significant
difference between treatments( P <0.05)
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Fig.6 Removal rate of TN in 5 plants under different surface
flow velocity
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Table 3 System removal rate of TN and TP in 5 plants %

it 43R Removal rate

Plants TN TP

B3R Acorus calamus L. 95.97 +2.58 a 89.14 +7.51 a
£ N# Canna indica L. 89.42 +7.56 a 95.06 £2.25 a
WA Pontederia cordata 1. 40.66 £25.63 ¢ 53.16 +9.91 b
P F14¢ Thalia dealbata L. 59.62£17.16 b 57.49 £22.49 b
IR B Myriophyllum verticil-  25.72 £8.64 d 29.59+£7.18 ¢
latum L.

CK 21.11 £2.69 d 23.64 +4.47 ¢

T RIS RNG FREFR AL B 2% 57 25 (P <0..05)
Note: Different lowercase letters in the same column indicated significant
difference between treatments( P <0.05)
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Fig.8 Removal rate of TN in 5 plants under different percola-

tion flow velocity
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Fig.9 Removal rate of TP in 5 plants under different percola-

tion flow velocity
XA PR A AL PR B9 TN TP R 25351747 One
—way ANOVA Jp#r, 45 R 87, HAP 2 26 B 3 235 O 57.
72% F164.84% . HIRAN R U8 P d AL BT TN TP (19 25 B
FEMA L AL 18 8.9 KERIIMESIA AL, Midfe
0.10.0.20 m/d X} TN TP B9 EBREE AL 0. 05 m/d [}, 3
WA E — 7 Yo Bl P, AT 2 0 A M) T R ) L e 4
WACRI Il P9 A A ST ) EA T
K
3.1 ERMEMAEURAKEER  SIROBFRKIEE B iR i)
(GB 3838—2002) "' A S F S K LR iR 6 P R



45 K8 4

WHESF BB ERFK S ST X PR EARR 85

T 0 PR SR A R G R 2K AL AN R LUST , FER Ab 3
AR K TN TP L BRBUR BT, JE DL & il R 26 A4
PR R I, TP R BRACR IR F) T Z/KARZR (TN 2R
Py Sl || B N N T V7R VL B O R R L N
FR K BRI ke, oK PR LT FH AR AR B i 3 s AR X
AR AR IS A SO KRR
3.2 BUBREKNEZFHFMEXE KIFMHEHEE
RORS R %, AR K ) 55 A TE S A VA7, LAk 31 i
PEebra, G55z gs R il AT KK I 45 B8 B fa) mT A4
Fen N T 2 B 1 2 B 35 T /K R e 45 SR AE A [RIAE ) ()
Z P R B EAEHERI , —E JE N, KR
Ko FHEQR M A PERE R, A B BE A9 28 A R TAE )
TR S0 80 T P I B R , 7R JE Sk /K I 0, 3R T
TP EAE 0. 01 m/s SRR I 5 T2 U I H AL BT TN TP
1 BRI AR i
3.3 STEYHRABENRREREI 765 ity
b B SR N A A ) B K R ), R R R A
HEKAEY) IR UK , 45 R s IR BT TN
TP (Y RBRFART 7350 4 Y . X2 B T HEK A L TTK
T A SR AR i R Ry R R AR 2R, RS KA D %o 75
TR BRI 75 G £ 17 AR AR 3 17 P 5 L TR AR
ARG N TIRH SR SE A M T5 K L T RE T oK, 45 65 45 i
P AR P SR W S BRABOCR Y B SRR AE, LA+ +
(SUVA % = WSS/ € 3 LS B S s NI ¢ - K7 LT WA AN
DA SRR UK AR X B 3K A ) X 82 T
4 g

(1)5 P AP0 7K TN TP 4 — 5 1 2L BRACR
Forr 36 NAERN il B iy, HRBRECRERE , H TP RS0
K& A (MR KRB 5T 5 A7) (GB 3838—2002) 1128
IR, TN & 3 A5 MEBKAAZOR

(2)7E 3 Z/K IR (1.2.3 d) Zb 3R, 5 P fitiAn
Prxt TN TP g LB B AR 2 8 b THE T R a3, Rt n]
BRI RR R B B AE 2 d e G ik, ARRIK IR (10,
20,40 cm) %k TNTP (14 25 BRACRAEAL P Fp A] 22 518K, B
AR R KER 40 em AMFCRA AR 20 5K 10 em 4k,

(3) /N[ % M i 3 4 1 (0. 01.,0. 03.0. 05 m/s) % 17k

TNTP () 25 B 2R 52 i W] 5, TN - 3 2 T 26 BR % 3k 5]
21.08% , TP P23 11 5 PR IRF) 17. 63% o 1A 7] 5 U i
HALFE(0.05.0.10.,0. 20m/d) X 7K TN TP ) 2 BRag R 5
W ANI S, TN R TP B 29 2 48 25 Bk 3R 0 il O 57. 72%
H164.84%

Sk

(1] TF=HERT, T3, At /K5 A T b S R A s [ T ] REER
AR ( BAAEIEAAR) ,2003,33(3) :359 -362.

[2] sy, ASf. BT gy am i R KR s [ I ]. 7K
FIHR,2007,37(10) 1166 - 1171.

(3] A7, LHRES, 5k &, 5. 75/KiB 18 1+ ML F A B0 P (13 28 ()t
(1] hEEAgER2,2003,23(1) 285 - 89.

[4] i, 355, 508, 5. W NBIR5 /KA B A I G PR B [T ]
RSN ,2002,22(5) 438 —441.

[5] HP5Ama 2 bR E R 7T AT, A TR H 5 7K b3 R S
RISN - TG 006—2009[ ST b5 : I Tl Hiffci: ,2000.

(6] FEZFNELI SR, R 5 /KR 53RO RE : GB 18918—2002
[S]. dbnt: R, 2002.

[7] # B B, 2R, . iR A LIRH ARG E A I H] 4 5 NP
MRS AR T ] FRTARI,2008,29 (1) :3043 —3048.

(8] HBitafsle, /AT, XUk, /KR Sk SRR A T A 4e R
[J]. IR , 2008 ,28 (12) 22509 —2513.

[9] HEALY M G,RODGERS M,MULQUEEN J. Treatment of dairy wastewater
using constructed wetlands and intermittent sand filters [ J ]. Bioresource
technology ,2007,98(12) :2268 —2281.

[10] REDDY K R,PATRICK W H JR. Effect of alternate aerobic and anaero-
bic conditions on redox potential ,organic matter decomposition ,and nitro-
gen loss in a flooded soil[ J]. Soil biology & biochemistry,1975,7(2) :
87 -94.

[11] F7F, M0t , ik, /KOS M A K BT R A= A il

GSANAI T ] A AR ,1999,23(3) 1269 —274.

[12] ik, EPRER, JE=E , 5. WP T A ST K AR i SR L P R
LT ). AR, 2006,26(9) 3117 —3126.

[13] GAFHY S,GASITH A. Spatially and temporally sporadic appearance of
macrophytes in the littoral zone of Lake Kinneret,Israel : Taking advantage
of a window of opportunity[ J]. Aquatic botany,1999,62(4) :249 —267.

[14] HOLLAND J F, MARTIN J F, GRANATA T,et al. Effects of wetland
depth and flow rate on residence time distribution characteristics[ J]. Ec-
ological engineering,2004,23(3) ;189 —203.

[15] A, O, XURAS, . /K I A O RERSEm T ] 2
HEAEA 2014 ,25(11) 3287 —3295.

[16] MUNCH C H,KUSCHK P,ROSKE I. Root stimulated nitrogen removal ;
Only a local effect or important for water treatment[ J ]. Water science and
technology ,2005,51(9) ;185 - 192.

[17] ZEpkEs, RN, 35 HH. A MRS N T o Z Bl o RO DTk
(1] IREERRR5Y,2009,22(3 ) :337 - 342.

(18] ESFEPRFEUR. MR KRN AR E : GB 3838—2002( S]. kst
FREER R IR, 2002.

G G G G G S S S S M M P G G G G G G S G G G S O O S S o G G GGG S G G G S S S S SR SO WO W Wy

(%63 1)

(3] T, e, JAm R TR LA R AOR S EAm e I 2 F URB it
5E[J]. FREEE S, 2014 (1) 276 - 77.

(4] Mg, BN, TR 1, 25, VT R B S TR S B A=
SRS ], ARl TRRSAE 2012 ,28(6) 222 —227.

(5] i, 238, 2B 50, & EIRHS MR BRI E &R IR 5T
[J). RABFEREESAR 2007 ,26(S1) :165 - 171.

(6] SkakyT, = UTE, AMENY, Zr. JHI TR TN E 4 e Ak F 22 4 MRS it
[1]. 228 lRl2 2012 ,40(19) 110246 — 10250.

(7] RRZE. BELEAIETR - 35 - AP O URFEL T ] K L RR5HF
77,2014,21(6) :284 —289.

(8] %PHist , Z=f. FEENAIEAIRIN 224t S AT A ] FREVAS, 2009,
27(2) .45 —48.

[9] F Bk, bR, & X B e R AV Eh ESES BN
WRIRAHTT]. Al TARFR ,2013,29(19) :202 —208.

[10] F[3-Rlge, 5EWe, #8057 (Al B 22 At ) . Rl R,
2003(10) :60 -61.

[11] JEFST, thes, b L B R R L W ESIBIG YOI IR
[C1//FhEfAIL TRESES 2011 SR REEL S, BRI T
T2 2011.

[12] 200, B 32, SORTHE. FEAT AR TR EREEAY S I M 7 X 15 e
[J]. il THESA4R, 2011 ,27(S1) ;200 —204.

[13] BT, 255058, 500, & RAE SR E T AL E4)E Pb
Cd Cu Zn {UASAVARFE M EsE M R R0 [ )] R ERES R A4 9R,
2010,29(9) ;1820 — 1826.



