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Removal Effect of Microcystins by a Large-scale Subsurface Flow Constructed
Wetland
FAN Liang', HUANG Jin-hui’

(1. School of River and Ocean Engineering, Chongqing Jiaotong University, Chongqging 400074 ,
China; 2. College of Environmental Science and Engineering, Nankai University, Tianjin 300071,
China)

Abstract:  Based on optimized enzyme-linked immunosorbent assay ( ELISA ), microcystins
(MCs) concentration and their removal efficiency from urban water body in northern China by a large-
scale subsurface flow constructed wetland system was studied. The results showed that the optimized
ELISA could accurately determine the low concentration of MCs with accuracy higher than 76% . The
MCs concentration in influent of the constructed wetland varied seasonally: the concentrations were the
highest from May to June, the next were September to November and July to August, and concentrations
were the lowest from March to April. The removal rates of MCs were between 47.03% and 87.22% with
an average removal rate of 59.25% . Wetland units with different vegetation combinations ( Phragmites
communis/ Lythrum salicaria/Iris tectorum, Typha latifolia/Lythrum salicaria/Arundo donax var. wversico-
lor/Iris tectorum , and Phragmites communis/ Lythrum salicaria) did not show significant impacts on the
removal of MCs in water body, where the average removal rates were 58.9% , 57.5% and 62.0% re-

spectively. There was no significant relationship between the removal of low concentration MCs and the

E¢UH: BRESFLITXDHE (2016YFC0400700)
BIEIEE: BiEE E — mail ; huangj@ nankai. edu. cn

- 86 -



ar = A

www. watergasheat. com i

T, MmERSFTAERE

HIRA TIRH P 69 L AR FH34 K H13H

vegetation growth of the subsurface constructed wetland.
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N IR A TR EE T BB IX, 7 2016 4 5
A IHRIEAT , B TESE T I8 SR K BT, 5 3 5t
WK TSR . N TR HLER A 1000 m K 55 m,
SRR 5.5 hm?, T IE K [ R OE A SR K L, UL
TE 5 BT KR I A H 4 T R T R T T A I VR R
S AT TR TT . W T AT A L
A L 7T 0 2 30 P Ak B PR OTZH R (LR 1)
Hi R PR BE % B N IR /K g 67 far 0. 35
m’/(m* « d) ,KIEEREEY 1.2 d, B 7 SR IE
Hu A ICA R, AR A OT B AT AR B E AR A
Wl A ) AR A 16 B/m® . SRR T RS
R E A FRAR Bk, A BN 3 e R AR
0.5 ~5 mm WA S5 ~10 mm BERA A1 0.5 ~ 1

large-scale subsurface flow constructed wetland ;

microcystin;  ELISA

em FRAT, BURHAEE 7359 0.4 0.4 F10.5 m, i
HBATT 1 ~4 REFRH KR Z KT T HEA R E , 15 4
FATT S F6 ARBH K 28 K 1 2 HEA AT E , 15 3
AT T AR BHKZE K E 3 HEAJRE

T B

EATK A

1
Schematics of subsurface flow constructed wetland
1.2 KK EREFMRF

I KA R B I LI i i 7K 1A 3 4>
KT FE AR R ERAE T K AEAT , SRAF I ] 0 2016 4F 10
H—2017 ££ 11 H , H 2016 4 12 A 12017 4 1
H .2 AT AT LB 7 B RAE, R

BmALRMEBIZITRE
Fig. 1

R ~2 W/ H R R EE A B DR
A A T T B 2R A R AR UK AR UK Rz (]
SCIGEE L FESCEE — 20 °C YKAR T oK R RAT IR
1.3 MERSIERHKEN

SR ELISA J7 156 0 7 7K R v %) 48 8 B3 Rk
JE 38 3 50 45 1 R0 o il R 40 P Ak ELISA
Pio HOBCT RRMS AR G AR () )
RS N IR ZE S X 4 S50 O8O BRI 4k
MR LA 45 R AT T IEA

@©  KAETRAL B I FRE R DU KRR R
RS 2 = R, DORFEI B 200 pl
AKEETF 1.5 mL B0 H, 76 5 000 r/min | E.0 3
min, J_E R TIE o

@ AKAEDE 1 ESFRAAE 450 nm R @
25 R TR E AR OGBS o 8 50 L (A5 HEVE W
A IR AR AE 25 1 FREII K FE A 21 25 i 1k
TR E MR T 8 8 I RS YA PR I A BRI W
(50 pL) o 7EREIRIE AR 1597 (400 v/ min, T
[]) 30 min, {5 Ff} 250 WL i B8 1% 4% 1 0 2 Al S
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Wo MA 100 pL HELE R, BEWR TR A (IR 5 57
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VIV e B IS AL SR 25 min, IS5 1 25 5 W
L Ak 5. e A 50 WL 45 R 1k I
o 7E 15 min PF 450 nm 0 5E 7 WG EE

@ GERAHT. FRUERE S ROG R (A RE L2 1
VA TR I Y FE (B B BR v S R RO B F AL B
TR T W 55 R B L (AR o T 26
2 ZR5H5H
2.1 ELISA A&tk

2 PR35 55 3% 5 AR TV, A 15 3 A s v il
e A7) WS T RIRY B 9. IR b B
Hh,4 SRR > 0. 990, 1 T UK K h £& st
Hoh 2 (LI 2, NSK fRFEARYR T, SK REIRG, T
[F]) o HR5 1 95 bm M VR ) HE IR B 5 v BN TR
BE R TR S B S, PR B 7R 1 4 SH0h S
BB R HE IR B T O B0 4 A Bt £k (L
3) , KM RG R 4 SEMZA 545
HEWRE = o

mils 2 milE 3

w1

1.000 |
0.995 {1
& 0.990
?f; 0.985 1
£ 0980
0.975 {1
0.970

XEC XE 4S80 4 SHC SCFEC BB
—-SK -NSK -SK -NSK -SK -NSK

2 AEALIRARME LB TE R
Fig.2  Determination coefficient of standard curve of

different tests

20 ©0.05pgL v 0.15pgL * 0.40 pg/L
<1.50 pg/L. + 5.00 pg/L.
160 .
- <
140t e .
g P
ﬁlzo_.‘ E‘ 0‘.' v T :'v
= < = ! eilyt aleazlesi
'}'E" 100 e 7 —§ b : ,. v : :
80- ¢ g Ve : : <« *|°® L] °
. o, ..
60 v
MEC XEC 4 B4 B HCVOTE U
-SK -NSK -SK -NSK -SK  -NSK
3 AEIACIRARAE A R R
Fig.3 Results accuracy of different tests on standard

solution

2.2 ELISA L ERMENE

FE EPA 2 AIE Abraxis ) No. 520011 {5 &
BA B R HER 1, A 080 {4 HT i ELISA 3057) & 2
H R No. 520011 SAES, A0 45 2R W%
1, & FE S TER A B 80% L |, 268 Abraxis 23 ]
FAB R E IS R A AR, R R A

A HER 1
F 1 Abraxis AR XL R
Tab.1 Blind test results of Abraxis Company
\ A EL{E/ = HIE | e
o .
o (}Lg'L_l) LAY/ (;Lg‘L_l)ﬁ/%
MC - LR,MC -
17MC -TK -1 1.5 LA, MC - YR 1.53 98
17MC -TK -2 0 7 0 100
17MC -TK -3 0.5 MC - LR 0.42 84
MC - LR,
17MC -TK -4 2 MC - YR 1.92 96
17MC -TK -5 1.25 MC -LR 1.18 |94.4
MC - LR,MC -
17MC -TK -6 3 RR,MC - YR 3.24 92

ARSI I ELISA 305 & 3R A 25 ke
mh(no=32) R Hf & H A R (LOD) Hl & & R
(LOQ) , 435124 0.011,0. 032 pg/L. BB T4
BRI 0 FR A R AR T A6 PR A N R R ot A
BT E , Bl I SEAR BB BE N 1.5 g/ L
[ MC — LR RuERy Jo , 0 N T3 s A 9 1 28 1t
PEHFR AR IR 2, 7T LA, ELISA 32050 & I
TEARVR B TR B R R A ERR R = T 76% 1 1T

F2 MIREIBGENE AN TR P RIRERERSER
Tab.2  Determination of trace MCs in constructed wetland

by addition recovery method

R | FRNRE [y
(pg L) (pg-L7)
0.016 0.579 76.12
0.012 0. 644 85.11
0.002 0.612 81.48
0.001 0.584 77.77

2.3 MCsiKEMZTHETH

XTREBETE R (MCs) Kk 1 AR (Y W DU 45 4 I
7, T[T JK ) MCs Wk BEEFE 5 H 6 H iA 3 &
L3 0.099 F10.093 we/L; #kZE 10 A A 11 H
[ MCs Y BEYR 2, 43 34 0. 085 .0. 049 pg/L(2016
4E)F10.06.0.054 pg/L(2017 4F) , AAHr I, 25
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& 175 &
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Fig.4 Influent concentration and removal effect of MCs

in constructed wetland
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Fig.5 Removal of MCs by constructed wetland units with
different plants
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