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Experimental Study on Removal of Organic
Pesticide Nicosulfuron by Constructed Wetland

LI Yongmei, WEI Hailin
(State Key Laboratory of Pollution Control and Resources Reuse,
Tongji University, Shanghai 200092, China)

Abstract: To investigate the removal of pesticides by
wetland, organic pesticide nicosulfuron was selected as the
test substance. Removal of nicosulfuron was investigated
using horizontal subsurface constructed wetland and vertical
subsurface constructed wetland under different hydraulic load
conditions. The roles of plants and media in the constructed
wetlands in the removal of nicosulfuron were also studied.
The experimental results indicate that with the increase of
hydraulic load, the removal rate of nicosulfuron in both
constructed wetlands decreases. Under the same conditions,
the removal of nicosulfuron by horizontal subsurface
constructed wetland is better than that by vertical subsurface
constructed wetland. Plants in both wetlands can uptake
nicosulfuron, and roots act important role. Calamus can
tolerate nicosulfuron better than softstem bulrush. The media
in the wetlands can adsorb nicosulfuron, and the adsorption

capacity of zeolite and gravel are greater than that of steel
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slag.
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FERE , BURE T AT 405135 A K S W T 1. Wi 2 R b 1o
.A—EATEABRATIELEE (K 2), HRF
H1:LXBXH=1.2 mX0.5 mX1.0 m, A3 HEH
0.6 m* , HRUKHEN 0. 8 m. ZERI B 1/4,1/2,
3/4 Kb B BUREE , BURE BT T 43 1) 1k 3R BT I 1.
Wrir 2 AW 3. AR E R PVCCRE LW #
R B Y2, A R SEDRMR R AN b A R R
Pl 1 1 s 2,38 i3RI RE AR 2 10—20 mm. 46
Y FAE RS BE R 50 Bk » m 2, Hh B KA & 5
50%. V57K R Zh IR IR T+ B TIg b .
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Fig.1 Schematic diagram of the horizontal subsurface

constructed wetland

‘ K
 —) S
Ee R o
% Wi 2
.
1 WTHI3

B2 EEBRALRMGEESE
Fig.2 Schematic diagram of the vertical subsurface

constructed wetland
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AR, ELKTS e VR B B (e TR A
(COD):42—92 mg » L', B4 (TN); 11. 3—19. 7
mg «+ L', NH,"—N. 5. 2—10. 8 mg + L7,
PO,*”—P.0. 79—1. 48 mg » L™'. A TR HLIBZFTH]
1 5 A0 A A 24 0 W gk 7 N X b X 8 A A )
EERBRFRE R S5 (HK COD FTE R E/NF 30

mg+ L7 @RBEEWEE/NT 4 mg» L7, PO —

BRRWEE/NT 0.3 mg « L7, FIRTER G K H
ﬁﬂﬂkﬁ%ﬁﬁl‘é HISHK B EWEEN 1 mg« L7 R
TEEK IR, b5 LL 4 FhoK ) 7
%M4i547:100,200,300,400 mm « d~ ', &FFhK 11 17
FHBIT4 20—30 d.
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sk F chemService 24 7 (F=H: £ E) , 41N
99. 2%. ASLIS Bl FH B AN SR S e BE18 A 7] HPLC-
1200. 75 % WA 0 3 R U AR A G T B A
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K 2 IKZER=30: 70 : 0. O4(4RFLEL) , i Ky 1 mL

« min~ ', K 240 nm, FHFER R 50 pl, HER
30 °C. HEmEf#RE R HPLC F RS FIbrE fh 4 an &l 3 B
7N (R AR B0 . HH W sk B ) i s (8] 24 8. 7 min,
AR TBR Ay 20 pg « L7
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Fig.3 HPLC profiles and standard curve of

nicosulfuron
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Fig.4 Removal of nicosulfuron by horizontal subsurface
constructed wetland under different hydraulic

load conditions
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Removal of nicosulfuron by vertical subsurface

Fig.5
constructed wetland under different hydraulic

load conditions
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Tab.1 The residual concentration of nicosulfuron in

plants and the plant survival rate in the
constructed wetlands
KPFRALBH  FERA T

BW KA MR BW KE BFR

FREBWE/(mgkg™) 0.21 0.45 0.8 0.28 0.32 1.5
RIS FESR/% 100 93 100 90
WINRZE Y ETEE/% 100 60 80 50

2.3 M TR EEEA TE R EBRER

H ORI TE TS R R B R R T EHE AR
I ZERIROR 15 G O B i AR AR A B g L
i T RO E i N - SR (TN
S0 NN b SO X X R A LA BV
B ML ARCBA A L A ALY B R R R LR &
T AR WA B AR B P R SRORE A9 0
A B RN TR s Ab BRSO MR M R R R T5 K 3
HIe  BURH R AR 2595k B v BE L3R 2. iR 2 TN
T3 i 2 JFOSRORE X AR 257 — R B IR BRHE T SRS v il
A B X R 2 E W R TR, i TEER
N LR rh A FRR A A TR RS 75, Tovk Bk, IR
SR AT HAR 25 5 A K di.
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Tab.2 The residual concentration of nicosulfuron in

medias of the constructed wetlands

AKFFEA T IEH FHRALIEH
WE A B4A LN
WEE/(mg+ kgD 0.02 0.17  0.17 0. 02

R T Bk — 252 RO Yo A v ek e ) W VR
BEAT T A BRI 5 2R AN IR 6 BT 7. [ 6 F R B
kR, SEOURL BB 8 W /U 2k P A08 s e, 1 %
WFERL 2 d i E AR ORI RE ) R >
W >, B RHMESR AT LIS 3] 4 Rl E0RH 0% f
o8 R NEE:0. 68 mg » kg ', A :0. 93 mg -
kg ' BRA 1. 24 mg * kg,
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Fig.6 The static adsorption curves of nicosulfuron

on the medias

BRI TR BB IR, RILE & B AR 5556, 4
K S35 R 100 mm « d7' B K 745 B E] 2 4
) KPP N T3 %o 0 1 i R P 5 Bk SR T LAk
2| 80 %0 » T ELVE AL T 008 b Xof H08 v gk o 14 2 ok 2R T
PLIKE 6720, T 6 B . ORI R4 R RE 22 5%
20 %630 Yo Py 8 1 K . 3 6 R U A N 0 b P
A W %oF i e Tk A — i IR AR AR . LA R R
BRI IR A R AR 2 R R E R AR, R
FIRE EIEFREAR ST BEISEN T 5 BREE LI fik Ky
ME—A R R EMBENRAEY, P RABME
(Aspergillus niger). # 2 % #8 # B ( Bacillus
subtilis) J2 Féf fif 0 1% £k e 1) O 35304 ). Sanadie™
2R T 0 i i B AP S P AR T AR L T E KR
8 R A R T R, 5 L R AR 2R ok
AR —E R R R REAE R S T AR TERR M K
PRV K R B » 30°C B 7E R M A% 14 T /K AR 5
TG, pH 2y 8 B 7K fifp 2 B AR, K - M) s AL AR
W i e DL TR K A A BT T AR AE W I A T T A 1 i
REAE N TV Hh A 0 25 BRVE A 18 T — 2 IR
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(1) N3 A3 AR 24 8 W 1k [ 4 25 Bk = 22 57K
Ty ST 5. A K 0 A7 A3 o R v ik e Y 25 Bk
AR, KN HAH 100 mm « d7H I, AKCSFHEIRA
T 0 8 R B o ) 25 Bk T LAGA B 8004, T B
TN T3 0 00 W i A ) 2 R 3 AT LIS B 67 04
(2) A W A SFORE W52 RS 760 2 o At 2 A
R R 7E N T3 P 25 BR ) 2 B AR, Xt B o
SFORLFIAE 4 A G 2 B, AL FISRORL A R A AR 24 5%
B H PR R PR B B R, K 5k B R
RTF BT 5 69 0 R R 4 i 32 4 DK T 7K 2. 3
SEOISE 0 A W i A PO VB2 RS BE D« 8R4 > 0 > 0088
(%5 1547 T1)



