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Abstract

Recently, non-point source pollution has become a major global problem faced by developed and
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developing countries. Due to non-point source pollution caused by various human activities, or-
ganic compounds (such as pharmaceutical compounds and pesticides) and inorganic nutrients
(such as Cu, Pb, Zn and other heavy metals) are discharged into surface water and soil in excess,
which is changing water quality and soil environment. The continuous discharge of non-point
source pollutants has a major impact on soil and aquatic ecosystems, making against the food
chain and ecological chain network on the earth. Therefore, more and more attention has been
paid to the methods or treatment processes to effectively reduce the load of pollutants. In recent
years, the use of constructed wetlands (CWS) for ecological restoration has attracted considerable
attention in many countries, because most of them simulate natural and environment-friendly
processes. Although it has a sufficient record of success in dealing with point source pollutants, the
information on dealing with non-point source pollution from different sources has not been fully
summarized. Therefore, this paper focuses on the sources, migration, transformation and ecotox-
icological effects of heavy metals in non-point source pollution. It involves the importance of
plants existing in constructed wetlands to help remove heavy metal pollutants through various
possible mechanisms. The results indicate that plants in artificial wetlands can remove heavy
metal pollutants through various possible mechanisms, and other factors (such as microorgan-
isms and substrate) also play a synergistic role.
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R R H a3, Xt F SRR B R T BRI JI[4] [5]. BENA NG R L ELR AL L SR 251
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N T TR PR A BT [E] R AR DGR I R, I RAS s T K, O N TR A4 R AR 25 5 [6]
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2. ERIFESRBRSEKIR
2.1 XEHHREKIR

N TARHIAE NPS V5 JeAb 3 A (R H SO A& E R AU . ik, 7EFR E A 638k 94
s [EATFH SC &, 1E Science Direct *F- & 3Lk I 48 55 (3L 142 %), AR N 2008~2022. 4G, 57 Mt
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M. ffE, HEE T 33 AFEAT NI . FF b TR 19 ME X 33 FCE, Mt 64%I S EE L&
(1) R 5 AR A HE s S Yo GRAE IR K RHEPIK . RM AR, A X CR B IR ILHEK) F B T2
PCR T X B8 #5) 43 1 5 30%F1 6%, 1A N TS HoAth R G045 & 10N T 5 8 N TR 65%,
BN TR HE 5 35% . K 2 B AU 75 (51%) , {H 4 T 51 (31%) FH 2 5% 2 AJF 97 (18%) th A 1R U iR e 1
BRI 72 H R A N I A e 0 B G S S AR R AE

2.2. WiAERGRITHR

N TR AR F A FE RIS WIHIR K 8BS K SR SURTE YA B, st bt kb s
GJETGYHAT T, KL Cd. Cu Fl Ph 5 e o™ E, Cd B2 miAIb i A6 8 f55[7] [8]. A EHZL(W
&, VTS &R PR ROV RN Cd A, Cd fEdd WA s EN AN, AR S
SR F I A BRI . Z AR XS A B G % 7 R AE Y P E S B R, T
HX PR RAEAR H R RIS R [9]. RS BTG vE 7 b RSB H RSFs 1) H
PR AR R KI5 Gy, DA SRR AT bR R 0 R AF KA R &, AT AN & A% B KK B b,
BB E LR TSS. COD MIZ, 1M TN [ LBREA N Bir, REWBA AT R 1EE 77
FHIRRAE, B CSO-CWs [ H 7K K i A 2 5 Hh AXim 7K A B ) 1) 1 7K 7K 5 A% 18 (COD 125 mg/L, BOD
25 mg/L, TSS 35 mg/L) [10]. LECAW A EIZKET H bR ih 1) CSO-CWs Al e 13 iR FHIZE 1. Ktk
A AR I 72 RENE 15 FH EMC R 8 18 5 V2R VPAG AL BRI R, T AS 2 (AT SR b TR o
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BRI T M 3 A AE [ SR A N < R e R IS, o 1SR O R S A, TR
SIS R Cu F1 Zn [11], As A LMMPR B A Rt A, B & &4 L @ it [12]. (2
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Figure 1. Various sources that are non-point source pollutants of heavy metal enter aquatic ecosystem
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3 IE PR 7R P 5 ) 2 B SE T DA N 280 () BRI TEHLYIIREE, (i) 5 TimAL, (i) b7 3911 A 5 i
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& HAHE ST MBSO AR R, DLEEAT SRR SRR o DR e AR A 25 B R 2 0
TR EEL, BRAHE Y B AT T2 A, AR B3R L T A [ B & BRI ZE R ARK,
DR LB TPt B 2 R AT RE RS S /KRR ¥ e U B (1 3R 2 TR

TR N TR b 5 — R E A Ry, WA D HOT SR W R R [28]. O L
Uig; @ RHEREE ERSEERE TFEaNS S O BERSESRRER T @ HERE
SR BRS G 2SRV PR JE B BRSO E  R A B A R A R AR, E A I T AR A 5
ARG, BEAh, IR IR IR A i) th 2 SR G R I TTE -

gil, RRSHESENRMERZLREEELERTT A, BRAESRRDSEBURIEBAA T,
{HAEAE 22 B AR TR .

Table 1. The removal efficiency of different heavy metals on common constructed wetland adsorbents
= 1. BERALEHIRMFI AR E B EBREE

BRI (TTh) RHIETS 4 bR FE LR

R 1500 Cu. Cd. Pb. Zn 90% BT AT [21]

Ji A 410 Cu. Pb. Zn. Cd. Cr. As  88~100% TRIR ZRUTIE[22]

A 900 MnZ*, zn®*, Cu®*. Pb* 57~69% B RS AT R R 4% 5 IR Bt [23]
i 2500 Ba. Cd. Pb. Mn. Ni. Zn 50~99% BT A [24]

WA 260 Cd. Zn. Cr. Cu. Pb 26~96% W Bt [25]

FIRA 3000 Zn. Cu. Pb. Cd. Mn 64~99% BRIR SR UTIE[26]

TR 6000 Cd. Zn. Cr. Cu. Pb 52~100% BRIZERVTVE . TR [25]

W 160 Cu. Zn. Cd. Pb 40~100% BT AT [27]

3.2. EYRE Y E{ER

FEA R N LIt (0 BB R o, AHADIE . HBEAL . IR BN A% 2 N b i) SE B0
R B L BRI EEZHLHI[29]. FEKALERERE S, MY AR AT A R E SR T RN 1T BREER
REZMEM[30] [31]. X T EHERELHITEAMRI, DA CCEE Y Bud FERE, TR &
[32], MATAEVF 2 5 HE /AL Z MM A RNFIaE A, W EEJE(CPx &) ATP iy, KA
PEM R EMEAI A . ATP S5 S HEFG IS S A AP B 79 (e 2E51U[33] [34]. 55— 7, MMIIRARE S
W AR AT E e, R WINEER S S ES RS S, WREMESRITESRESY, A
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Figure 2. The migration, transformation and accumulation of heavy metals in plants
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