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Abstract; Both cadmium (Cd) and lead (Pb) are non-essential elements for organisms and they have the character-
istics of high toxicity and strong migration. These two elements usually co-exist in soil of the sites. The predicted
no effect concentration (PNEC) of soil pollutants is a parameter determined depending on both the toxic effect and
the uncertainty coefficient. The bioavailability of pollutants in soil is a significant source of uncertainty in calculat-
ing PNECs. In this study, two contaminated sites were studied, one is a copper smelter in Changning, Hunan Prov-
ince, and the other is an electroplating plant in Jingjiang, Jiangsu Province. Based on the physical-chemical proper-
ties and the bioavailable concentrations of heavy metals of the soil, the median effect concentrations (EC,,) and
PNECs of Cd and Pb in the studied soil were calculated using empirical models based on plant root growth.
Through concentration addition (CA) model and extrapolation factor method, the predicted no effect concentration
of mixture (PNEC ;) of Cd and Pb in the studied soil were also calculated. The results showed the EC,, of Cd and
Pb are quite different between the two studied sites due to the large difference in soil properties. The EC,,(Cd) val-
ues are 19.1 ~36.2 mg-kg™" and 20.1 ~354 mg-kg™', while the EC,,(Pb) values are 366 ~1 891 mg-kg 'and 682
~1 575 mg-kg™', respectively. Meanwhile, great difference in the estimated PNEC, . between the two sites were
also observed due to the different physical-chemical properties and Pb/Cd ratios. The soil with higher concentration
or proportion of Cd had lower PNEC,; . The PNEC,, values of the two sites are 0.933 ~37.9 mg-kg ' and 32.9 ~
744 mg-kg™', respectively. The measured concentrations of Cd and Pb in the survey points of the two sites were

generally higher than the corresponding estimated PNEC, . , which posed potential ecological risk. Therefore, for

mix >

the establishment of ecological risk benchmark value and ecological risk assessment of compound pollution, it is

necessary to consider key factors impacting the bioavailability of pollutants in soil and site specificity, e.g., the

physical-chemical properties of the soil and the concentration ratio of different pollutants co-existing.

Keywords: site; heavy metal; predicted no effect concentration; concentration addition model
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BAHRYP,30% DL Az A A 5 YAl b T
Ml R 5 R AT X S5 37 b J JR 11 4 498 4 g TR R
i 7 B B ARE , A R (CA) AT (Pb)2 Fl
GIETE Y ac ™ E, AR, B A T
v S A R TR Ak B A 48 v 2 A [ R
Cd 1 Pb RIS {544, Cd Hl Pb J2 /B
RAEATICE R EB R AL 25 m
Yyt e JR) i XSRS Al 4 ) 1 AR iR 2l B )
BETE AR & 4 S AR RS Rk, R
WA S RGN B, A7 00 %57 3 b W S i+ 3
HEE 4 Cd Ml Pb & A 15 e b A7 Az 28 KU 13 i A
GRS KB T

T SEHRAb A TR A Ry A 5 i g v G e T
R E Z[H %, Rooney Al Criel 4 ()i 58 2 0H |, 145
AR P 5 X 2= K000 e (median effect concentra-
tion, EC, )2 MK, H o] DL H Sk Fni +- 18 v i 4
Y ECy, (EP, BEMEE A AR T +
SEPRARE BT 5 A G e R (R[] 1 G R

AL R AR AR | ELA P T SR AR DR A R, X
5 Y A A XU B M N A B

BT 15 YL BC,, (BLHE- S 100 T8I0 T 25007 V4 2
(predicted no effect concentration, PNEC), /& il &€ +
B 25 RS o 1) ol B BE A R AR . SN
DRI T = A A AR A Y A B Y
E(L)C,, B ICE N ¥ & (no effect concentration, NO-
EC)BR LIS ¥ 4815 1- 8 4£ 25 & 4t PNEC i, 4
A 1) BRU{E S FELE 3 02 1~ 1 000 D AMfE R
B TELE YRS SR — P ARAS wE R D
AT OL T EHT, TS5 R LB AR ST, 43 T 2 FI T
e A 2 AU PP 1 07 1 PPN B B

15 JLWi PNEC (B H1 75 34490 F B 0 3 FIAS T
SEVERBAL R | b AN S R IR A
ARV AR 5 G i e 22 S DA K 38T Qe )
VAR, R, 7R BT A 52 PRIz b+ 38 5 e AR 2
BEPERON PEAS v T 22X 52 5 % N 3R 45 1Y PNEC fH
AT IE | 3545 3 MU kR 5 PE (site-specific) [ 75 4L ¥
PNEC{H. HHI, H 75 3948 S B E K2k T3
— V5 R R e AR A BRI, — 5 TS R A )
A RPERS T, I — T3 T O B35 G AR AR FE ROV
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M SEBRTs Je st B 26 il T15 YW Ae 5 i 22
e B AE YA RS2 B T - e T 5
HOUR, SEPRTG Y A AE LA 2 P is Qe Wy A R AEAE 1Y
FATEY R T L, B R B 2 ) AR A T
{ECHE LA 2 AL RS A 2 B {E 28 B0 5 R 5 4y
HE T R SR B ) R RO R R,
X BB A% FH O [ A1 - 3 5 T A O B A A2
PE, A T5 YT A RO PR 455 A o (1% 9 B2 Jn A
(concentration addition, CA) A 1] )& Xf H A AH [F]
YE 77 2 (mode of action, MoA) 175 YL ¥ 22 [a] it Bk
BN AT PR, B T2 At CA BRI
BRI 2R E AR A A 1T Y 19 T TG A% N vk
(PNEC,,, ) FIE N 7 + 358 5 4 i &2 & 15 e A B R
W R {E, PEAL 4 R AT Y AR S R

ARWFFELL 2 FhOAN R 275 Ye 37 b iy Cd 1 Pb
BETGY LRG0 e T Hin b + 15
T4 B 15 Y RRIE AN 3P 5, SR FH SC gk 8 Rk T 4 3B
i) Cd Fll Pb BA—5 Y EC,, {E N 28 56455 780 Ak 3 1
Cd i1 Pb ¥ —35 5% EC,, {H } PNEC {H; HK , il
it CA BAY 55 A AN T35 HE AT S Hh - 18 Cd
Pb ) PNEC,, fli%; & /5, & F rif 5 + 45
PNEC,,, ¥ BRIz 175 Y AT A . ABESE
S5 L BENS R i5 Y b 1 A S U DA B A4S vk A
R,

1 ##57 % (Materials and methods)
1.1 WFsR sk S iR 4

EN IRl N AR TR P Y MW N AR
SEHBE) T 2 AR T5 Y bt T 10 A HE R E
FENGE, W TR R S T 1958 4R,
2015 4E5CH], i T B R A= i 3, 7 A T
KR AR HEROR — B TR 25 S5 g k)
JEl 303 FE B A SR FH 2 R A I 5 A F b, DA AT 48
Bl E, ZhFE P BB B b TE R 10 ~
50 m* ANEE, ARBFFLIVEBG R b e IX
JE1 321 2 ke S BB PN AN (] f) 2 () 467 5 R 2 B AL 356 B
12 AR AT

VLRI R T R = A i DX LR £ Fi B
T &EAEAES B R m A, 1985 ),
PP ZE (] RS TR B AE 7 4 ] B /K A #2014 4F:
KAF, T RIEFHR RS MR, KEIETIE,
K T4 50 m, HFRZ) 2 500 m*, +Hu R A E T
B, A 1A M - T bR I A R
SEIY (HY 25.1—2019)" R 4> X A 51k, % 18

MO DI RE 531, 75 FOBE 4 (8] 7K Ak B R A R AR 2 7
TRV A, A R A AT 11 A,

B AR ML SRR R Z L0 ~
20 cm), B B IERE SR A B B8 T U BR T T 52
i G A I e g S e G 1) W S BN e S |
BrZe®y , BEE S 20 10 HAT 100 H R Je 45 .
1.2 keSO T

IR A BT A I . 58 pH I SR H K
1 : 25 R4 5 pHS-3C & pH iH( F i,
EhE™ , HHESE VR R WAL S , ot
Z /M1 ElementarVario EL Il (Hanau Germany) Ef 4%
W5 A 498 BH B - A 4 i A i 3 BH B T aS e
HI E = AR S & AR - ) (H)
889—2017) Ml , VLRV B )+ e RN e
W RGBT s A b+ 3 R A
SR A 0.01 mol + L™ & AL 5 (CaCl, ) = 2 Wi %
W=

TR E AR SR AIE . I E SR SR
I 5E % J§ HNO, -HF-HCIO,-HCl U R 74 fift 122, 1]
ICP-MS(7500A , 44t , 36 =) I & A i v Cd F1 Pb
i, R AR MEY) T GSS-16 A1 GSS-27 #E4T
il Cd BRI 83.0% ~ 119% ;Pb Ay [A]
R H 92.6% ~118% .
1.3 HE4J® Cd A Pb HYF—55% ECy, & PNEC fii%&:

A5 R FH SCHR R TE 114 T 4 8 2 1 9 9 28
SRR AT 47 M A 1 A — R 4 B (L TR
JIr 2R FE ) PO A 780 56 5 AR H O I RS LTk L b
LR VL LR AR CBRVE T R AL AR AR 12
AN TS TR 0 A 3 10 AR AR 2R A R 0 25 SR A
&, RPN 1 FiR, FTEFR 0,
SCHR A ST R BT AR S R T AN N 4
TS YWy A 20 DR LAl 3 LA TR iy 00 ) B 14
BIEAR Y T R E 4 E AR & i, 0.01 mol
L™ CaCl, $2 IS 4 8 g\ 2 AW T B Wik
(R4 PR ZEAS IR 5 i) Bl o T S IR R
JEL 12 7 A4 F M RV 95 VL RS 4 ) - e e
CaCl, W E S B TN HEESIRAUEEE,

PNEC 15K H EC;, BRLASMERF 1 000 ()
DAY et T A R L — 5 Y i S (E T
LSRR SRAT A I JC A S ECy, {8, Hk, il
1 AN I b AR AR A TR 4R A S R IS
SV 4 FE G R AR HE AR LA, 55 Y A A EC,
(LA Xt Ry 37 b+ v & 42 8 B ECy, A,
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Jei XTI S AR S - 4 R B BC,, (A RR
PIAMEER 1 000, 7531 5. — 5 43 J& 1Y PNEC,
1.4 E&EE S5 PNEC,, HiH

AR CA BRI  4h + 3 5 4 )8 Cd
1 Pb 2457594 PNEC,, ™ AR,

S P

A PNEC, 3RR 55 1 20 43 5t FH e 0 I 24 1
WP (mg-kg™"), PNEC,,, /R A ) 0 TR ik
[ (mg-kg™), p, TR 1 H U IR A Yk
MIE S, n IRA YA EL
1.5 Zdeabrt

AT H A B ST o Bk Microsoft Ex-
cel 2016 Fl SPSS 24.0 M52 Ak, Ge it 4diE LA 3 A~ F
Fr a8 B X (E £ R #E 22 (Means £ SD) R , R H]
Origin 2018 J 458 AER

2 ZR 541118 (Results and discussion)
2.1 b A SEIRAPE ST & Cd Fl Pb AYV5 YLAFAE

AHFFE 2 AN AV BN 2 s, H
I R R TR AT IR R ) 3 A b e
TR BRME A — N RE A pH>7 5 V175 375 VT 58 e B )
TR R o A — A HE A pH<T , VLIRS E
HLE T A MLk % 5 (OC) Fl FH 2 1 28 ¥ 5 (CEC) 1Y
AR, OC BARSEIEAL R 0.729% , e & U Hh
1.64% ,

2 M ER)Z R AR TE Cd fl P F )
RS EE RN R 3 s, W T R
IR RS AR b e Cd A1 Pb TR AR R R
B(CVPHHEIT 50% , H Pb JLE ML T 100% ,F
PIg o n R S EP 0 102 55151 7%, 5(+
B PRBE T A FH b - 498 7 Y RS A 45 bR o (101 T))
(GB 15618—2018) "' ijiii i {E AH kb, Cd F1 Pb ¥4

R1 EEESMHEERNEBER

Table 1 Multiple regression model of heavy metal toxicity threshold
" PeE ZEUR) . .
(] A i I RE 2 i 1% Z:7% Sk
ECs } Coefficient of ) }
Regression model End points Soils Reference
determination (R?)
file 2L KRR+ At
_ At @t Rt et
1gEC,,(Cd)=0.078pH+ 0.941 KRR AR AR ] ) ' .
EC5o(Cd) . Brick red soil, paddy soil, [26]
0.2081gCEC+0.2021g0C+0.705 (n=24) Rice root growth ) ) o
purple soil, loess soil, fluvo-aquic soil,
black soil, cinnamon soil
KAEL B AL A
[ BRI AN L ZAR IR
1gEC4,(Pb)=0.169pH+ 0825 RERRBER o . .
EC;,(Pb) Paddy soil, purple soil, loess soil, [27]
0.1020C+0.03CEC+1 415 (n=20) Barley root growth ) ) .
fluvo-aquic soil, desert soil,
brick red soil, red soil
1 ECyy AR R L, CEC 4 BHE5 T3 # i, OC NA Bk,
Note: ECs, represents median effect concentration; CEC represents cation exchange capacity; OC represents organic carbon.
F2 Ml TEEREBLER
Table 2 Basic physic-chemical properties of the tested soils
i PR B EZ FH B T 32 40 B (CEC)/(cmol - kg ™) AHHLER(OC)/%
Sites pH Cation exchange capacity (CEC)/(cmol-kg™") Organic carbon (OC)/%
R TR R R R S AT b
An abandoned farmland around a copper 6.01+0381 10.7£3.27 1.53+0480
smelter in Changning, Hunan Province
YL VLR
An electroplating plant in 735+0.53 8.10+2.33 0.729+0.395

Jingjiang, Jiangsu Province
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FE SRR, Cd (S A7 AR 3R 100% , Pb 1 55007 4
PR 91.7% o VLA TLE ) +4rh Cd Fl Pb
JCERM CV W, 43510 288% 1 99.0% , V-3 7
T SE, 40T A 37.6 151 3.86
¥, B3P Po SC R S R ERKAE N 329 mg-kg™ A&
TR SRR 13.9 £, B i i H A — S H Y
-4 XU 5 6 {400 mg - kg™ 5 T 4 ¢d 5+
BEERET o e g 1 FH M A Y5 G KU A 5 b v (Gt
1)) (GB 36600—2018)F"" w1 &5 — 25 F 1l §ifi 1% 1L A
Fb R 15 FH b 0 e (AR A T SRR A Y 9.09%
ZEA VA SR W w7 R R R R AR
FHHUAT S0 T f 9% ) e vh ¢d 1 Pb e
BT Y RE L, I LTS Y RE R g e

XF2 Ay - b E 48 Cd Al Pb B &AL S
PRECGS SRR EGI R 3R 4 B, W w

TR 16 B TR K F A F b+ 3% b CaCl,-Cd
F1 CaCl,-Pb 11 % & [ 53 % 8 0.211 ~ 14.9 mg -
kg ' #110.0035 ~7.43 mg-kg™', 1+ CaCl,-Cd Al
CaCl,-Pb /7 & & 1 & 43 L8 [ 4 5ok 3.29% ~
539%F10.01% ~1.96% , VLIRsEVT 5 e o8 ) + 4%
1 CaCl,-Cd F CaCl,-Pb (1) & 55 F 4331k 0.002 ~
0.223 mg-kg ' 1 0.001 ~0.004 mg-kg ', +
CaCl,-Cd 1 CaCl,-Pb 7 & & [ E 43 He 75 [ 431 o0
0349% ~2467% F10.001% ~0.10%

VLT 4T 13 CaCl,-Cd #1 CaCl,-
Pb gLl M Cd A1 Pb $RHU 7 G 1 A 43 L 34
T T AR R R R A b A S Y
FHRE 25 X 5 - HErp ¢d Al Pb 4 bt DL K + 4
pH A, T3 Cd flPb AES GRS HIERE
& a4 5L i 2 IR D6 (P<0.01) ; 3% pH U253

R3 2 MG IEECESEMAESIT
Table 3 Descriptive statistics of heavy metal concentrations in two sites

geitm
Cd Pb
Statistics items
A A5 Je AR T (12 P (mg - kg ™)
Risk screening values for soil contamination of 03 90
b farmland®P%/(mg-kg™")
Sites A 35 YRR A EE M (mg kg ™)
Risk screening values for soil contamination of 20 400
development land®"/(mg-kg™")
FEE bR R (mg kg ™)
12.8+105 4481461
Mean+SD/(mg-kg™")
At b B ey RS RHUCVY% 82.0 103
IR IR R Coefficient of variation (CV)/% '
JHEFA I (n=12 N
( ) iﬁgdbﬁ.{ﬁ[zi)]/(mg.kgfl)
The abandoned farmland around 0.126 297
. . Soil background values®!/(mg-kg™)
a copper smelter in Changning, Hunan )
. _ PR R S AR
Province (n=12) 102 15.1
Average over background value multiples
SL B S 43 HE /%
) ) 100 91.7
Percentage of point over-screening value/%
Mean+SD/(mg-kg™") 534+154 89.5+88.7
CV/% 288 99.0
TR SEP (mg kg ™)
VLSBT (n=11) ) 0.126 262
i o Soil background values®!/(mg-kg™")
The electroplating plant in Jingjiang, N
. 4 SR T S AR
Jiangsu Province (n=11) 376 3.86
Average over background value multiples
SRR 1 B 7T 40 /%
9.09 0

Percentage of point over-screening value/%

1 ca FORAREIN E A pH (B EHL 5.5 <pH<6.5 A4 FH HiL 398 JXURS 07 11

Note: a refers to the soil risk screening value of 5.5<pH=<6.5 selected according to the measured soil pH value.
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] - SFE E ARRE | A T B U BE L) R L G R
PR G R P2 T S i) - 4 4 R A A Y
AR IR IERTY ) 14 pH 5 Cd F1 Pb A5
WES TR ERAAK, LI pH JHi, S IE SR
Cd I Pb A R MU FEE™ 5 3 H. CaCl, ¥ 48 5] $2
() Cd &5 3 pH 52 3 FUke OCP Y e 3
i CaCl, RARIK IR AR B4
2.2 b+ Pb Al Cd B—54¢ EC,, Fl1 PNEC 4%
BTk (A P00 2 B AR % 2 A>3 b 1
hE 48 Cd A1 Pb A 3 EC,, Ml 45 KAl 1
e R TR VR TR gk b - 4
H1 Cd Al Pb YA RLAS EC,, TEFEZ 5 19.1 ~36.2
mg-kg ' F1366 ~1 891 mg-kg™", FHE 45K 26.6
mg-kg ' M1 905 mg-kg™ s VLAV L) 3

Cd 1 Pb A 5 ECy, TEF43924 20.1 ~354 mg-
kg™ F1682 ~1 575 mg-kg ™", FHIME 554 26.7 mg-
kg ' 1979 mg-kg™', 2 7ML Cd Al Pb 1Y
RS ECy, WHREAEZE R X F 2R T4
Cd 1 Pb M4 %A ECy, (A EE LIS HH N
pH .CEC 1 OC, 1fij 2 Mz 3 X 3 Fh H3ES
BN RKNZES . AR TP T R
M AIET Pb 1Y EC,, HIIW W& T Cd 19 ECy, 1,
DLIARE A KX L4 Cd 5 e UR, X 5 P
AR T A IRGE I A R — B

K AMNER F kA5 /) £k cd A Pb Y
PNEC fHR&5 5 A& 2 Fizn , 1/ & 7 3 8016 B
J 78 i P g A H b 8 rh Cd 19 PNEC,, 18 N
0.0386 ~0.896 mg-kg ™', F-HI{EH 0358 mg-kg™" , if

*4 E£E CdfPb SLERNSREMA ST
Table 4 Descriptive statistics of Cd and Pb in calcium chloride

il A CaCl,-Cd CaCl, -Pb
Sites Statistics items
R TR E R Mean+SD/(mg-kg™") 2.62+4.16 1.38+2.63
JE 112 57 A i i (n=12) CV/% 159 190
The abandoned farmland around a copper CaCl, IS 5 SR T4 /% 20 0300

smelter in Changning, Hunan Province (n=12)

The percentage of CaCl, extracted state to the total/%

LI IHE T (n=11)
The electroplating plant in Jingjiang,

Mean+SD/(mg-kg™")

0.0253+0.0627 0.0017+0.0008
CV/% 247 47.1

CaCl, $RHUGE & B AH 4t /%

Jiangsu Province (n=11) 0.869 0.004
The percentage of CaCl, extracted state to the total/%
10 000
[ ]cd
b
1000
o
by ™
fn %D 100
£=
=9
U
QL
ﬁ § 10
= 3
h-
1k
0

AR LS AR

The abandoned farmland around the copper smelter

~ S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11SI2

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11

HLgET
The electroplating plant

E1 2 tiEd cd 1 Pb B EC,, &

Fig. 1

EC,, values of available Cd and Pb in soils of two sites
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ARERY Cd SEDE Y T X R PNEC,, 8 ; T35
o1 Pb B PNEC,, JuHk 18.7 ~32 598 mg-kg™',F
PIE R 10 475 mg-kg™',33.3% ML S Pb (1S4
= T XA PNEC,, . TLAGyT g% 1 Cd
f) PNEC,, JLFI°N 0.740 ~9.20 mg- kg™, FHI{H K
449 mg kg™, 18.2% MYHE AL Cd TZIMIE (= T X1 A
PNEC.; -3 ' Pb iy PNEC,, i Fl} 9 568 ~
179 307 mg-kg™",SF¥IE N 59 313 mg-keg ™', Frfaf
A5 Po (9 SEIUE I IC TAH R 1) PNEC,, .

ZiE UL B R ORI S 3R Cd R Pb 1Y
PNEC fF7E A i 22 5, T2 0% th T 45 1 i 3 T
AN, — 7 T, 3 A [ SO T 4 R R Al
BHA RS ECy, (EAIR; 73—, i T I PE i
255, T E 4 R W AE WA SO TR, i, AR
5T AN R RE 25 43P CaCl,-Cd FI1 CaCl,-Pb 5 &
B0 20 Fe I 43 )R 0.349% ~53.9% Fi10.001%
~196% , X FHETHRE G B AN L EDN
EC,, fHANE, M1 53 PNEC 22 %01 ., K, 7
HEAT A 285 XU 15 (L 2 R A 28 KBS TP Ik 1 =%
A M I 5 2 R R O R S

H4 BT YW PNEC J& 4] Hib 47 4= 25 KUK
W FERIRIOCHE 2 B9 5 1 8 AH O R BT Sk 1k Bl
TR R 38 5 R F ) A U B 43 A it 4k
(species sensitivity distribution, SSD)F14MfE K 112 3K
AU AR AR E e e A N TS
JRES N Cd F1 Pb 1 7 Ak 50, SR I SSD ¥, BEF
HC, #E5: R A 587 Cd F1 Pb 9 PNEC {4351

9078 ~1.17 mg-kg™' 1 74.6 ~256 mg-kg™" , W &k
IR TA W 5% 1 55 Fr 15 - 58 tf PNEC, 1 PNEC,, .
X EZUEF N T AN INE 4 8 1) 3 E 4
o A Rt ) J LA 355 e, B MR, o 2 pR U
() PNEC {EABXTAR , Mi7ESEBRiG e b i<
W5 g A D AR A AR il dn , A
S8 3 B TG G g kb B Pb BT BCS S AR
I SRR BT TR R 54 T #h 3 v CaCl,-Pb
MY 0.300% , FLAET - 1E CaCl,-Pb 5 B R
0.004% . ABEFE P I W T S AR TG MR R
FEA FHHL 3 b Cd 1Y PNEC,, 5 51515 259 fF 5%
SER LR, F 2R R TiZ Y 1 58 CaCl,-Cd
B Cd BB E SR 3.29% ~53.9% , 111 3C
HRARGE AR 3 CaCl,-Cd B HEN 7% ~
43% , 3 LA I SR - e i 4 R A Ak
SR 4 B TS L)) PNEC . A% 183 &
GBI R T R S A Cd AT Pb A
BN MESE T R R PNEC 14, [F)
Bk SR FH A AN 525 S DA PR 1%, T P B 1 A
b IR A G 4 S A 5 SR AR X B R s
2.3 i AtIEE SR Cd A Pb H-A&1594 PNEC,
K CA BERITTAS 2 (1) S b+ 38 Cd F1 Pb
02515 Yo i R TC 0N TV (PNEC ) 1 0 A7 1
HLINE 3 PR, G5 R R IR T AR R
Jilih % A H 4 Cd f Pb B A 154
PNEC,. “‘F#{H Jy 13.0 mg-kg™", +3f Cd 1 Pb
RS2 S A 2 FI R 460 mg-kg ™", B AR 25 Sl (g
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Fig.3 The measured values and PNEC . values of heavy metals in soil of two sites

Note: (a) and (b) represent the abandoned farmland around a copper smelter in Changning, Hunan Province and the

electroplating plant in Jingjiang, Jiangsu Province, respectively
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