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Table 1 Background value and toxicity coefficient of soil
heavy metals
HeRITER HHE/ (mg'kg!) BEEREL
Cu 11.5 5
Zn 63.3 1
Cd 0.106 30
Pb 43.3 5

*2 WERRERSRITE

Table 2 Criteria for index of geo-accumulation

R BTEEU,., I3 TS YLRERE
I, S0 0 FREES

0</, <1 1 B ~haEG Y
1<l <2 2 LREAEE T
2<],, <3 3 AR~
<l <4 4 PRYGY
4<l,<5 5 SR YR TG Y
5<ly,, <10 6 A e H T Y

®3 BEESRERBRBEESREER S RITE
Table 3 Criteria for potential ecological risk coefticients and
potential ecological risk indices
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Fig. 2 Distribution of heavy metals concentration in the soil profile of different land-use types
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Fig. 3 Distribution of heavy metals speciation in different land-use types
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x4 TRAMBEBTRDEERIFRMBRIBEOTN (1.,

Table 4 Geo-accumulation index (Z,,,) of heavy metals in different land-use types

geo.

i Cu Zn cd Pb
R ERES — — — —
LM RS L RS LI RS LM iy
1 0.93 1 0.42 1 2.17 3 -0.78 0
2 0.59 1 0.33 1 1.97 2 —0.54 0
3 —0.04 0 0.02 1 2.00 3 =1.53 0
Sehy
4 -0.07 0 0.08 1 1.82 2 —1.36 0
5 -0.15 0 0.07 1 1.60 2 -1.21 0
6 0.19 1 0.11 1 1.56 2 —1.48 0
1 1.54 2 0.49 1 2.55 3 -0.27 0
2 1.25 2 0.39 1 2.47 3 —0.35 0
B 3 0.21 1 0.00 1 2.03 3 —1.31 0
fm
4 -0.32 0 -0.05 0 2.31 3 -1.95 0
5 -0.75 0 —-0.05 0 1.95 2 —2.38 0
6 —0.58 0 -0.28 0 1.71 2 —2.06 0
1 1.82 2 0.17 1 2.18 3 -0.12 0
2 0.22 1 0.26 1 2.19 3 0.16 1
3 —0.50 0 0.22 1 1.88 2 —0.80 0
T
4 -0.25 0 0.25 1 1.68 2 —0.63 0
5 -0.53 0 -0.28 0 1.61 2 -1.89 0
6 -0.53 0 -041 0 1.42 2 —1.64 0
1 2.80 3 1.00 2 3.22 4 0.68 1
2 3.84 4 1.44 2 3.83 4 1.73 2
0.64 1 0.18 1 1.80 2 —1.56 0
i
0.97 1 0.24 1 1.92 2 -2.00 0
5 4.83 5 2.06 3 6.70 6 3.82 4
6 6.64 6 2.64 3 7.47 6 4.36 5

191, 4.36. 2340 F150.2, H, %55 6 2 14 Cu fl Cd WX ZEEER &, T HE Cd XK &
ek 2 JR A IrR K5 4 667 F1 7 994151 4(d)), F BN H ey B0 A i AR G TSRS

2 SR 254 A2 25 KU 6 50 (RD) 20 (&1 5), 4 ol I b2 780 - 398 v 85 4 J s 70 A 78 XU 15 5K
YIS 598 229G ). 238(RE ). 165G ) F1 2 587 i by, o, ZEHb . e I 055 M+ 33 XU
GOMA A5G o EAF IR, AR A KU AR B B A b 2R S R 6 )2 R 4 R AR A KU 4
003l 5 3k 4 993 A1 8 906, Yik | Mk A A H E G IR, R R0 I AL RO 5@ i % B A
Hi T2 ] i A A PR AE A B, R A TR A AR S AU A T AR A, A AR A KU U Sy o A DL
&

MRYEFRVLAEN il , T 4 Jm 5 Y 040 3 0] SR B 4 T VR e A A KU R B0 KU 4 £k
FUAR SR 5, DA Sz e 4% 0 4 Ja xoh v e A 28 XUBS 38 B Sk L% . ARS8, Cu. Zn A1 Pb 7E 4 Ff
FH MK 780 4% )2 4 BE P (75 e 43 FH R K 0.019%~11.8%, T Cd 7ESEHE . RS H . 5% b A 35 b 1 B2 vh %)
JRUIS: 48 BTk SR 20 ) 3k 92.6% . 94.2% . 91.5% F190.5%. 4 Fp A 458 vh, AFH Cdi5 Y
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Fig. 4 Potential ecological risk factor (E,;) of heavy metals in four land-use types

SRR Y o A RE, ISLAM A5 U2 i % 07 M
D5 T SRR A - HE R A R Cd X A AR S K
W5 4 2053 HH 23K 77.7%

3 g

1) Pr il + € Cu Zn. Cd I Pb (5 & 4
BB B A A FH A 1 e XU A 4R
PRl ) BARAERRAE, H 60~100 cm 4b + 3 1 &
& J& ot i A BT R T 0~60 cm JZ . 4 B b
A 2% 2 R Ca iy BT & 4 B0 R O A v
PRAE..

2) b AR B A IR 4R O Cd e T
SoHb, PR HL S S RN 6 )2 1 HER R HUES Cd
b EE>50%. 4% F 28 80 - 38 v Zn T 25 Bl TR

9000 r ks
=5
8700‘; E%?:
5200 | BB
=R

4900 F & b

2 5007 i} H H

450 |
0123456 123456 123456 123456
+ZFS
Es5s FRAMERATIEFESREAESTNRIEHR
RD FFN

Fig. 5 Potential ecological risk index (RI) of heavy metals in
different land-use types
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Spatial distribution characteristics and risk assessment of heavy metals for
different land-use types in electronic waste disposal area
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Abstract In order to investigate the spatial distribution characteristics and potential ecological risks of soil
heavy metals for different land-use types in the e-waste dismantling area, the spatial distribution characteristics
of heavy metals, including Cu, Zn, Cd, and Pb, were studied for different land-use types in the e-waste disposal
area located Guangdong province, such as paddy field, vegetable plot, barren land, and disposal site. The mass
fraction and speciation of these heavy metals had been also examined for the four different land-use types,
) and Hankanson

potential ecological risk index (RI), respectively. The results showed that mass fraction of Cd in four land-use

whose potential environmental risks were. further assessed by geo-accumulation index (/,
types have exceeded Soil Environmental Quality Standard, in which the exceed multiple ranged from 1.42 to
94.2, highlighting the'Cd pollution was the most significant among these heavy metals. For disposal site, the
content of four heavy metals far exceeded the standards, increasing about 8.79, 1.38, 27.6 and 6.20-fold of the
standard values for Cu, Zn, Cd, and Pb, respectively. Furthermore, the ecological risk of different land-use types
ranged from 165 (barren land) to 2 587 (disposal site), with the disposal site reaching a very strong risk and the
others reaching ‘at’ a‘medium risk, respectively. These results could provide scientific basis and theoretical
reference for the prevention and remediation of heavy metal pollution in the soil, especially for the electronic
waste disposal area.

Keywords soil heavy metals; heavy metal speciation; distribution characteristics; ecological risk
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