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Abstract

The distribution and pollution characteristics of pH, As, Cd, Cu, Pb, Hg and Ni in the farmland soil of
a coastal area in Shanghai were studied. The results showed that the pH value of the soil ranged
from 8.36 to 9.89, which was slightly alkaline. The maximum concentrations of As, Cd, Cu, Hg and Ni
exceeded the national and Shanghai soil background values. The maximum and average concentra-
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tions of Pb were lower than the national and Shanghai soil background values. The coefficient of
variation of heavy metals followed the order: Hg > As > Cu > Cd > Pb = Ni. When the national soil
background value was used as the benchmark, Cd, Cu, Ni and Hg were polluted. When the Shanghai
soil background value was used as the benchmark, As, Cu and Hg were polluted; when the risk
screening value of GB 15618-2018 was used as the benchmark, the soil environmental quality was
found to be clean. pH was significantly negatively correlated with the five heavy metals of Cd, Cu, As,
Ni and Pb, and there was a significant positive correlation among Cd, Cu, As, Ni and Pb, with strong
homology. The correlation coefficient between Cu and Cd was the highest (0.81). Hg showed no sig-
nificant correlation with most of the heavy metals, indicating that Hg was more strongly influenced
by anthropogenic sources.
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Figure 1. Sampling points in the research area
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Table 1. Detection methods of pH and heavy metals in soil

F 1 | pH MEEGEDHFE

S P IR 6 H PR (mg-kg™)
pH HJ 962-2018 +-3 pH {ERIME HBAE

As HJ 803-2016 TIFEFPIAY) 12 Fi&momiille FKREI - B EGEE T 04

(NDiRFSER '
cd GB/T 17141-1997 LI & £, #WNE A £ E Rk s esEEk 0.01
Cu. Pb. Ni HJ 491-2019 HIEFAPIAY 4. &% %ﬁ\ BLOBMIE KIER TR et 1. 10. 3
FEk
Hg HJ 680-2013 TIEFAPUARY) 7R Af. . Bh BAOUMIE s vH il 512 ek 0.002
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Table 2. Statistics of heavy metal concentrations
* 2. EERRERIEG

BUME RO WM b ke AR ERER fifﬂi GB 19618-

BT mgkey dmoke) dmokh dmokgh Gk wE e RIS RS
pH 8.36 9.89 8.87 8.79 0.31 0.03

As 3.32 12.3 7.08 6.95 2.23 0.32 11.2 9.11 25
Cd 0.05 0.15 0.09 0.09 0.02 0.26 0.097 0.133 0.6
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Cu 6 36 22 22 6.65 031 22.6 28.6 100
Pb 9.8 25.3 16.1 159 322 0.20 26.2 25.48 170
Hg 0.018 0.262 0.054 0.044 0.04 0.66 0.065 0.102 3.4
Ni 14 46 33 33 6.55 0.20 26.7 40 190
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TFAEANER TS Yo DL LT 387 o oL ER, Ni. Cu. Pb. Cd. As. Hg HIi5 4 RiHEE3/N T 1,
As. Cu. Hg A5 e Son R g e, R 3 FhE &R X 15 A8 51 T AT BEAZAE AN 0I5 Yl LA
GB 15618-2018 ( L-HERfse)ii & A F b 135875 Y RS B br e GRAT) ) (R I B (B B kI, 6 8 EE 4
JBHIS Y R BN TS B4R EUNT 1, W IR B XA bR e i, B RS
a3 R AL P 1) R B R B TR

Table 3. The pollution index of heavy metals under different criteria

F 3 AEWREFHTEERISRIERHIE

B ALt ISR As Cd Cu Pb Hg Ni
Pi 0.63 0.95 0.96 0.61 0.83 1.22
PIE SR 38 PN 0.90 1.28 1.32 0.81 2.91 1.49
Sed N FEHE g oy
% o o Lk BEER BEER o LR G G BREE Y
>4
Pi 0.78 0.69 0.76 0.63 0.53 0.82
DL BT 43 PN 1.10 0.94 1.04 0.83 1.85 1.00
B E AL g oy
%‘ﬁ BEE Y L3157 B LS5 B L ST%57
>S4
Pi 0.28 0.15 0.22 0.09 0.02 0.17
P\ GB 15618-

2018 i 2 PN 0.40 0.21 0.30 0.12 0.06 0.21
e CERTT Y s s e . e e
A NETTII T T B B B B
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WA pH-Pb (~0.36) > pH-Ni (—0.43) > pH-As (—0.47) > pH-Cd (—0.55) = pH-Cu (-0.55).

pH B2 P B & B T R HIBR A AT AN R E K R, EEBAEZMIES, BIRNERR=MHER,
GBS pH R AE 2 AR R T OB AT 2024545 [11] . pH B340 AT ks> 3% Pb, Cd S5 8
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Figure 2. Correlation analysis of pH and heavy metals in soil (n = 96)

2. B3R pH SESREHMEXMES (0 = 96)

323 RSO

F Ry A3 AR R IR A 5T P G SRR R, AW FUIA SR U T e S i
WA HT[14] [15]. FIF] SPSS B AExf 13 pH. B &R & BT E RS 4, KMO A4 0.792, Bartlett {&
4 0.00 (P<0.001), F*H pH. HEJEEEZMMRBIERR, EEHAT ERS 0. A Hrh I aEEs
TEERT 1.0 MERS 1 FEMS 2, SGRER, 2 TR ZTTHRE 74.988%, 2 AR K KR
K7 1) 57.691%. 17.297% (W% 4).

XS 1, BRI TR KA pH. Cu. As. Cd. Ni. Pb, #ZExH{E¥I kT 0.5, H pH F15
FE &R B E W IEMADE, KW pH 5 5 Mook ML, Ui pH. Cu. As. Cd. Ni. Pb HH{E)E
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EERT 2 b, Hy 8 fem, HAMKEF4XHMES/NT 0.5, B/R Hg BA I, S5HME LR
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Table 4. Principal component analysis of pH and heavy metals in soil
F4. TEpH EEEEERT IR

¥ F R 1 F Y 2
pH —0.667 0.026
As 0.894 0.239
Cd 0.878 —0.260
Cu 0.919 -0.102
Pb 0.687 —0.422
Hg 0.205 0.904
Ni 0.816 0.282
HIGEFFAE(E 4.038 1.211
T Z TR 1% 57.691 17.297
BT E TR % 57.691 74.988

4, 4Eip

X R Rl R Sl R IR, SR LR 32 AN AT 96 AN T 3ERE i 1 A
AT pH EEEI 0 51, FRILLR L.

(1) pH 1475 Jy 8.36~9.89, M AfmAstE, As. Cd. Cu. Hg A1 Ni5 1 5 4 J& it R = T 5080 B
W HIEY S, Pb ERIREACFAIRESR T E XM LR 5, E4RTR% A% Hg>As>Cu>
Cd > Pb = Ni.

(2) BE&BISYAREEY: UEZR LY SE AR, Cd. Cu. Niv Hg 2854y DL g HEY
B NEER, As. Cu. Hg EIV5%: LA GB 15618-2018 X\ 75 16 (8 Ay FE kI, 338 fry R 5% 5T & i
o

(3)pH 5 Cd. Cu. As. Ni. Pb % 5 FiE & JE A7 7E & fAHKM:, Cd. Cu. As. Ni. Pb H & & A 17
TR E IEA G, HFJRMERGE, Cu-Cd MG R =i(0.81). Hy 5K EEBAAFIEM M, Hy
Z NG FE K o
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