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Abstract: In order to reveal chemical forms and its potential ecological risk of soil heavy metals (Cd, Cu,
Pb, Zn) in Anxin-Qingyuan County in Baoding of Hebei Province, 37 soil samples were collected to determine
total contents and chemical speciation of heavy metals. Potential ecological risk assessment was performed
based on the total amount and different forms of heavy metal in soil. The bioavailability of heavy metals,
including the directly available state C,, , the potentially available state C,,, and the non-use state Cy,,, , were
combined with the Hakanson potential ecological risk index method to construct a comprehensive evaluation of
soil heavy metal pollution risk model using different weight factors. The results show that C,, ratio of heavy

metals followed the order: Cd >Pb >Cu >Zn, C,; ratio; Pb > Cu >Zn >Cd, and Cy,, ratio; Zn > Cu >Pb >
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Cd. The average values of the ecological risk index obtained by the bioavailability metal-form method were

identical to those of the Hakanson method. Risk distribution map directly shows the similarity of the

distribution of the evaluation results. Since the chemical speciation of the potential ecological risk index takes

into account the total amount of heavy metals and the bioavailability of chemical speciation, it would be more

reasonable compared to those with the Hakanson method, which only considers the total amount of heavy

metals.

Keywords: Anxin-Qingyuan County; soil

risk assessment
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Fig.1 Location of soil samples in the Anxin-Qingyuan County

FILR P . HL0.2000 g I 134 408 85 5 1 5%
M, R . AR . AR . SRR AL B ) A gk v
& (F7) ¥ . A Agilent7700XICP-MS il %€ 4% 1
oMby Cd, Cu, Pb, Zn,

4 A A AN [R5 2 B A () B9 A= 0 R0 A ER
BEAT N o TR AR AR o T 4 R A T I S A
WoxE oy #E B, K E e Jm oy o 3 2 R R M A
ORI 28 AR T AN S (RIR
HEAE . REALYES S EMAIEGE) A
ARHA (BREA) . Li &R T E AR TR
SR KA AT R e Z e &, Bk
x 1o BRI AR 2R, FIEDE SRS A1
X TR A AR, ASCHRES . &
T BRREBSH N EEA ML C,,, REA, &
A LS AE IR SV T AT M S €y, FRIESIH
HAFHAE Cyo

®1 ESBESSESENEYTANAEHXR

Table 1 Relationship between heavy metal speciation and

toxicity and bioavailability of heavy metals
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Table 2 Background values of soil heavy metals in Hebei
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Table 3 Heavy metal toxicity response parameters
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Table 4 Grading standard of harm degree for the

Hakanson potential ecological risk

A5G _— . - P -
e BB R L] R e 58
E, <40 [40, 80) [80, 160) [160, 320) =320

3 GR5iTE

3.1 tRESE SRS
X H—iE A B R )E R SR U R S
i, RIS,
®5 RFERERELIHBESEIEBLHI

Table 5 Heavy metal contents in surface soils in

(n=37)

the Anxin-Qingyuan County (n =37)

wRRME/ wAMES CREIES bRifE2R/

R (g kg ) (mg - kg (mg - kg~ ) (mg - kg~ )
Cd 5.09 0.20 1.23 0.93 0.76
Cu 309. 84 24.78 80. 60 52.97 0. 66
Pb 300. 70 25.48 84.03 62.37 0.74
Zn 784. 60 79. 83 244.78 172.29 0.70
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Fig. 2 Relative percentage of heavy metal forms
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Fig. 4 Risk map based on the Hakanson potential ecological risk index method (a, c, e and g)

and speciation of integrated potential ecological risk index method (b, d, f and h)
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