2016,35(3):471-477 Ko RO R ¢ 2 4R 2016 4E 3 A

Journal of Agro-Environment Science

R, EIRVE, BE R, A SBARHERR X DR P X L R 0 A R M S XS PR T, Al PRI 22 4R, 2016, 35(3) : 471-477.

ZANG Xing—hua, LU Yin—-tao, YAO Hong, et al. Distribution and risk assessment of soil heavy metals in Shenfu new city during urbanization process[]J].

Journal of Agro-Environment Science, 2016, 35(3): 471-477.

R HEEN T KL EEER AR
5 M Ao XUREE 3451

WAL 12, FIRE LY M R R, B
(LAEHESH A E A TREEE , JER 100044 20K IS ety sl 5K B pedt 5Tl A S0 003, JEaT 100044)

s RGO XA R LR R 58 R L HERAE R B8R (Ph . Cd \Zn  Cu Ni il As ) B 73 AR DL , X HEAIFSE X I8
R L SR, VPR LR DR AR X - M T < S A0 B S B LA B KUK o 45 SRR - 15 Qe ik B A A ATl X
o TU TR ; T3 Zn (Cd 1 Ph B75HEARBUTE 38 2 SRR T L A A8 SRR 5 Cu L NI 75 s (L IX AR Tk X N ) £k
T VHERT R AT, BEB T AR PRI Y Cu AL NG B BTRR AL 5 As AT RFE 32 13 R LA M M AR BOR
I PR R B M ST et 21 1 — 5 A2 A o SR A 2 5 S0 0 A ) PR U 3R 2 L S rh o B 5 YK B P R
JF R L o> R S B > AR A Je A b

RERIA : G s WAL s LIRS Y U Y

HE S35 :X8204 THRPRAERD: A XEHS:1672-2043(2016)03-0471-07 doi:10.11654/jaes.2016.03.009

Distribution and risk assessment of soil heavy metals in Shenfu new city during urbanization process

ZANG Xing—hua'?, LU Yin—tao'*, YAO Hong'%, ZHANG Shi—chao'?, JIA Xiao—jie'?

(1.School of Civil Engineering Beijing Jiaotong University, Beijing 100044, China; 2.Beijing Key Laboratory of Aqueous Typical Pollutants
Control and Water Quality Safeguard, Beijing 100044, China )

Abstract: We mapped the spatial distribution of heavy metals(Pb, Cd, Zn, Cu, Ni and As) in 58 surface soil samples from different land use
types of Shenfu new city and evaluated the impact of urbanization on the distribution and risks of heavy metals by comparing with their
background values. Results showed that the concentrations of heavy metals in the east part were higher than those in the west part of the re—
gion. Soil Zn, Cd and Pb mainly concentrated in the vicinity of the highways and crossover, while high concentrations of Cu and Ni were
mainly found in the industrial area with Chemical Plants, Steel Plants and Electrical Control Equipment Plants. These indicated that indus—
trial activities contributed a lot to the Cu and Ni pollution. The As distribution was affected relatively greatly by the soil system structure and
at the same time by human factor or exogenous substances to certain extent. We evaluated the level of heavy metals in surface soils from dif—
ferent land types using the Nemerow pollution index. The pollution levels followed order of urban land>woodland >farmland>rural land.

Keywords: heavy metals; urbanization; soil pollution; risk assessment
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Figure 1 Distribution of soil sampling sites
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Table 1 Recovery of heavy metals in soil reference materials
A HEAREY) 5T Soil reference material Ni/mg-kg™ Cu/mg-kg” Zn/mg-kg™ As/mg-kg™ Cd/mg-kg™ Pb/mg-kg™
GSS-2(J§) GSS-2( original) 19.4 16.3 42 137 0.071 20
GSS-3(JE)  GSS-3(original) 12 114 31 44 0.060 26
GSS-2-01 20.82 12.13 39.08 10.54 0.059 19.62
GSS-2-02 22.63 17.94 38.98 12.37 0.081 2328
GSS-2-03 22.57 1375 4524 9.95 0.066 20.63
GSS-3-01 13.34 12.48 30.25 3.14 0.064 26.08
GSS-3-02 13.98 13.66 28.54 3.97 0.058 29.89
GSS-3-03 14.05 10.09 33.33 3.18 0.051 28.52
[543 FF] Recovery range/% 107.17~11743  7436~11947  91.39~108.19  72.50~89.82  83.09~114.08  98.15~116.40

ARSI IR T A Ay =LA T e GSS=2(J50) N GSS=3 (Ji) 43 5l o HARMEMR BE1E ; GSS—2-01 il GSS-3-01 43 | F/R 35 —HEAR it I

filerp GSS-2 Fil GSS-3 (Sl BE .

Note : Soil sample digestion was divided into three batches. The concentrations of GSS-2(original ) and GSS-3(original ) were the standard concentration

values, respectively. The concentrations of GSS-2-01 and GSS—-3-01 were for the measured concentrations of metals in the first digestion of GSS-2 and GSS—

3, respectively.

R2 AAFHRETREERESE

Table 2 Content of heavy metals in topsoils of Shenfu new city

JBE  B/MEMin/ KM Max/ FIME Mean/  $R#EZE SD/ RS RE HHE ZHhREE
Element mg-kg™ mg-kg™ mg-kg™ mg- kg™ CV/% Background value/mg-kg™ Grade Il of National Standard/mg-kg™
Pb 6.50 45.15 18.44 6.21 33.65 22.15 250
Cd 0.08 0.69 0.21 0.11 52.92 0.16 0.30
Zn 32.13 191.10 58.97 22.40 37.98 59.84 200
Cu 14.13 56.85 27.85 8.43 30.27 24.57 50
Ni 16.02 74.85 25.71 9.86 38.35 27.92 40
As 0.99 12.90 7.02 3.28 46.74 8.79 30
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Table 3 Correlations between heavy metals in soil

Ni Cu Zn As Cd Pb
Ni 1
Cu 0.648%* 1
Zn 0.177  0.511%* 1
As 0.089 0.193 0.002 1
Cd -0.058  0.302* 0.789** —0.037 1
Pb -0.080  0.134  0.687** -0.156 0.627** 1

T E 0.01 K CRUN)_F 2D ; * 7 0.05 KU 1
FHK,
Note: ** and * mean that the significance of difference is at 0.01 and

0.05 level ,respectively,
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