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Geochemical characteristics of the heavy metals in soil, the south of
Xuancheng, Anhui Province
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Abstract: The geochemical characteristics and abnormal sources of As, Cd, Cr, Cu, Hg, Ni, Pb and Zn in the
soil of Southern Xuancheng were analyzed and studied by using the 1:250 000 land quality geochemical survey da-
ta. It is found that the geological background is the main controlling factor for the content of soil elements, and that
the spatial distribution characteristics of heavy metal elements in the surface and deep soil in the area are signifi-
cantly consistent with the geological background and sedimentary environment. The high content of heavy metal in
the soil parent rock geological background (Hetang Formation, Piyuancun Formation and Lantian Formation, etc)
is the main influencing factor for the high anomaly of soil heavy metal elements. In addition, mining and atmos-
pheric dry and wet deposition are also one of the factors affecting high anomaly of heavy metals in soil. It is found
that Pb, Hg, Cd and Cr in soil have input sources of atmospheric dry and wet deposition. The main impact index
of heavy metal in soil pollution risk in the survey areas was Cd. The proportion of samples that soil Cd exceeded the
control value of soil pollution risk of agricultural land was 2. 56%. The morphological analysis results show that soil

Cd is mainly in ion-exchange state. Combined with crops investigation, it is found that there is a certain ecological risk
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in the area with high abnormal soil Cd.
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Fig. 1  The geological map of Southern Xuancheng City, Anhui Province( after Dai Shengqian e: al. , 2014) o
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Table 1 The analysis samples methods of 8 heavy metals in soil
Vax [elNE| K /g R AL FR T v BARIIWIRES
Cr.Pb.Zn 5 WATE R X Pt (XRF)
Ni.Cu 0.2 HCI-HNO,-HF-HCIO,, SR TR (ICP-AES)
cd 0.2 HCI-HNO,-HF-HCI0, 4k ik 10 F% 45088 B (1ICP-MS)
As Hg 0.5 TKIFFE SR 25 (AFS)

x2 TEHRSDIESETHESMTRHR

Table 2 The detection limits of 8 heavy metals in soil samples

JLE EREGMR/1070 FET AR HIR/1070 M uRE/ 1070

JLE EDREHR/107¢ B ER 100 iR/ 1070

As 1 0.2 0.2~500
Cd 0.03 0.02 0.02~4.0
Cr 5 3 3~3 500
Cu 1 0.8 0.8~2 000

Hg 0.000 5 0.000 5 0.000 5~10
Pb 2 2 2~2 000
Ni 2 1 1~2 000
Zn 4 2 2~3 000
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BRALES AR TTEE R, TR, HEXERE
EEBIUCR TGRS 2E AR HETFE R
1655 2007) AL, Cd Hg 5% & 4 (k,>2.0, k, {H4>
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PR EaE, SRR MR E L, R
FE(CV) RBITR M TR, B5 2B, )
OGRS . XN ER)Z L1 Cd  As R
75 (CV>1.00, CV 735124 1.46 Fi11.15) , Pb Cu,
Cr . Hg %435 (0.5<CV<1.0), Zn Ni J& T 55
5(0.25<CV<0.5); =11 Cd As R N
535, He Cu AHEE55 Ni Pb . Zn Cr N5 5%,
xR TIEE GRS 5 SRR 3,

x3 PAERR AEIRESELESEMMIKUFESHSEITR

Table 3 Contents and geochemical parameters of heavy metals in surface and deep soil of the survey area

FIZLHECRER 1331 1) A AR

R 5 (R 348 1)

SECE

LR BOME ROkl BARmE BRERg TR T govE Bkl nAmmE wRzy HEE
w(As)/lO‘6 1.5 198.5 15.6 1. 15 10 1.07 1.6 158 17.2 1.02 11.5 1.07
w(Cd)/lO_g 8 8 026 397 1.46 90 2.82 26 7 290 340 1.51 84 2.58
w( C]r)/IO'6 11 792 58 0.59 65 0. 85 11 176 58 0.35 60.8 0.94
w(Cu)/lO'6 5.9 188.3 27.5 0.62 24 0.99 4.8 101.9 25.2 0.52 23.1 0.97
w(Hg)/lO'9 20 709 97 0.57 40 2.15 19 788 66 0.87 44 1.41
w( Ni)//lO"’ 1 91 25 0.47 26 0.95 5 84 28 0.43 28.6 0.95
w(Pb)/lO'6 16 617 34 0.63 23 1.36 15 137 29 0.38 24.7 1.11
w(Zn)/lO"’ 40 482 96 0.40 68 1.3 43 290 91 0.35 71.1 1.19
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Fig. 2 The content comparison of heavy metal elements in
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Table 4 The area proportion of different poliution risk

levels of heavy metal elements in soil in the survey area

TR RS S As  Cd G Cu Hg Pb Ni Zn

TeIs YL RS 89. 17 63.48 99. 11 92.33 99.88 98.04 99. 18 98. 06
VSYL RIS 10,75 33.96 0.89 7.67 0.12 1.88 0.82 1.94
VYRS 0.08 2.56 0.08
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Table 5 The delineation of abnormal lower limit of heavy metal elements in topsoil
TLE As cd Cr Cu Hg Ni Pb Zn
A X TR A i 85% B 24.3 592.4 73.7 41.1 129. 1 35.6 39.7 115.0
LK A HETEE A 95% BAE 46.5 1 000.3 86.4 58.4 184.2 47.5 49.9 159.1
X HOTE SR 98. 5% RWE 80.0 2394.0 141.3 81.9 268.2 59.6 90.4 220.2
GB15618 475 Y XU i 1 1 30 300 150 50 500 60 70 200
TR 30 600 90 50 200 50 50 160
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Fig. 3 The comprehensive anomaly map of heavy

metal elements in surface soil
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Fig. 6 The histograms of contents and proportions of seven states of heavy metals in root soil samples
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