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Characteristics of Heavy Metals Distribution in Agricultural Soils of Hainan Island and Its Environment
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Abstract: The distribution of the heavy mental elements (HMESs) in eluvial horizons, illuvial horizons and parent material horizons of 26 agri—
cultural soil profiles in Hainan Island was studied. The results indicate that the content range of HMEs in both eluvial horizons and illuvial
harizons has a positive correlation with the content range in parent material horizons, i.e., the HMEs in both eluvial horizons and illuvial hori—
zons are associated with the HMEs in parent material horizons. For most of HMEs except As and Pb, the contents of HMEs in different hori—
zons are lower than its average contents in the soils of the world. Both residual phase and exchangeable phase have the highest and lowest
percentage in each horizon respectively for all the HMEs except Cd that has the lowest percentage in organic phase in each horizon. All
HMEs can be divided into 3 groups according to the distribution of the HMEs in eluvial horizons: Cr, Cd, Ni have a low contents in each layer
of the soil profiles, and the elements in both eluvial horizons and illuvial horizons are interpreted to be mainly inherited from parent materials;
the group of Cu and Zn is also mainly inherited from parent materials but Zn has outside source. There is no surface enrichment for Cu and
Zn. As and Pb are the third group, they have the same origins as the second group but have accumulated in both eluvial horizons and illuvial
horizons and resulted in environmental problems to some degree.
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Tablel General chemical and physical properties of soils in agricultural soil profiles of Hainan Island

. pH fH LG - kg™ S0, Al;0s Fe,0q Fiki o (<0.002mm) /g - kgt
TEENL
PleA ] ¥IMH pleA ] I 1% YIMHI% BIE% PN il ¥IME
R 4.2~56 4.7 6.57~28.18 11.48 34.55 24.75 21.17 150~780 435
T 4.5~6.1 4.9 2.35~9.12 3.65 33.78 27.42 23.86 312~835 582
BE5 = 4.8~6.3 53 0~0.46 0.22 32.12 21.19 22.64 240~810 477
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Table 2 The average content of heavy mental elements in different horizons in agricultural soil profiles of Hainan Island
o Wz (AR FIEBz (B2 SR (CRD ARICE BRICE Akt
Bitiiuge gt bWMEZE RRRE Wieg-gl bExE BRAK Bffiege gt BMEE BRRH
Cr 2267 9.28 0.41 36.44 9.90 0.27 27.68 8.29 0.30 0.82 1.32 70
Ni 1551 5.48 0.35 18.69 7.69 0.41 16.50 5.15 031 0.94 1.13 50
Cu 30.25 1099 036 36.85 1586 043 3223 9.59 0.30 0.94 1.14 30
Zn 52.17 4191  0.80 50.42 2641 052 30.47 1735 044 1.32 1.28 90
As 8.06 9.85 1.22 10.58 1019 096 5.25 2.25 0.43 153 2.02 6
cd 0.28 0.13 0.47 0.25 0.13 0.54 0.25 0.13 0.50 1.14 0.99 0.35
Pb 48.01 359 075 49.83 2850 057 34.92 1422 041 1.38 1.43 236
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Figure 1 Distribution of heavy mental elements in different horizons in agricultural profiles
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Figure 2 Composition of 5 geochemical phases of the heavy metal elements in different horizons
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Figure 3 Heavy metal elements associations in eluvial horizons
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