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Speciation Characteristics and Risk Assessment of Soil Heavy Metals from- Pudmg

Karst Critical Zone, Guizhou Province A’
ZHANG Qlan HAH Gui-lin** & N : Fan
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Abstract. The Commumty Bureau of Reference (BCR) sequentldl extrdctlpn mf:thod was used to analyze the’ dlstrlbutlon antl (hefhlcal fractions of soil heavy métals (i e.,
Cd, Cr In; Fe, Ni, #And*Mn) funder different land uses f rom the P ing. | karsl critical zone, and the bloavallabl lity and pntgptlal ecological risk of these_heavy metals. yere' .
evaltated. The resuhs showed that the Fe, Zn, Cr, and Nismainlywere- malnl} conc entrated in residual fracllons and not hkely to. be absorbed by organisms, “whereas e
available fractions of Cd ahd Bl were in higher concentration, which retained sl’rong potential migration and bloaﬁlldblhty The-ticher organic matter in Pudifi,soil might have
promoled the transformation of-oxidizable speciation of Fe, Ni, @r, and @d, The oxidizable forms of Fe, Mniand Nitended to accumulate in macro-aggregate soil. he risk
agsessment of RAC |and RSPshnwed that the Puding karst séil was at slight/écological risk, and most heavy metals (éxcept Cd) were at low risk to the ecological environment.

Among"' the ﬁve langd use t\pes thesefivironmental risk of Gd'in cwpldnd dnd dbdndoned farmland was higher, which was mainly“related to the input of Cd caused by
fertilization, spiaying Pesticides, and other agricultural actifities. 4 _,.-""

Key words: heavy metals;=chemical fraction; Puding karst critical zone; risk assessmenl land uses
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Table 1 ~ Content of heavy metals in the surface soil under different land uses
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Fig. 2 Percentage of metal speciation in surface soils under different land uses
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Fig. 3 Distribution of metal speciation under different land uses
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Table 2 Correlation analysis between speciation and
physical/chemical properties of soil heavy metals

PNE

SOC pH VK H Mn-t Fe-t
Zn-F1 0.71 -0.47 0.45 0.14 -0.55
Ni-F1 0.11 0.15 0.01 0.52 0.29
Cr-F1 0.24 0.23 -0.16 0.12 -0.01
Cd-F1 0.72 0.01 0.19 0.15 -0.33
Mn-F1 0. 65 -0.15 0.49 0.29 -0.36
Fe-F1 0.41 -0.11 0.35 -0.64 -0.57
7Zn-F2 0.38 0.19 0.07 0.28 0.02
Ni-F2 0.09 0.13 0.15 0. 60 0.25
Cr-F2 0.02 0.20 -0.14 0.41 0. 08
Cd-F2 0.78 0.02 0.20 0. 05 -0.40
Mn-F2  -0.22 -0.19 0. 05 0.93 0.38
Fe-F2 -0.16 -0.17 -0.06 0. 80 0.40
7Zn-F3 0.23 0.19 0.07 0.20 -0.01
Ni-F3 0. 88 -0.19 0.62 -0.14 -0.68
Cr-F3 0.46 -0.17 0.05 0.37 -0.22
Cd-F3 0.74 -0.09 0.34 0.29 -0.33
Mn-F3 0. 05 -0.65 0.43 0.76 ~0. 06
Fe-F3 0. 69 -0.37 0.61 -0.04 /5084
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Fig. 4 Potential ecological risk index (E,)

of soil heavy metals in soil
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