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Toxicity of metal chromium to microorganism activities in
soil around chromium-containing slag heap
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(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Based on field investigation and sample analysis of chromium polluted soil in and around the slag heap of a
steel-alloy factory, total Cr and water soluble Cr(VI) concentrations microbial populations and diversity in soils were
analyzed. The results show that mean concentrations of total Cr in the tested soil around the slag heap and farmland
outside the factory exceed the Threshold of Secondary Environmental Quality Standard for Soil in China by 396% and
173% respectively and are 17 and 9 times higher than local background values respectively. Average water soluble Cr(VI)
in soils around the slag heap is 67 times higher than that in control area. Bacteria, fungi and actinomycetes are inhibited
with elevating Cr concentrations. The microbial populations in control areas are 16 and 3 times of the polluted soils
outside and inside factory, respectively. The microbial populations in the polluted soils outside factory are 5 times of the
heavily polluted soil inside factory. The populations of bacteria, fungi and actinomycetes decreased by 94%, 82% and
79%, respectively. Mcrobial diversity is the lowest in soils around the slag heap. Furthermore, various microorganisms
show different sensitivity to chromium contamination. The sensitivity of microbial population to chromium
contamination is in the order: bacteria>fungi>>actinomycetes.
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Table 1 Basic physical and chemical characteristics of studied soils

R \ WCEHUR)Y  w(E Ny BB Ak i/ T HERRLZH B %

(gkg ™) (gkg™ (cmol'kg)  >0.01mm  0.01~0.00l mm  <<0.001 mm
T TG BEIX 8  9.15%1.23 159426 1.5+0.2 8.9£1.2 59.249.1 21.6+4.2 19.243.6
JANBYIX 23 5.64+£1.81  28.849.1 1.9+0.4 16.7+2.3 36.3+8.1 27.8+7.1 35.80+8.5
Hof HEIX 5 543092  30.6+64  2.1+03 18.6+3.1 35.745.1 243442 40.0£1.5
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Table 2 Contents of total Cr and water soluble Cr in

tested soils w/(mgkg ")
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Fig.1 Total microbial population in tested sites
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Table 3  Quantities of microbial functional population in soils

with different contamination levels BE/(10°Ag™h
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Table 4 Simpson index of soil microorganism in tested sites
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Fig.2 Population of soil fungal in tested sites
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Fig.3 Population of soil bacteria in tested sites
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Fig.4 Population of soil actinomycetes in tested sites
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Table 5 Correlation analysis between concentration of Cr and

popullations of microbes in tested soils
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