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Table 1  Soil particles size fraction and their contents of organic carbon and heavy metals
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Fig.1 Enrichment factors of heavy metals in two arable surface soils
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Fig.2 Distribution factors of heavy metals at the various grain size fractions
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Fig.3 The correlation of heavy metals with organic carbon in soil particles
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Fig4 Heavy metal mass loading (%) of six soil size fractions
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Abstract: Understanding the distribution characters of heavy metals in soil is the premise of risk assessment and soil remediation. In
this study, the typical black and bog arable soils from Heilongjiang Province were collected and six particle size fractions (>4 000,
4 000-2 000, 2 000-1 000, 1 000-250, 250-53 and <53 pwm) were separated by using standard dry-sieving procedure. The contents of
heavy metals in both bulk soils and particle size fractions were determined by ICP-MS. The distribution characters and response to
the organic carbons were discussed as well. Except for As, the enrichment factors of Cr, Cd and Pb were higher than 1 in both soils.
Generally, the distribution of heavy metals increased with decrease of particle size except for As and Pb in black soil. The
accumulation of Cr and Cd was predominantly in particles finer than <53 um, and Pb was mainly in particles of 1 000-2 000 um in
black soil and of <250 pm in bog soil, while As not only enriched in particle of 53-250 um but also in >1 000 um size soils in black
soil. The mass loading showed that large size particles contributed more to the total contents of heavy metals due to their high
fraction in bulk soil. Results of correlation analysis between heavy metals with organic carbon in soil particle size fractions showed
that the residues of Cr and Cd were positively correlated with the contents of organic carbon in both soils, and As were weak
positively correlated in bog soil and negatively correlated in black soil. In addition, no correlation between Pb and organic carbon
was found in both soils.

Key words: black soil; bog soil; heavy metal; particle size fractions; accumulation; organic carbon



