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Abstract: The western Songnen Basin is one of typical arsenic poisoning regions in China.
However, the effects of sediment characteristics and arsenic occurrence modes on groundwater
arsenic migration are still unknown. Based on sediment sampling {rom boreholes with high or low
contents of arsenic, particle size distributions and contents of different arsenic occurrence modes
of sediments in different depths were analyzed by laser particle size analyzer, Tessier five-step
extraction method and Keon step-by-step extraction method. The roles of hydraulic conductivity

coefficient and distribution of different arsenic occurrence modes of sediments in forming
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groundwater with high content of arsenic were investigated. The results show that content of Fe/
Mn oxide absorbed arsenic, which has significantly positive correlation with contents of Fe and
Mn, is the highest among the five arsenic occurrence modes including exchangeable, carbonate
absorbed, Fe/Mn oxide absorbed, organic or sulfide absorbed and metrical modes; mass fractions
of Fe/Mn oxide absorbed arsenics are (1. 18-6. 11) X 10°° and (0. 67-2. 60) X 10 ° for the
sediments from boreholes in the area with high or low contents of arsenic; the sediments from
boreholes in the area with high content of arsenic are mainly silt and clay with the hydraulic
conductivity coefficient of 0. 004-0. 027 m + d ', and the sediments in the area with low content of
arsenic are fine and medium sands with the hydraulic conductivity coefficient of 0. 005-0. 2 m « d ';
sediments with higher contents of silt or clay have lower hydraulic conductivity coefficient and
higher contents of different arsenic occurrence modes, therefore, low hydraulic conductivity
coefficient is in favour of the formation of reducing environment in the area with high content of
arsenic. Because of the groundwater circulation, leaching of sediments and reductive dissolution
of Fe/Mn oxides in aquifer with high content of arsenic contribute to the formation of
groundwater with high content of arsenic.

Key words: groundwater; arsenic; sediment; occurrence mode; particle size; sequential extraction;

hydraulic conductivity coefficient; Songnen Plain
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