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Impact of inorganic anions on the cadmium effective fraction in soil and its

phytoavailability during salinization in alkaline soils
WANG Zuwei” , YI Liangpeng, GAO Wenyan, ZENG Xiangfeng, WANG Zhongliang

College of Urban and Environment Science , Tianjin Normal University ; Tianjin 300387, China

Abstract; Cadmium (Cd) is one of the main heavy metal pollutants in the soil environment. It has an important influence
on soil quality and can cause harm to humans and animals at low concentrations. The Cd effective fraction ( dissolved +
exchangeable ) in soil is important in determining its bioavailability and harmful levels in the soil environment, but it is also
the foundation of contaminated soil treatment and remediation. There are many soil factors which influence concentrations of
the Cd effective fraction. As a typical component of salinization in soil, inorganic salts inevitably have an obvious impact on
the geochemical behavior of Cd in soil such as Cd fractions and their bioavailability. In this paper, the impact of inorganic

salt anions such as C1~, SO2™ and HCOJ on the concentrations of the Cd effective fraction in soil and its phytoavailability was
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studied in order to understand the influence of inorganic salts on Cd geochemistry during the process of salinization in
alkaline soils. Using sodium salts as the example, the impact of inorganic anions such as ClI”, SO and HCO; on
concentrations of the Cd effective fraction was studied experimentally and the impact of inorganic anions on Cd
phytoavailability was studied in a rape cultivation experiment. The Cd effective fraction in soil was extracted using the
Tessilar method, and concentrations of the Cd effective fraction in soil and Cd concentrations in rape were measured by
Inductively Coupled Plasma Mass Spectrometry. The experiments investigating the impact of inorganic anions on the
cadmium effective fraction showed that concentrations of the Cd effective fraction in soil increased with increasing Cl”
concentration in soil solutions and reached a maximum when the concentration ratio of CI"/Cd exceeded 100:1. For SO,
no obvious effect was observed on the concentrations of Cd effective fraction, while increasing HCO; concentration in soil
solutions significantly reduced concentrations of the Cd effective fraction. The rape cultivation experiments showed that Cd
concentrations in rape increased with increasing concentrations of the Cd effective fraction. The impact of the inorganic Cl™,
SO? and HCO; anions on concentrations of the Cd effective fraction were reflected by Cd uptake by rape, with Cd
concentrations in rape increasing with increasing Cl™ concentrations in the soil solution, reaching a maximum when the
concentration of the Cd effective fraction exceeded 2 mg/kg. When SO’ concentrations in the soil solution increased, no
change was observed in Cd concentrations in rape, which is in agreement with the lack of changes in concentrations of the
Cd effective fraction in soil observed with increasing SO2™ concentrations. Cd concentrations in rape reduced with increasing
HCO; concentrations in the soil solution which was consistent with the phenomenon that a significant reduction occurred in
concentrations of the Cd effective fraction with increasing HCO; concentrations in soil solutions. It suggests that Cd
phytoavailability, as well as concentrations of the Cd effective fraction during salinization, are influenced by inorganic
anions such as C1~, SO2™ and HCO; in the soil solution. Concentrations of the Cd effective soil fraction can be controlled by
adjusting contaminated soil salinity and inorganic anion types with various measures. Cd uptake by crops can be reduced by

using appropriate inorganic fertilizer types in agricultural production.

Key Words: alkaline salinization soils; inorganic anions; concentrations of cadmium effective fraction; phytoavailability
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