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Behavior of the chrome in the soil and geochemical study of the soil pollution

Abstract

In recent years the soil pollution in the urban area in Japan becomes serious environmental problem
since the issue of chrome slag landfill of Koto-ward, Tokyo (Asami,1975). The Komatsugawa Oshima,
Edogawa-ward Park ("The Kazenohiroba Park") under where chrome slag containing more than 1,000 mg
kg-1 Cr® has been disposed was investigated. The soil samples of the park, river sediments and river
water samples of the Old Nakagawa river which runs near the park were analyzed for major elements,
heavy metal elements (e.g.Cr) and mineralogy. The analytical results indicate very high concentrations of
heavy metal elements including total Cr in the river sediments, while not high concentration of heavy
metals in the surface soil and river water except Zn concentration in river water which exceeds
environmental limit. It was found that Cr®* concentration of the river water, soil and river sediments
samples was below the detection limit. In order to elucidate mechanism of Cr migration in the soil, the
soil samples collected from 9 locations (loam, shirasu, masa etc) were experimentally interacted with Cr®*
containing solution and the change in Cr concentration and other chemical properties (pH, etc) of the
solution were determined. As a result, it was found that Kanto loam sample is the most effective for
adsorption and immobilization of Cr from the soil. This is considered to be caused by the high contents of
Fe?* which effectively reduces Cr®* to Cr** and amorphous phase which effectively adsorbs Cr from the
solution. Cr slag occurs in sand sediment in underground. Thus, experimental study on the interaction
between sand sample and Cr®* containing solution was conducted. The result indicates that Cr®*
concentration in the solution after the experimental run was high compared with the other experiments
using other kinds of soil. This suggests that Cr®* removes from the sand layer containing slag by flowing
groundwater. The experimental study in the interaction of soil which contains heavy metals and was
added by K,CrO, (1,000 mg kg™) and without heavy metals and added by K,CrO, (1,000mg kg™) and
aqueous solution was carried out. This Cr in the soils dissolve rapidly and decrease due to adsorption on
the soil surface. The final Cr concentration highly depends on the amounts of Fe?* and amorphous
material. The Cr concentration is high if the soil contains high Fe?* content which reduces Cr®* to Cr** and

amorphous material which adsorbs Cr®".
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