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Introduction

The aim of study was to determine the easily available fraction of I37Cs in soil as a function of
pollution load as well as the association of 137Cs in organic and mineral soil constituents using
sequential extraction technique.

Material and methods

The soil samples were taken from a reference site in Finnish Lapland (REF) and from four polluted
sites (A-D) at increasing distance from the Monchegorsk copper-nickel smelter in the Kola
Peninsula, NW Russia. The sampling sites were at distances of 7, 16, 21, 28 and 152 km from the
smelter. The main pollutants emitted from smelter were S0 2, Cu and Ni. Total concentrations of Ni
and Cu in the organic layer increase from about 10 ppm at REF to about 5000 ppm at the site A.

At each site soil samples were collected from five plots and they were divided into organic layers
(Of and Oh) and mineral layers (E1,E2,B1,B2). Combined organic (0) and El layers were
subjected to sequential extractions according to the procedure described by Bunzl et al.(1997). The
sequential extraction procedure was used to extract the fractions: I) Easily exchangeable: Extraction
with IM N1-4 Ac; 11) Acid reducible (Fe-Mn oxides-bound): Extraction with 0.04 M NH20HeHCI in
25% (v/v) HAc; 11) Acid oxidizable (organic-bound): Extraction with 30% H202; IV) Residual.

Gamma-spectrometric analyses for 137Cs were performed using high purity germanium detectors.
The measuring times varied between 600 and 1000 minutes.

Conciusion

The readily exchangeable fraction of 137Cs decreases from 50% in site REF to about 25% at site D
and 15 % at site A with increasing pollution load in the organic layer. Most of the 137CS (35% -
47%) was persistently bound at the Russian sites but only 13 % at REF site. In the mineral El
layers most of 137CS (39% - 50%) was in the persistently bound fraction at all sites including the
reference site.

There was noted a clear positive correlation between the distance from the smelter and the extracted
percent of 137CS in readily exchangeable fraction ( Spearman correlation rsp=0.7805, p=0.0001) and
an inverse correlation in the persistently bound fraction (rSp=-0.7650, p=0.0001) and a lower
correlation in fraction 'bound to organic matter' (rsp=-0.3707, p=0.0681) in organic layers. In El
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lavers no con.elation was noticed between thc "Cs pere]entage in different extraction steps and the
distance fronm the smelter.
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Fig,1 I :nfluence of heavy metal loads in the soil organie and the tippeSr rinieral iayers on the t7'
fractions as deterrnined. through sequenltial extraction
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