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Mobile forms of heavy metals in soddy-podzolic soils of Southern 
Taiga 

Formes mobiles des métaux lourds dans des sols podzoliques du sud 
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The aim of the present work is to study the migration forms of heavy metals (HM) in the soddy-podzolic 
soils by means of statistical analysis of field data The study includes modeling the variations of mobile 
forms (MF) of Mn, Zn, Pb, Cu, Co, Cr, Ni depending on the main soil and geochemical parameters, and 
indication of the HM associations in the main genetic horizons. Undisturbed soils of eluvial and trans-
eluvial landscapes in the Protva basin (center of the Russian plain) have been chosen as the object of 
study-
Data on 137 soil profiles were analyzed, which include the bulk content (quantitative spectral method) and 
the concentrations of MF (atomic absorption in In HCl extract) of HM in Al, A2, B, C horizons of soddy-
podzolic soils developed on mantle and deluvial loams Data were systematized in the local geoinformation 
system 

For quantitative description of the HM mobilization multivariate regression analysis was applied The 
factors affecting variability in the MF content of HM in a given soil horizon were: total content of 
HM, pH, contents of humus and MF of Fe, Mn. Interpretation of the derived equations allowed to evaluate 
the direction and degree of influence of the factors taken into account. Namely, Mn, Cu, Co, Ni have direct 
positive relation with bulk concentrations, while for Zn, Cr, Pb this is absent The organic matter is of 
primary importance for the mobilization of Mn, Pb, and Fe - for Cr and Ni Geochemical properties of 
Co appear to be opposite to the properties of metals belonging to Fe group The most individual behavior 
is inherent for Cu. 

Differences in HM migration and accumulation cause the formation of specific associations in soil horizons 
The links within the associations of metals in soils on mantle loams are more close, than on deluvial ones. 
The parent material plays a predominant role in their formation in soils formed on mantle loams, and 
eluvial and humus-accumulative processes - on whose on deluvial loams. 
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The purpose of this paper is to clarify the correlation between percolation pattern (the closed and the open 
system percolation) and soluble ions of iron and nitrogen in downward water on a stratified paddy field 
model (with three soil layers). The open system percolation have air penetration into the layer horizontally 
and the closed ones haven't. The author used two models, one was composed of three organic layers.the 
other was one inorganic layer and two organic ones. 
From the observalions,the following results were obtained 

l)ln the case of the low drain depth (about 70-90 cm from the surface),these two models showed same 
tendency. Namely.layers of the closed system percolation (plowedlayer and p!owsole,Andosols ) became 
low in DO(about 2ppm) and reduced layer, and ions of iron and manganese were detected in downward 
water in these model columns. However, the layer of the open system percolation (subsoil,compacted 
Andosols and gravel) became high in DO(about 6ppm) and oxidizedlayer, didn't detected these ions. 

2)In the case of the high drain depth(about 8-20cm from the surface) in these same column, layers of the 
closed system percolation (all layers) became low in DO and reduced layers, these ions in downward water 
on the subsoil were detected 

3)The correlation was observed between percolation pattern and the nitrate concentration. That is, the 
concentration in downward water that was the open system percolation became higher than the closed one 
Judging from the above. It becomes clear that the percolation pattern is qualitatively important factor to 
remove of soluble ions that correspond to oxidized and reduced states. 
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Cinétique de dissolution des minéraux dans des échantillons d'eau 
(Tun karst (Hongrie) 

SARI Plana 

Research Institute for soil science and agricultural chemistry of HAS, Herman Oil. 15, H 1022 
BUDAPEST. HONGRIE 

The follow up of fate of micro- and macroelements in the soil solution, leaching through the different soil 
horizons offers a possibility for evaluation of dissoution, precipitation and transformation mechanisms of 
soil minerals 
Underground water samples were obtained from 5 distinct depths of an 8 m deep profile, located in the 
Aggtelek karst, Hungary. The soil profile contains buried soils The sampling was repealed by 40 days 
intervals during 2 years The temperature and the rate of water flow were automatically registered 
The samples were filtered and the Ca, Mg, Al, Fe, Mn, Cu, Ni, Cr. Sr, Ba and Zn ions were determined by 
ICP spectrophotometry The correlation of concentrations of different elements were investigated by 
multivariate statistical methods and function analysis 
The ratios of micro- and macroelements in different dominant minerals (calcite, dolomite and clay minerals) 
were evaluated. The calcite and dolomite contains different ratios of Mn, Cu, Sr, Ba and Zn besides the Ca 
and Mg ions The AI and the Fe ion was followed by Ca, Mg, Cr, Ni and Sr in the clay minerals. The 
manganese oxides contains Fe, Cu, Ba and Mg ions. The presence of secondary mineral formation was 
demonstrated Precipitation of Fe oxides was showed After correction of ion concentration by the 
temperature dependence of mineral dissolution inverse proportion was obtained between the rate of water 
accumulation flow in collecting and concentration of different ions in the soil solution samples It indicates a 
kinetic control in dissolution of minerals. Based on the changes of the solution composition in function of 
rate water flow the relative rates of mineral dissolution was determined Dissolution of montmorillonite has 
the lowest, and the carbonate minerals has the most fast rate. Extrapolating the rate of water flow to zero, the 
concentration of the ions in saturated solution was estimated 
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Surface precipitation of metals an mineral surfaces as a sorption mechanism has recenlly become an area of 
great interest in soil and environmental sciences. A definitive understanding of surface precipitate formation 
and dissolution mechanisms on natural materials is necessary to accurately predict the fate of metals in the 
environment To conclusively ascertain these mechanisms, it is imperative that in-situ molecular approaches 
be employed. X-ray absorption fine structure (XAFS) spectroscopic studies have extensively shown that 
polynuclear Ni/AI complexes form on the surfaces of clay minerals and metal oxides. It appears that the 
mechanim for this phenomenon is related to metal promoted dissolution of Al from the mineral surfaces 
However, this mechanism needs further confirmation Additionally, it has been observed that mononuclear 
surface precipitates form on surfaces (i.e. quartz) that do not contain potentially hydrolyzable trivalent 
cations Very limited research has been done to observe the dissolution mechanisms of polynuclear 
complexes This study will employ a nondestructive, in-situ method, scanning force microscopy (SFM). and 
batch studies to examine the formation and dissolution of Ni(ll) precipitates on pyrophyllite 
(AI2Si4O10(OH)2, talc (Mg3Si4O10(OH)2 and quartz (a!pha-Si02) Scanning force microscopy operates 
by placing a chemically etched probe near a surface and monitoring the attractive and repulsive forces 
applied to the probe to generate 3-D computer images of the surface. The sorption kinetics will be conducted 
at surface loadings well below monolayer coverage and al pH ranges below which one would expect the 
formation of Ni(OH)2(s) according to its thermodynamic solubility product The dissolution kinetics will 
employ a variety of dissolution agents (EDTA, HN03, low molecular weight organic acids, and 
acetylacetone) to observe the mechanisms and rates of Ni(ll) removal from the mineral surfaces. 
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