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Multi-component composition of soil solutions and the concentration of ions in different extracts are 

determined by the effective solubility of the sediments in the soil as well as by the effective constants of 

ion exchange and instability of the formed complex compounds with organic and inorganic ligands. These 

are intense physical and chemical parameters that are not completely dependent on the mass of the 

substance. For the more correct assessment of ions state in soil solutions it is necessary to determine the 

composition of their positively and negatively charged complex compounds, the complexing capacity of 

soil solutions, the kinetic parameters of the processes and the depositing capacity of soils with respect to 

ions and complexing agents. For the more accurate analysis of the biophilic elements content in soils it was 

proposed to carry out a physicochemical assessment of their state in a soil-plant system with the 

determination of the effective solubility products of sediments and other low-soluble compounds present 

in soils, effective ion exchange constants, and effective instability constants of the formed complexes. 

Equations for calculating these indicators are presented in the paper. The information value of assessing 

the processes kinetics, the hysteresis of the soils physical and chemical properties and the depositing 

capacity of soils in relation to the ionic composition, structure and content of positively and negatively 

charged donor-acceptor compounds is demonstrated. It is proposed to correct the gradation of the soils 

supply with nutrients, taking into account the pH, redox potential, absorption capacity, humus content, 

particle size distribution and the relationship between soil properties. 
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