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Abstract 

 

Heavy metals are distributed within soil profile according to their chemical state, transferred by hydrological flows and 

taken up by organisms through trophic pathways. Persistent pollutants include Zn, Cu, Pb, Cd and Ni, which cannot be 

removed or destroyed, leading to bioaccumulation. In soil, the maximum permissible limit for the European Union are 

100 mg/kg Cu, 300 mg/kg Zn, 50 mg/kg Ni, 3 mg/kg Cd, 250 mg/kg Pb. Adsorption and desorption take place through 

the exchange of molecules and ions between the solid phase of heavy metals and the liquid phase of the soil, and are in 

accordance with the soil components: colloidal clay content, pH, organic matter, amount of carbonates and salts. The 

paper aim is to characterized two soil profiles up to 110 cm depth, collected from Agromixt Spineni Farm, Iasi which 

govern heavy metal adsorption and desorption process. The results present a neutral to alkaline (pH up to 8.81) soil pH, 

a carbonate content between 0.56% - 19.62% and salt content from 52-554 mg/100g soil. The results indicate that heavy 

metals are deposited and accumulated in the surface soil layers 0-30 cm depth. The solubility of carbonates and the 

presence of salts in high concentrations can retain copper (3.1 mg/Kg), nickel (1.5 mg/Kg) and lead (6.8 mg/Kg). The 

increased content of organic matter, weakly acidic or neutral pH values allow an increase in the mobility of zinc (15.5 

mg/Kg) and cadmium. (1.0 mg/Kg). The accessibility of heavy metals can be reduced in alkaline media by desorption 

phenomenon, and their effect on the environment will be low and pose no risk to human health. 

 

Key words: soil, heavy metals, adsorption, desorption. 
 

 

                                                 
1 Iasi University of Life Sciences, Romania 

The objective of this work was to follow 

the adsorption and desorption processes of heavy 

metals in Agromixt Spineni Iasi Farm, as well as 

the chemical and physical parameters that 

influence these phenomena. The category of toxic 

metals includes a number of chemical elements 

that are highly toxic to living organisms, such as 

Ni, Pb, Cd, their toxic effect does not diminish 

over a long period of time. Depending on the 

chemical, physical and electrochemical properties 

of the metals and the organisms subject to 

contamination, a differentiated toxicity can be 

established (Duffus et al., 2002). The mobility of 

heavy metals is directly influenced by their 

"chemical speciation" (free metal ions, dissolved or 

coprecipitated metal complexes) which directly 

influences their behaviour and toxicity in the 

environment (Fairbrother et al., 2007). 

Both adsorption and desorption are an 

exchange of atoms and ions or molecules that takes 

place between the solid phase of heavy metals in 

the soil and the soil solution. Adsorption is a 

process of accumulation of ions at the solid-liquid 

interface where the colloidal part of the soil 

participates and desorption takes place when 

changes occur in an equilibrium situation, occurs at 

the surface and controls the accessibility and 

mobility of heavy metals. 

An equilibrium is established between the 

ions in solution and the solid phase, which is 

constantly changing due to external intervention 

(base amendment, improper fertilization, acid rain). 

The most important soil parameters driving the 

adsorption and desorption processes are: pH and Eh 

values, organic matter, content of grain size fractions, 

oxides and hydroxides especially of Al, Mn and Fe, 

formation of insoluble salts, carbonate content and 

microorganisms (Kabata-Pendias, 2001). 

Zinc is an essential microelement for all 

plants and has a nutritive effect, but in excessive 

quantities it becomes toxic. In Romanian soils, 

zinc content varies between 10 and 300 ppm. 

Cadmium is a non-essential metallic 

element, but due to its increased mobility and 

availability it easily accumulates in plants, which is 

why it is one of the most dangerous pollutants. In 

Romania, the maximum limit for Cd in soil is 1.0 

mg/kg, which can enter the atmosphere from 

volcanic eruptions and forest burning, and sewage 

sludge contains a high load of cadmium. 


