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Abstract 

 

Zinc and Cadmium are elements similar in chemical properties but different in mobility and availability, used as stress 

factors and contaminants. The aim of the study was to establish the sorption capacity of Zn (II) and Cd (II) on a nutrient 

mixture, the conditions under which the process is maximal and the changes that undergo in the chemical composition 

of the mixture. The mixture consists in eutrophic peat and compost (60:40%), which contains in addition to organic 

matter, macronutrients (N, P, K) and certain content of inorganic contaminants (Ni, Pb, Co, Cd, Zn). The parameters 

that influence the sorption process on nutrient mixture were: initial solution pH (1.0-9.0), contact time (0-1200 min), Zn 

and Cd concentrations (50-250 mg/l) and organic matter content (52%). The results show that certain characteristics 

such as phosphorus and potassium content did not change significantly, while the organic matter content decreased to 

45%. The humic acids from the organic matter composition caused a significant immobilization of Zn (II) and only a 

slight immobilization of Cd (II). The values of Cd and Zn from nutritive solution are higher (42.24 mg/kg Zn and 11.69 

mg/kg C) than accessible fraction (19.26 mg/kg Zn and 1.4675 mg/kg Cd). The heavy metals content decreases with the 

increase of pH (5.0 mg/kg Cd, 3.0 mg/kg Zn). The content of accessible fraction reveal reduced values of Cd and Zn 

that does not represent a threat for human health. These organic materials improve soil fertility, can change the 

availability of heavy metals and increase crop production. 
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Apart from an increased content of organic 

matter and nutrients, the role of the nutrient 

mixture is to partially immobilize heavy metals 

and block their transfer to plants, and food chain 

(Bulgariu L., Bulgariu D., 2018). Heavy metals are 

transition metals with an atomic density above 5.0 

g.cm, which, released into the environment, 

accumulate continuously and their concentration 

will not decrease over time. Zinc is an essential 

nutrient for plants, however, present in excessive 

amounts it turns it into a heavy metal with toxic 

effects on plant development and affecting animal 

and human health. But Zn (II) deficiency is a major 

problem facing many countries. The total zinc 

content of soil varies between 10 and 300 ppm 

(Lăcătușu R., 2003). When added to soil or a 

nutrient mixture, there is a rapid initial reaction in 

which the trace elements are absorbed, followed by 

slower reactions that remove the metal from the 

soluble pool in a process called fixation. Through 

this process the fixed fraction increases, the 

fraction that can no longer be easily changed in the 

solution phase. (Legret P., 2006). 

Cadmium is non-essential metal element, 

but it has been detected in many plant species, 

making it one of the most dangerous pollutants. 

The normal contents of Cd (II) in the soil are 

between 0.1 and 0.5 mg/kg, but it easily 

accumulates in plants due to its increased mobility 

and availability. In agriculture, Cd (II) comes from 

mineral fertilizers, especially from ammonium 

phosphate and superphosphate (0.05-0.71 mg/kg 

Cd) organic fertilizers (0.25-36 mg/kg Cd), sludge 

from city sewage used as fertilizer (300 mg/kg C) 

(Holm P.E., 2003). A sustainable method to 

maximize soil fertility and quality, change the 

availability of heavy metals and increase of crop 

production is the use of the nutrient mixture that 

consists in compost and peat (60:40%).  The 

compost item, obtained by mixing organic 

materials in conditions favorable to microbial 

decomposition, can increase the degree of heavy 

metals immobilization and mineral fertilizers 

assimilation. The presence of iron oxides and 

humic substances in the structure of compost can 

achieve these challenging issues. The optimal stage 

when heavy metals can be immobilized is when the 

compost is stabilized (Kabata P., Mukherjee., 

2007). This slow acting organic fertilizer fails to 

degrade inorganic contaminants such as heavy 


