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Introduction 

Natural zeolites are a valuable soil supplements and are recognized to have a positive effect in 

remediation of contamined soils, agriculture production and retention of water and plant 

nutrients in the soil (1, 2). Therefore, the aims of this study were to investigate the influence of 

addition of the natural zeolite - clinoptilolite (NZ) and its iron(III)-modified form (FeZ) on 

potassium and nitrate leaching from three different types of soils: sandy, silty loam and silty 

clay soils. 

 

Experimental  

The experiments were performed in columns containing unamended (controls) and amended 

soils. Columns were prepared for each system by manually filling a Plexiglass column 

(diameter/length: 2.4/30 cm) with soil or with previously homogenized mixture of soil and 

amendments (NZ/FeZ, or KNO3). Amounts of the added KNO3 corresponded to 10 mg N (100 g 

soil)
–1 

and 28 mg K (100 g soil)
–1

 which amounts to 200 kg N and 550 kg K ha
–1 

soil. The 

amounts of NZ (0.5 wt.%) and FeZ (0.5 and 1 wt.%) corresponded to about 10 and 20 t zeolite 

ha
–1

. At the bottom of each column, a nylon filter covered with PVC balls was placed to prevent 

the loss of soil. In order to provide an effective distribution of water, the top of each column was 

covered with the PVC balls. During the leaching experiments the filled columns were saturated 

and then irrigated with distilled water from the top of the column, at a flow rate of 1.3 ml h
–1

. 

All experiments were performed in the absence of light.The concentration of potassium and 

nitrate in the leachates was monitored during 7 days. 

 

Results and conclusions                        
The obtained results showed that the potassium and nitrate leaching from the studied soils 

mainly depends on the soil type. The addition of zeolites had a retention effect toward 

potassium in the following order: silty loam < silty clay << sandy soil whereas retention effect 

toward nitrate was obtained only for the silty loam and silty clay soils (silty clay < silty loam). 

The FeZ exhibited a better retention effect than NZ for which was attributed to the presence of 

iron(III)-oxide particles on the zeolite surface.  
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