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Applications of synthetic ion exchangers in water treatment, catalysis are well know. Utilization of these materials in soil reclamation is a new idea. It has appeared because of  increase of cost and limited accessibility of natural reclamation materials like soils rich in humic compounds. The use of ion exchangers in soil reclamation is possible since following saturation with biogenic ions they may release macro – and microelements needed by plants. Therefore, ion exchangers could be used as fertilizers enabling plant growth that is necessary for biological soil reclamation. On the other hand, they may act as compounds of ion exchange  soil complex preventing nutrient leaching by rainfall.   


In a view of mentioned advantages of using ion-exchangers, model studies with ion exchange substrates Biona were carried out. These substrates are mixtures of cation and anion exchangers saturated with ions of macro and microelements in certain proportions. In the pot experiment they were used as fertilizers introduced into sand that served as a model of degraded soil. The studies aimed at determining the effect of ion exchange substrates Biona on vegetation two grass species and determining the distribution effect of ion exchange substrate in the vessels on the grass growth. The obtained results showed a strong effect of the additions of ion exchange substrates on grass yield. It progressively increased with increasing Biona fraction in the sand at its low content (up to 5% - 7%). The only 1% additions of ion exchange substrates into sand  increased plant yield by three times (the Biona-111 substrate) or by nine times (the Biona-312 substrate). It also appeared that the addition of one volume percent of the Biona-111 brought the fertility of sand to that of commercially available garden soil. The distribution of the ion exchange substrate in  the layer of sand about 10 cm thick did not affect its fertility what should simplify application of ion exchange substrates in field conditions.

Science the price of new ion-exchangers is rather high the application of these materials in soil reclamation could be expensive. The solution might entail the use of spent ion-exchangers discharged by water purification plants. So, to check if  waste ion-exchangers could be used as fertilizers enabling plant growth, the vegetation experiments were carried out. During the experiments the test grass species grew on a sand and on three mixtures of the sand with fertilizers made of new (the Biona-312 substrate) and waste ion exchangers (the Mp substrate and the mixture of potassium, nitrate and phosphate monoionic forms). Results of experiments showed that plant yield obtained on sand enriched with the Mp or with the NPK monoionic forms was from 1,66 to 4,49 times higher than that obtained on sand alone. At the same time the boost to growth to be attributed to the introduction of the Biona-312 into sand was grater from 2,18 to 3,90 times than that caused by addition of the Mp substrate or the NPK monoionic forms. The higher efficacy of the Biona-312 compared to that of the Mp resulted from grater potassium and phosphorus contents in the standard substrate. The lower plant biomass on sand fertilized with the NPK monoionic forms compared to that obtained on sand enriched with the Biona-312 was caused by lower content of nitrogen, potassium and phosphorus and lack of calcium, magnesium and sulphur in mixture of the NPK forms.

To summarize, the fertilizers made of waste ion-exchangers: the Mp substrate and the NPK monoionic forms appeared as efficient means intensifying plant vegetation. Utilization of waste ion exchangers as fertilizers, in opposite to incineration, will allow for their safe and ecologically attractive reuse.      


