The influence of chemical modification on adsorption properties of natural zeolites
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Today the role of synthetic zeolites applied as adsorbents and catalytic agents can hardly be overestimated. Natural zeolites often do not rank in technological properties below the synthetic analogs. However, the cost of natural zeolites preparation is much lower than the cost of production of synthetic zeolites. 
Although the deposits of zeolites have the broad geography and possess its large volumes, the scope of its application is now limited mainly with the fields of agriculture and construction. The main reasons of it are highly variable mineral content and nonhomogeneity of phase composition of zeolite rocks. Chemical modification allows the regulation of natural materials content. Research of regularities of modification of rocks containing the mixture of zeolites, namely mordenite-clinoptilolite, is the subject of special interest. The relevant rocks can be found in Transcarpathian deposits, which are unique in terms of amount and quality of raw materials [1(. 

The influence of decationization and dealumination on adsorption of water with rock from Transcarpathian deposit (Lypcha village, Ukraine) containing mordenite and clinoptilolite in the ratio 1:1 was studied in this research. Chemical treatment of samples was carried out in aqua solutions of NH4Cl and HCl.
Isotherms of both initial and decationized samples are typical for microporous sorbents. Almost full replacement of cations leads to relatively low increasing of sorption capacity. Through the calculation of parameters of microporous structure of decationized samples applying equations of volume filling of micropores theory, it was demonstrated that characteristic energy of water adsorption (Е0) is almost constant with the increasing of extent of decationization. It means that during zeolites transition from cation to hydrogenous form the strength of adsorption centers stays constant and some increasing of volume of micropores (W0) is caused by clearing of zeolites channels from cations and occluded salts, that takes place while decationization process.
With the extent of dealumination the form of isotherms is gradually changing. While the increasing of dealumination depth, adsorption amount is decreasing in case of low values of Р/Рs, and increasing in case of high values of this ratio. It demonstrates the change in the character of porosity – microporous structure of clinoptilolite breaks and wide-pore amorphous phase appears [2(. Theoretical analysis of isotherms of water adsorption shows that dealumination leads to decreasing of W0, that comes with decreasing of Е0. It is caused by decreasing of concentration of cation and proton centers while removal of cations and alumina, and, therefore, the decreasing of adsorption amount of polar water molecules. 

The obtained results can be used for preparation of adsorbents for dehydration of gases and organic liquids.
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