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Since the middle of the last century, zeolites have been the class of nanoporous materials of the 
greatest technological interest, due to their valuable physicochemical properties, such as cation 
exchange, molecular sieving, adsorption and catalysis. The natural zeolites, for instance, have found 
extensive applications to the environmental remediation including water and wastewater treatment. 
In fact, exploiting the high ion-exchange capacity and shape-selective structure that acts as molecular 
sieve, they have been successfully used for the removal of polluting cationic species such as 
ammonium and various heavy metals. 
In more recent decades, the growing demand of materials with tailored properties has led to both 
the modification of traditional zeolites and the synthesis of innovative nanoporous materials with 
pore sizes and specific surface areas greater than those of typical microporous zeolitic structures. The 
two main synthesis pathways of novel zeolite-like materials have given rise either to mesoporous 
materials with pore sizes between 2 and 50 nm or to metal-organic hybrid structures with specific 
surface areas greater than 6000 m2/g.  
Surface modified zeolites (SMZs), produced by attaching cationic organic surfactants to the external 
surface, can may be used to treat multiple classes of contaminants: anions, cations and nonpolar 
organic molecules [1].  
Among the nanoporous materials of interest for water treatment are ordered mesoporous silicas 
(OMS). The modification of the OMS with the insertion of suitable functional groups (e.g. amino 
groups), improves the adsorption performance towards ionic pollutants (e.g. heavy metals) [2]. 
Similarly, an amino-functionalized variety of a metal-organic frameworks (MIL-101) has recently been 
shown to have very good adsorption performances towards Pb(II) and Cr(VI) [3]. 
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