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Adsorptions of NO;™ and H,S molecule on a natural zeolite framework (Clinoptilolite,
HEU) have been studied by means of the density functional theory (DFT) at B3LYP/6-
31G(d,p) level of calculation. The natural zeolite framework was represented by a 20T of
quantum cluster model. In order to investigate the effect of a Cu cation on the efficiency of the
NO;™ and H,S adsorption, the adsorption of the NO3™ and H,S molecule on pure HEU and Cu(l)
and Cu(Il)-exchanged HEU (Cu(I)-HEU and Cu(II)-HEU) were considered. We found that the
adsorption of the NO;™ and H,S on HEU were calculated to be -19.6 and -9.6 kcal mol™,
respectively. However, the efficiency of the NOs™ and H,S adsorption considerably increases
when the Cu cation presented in HEU framework. The estimated adsorption energy of the NO3™
and H;S on the Cu-HEU are -98.1 and -23.8 kcal mol™, respectively. Moreover, the adsorption
of H,S on the Cu(I)-HEU occurs via the proton transfer process which provide the more stable
adsorption complex. We can conclude that the Cu-exchanged HEU can be used to improve the

performance of the wastewater treatment, especially NO3™ and H,S molecule.





