
 
 
 
 
 
Environmental Engineering and Management Journal                                                                    March 2012, Vol.11, No. 3, 511 - 516 

http://omicron.ch.tuiasi.ro/EEMJ/ 
 

 

 
 

 
 
 

“Gheorghe Asachi” Technical University of Iasi, Romania 
 

 

 

 

MICROWAVE-ASSISTED HYDROTHERMAL SYNTHESIS OF 

COMPOSITE MATERIALS BASED ON ZEOLITE-TiO2 NANOCRYSTALS 
 

Cornelia Bandas (Ratiu)1,2, Carmen Lazau2, Paula Sfirloaga2,  
Florica Manea3, Rodica Pode3 

 
1National Institute for Research and Development in Microtechnologies, 126A Erou Iancu Nicolae Street,  

077190 Bucharest, Romania 
2National Institute for Research and Development in Electrochemistry and Condensed Matter, Condensed Matter Department,  

1 P. Andronescu Street, 300254 Timisoara, Romania 
3“Politehnica” University of Timisoara, 2 Victoria Square, 300006 Timisoara, Romania 

 

 
Abstract 
 
The composite materials based on natural zeolite and undoped and N-doped TiO2, i.e., Z-Na-TiO2 and Z-Na-TiO2-N, were 
successfully synthesized by solid-state reaction in microwave-assisted hydrothermal conditions. Undoped TiO2 and N-doped TiO2 
nanocrystals were previously synthesized by sol-gel method. The X-rays diffraction results of TiO2 nanocrystals indicated that 
anatase TiO2 is the dominant crystalline type. The composite materials were structural and morphological characterized by X-ray 
diffraction, DRUV-VIS spectroscopy, FT-IR spectroscopy and SEM/EDX analysis. The presence of N into Z-Na-TiO2-N was 
confirmed by EDX analysis. Photocatalytic activity of composite materials was investigated using humic acid as a model 
pollutant. The enhanced photocatalytic activity of Z-Na-TiO2-N catalyst is proved through the degradation and mineralization of 
humic acid under ultraviolet and visible irradiation.  
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