
 

62                                                                      November 3-5, 2021, Chisinau, Republic of Moldova                                                  

 

 

5th International Conference on Nanotechnologies and Biomedical Engineering 
 

 

S1-1.5  

Aerosol Spray Deposited Wurtzite ZnMgO Alloy Films with 

MgO Nanocrystalline Inclusions 

V. Morari
1
, E. V. Rusu

1
, V. V. Ursaki

2
, K. Nielsch

3
 and I. M. Tiginyanu

2 

1 D. Ghitu Institute of Electronic Engineering and Nanotechnologies, Chisinau, Republic of Moldova 
2 National Center for Materials Study and Testing, Technical University of Moldova, Chisinau, Republic of Moldova 
3 Leibniz Institute for Solid State and Materials Research (IFW Dresden), Institute for Metallic Materials (IMW), Dresden, 

Germany 

In this paper Zn1-xMgxO thin films with composition range x = 0.00 – 0.80 have been 

obtained by aerosol spray deposition method on p-Si substrates by using zinc acetate and 

magnesium acetate as precursors. The produced thin films were characterized by scanning 

electron microscopy (SEM), energy dispersive X-ray (EDX) analysis, X-ray diffraction 

(XRD), and optical spectroscopy. SEM images revealed uniform nanocrystalline 

morphology of films, but the form of nanocrystals vary with variation of the Mg content. 

XRD analysis suggests that the produced films contain a wurtzite Zn1-xMgxO phase in the 

whole chemical composition range, with cubic phase MgO nanocrystalline inclusions with 

mean grain size around 20 nm. The optical bandgap was found to vary from 3.4 eV to 5.2 

eV with increasing the Mg content from 0 to 60%. 
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In this study, the laser processing of thermally annealed TiO2 thin films at 420 ℃ in 

hydrogen atmosphere, utilizing an pulsed fourth-harmonic generation Nd: YAG laser 

employing different laser intensities in the atmosphere at room temperature, has been 

reported. Further, the surface morphology and crystalline structure have been investigated 

by means of atomic force microscopy [AFM], X-ray diffraction [XRD], Raman analysis. 

The AFM images obtained show that the film’s surface changes as the effect of the laser 

processes. Moreover, XRD and Raman analysis of the TiO2 thin films indicate at the 

threshold laser intensity, Ith = 66 MW/cm
2
 of the fourth-harmonic generation Nd: YAG 

laser phase transition from atanase-rutile to a crystalline 100% rutile. 

 

 


