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Dear Colleagues! 

We greatly appreciate your participation and valuable contribution to our Conference. We are 

honored and pleased to welcome you at INESS-2020!   

The Organizers will put all efforts to make this day at INESS very efficient time to exchange and 

discuss the ideas, establish and strengthen collaboration in various fields of research. We hope that INESS 

will serve as an effective platform to establish new opportunities for joint works in science and education for 

sustainable development and the best future. 

We will be looking forward to seeing you again. 

 

Yours sincerely, 

On behalf of the Organizers,  

Prof. Zhumabay Bakenov  

 

ORGANIZERS 

Nazarbayev University 

Institute of Batteries LLC 

National Laboratory Astana (NLA) 
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Ag:TiO2 plasmonic nanocomposite films obtained by RF magnetron co-sputtering 

 

Yerzhan Mukhametkarimov1*, Svetlana Mikhailova1**, Oleg Prikhodko1, Kuanysh Dauitkhan1,  

Darya Puzikova1,2, Ulantai Doseke1 
1NNLOT, al-Farabi Kazakh National University, 71 al-Farabi avn. 050040 Almaty, Kazakhstan 
2D.V. Sokolsky Institute of Fuel, Catalysis and Electrochemistry JSC, 142 Kunaev str. 050010,  

Almaty, Kazakhstan 

*E-mail: yerzhan.mukhametkarimov@kaznu.kz 

**E-mail: skysvetik91@mail.ru 

 

It is known that TiO2 is a wide-gap semiconductor, which due to its low cost and photocatalytic 

properties has found great application in purification of water and organic pollution, as well as solar energy 

[1]. To expand an application area, various methods of functionalization and alloying of TiO2 with various 

metallic and nonmetallic impurities and particles are used. One of these ways is usage of plasmon nanoparticles, 

like Au and Ag, to increase the absorption region in the visible range [2].  

In this work, plasmon nanocomposite films of Ag:TiO2 were obtained by RF magnetron co-sputtering 

[3]. It was revealed that the films consist of an amorphous TiO2 matrix and isolated silver nanoparticles with 

3-5 nm diameter. The optical absorption spectra of Ag:TiO2 nanocomposite films are characterized by local 

maxima at 465-480 nm corresponding to light scattering plasmon resonance (LSPR). Photoelectrochemical 

studies of Ag:TiO2 nanocomposite films in 0.1 M Na2SO4 under illumination with 465 nm light showed that 

silver nanoparticles presence in the matrix increases the photoconductivity. The quantum yield for Ag:TiO2 

composite films increases significantly, while for a pure TiO2 film this value does not exceed 0.5%. 

In addition, work was carried out related to the degradation of the methylene blue dye (MB dye) under 

the direct action of solar radiation, from which it follows that the presence of silver nanoparticles in the TiO2 

matrix increases the rate of decoloration of the aqueous solution with MB dye. 

Thus, the obtained TiO2:Ag nanocomposite films are a promising material for use in nonlinear optics, 

electronics, electrooptics, photocatalytic and antireflection coatings and photoconverters, as well as in 

biomedicine as antibacterial coatings. 
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