
 

76 

 

Influence of plasma exposure on physical characteristics of thin films of SnO2 

obtained from SnCl4 solutions with additives  

of NH4F and NH4OH 
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The electrical conductivity of tin dioxide is extremely sensitive to the state of the surface in 

the temperature range 300-800 K, at which oxidation-reduction reactions take place on its surface. 

Nanocrystalline films of tin dioxide are selectively sensitive to the presence of toxic gases, organic 

and certain biological molecules in the surrounding atmosphere [1]. SnO2-based films are also used 

as transparent conductive coatings [2]. To modify the properties of the films, alloying, heat 

treatment, plasma treatment is used. 

In this paper, we consider the effect of oxygen and hydrogen plasma on SnO2 films 

synthesized from solutions of tin tetrachloride containing additives NH4F and NH4OH. 

It has been established that the transmission spectra of films synthesized from solutions of 

tin tetrachloride containing, respectively, NH4F and NH4OH additives and treated with hydrogen 

and oxygen plasmas for 5 minutes, don't have the interference because of the high roughness. 

Therefore, the transmission spectra don't allow determining the refractive index, film thickness, 

extinction coefficient, porosity. However, it is seen that at a wavelength of 450 nm for SnO2 films 

containing the NH4F additive, the transmittance decreases by 1.1 and 1.24 times for films treated 

with O and H plasmas. In the case of the addition of NH4OH, a similar decrease in the transmittance 

of 1.17 and 1.52 is observed.Analysis of the surface topography of SnO2 films with the addition of 

NH4F shows that the rms roughness increases by 1.1 times as a result of O-plasma treatment, while 

after treatment with H-plasma it decreases by 1.3 times, which confirms data on the decrease in the 

transmission of films, treated with hydrogen plasma. Analysis of the surface topography of SnO2 

films obtained from a solution of tin tetrachloride supplemented with NH4OH, shows that as a result 

of treatment with O and H plasmas, the root-mean-square roughness decreases by 7.6 and 2.1 times. 

The response time after plasma treatment of films synthesized from solutions with the 

addition of NH4F and NH4OH changes insignificantly and fluctuates within 2-3 seconds, but the 

recovery time is reduced by 25-35%. 

 

Acknowledgement 

The work was carried out with the financial support of the Ministry of Education and Science of the 

Republic of Kazakhstan under the program BR05236404. 

 

[1] Kumar M, Bhatt V, Abhyankar AC, Kim J, Kumar A, Patil SH, Yun JH (2018). Scientific 

reports 8, DOI: 10.1038/s41598-018-26504-3 

[2] Deva Arun Kumar K., Valanarasu S., Jeyadheepan K., Hyun‑ Seok Kim. Journal of Materials 

Science: Materials in Electronics 29:3648–3656. https://doi.org/10.1007/s10854-017-8295-2 

  

 

http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2Rt75vqMa2qhaKtbPk&field=AU&value=Kumar,%20M
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2Rt75vqMa2qhaKtbPk&field=AU&value=Bhatt,%20V
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2Rt75vqMa2qhaKtbPk&field=AU&value=Abhyankar,%20AC
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2Rt75vqMa2qhaKtbPk&field=AU&value=Kim,%20J
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2Rt75vqMa2qhaKtbPk&field=AU&value=Kumar,%20A
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2Rt75vqMa2qhaKtbPk&field=AU&value=Patil,%20SH
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E2Rt75vqMa2qhaKtbPk&field=AU&value=Yun,%20JH

