
Accepted Manuscript

Synthesis of thick photocatalytic titania surface layers by solution
plasma spraying and subsequent treatment by pulsed laminar
plasma jet

O.P. Solonenko, Y. Ando, H. Nishiyama, D. Kindole, A.V.
Smirnov, A.A. Golovin, S. Uehara, T. Nakajima

PII: S0257-8972(17)31107-6
DOI: doi:10.1016/j.surfcoat.2017.10.064
Reference: SCT 22829

To appear in: Surface & Coatings Technology

Received date: 7 April 2017
Revised date: 20 October 2017
Accepted date: 24 October 2017

Please cite this article as: O.P. Solonenko, Y. Ando, H. Nishiyama, D. Kindole, A.V.
Smirnov, A.A. Golovin, S. Uehara, T. Nakajima , Synthesis of thick photocatalytic titania
surface layers by solution plasma spraying and subsequent treatment by pulsed laminar
plasma jet. The address for the corresponding author was captured as affiliation for all
authors. Please check if appropriate. Sct(2017), doi:10.1016/j.surfcoat.2017.10.064

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.surfcoat.2017.10.064
https://doi.org/10.1016/j.surfcoat.2017.10.064


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 

 

Synthesis of Thick Photocatalytic Titania Surface Layers by Solution Plasma Spraying 

and Subsequent Treatment by Pulsed Laminar Plasma Jet 

 

O.P. Solonenko
1*

, Y. Ando
2
, H. Nishiyama

3
, D. Kindole

4
, A.V. Smirnov

1
, A.A. Golovin

1
, S. 

Uehara
3
, T. Nakajima

3
 

 

1
Khristianovich Institute of Theoretical and Applied Mechanics, Siberian Branch of RAS, 

4/1 Institutskaya str., Novosibirsk, 630090, Russia
 

2
Ashikaga Institute of Technology, 268-1 Omae, Ashikaga, Tochigi, 326-8558, Japan

 

3
Institute of Fluid Science, Tohoku University, 2-1-1 Katahira, Aoba-ku, Sendai, 980-8577, 

Japan
 

4
Graduate School of Engineering, Ashikaga Institute of Technology,  

268-1 Omae, Ashikaga, Tochigi, 326-8558, Japan 

 

*
Khristianovich Institute of Theoretical and Applied Mechanics, Siberian Branch of RAS,  

4/1 Institutskaya str., Novosibirsk, 630090, Russia 
*
E-mail: solo@itam.nsc.ru, Tel.: +7-383-3301642, Fax: +7-383-3307268 

 

Abstract 

 

The two-stage method of synthesis of TiO2 photocatalytic surface layers with improved 

adhesion and cohesion, and photocatalytic properties based on vortex atmosphere solution 

precursor plasma spraying (SPPS) of thick anatase-rutile mixed coatings and their subsequent 

melting by pulsed laminar argon-helium plasma jet followed by auto-quenching and 

solidification is offered and approved for the first time. The titania coatings with increased 

rutile/anatase ratio characterized by high degree of crystallinity, increased specific surface 

area and permeability, and also advanced cohesion and bond strength with metal substrate, 

are sufficiently obtained for practice. The properties of the coatings were studied using X-ray 

diffraction (XRD) analysis, scanning electron and optical microscopy, BET- assisted 

measuring specific surface area and methylene-blue (MB) decoloration testing in an ultra-

violet (UV) light room. Since the experimental determination of conditions of the post-

treatment of the as-sprayed coatings by pulse plasma jet is rather labor- and power-

consuming procedure, preliminary computer-aided evaluation has been carried out. 
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