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TiO2 are CeO2 are interesting materials from the view point of 

functional nanocoatings. For example, superhydrophobicity 

along with UV shielding and catalytic properties can be 

achieved utilizing these materials. Composite coatings 

consisting of both components present various possibilities.  

 

Liquid Flame Spray (LFS) is an aerosol synthesis method that 

offers an affordable and scalable way to fabricate such 

coatings. Nanoparticles are synthesized from a liquid precursor 

solution through certain aerosol processes and subsequently 

collected or deposited on a substrate surface. The aim of this 

research was to study the TiO2/CeO2 composite particles and 

nanocoatings fabricated by LFS on various substrates. Detailed 

information is required if one desires to produce well-controlled 

functional coatings. 
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               ○ Nanoparticle synthesis through 

               an aerosol route 

               ○ Applicable to a wide variety of  

               precursors and solvents 

               ○ Turbulent H2/O2 flame 

               ○ Particle size range: ~2 - 100 nm 

               ○ Tunable particle and coating  

               properties by controlling the  

               process parameters 

               ○ Controllable parameters with  

               LFS: 

   · Gas flows 

   · Precursor concentrations 

   · Precursor feed rate 

   · Distance to the burner 

   · Number of coating cycles  

   · Burner geometry 

 

               ○ Fixed parameters, apart from  

               precursor Ce/Ti mass ratio, were 

               used for all coating samples 

               ○ Coatings were fabricated on  

               different substrates along with  

               separate TEM and powder samples 

 

 

 Figure 1. Nanoparticle generation 

 process with LFS. 

 
 

TEM images of the TiO2/CeO2 particles and SEM images of coating 

samples on different substrates are shown below in figures 2 and 3. 

The lower melting point of TiO2 compared to CeO2 may contribute to 

the higher degree of agglomeration and sintering of the samples with 

higher Ti concentrations.  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

       

 

 

 

 

 

 

Figure 4 presents the XRD pattern of the fabricated powder sample. 

The pattern seems quite complicated, while not so many clear peaks 

arise. The powder appeared green by colour. 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

○ LFS can be used to synthesize TiO2/CeO2 composite nanocoatings 

on various substrates. The coating topology is dependent on the 

substrate material. 

○ The XRD pattern of the powder sample indicates that multiple 

phases are possibly formed during the synthesis process. 

○ The Ce/Ti ratio in the precursor solution has a clear impact on the 

particle size distribution and agglomeration of the produced particles. 

 

Conclusions 

Results Introduction 

Experimental – Liquid Flame Spray (LFS) 

Figure 3. SEM images of TiO2/CeO2 coatings with Ce/Ti mass ratio of 1:1 on (a) 

stainless steel, (b) aluminium and (c) glass substrates. 
 

Figure 4. The XRD pattern of a TiO2/CeO2 nanopowder with Ce/Ti mass ratio of 1:1. 

The lime and fuchsia lines denote TiO2 phases anatase and rutile, respectively. The 

blue and red lines denote cerium oxide forms CeO2 and Ce2O3, respectively. 

 Figure 2. TEM images with Ce/Ti mass ratios of (a) 9:1, (b) 1:1 and (c) 1:9.  


