
Abstract: The current work outlines that the CeO2-
TiO2 polyurethane blended oxide coatings on the 
metal surface that shows wide potential for 
anticorrosion and other extensive applications. This 
polyurethane (PU) based Ceria-Titania paint or 
coating material that has high IR reflectivity and 
good brightness L* value for coating applications on 
different surfaces. The polyurethane coating was 
done via dip coating technique carried out at room 
temperature and experimented with different 
percentage of Titania 5%, 10%, 20%, 30% and 40%. 
The particle size measurement of the ceria 
precursor was approximately 500 nm and has 95% 
of IR reflectance for the coated metal surface. The IR 
reflectivity and brightness value LAB (CIE) was 
confirmed though UV-Vis-NIR spectroscopy. The 
corrosion inhibition or the impedance value was 108 
ohms for coated and about 105 ohms for uncoated 
sample. These results were confirmed through 
Electrochemical Impedance Spectroscopy (EIS) in 
salt atmosphere with 3.5% of NaCl solution. UV-
Differential reflectance spectroscopy (DRS) has been 
performed for determining the band gap value of 
the coated sample i.e, 3 eV through Tauc plot 
method. Additionally, the sample analyzed for sheet 
resistance of different surfaces coatings (glass & 
transparent sheet), further TGA-DTA carried out for 
the Ceria-Titania coating material at air atmosphere 
and experimented water contact angle (WCA) via 
sessile drop method on coated metal surface to 
determine the hydrophobicity i.e,72o WCA. These 
results reveal the metal with Ceria-Titania PU 
coating has a promising anticorrosive, hydrophobic 
and IR reflective properties. 
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Results and Discussion 

• Particle sizes were between 300 to 600 nm and the NIR reflectance was 60% then it was 
increased through addition of Titanium Isopropoxide. 

• Coatings are done with polyurethane through dip coater, and experimented with different 
percentage of addition of Titanium Isopropoxide 5%,10%,20%,30% and 40%. 

• Among  5%,10%,20%,30% and 40%. 10% composition(coated form) is more favourable and has 
95% of reflectance for both transparent sheet and glass coated samples. Retained and increased 
the IR reflectance  from  91%(Powder form) to 95%(coated form). 

• TGA analysis reveals that the coating can withstand temperature upto 375oC 
• The impedance increases from 105  

  to 108 ohms  according to EIS analysis and has good sheet 
resistance. 

• The hydrophobicity increases from 54o to 72o  water contact angle. 
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higher in the case of 10% 
composition 

XRD and Particle size of Cerium oxide =500nm 

NIR spectroscopy 

Sheet resistance 

I would to like to thank the Director, CSIR-NIIST, IRE Ltd for the raw materials, the Project leader Dr S Ananthakumar 
and the project students for helping to accomplishing the work. 
We wish to express our thanks to Dr Nishanth group CSIR-NIIST for their kind help to carry out Impedance 
measurements. 
My special thanks to Royal Society of Chemistry and the organizer for giving me the opportunity to present the 
research work. 

 

https://doi.org/10.1080/19443994.2014.942702
https://doi.org/10.1080/19443994.2014.942702
https://doi.org/10.1080/19443994.2014.942702
https://doi.org/10.1080/19443994.2014.942702
https://doi.org/10.1080/19443994.2014.942702
https://doi.org/10.1080/19443994.2014.942702
https://doi.org/10.1080/19443994.2014.942702
https://doi.org/10.1080/19443994.2014.942702
https://doi.org/10.1080/19443994.2014.942702
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
http://dx.doi.org/10.1016/j.apsusc.2016.10.035
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://doi.org/10.1007/s13204-018-0650-y
https://www.sciencedirect.com/science/journal/02578972
https://www.sciencedirect.com/science/journal/02578972
https://www.sciencedirect.com/science/journal/02578972
https://www.sciencedirect.com/science/journal/02578972
https://www.sciencedirect.com/science/journal/02578972
https://www.sciencedirect.com/science/journal/02578972
https://www.sciencedirect.com/science/journal/02578972
https://www.sciencedirect.com/science/journal/02578972/410/supp/C
https://www.sciencedirect.com/science/journal/02578972/410/supp/C
https://www.sciencedirect.com/science/journal/02578972/410/supp/C

