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Optical properties of Protectam FN® functional coatings 
 
Introduction 
Protectam FN® functional coatings (FN) are based on nanocrystalline-TiO2 semiconductor, which act as 
a photocatalyst. When it is illuminated with the energy of light higher than the bandgap of 3.2eV, an 
inter-band transition can be induced and electron-hole pairs are generated. In contact, organic molecules 
absorb or lose electrons, breaking bonds, which are quickly replaced by bonding of the atmospheric 
oxygen.  Thus, the TiO2 surface shows a strong oxidizing effect that can clean polluted air and at the 
same time, the absorption of UV light on TiO2 protects the surfaces against fading and UV radiation 
related damage. 
 
Materials and Methods 
The optical properties, transmittance and reflectance of the Protectam FN® functional coatings, 
deposited on quartz in three layers, were measured with the Perkin Elmer Lambda 950 UV-VIS-NIR 
spectrometer equipped with spectralon and gold integration spheres for diffuse reflectance 
measurements in the UV-NIR region. 
 
Results and Discussion 
The transmittance spectra of Protectam FN®, is plotted in Fig. 1, as well as the transmittance of quartz 
glass, which was used as a reference. The transparency of the FN film in the wide range of  wavelengths 
from 800 to 400 nm is quite high. The spectra exhibited a visible transmittance, up to 60%  in the 
visible range with a sharp absorption edge at around 400 nm. TiO2 incorporated in the coatings matrix 
appears transparent in the visible light, while screening UV radiation (Fig 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Transmittance spectra of Protectam FN® coated on quartz glass. 
 



 
In comparison with Degussa P25, the diffuse reflectance spectra of the Protectam FN® coatings showed 
a significant red shift in the absorbance, which could be attributed to narrowing the band gap (Fig. 2). 
This effect provides some evidence of interactions between the binders and TiO2, and also suggests that 
electron-hole pairs can be generated upon irradiation with longer wavelength-visible light. 
Consequently, these coatings are expected to show higher photocatalytic activity in the visible region of 
the spectrum (Fig 2). One layer of FN can screen over 99% of the UV radiation and three layers of FN 
film is able to absorb over 99.9% of the UV light (Fig. 3). Thickness of one layer is typically under 10 
microns.  
 

 
Fig. 2: Diffuse reflectance spectra of Degussa P25 (red) and Protectam FN® coatings (blue). 
 
The measured absorbance spectra of one-layered film of the Protectam FN® coatings shows high light 
absorption, especially in the ultraviolet spectrum. Zero absorbance will have a sample that does not 
absorb any light, absorbance 1 means that just one tenth of the light has passed through the sample; 
absorbance 2 is just one hundredth; absorption 3 is just one hundredth of the input light, etc. Because 
the absorbance values of one-layered FN coatings ranging from 2 to 3 of AU, only 0.1-1% of input light 
passes through the coatings.  

                                     
Fig. 3: Absorbance spectra of one-layered film of Protectam FN® coatings. 
 



 
 
 
Conclusion 
The three-layered film of FN coatings can screen over 99.9% of UV radiation. This may be very useful 
from the application point of view. Those efficiently protect the substrate from UV radiation and aging. 
TiO2 nanoparticles incorporated in the coating filter UV and minimize degradation of the facade system, 
e.g. embrittlement, fading and cracking, normally caused by the ultraviolet light exposure. This effect 
ensures a long-term continuous protection of the coated substrate (i.e. facade, paint, wood, etc.). Light 
color of the coating on the facades p o ide  an imp e ion of openne  and pace . In the interiors, the 
high l mino i  ha  come  f om ligh  colo ed pain  ed ce  he ene g  comsumption needed to light 
the interior of buildings when compared to darker colors, while in exteriors the applications of 
Protectam FN® light surfaces leads to another considerable energy savings by the radiation reflectance 
thus reducing the need for air-conditioning. 
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