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Different substrates have been coated with TiO 2 and tested for 
photocatalytic activity (Aluminium, glass, stainles s steel but 
predominantly aluminium) and different pretreatment s on substrate 
(polish, wet blown, and even anodized)on the morpho logy and activity 
of TiO2 have been investigated. The surface area of  wet blown is 88% 
higher.  
 

 
Polished 

 
   Wet blown 
 
Increase surface area  �  a stronger photocatalytic effect, however 
there is more chance for defect in the coating so t hat the substrate 
effects interfere with the photocatalytic effect.  
 
Different TiO 2 coatings have been tested: 
 

• Varying coating thickness  
• Aluminium surface finish 
• TiO 2 coating prepared by Sol-gel technique  

 
Test methods for characterization of photocatalytic  properties of the 
surfaces: 
 

• A new photoelectrochemical set up has been designed  and 
fabricated and electrochemical tests have been carr ied out using 
Open Circuit Potential (OCP) measurements and tafel  slope 
experiments.   

• Decomposition analysis (flow test w. decomp. of met hyleneblue)  



• Glow Discharge Optical Emission Spectroscopy (
Electron Microscopy (
Microscopy ( AFM) a.o.

 
 
 

 
electrochemical setup

 
 
 
 
Conclusions: 

•  Electrochemical techniques are 
easy screening of TiO
surfaces for its reactivity

•  Photocatalytic efficiency of TiO
stable than on aluminium surface.

•  Substrate surface finishing influences photocatalyt ic ac
probably due to increased surface area and defects

• If the substrate is a metallic material, the electrochemical 
coupling between the substrate and TiO
consider.   

 
 
 
 
 
 
 
 
 
 
Testing TiO2 surface by decomposition method using 
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Glow Discharge Optical Emission Spectroscopy ( GDOES), 
Electron Microscopy ( SEM), X-ray diffraction ( XRD

a.o.  

The diagram shows the principle of 
electrochemical setup  and measurement of OCP of 

the coated surface . The potential of 
the surface is measured with a 

reference electrode, with a
without UV illumination

 
 

 

 
 
 

Electrochemical techniques are quick, versatile, and 
TiO 2 

for its reactivity . 
Photocatalytic efficiency of TiO 2 on stainless steel is more 

stable than on aluminium surface.  
Substrate surface finishing influences photocatalyt ic ac

probably due to increased surface area and defects .  
is a metallic material, the electrochemical 

coupling between the substrate and TiO 2 is an important factor to 

esting TiO2 surface by decomposition method using methyleneblue
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), Scanning 
XRD), Atomic Force 

the principle of the 
and measurement of OCP of 

. The potential of 
the surface is measured with a 

reference electrode, with a nd 
UV illumination  

 
 

 
 

 
 

 

quick, versatile, and very good for 

on stainless steel is more 

Substrate surface finishing influences photocatalyt ic ac tivity 
 

is a metallic material, the electrochemical 
is an important factor to 

methyleneblue  (MB) 



Figure below shows a flow cell developed for the de composition study. 
 
  
 
 

 
  Flow cell 
 
 
 
 
 
 
Ad. 2. The O 2 presence within the solution is extremely importan t for MB 
testing because in low oxygen solutions MB tends to  form leuco methylene 
blue. This particular compound decreases the 663 nm  peak absorption thus 
masking the photodecomposition. This is also a reve rsible process, which 
means that if you would bubble oxygen again it woul d seem as though the 
solution is “recovering”. 
 
Ad. 3. The cooling plate was designed at the beginn ing of the project  
because the high power HPA lamp was planned to be u sed for all 
experiments. The lamp generates a lot of heat in se rvice. Therefore a 
cooling system would be extremely necessary to ensu re temperature control 
on the solution and specimen. It can also be used t o make controlled 
temperature studies. 
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Ad. 4. Different light sources - HPA and DH-2000 -  were used for 
studying the photocatalytic effect. The DH-2000 lam p has a much lower 
intensity than the HPA, and it is fiber coupled and  has a different 
emission spectrum. The photolysis  experiments were done in order to check 
the influence of light itself on the decomposition of MB.  
 
 
Various aspects were addressed concerning the construction  of the 
cell:  

• UV-light source + monochromator 
• Quantity of MB solution 
• Temperature stability 
• Calibration 
• Beer-Lambert law, a.o. 

 
Investigations  were focused on: 

-  the influence of coating thickness 
-  the decomposition of MB (maximum absorbance by meth ylene blue 

happens at 663 nm). 
-  the effect of light intensity and wavelength 1 
-  the efficiency of a copper 2 doped TiO 2 coating. [The purpose of a 

copper doping is to change band structure of TiO 2, hinder 
electron-hole recombination and allow photocatalyti c activity 
with visible light].  
 

Conclusions :  
   

-  decomposition efficiency correlates with thickness.  
-  decomposition efficiency is higher for stainless st eel-TiO 2 (1 

µm) than for Al-TiO 2 (2 µm) in agreement with the 
electrochemical test results. 

-  decomposition efficiency correlates with light inte nsity 
-  GDOES results indicate that the effective coating t hickness is 

less on water blown samples due to the higher rough ness.  
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� �A brief conclusion regarding the different light so urces could be (i) the high intensity 
HPA lamp caused a lot of decomposition of MB, howev er not due to photocatalysis but to 
photolysis, whereas a lower intensity one, the DH-2 000, did not. (ii) if one directly 
compares the decomposition curves of both lamps, it  is obvious that the HPA would show a 
higher final decomposition. Nonetheless if one subt racts the effect of photolysis 
generated by the HPA lamp, the performance of both lamps could be comparable and are of 
the same order of magnitude. �
 
2 The XRD of copper doped samples showed that the hi gher the amount of copper, the more 
amorphous the structure. In addition, it is possibl e that we have formation of copper 
oxides or intermetallics, however more investigatio ns should be conducted to confirm 
that. We can also conclude that in the case of Cu d oping, the optimum composition range 
should be rather low <2at.% 
�


