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Photocatalysis - simultaneous oxidation and reduction
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The world (we live) is composed of ~ 70 % of  water
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Self-cleaning windows: coated with 
TiO2 photocatalytic material

TiO2 is a versatile 
biocompatible 

coating material!



In 1967, Prof. Fujishima of Tokyo University, Japan, accidently
discovered the Photocatalysis: evolution of Oxygen by splitting water
and by using TiO2 and water without electricity BUT irradiating light!

In 1972, the discovery of photocatalysis was published in the British
Science journal Nature.

In 1980’s, various effects of photocatalysis were discovered and
applied to the industrial technology.

In 1992, the technology to apply a thin layer of TiO2 was developed in
Japan.

The late 1990s: Pilkington, PPG, SSG patent SELF-CLEANING windows.
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d0 and d10 metal oxides

d0

Ti4+: TiO2, SrTiO3,  K2La2Ti3O10
Zr4+: ZrO2
Nb5+: K4Nb6O17, Sr2Nb2O7
Ta5+: ATaO3(A=Li, Na, K), BaTa2O6
W6+: AMWO6 (A=Rb, Cs; M=Nb, Ta)

d10

Ga3+: ZnGa2O4
In3+: AInO2 (A=Li, Na)
Ge4+: Zn2GeO4
Sn4+: Sr2SnO4
Sb5+: NaSbO7

Domen et al. New Non-Oxide 
Photocatalysts Designed for Overall 
Water Splitting under Visible Light. 
J. Phys. Chem. 2007
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Number of publications regarding TiO2/TiO2-photocatalysis per year (ISI-CD source)

O. Carp, C. L. Huisman and A. Reller, Progress in Solid State Chemistry, 2004, 32, 33-177.
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Type of 

nanoparticle

size Specific 

area

TiO2 < 30 nm > 50 m2/gr

  
Titanium Oxide (anatase), TiO2

Crystallographic system: tetragonal
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A. Fujishima et al., Electro. Soc. Interface (2013), 51



S.-Y. Lee, S.-J. Park, J. Ind. Eng. Chem. (2013), 
http://dx.doi.org/10.1016/j.jiec.2013.07.012 
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Fast recombination of e- and h+

Poor Light Absorption

Low Specific Surface Area

 CNTs

 Graphene & Graphene Oxide

 Mesoporous Carbon



Pubs on Gr/Semiconductor Nanocomposites for Photocatalytic Application

 Surface Assembling



 In situ Growth
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