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Photocatalysis - simultaneous oxidation and reduction
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Germicidal |
radiation

TiO, 1s a versatile
biocompatible
coating material!
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In 1967, Prof. Fujishima of Tokyo University, Japan, accidently
discovered the Photocatalysis: evolution of Oxygen by splitting water
and by using TiO, 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 TiO, was developed in
Japan.

The late 1990s: Pilkington, PPG, SSG patent SELF-CLEANING windows.
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=Ti%*: TiO,, STi0s, K,La,Ti,0;,
=Zr%*: ZrO,

=Nb5*: K,Nb.O,,, Sr,Nb,O,

sTa>*: ATaO,4(A=Li, Na, K), BaTa,O
=W6&*: AMWO, (A=Rb, Cs; M=Nb, Ta)

*Ga%": ZnGa,0,

*In3*: AInO, (A=Li, Na)
*Ge*: Zn,GeO,

*Sn*: Sr,Sn0,

=Sb5*: NaSbO,
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Number of publications regarding TiO,/TiO, 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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TiO,

High Photocatalytic Activity

Robust Chemical Stability a\? %:} |
Low Production Cost pueciont
Non-Toxicity
Air Purification Water Treatment
Removal of NO,, SO,, Aldehydes Decomposition of Organic Pollutants
Deordorization
Anti-Fogging Self-Cleaning

Anti-Bacterial

TiO, wld 1,549 9 s UisLw

Modification of TiO, Morphology: (,.)
Enhancing Photocatalytic Activity

High Surface Area
Adsorption Capacity
Enhanced Interfacial Charge Transfer

;{‘: Interconnected
: //f' architecturs

2D

O p @ High carnier mobility
v Smooth surface
Sphere £ 1 D High adhesion
- Light scattering
f O D Nonwoven mat
High specific surface area

A. Fujishima et al., Electro. Soc. Interface (2013), 51
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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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Bi-oxide Morphologies

BiFeO4 Nanofibers BiVO, Acicula
(Using PVP) (C,H,OH:CH,COOH:H,0)

Literature Review

Bi-Oxides
6.40%

3.20%

6.40%

m Bi1203 B10X ® BiFeO3 mBiVO4
®m Bi2MoO6 m BiPO4 = Bi2WO6
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But...

xFast recombination of e and h*

®Poor Light Absorption

xLow Specific Surface Area

Carbonaceous Supports

= CNTs
= Graphene & Graphene Oxide

= Mesoporous Carbon




Carbonaceous Supports
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Pubs on Gr/Semiconductor Nanocomposites for Photocatalytic Application
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Hybrid Synthesis

= Surface Assembling

Stirring for
24 h at Room
Temperature

GO/BiOBr Composite




Hybrid Synthesis

* In situ Growth
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