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Abstract: 
 
Global warming due to the combustion of fossil fuels is one of the greatest threats currently 
facing the planet and mankind. Alternative energy sources must be explored. Hydrogen (H2) 
is considered a clean energy, and can be used in fuel cells. Conventional H2 production uses 
natural gas and steam reforming method. However, this process emits CO2, which is one of 
the greenhouse gases. Since the Honda-Fujishima effect of water splitting by TiO2 
photocatalyst was reported in the 1970s, a new route of hydrogen production using water 
splitting technology by photocatalysis becomes much more promising and reliable. Activated 
by light-energy, a semiconductor photocatalyst was considered to be a promising material to 
harvest the abundant energy from solar light. With water and sunlight being abundant on Earth, 
it is theoretically possible to produce an unlimited amount of H2 using semiconductor 
photocatalysts. However, due to large bandgaps, which can be activated under UV light only, 
a semiconductor photocatalyst allows only a very small fraction (~5%) of solar energy to be 
utilised. Another barrier that limits the efficiency of the photocatalytic activities of those 
semiconductor materials is the rapid recombination rate between light-generated electrons 
and holes, which are active species in photocatalytic reactions. In this presentation, new 
approaches for effective production of TiO2 nanoparticles are presented. Furthermore, several 
challenges to improve activities of TiO2 for H2 production in visible light based on defect 
engineering (doping) and polymorphic structures will be also discussed.   
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