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Abstract: For many years, catalyst support has been assumed to be 

catalytically inert, having no role in catalytic reactions. However, we 

have recently discovered that SiO2, although inert by nature, 

contains Non-Bridging Oxygen Hole Centres (NBOHC), which is able 

to activate O2 molecules for oxidation reactions.1 The presence of 

NBOHC is capable of achieving oxidation rates several times higher 

than some common catalysts in the dark, such as TiO2. By 

incorporating SiO2 into TiO2, oxygen vacancies of the composite 

material can be stabilised, forming stable Ti3+ states and increasing 

the material’s catalytic performance. The current project will look 

into the utilisation of such oxygen vacancies for sustainable H2 

production from organic chemicals to simulate biomass waste.  

Research Environment: The student will work in the laboratories of the PARTCAT group led 

by Prof Rose Amal and under the guidance of A/Prof Jason Scott, Dr 

Roong Jien Wong, and Dr Cui Ying Toe. The laboratories are well 

equipped with specialized state-of-the-art instruments for both 

particle and catalysis research work. This is an ideal setting for the 

student to learn and work with different instruments in a multi-

disciplinary research environment that is becoming common in 

today’s industrial and academic research and development 

laboratories. 

Novelty and 

Contribution: 
SiO2, as with most other catalyst supports, has long been thought to 

be inert in catalysis. However, recent studies show that SiO2 

contains NBOHCs capable of activating O2 for oxidation reactions. 

The as-synthesised SiO2-TiO2 composite also shows promising 

catalytic performance in the absence of light, which is required for 

TiO2 activation. The incorporation of SiO2 into the TiO2 structure 

enables the Ti3+ states to be stabilised, indicating the presence of 

oxygen vacancies. The current project will aim to utilise these 

oxygen vacancies for sustainable production of H2 from biomass 

waste.  
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Expected Outcomes: The project will allow students to work in a team to develop 

solutions to an elusive real world problem. The research is expected 

to lead to a publication in a peer-reviewed journal. Significant 

improvement in catalyst performance may lead to the development 

of prototype devices. The project will train students in synthesis, 

characterization and activity testing techniques, preparing for future 

career in industry and/or higher degree research. 
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