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f. Research Areas of Interest: 

Photocatalysis 

Scope: ​Synthesis of novel visible‐light and UV‐light active photocatalysts and their 
application for the photocatalytic degradation of organic pollutants, hydrogen 
generation, and anti‐bacterial activity. 

Materials: 

● Fabrication novel based visible‐light active photocatalysts by band gap engineering                   
(conduction band control) and co‐catalysts modification.  

● Synthesis of highly crystalline mesoporous C&N‐doped TiO​2 using uni and three                     
dimensional mesoporous materials  

● Preparation of UV‐light active photocatalysts using supported, metal and                 
non‐metal doping over semiconductor photocatalysts  

Mechanism: 
● Visualization of charge transfer between heterogeneous semiconductors by               

photo‐oxidation and photo‐reduction reaction 
● Understanding the surface properties (hydrphilicity) of rutile TiO​2 single crystal                   

upon water deposition and UV irradiation by high energy synchrotron x‐ray                     
radiation. 

Application: 
● Evaluation of novel visible‐light and UV‐light active photocatalysts for 

➢ Organic pollutants decomposition in aqueous and gaseous phase 
➢ Water splitting 
➢ Anti‐bacterial activity  

 

Mesoporous materials  
 
Scope: ​Synthesis of novel mesoporous carbon, carbon nitrides and its application to                       
bio‐molecules adsorption and fuel cell applications 
● Synthesis, and characterization of mesoporous silica such as MCM‐41, SBA‐1,                   

SBA‐15 with various pore diameters 
● Synthesis of mesoporous carbon and carbon nitrides with excellent textural                   

parameters using uni and three dimensional mesoporous materials such as                   
KIT‐6, SBA‐15, MCM‐48 and KIT‐5 

● Application of mesoporous carbon and carbon nitrides towards bio‐molecules                 
adsorption(Cytochrome c, Lysozyme and Trypsin) and fuel cells  

 



Li­ion Baterry:  

Scope: ​Synthesis, characterization of various cathode and anode materials and their 
electrochemical applications. 
● Preparation of cathode (LiFePO​4​, LiMnPO​4​) and anode (TiO​2​, SnO​2​, Fe​3​O​4​, CuO)                     

materials by large scale process. 
● Development of uniform carbon coating on electrode materials by unique process                     

to increase the electronic conductivity.   
● Process optimization for carbon coating by varying carbon precursors (mono and                     

disaccharides), varying carbon thickness, and carbonization temperature 
● Evaluation of efficiency of electrode materials by charge/discharge and stability                   

test using half and full cell assembly of electrode materials. 
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16. Y. Yanagida, K. Tamura,​S. Anandan​, K. Niwa, Y. Ikuma, "Formation of hydrogen by                           
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Solutions (Research Workshop), Campbelltown, Sydney, Australia, March 27, 2009. 
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its photocatalytic applications under visible light” Materials for Advanced                 

Metallization MAM 2009, Grenoble, France,  March, 9‐11, 2009 
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Hydrocolloids Conference 2008, Singapore, June, 15‐19, 2008 
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