
1.  Title of the project:  

 

Development of Transition Metal Tantalates and Oxynitrides for Water 

Splitting and Pollution Abatement. 

 

2. Principal Investigator & Implementing Institution:  

Dr. Kulamani Parida,  

CSIR-Institute of Minerals and Materials Technology,  

Bhubaneswar-751013 

 

3. Key Objectives: 

a) Synthesis of substituted transition metal tantalates and oxynitrides such as indium 

tantalate, noble metal and   transition metal doped indium tantalates & tantalum 

oxynitrides. 

b) Characterization and evaluation of the catalysts for photocatalytic water splitting and 

removal of organic/inorganic pollutants such as phenol based compounds/ 

hexavalent chromium from wastewater. 

c) Development of laboratory scale photocatalytic reactor for water splitting and 

photocatalytic reactions using visible light. 

 

4.  Project outlay:  Rs.32,53,800/- 

 

5.  Summary of the project work especially with respect to project objectives & 

deliverables: 

We have extensively studied on the preparation, characterisation and activity 

evaluation of ZnO/TaON composites, InTaO4, NiTa2O6, Bi-doped NaTaO3 for 

water decomposition reaction and dye degradation. ZnO/TaON composites were 

prepared by amminolysis method by varying the temperature from 700-900oC where 

as all other photocatalysts were prepared by solid state reaction method at different 

activation temperatures (500-800oC). All the photocatalysts were thoroughly 

characterized by PXRD, DRUV-vis, XPS, SEM, TEM, PL studies and photocurrent 

measurement etc. The PXRD pattern confirmed the formation of all photocatalysts. 



DRUV-vis spectra confirmed that all the photocatalysts were active under visible 

light. Among all the photocatalysts ZnO/TaON composites absorb at higher 

wavelength i.e (λ ≥ 550 nm). HRTEM analysis confirmed the crystalline nature of the 

composite system. The porous morphology of the photocatalysts is believed to be 

responsible for higher activity of the prepared system. All the prepared 

photocatalysts were tested towards photocatalytic water decomposition in a specially 

designed reactor using 125W medium pressure mercury lamp as visible light source 

with 1M NaNO2 solution as UV filter. The evolved gas was analysed by GC. The 

water splitting reaction was carried out with 50 ml of 10 vol% methanol solution 

under visible light (λ≥400nm). All the photocatalysts were also tested towards 

Rhodamine B degradation under solar light.  Among all the catalysts,  ZnO/TaON 

activated at 900oC could able to evolve 760.8 µmol of hydrogen gas in 5 h with 

apparent quantum efficiency of 5.9%. All the investigated photocatalysts were very 

stable and retain their activity under visible light for long time. It was observed that 

70%, 21%, 64% and 43% of Rhodamine B degradation took place in 4 h over 

Na0.8Bi0.2TaO3, NiTa2O6 (1:3), ZnO/TaON and InTaO4 activated at 800oC, 

respectively. The best results in all the cases are well consistent with high surface 

area, particle size, low PL intensity and band gap energy.  


