
Invited Talk/Poster                             

 
 National Conference on Advanced Functional Materials-2019 (NCAFM-2019) Physical 

 

 
November 20-21, 2019; Department of Chemistry, Jamia Millia Islamia, New Delhi 

 
 
 

         

Functional Oxide Nanoparticles for Hydrogen Generation  
 

Umar Farooq
1
, Sameer Sapra

2
, Amjad Ali

3
 and Tokeer Ahmad

1*
 

1Nanochemistry Laboratory, Department of Chemistry, Jamia Millia Islamia, New Delhi, India 
2Department of Chemistry, Indian Institute of Technology, Hauz Khan, New Delhi, India 
3School of Chemistry and Biochemistry, Thapar Institute of Engineering & Technology, Patiala, 

Punjab, India. 

 
 

*Corresponding author. Tel: +91-9958369786; E-mail: tahmad3@jmi.ac.in 

 

ABSTRACT 

Nanomaterials are among the most challenging areas of current scientific and technological research because 

of the variety of interesting changes in their properties at nano-dimension. Now a days, functional 

nanomaterials find the possibility for their applications in water splitting processes for hydrogen generation as 

a renewable source of green energy. Iron oxide nanocubes were prepared in one pot process for the 

electrochemical water splitting and supercapacitor applications. Magnetic measurements indicate that the as-

synthesized nanocubes are ferromagnetic at room temperature. The synthesized nanocubes have high specific 

surface area of 000 m2g-1, which affects the electro-catalytic activity of the electrode materials. The electro-

catalytic performances of the IONPs for the HER and supercapacitors were investigated in alkaline medium 

(0.0 M KOH) versus Ag/AgCl at room temperature. Similarly, ultrafine ruthenium oxide nanoparticles have 

been prepared through a wet chemical method at 000 °C. The catalytic activity of ultrafine RuO2 was 

examined against the Horseradish peroxidase enzyme at high temperature and the nanoparticles were applied 

as sensor for the detection of H2O2 in the solution. Besides that, the stimulating bifunctional electro-catalytic 

performance of RuO2 nanoparticles was studied under different atmospheric conditions viz, air, N2 and O2 for 

oxygen evolution reaction and oxygen reduction reaction respectively versus reversible hydrogen electrode in 

alkaline medium. Yttrium Ferrite of nearly spherical nanoparticles were prepared by citrate precursor method 

at reasonably low temperature with high specific surface area of 000 m2/g and visible band gap of 0.0 eV. 

Photocatalytic generation of hydrogen by using these nanoparticles has also been studied under the visible 

light irradiations which showed a significant H2 evolution.                                                                                                                                                                                                                                                                                                                                                                                                                                      
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