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The research problem
There is a growing concern on increasing concentration of atmospheric carbon dioxide. Worldwide, active research is
being undertaken to convert carbon dioxide to useful fuels and chemicals which can act as fuel and chemical
feedstock. One of the techniques is electrochemical reduction of carbon dioxide to formic acid, methanol, etc. However,
the success of this technique depends on the catalyst and over time several metallic alloys have been reported to do
the reduction. Some recent work in our group suggest that transition metal oxides also potentially act as
electrocatalysts for reduction of carbon dioxide. The research problem concerns development (synthesis and
characterization) of a new class of nanoparticles of transitional metal oxides and evaluation of their potential for
electrochemical reduction of carbon dioxide.

Project aims
Define the aims of the project

The aim of the projects are following:
1. Development (synthesis and characterization) of transition metal oxides
2. Evaluation of the transition metal oxides for electrochemical reduction of carbon dioxide
3. Quantification of reduction products
4. Develop a fundamental understanding on how the oxidation state and the bond distances affect
the reduction of CO2.

Expected outcomes
Highlight the expected outcomes of the project

The expected outcomes are following
a) A novel class of electroctalaysts for efficient reduction of carbon dioxide
b) Fundamental understanding on the nature of carbon dioxide reduction vis-a-vis the physical
properties of the catalyst

How will the project address the Goals of the above Themes?
Describe how the project will address the goals of one or more of the 6 Themes listed above.

The project address the clean energy theme as the reaction products can be used as fuel or feed stock,
thus providing a carbon neutral process for energy conversion and chemical industry. The project deals
on development of nanomaterials and their evaluation as electrocatalysts. Further, it will try to elucidate
the influence of the composition of the nanoparticles on the electrochemical reduction of carbon dioxide
from a fundamental and scientifically important viewpoint.

Capabilities and Degrees Required
List the ideal set of capabilities that a student should have for this project. Feel free to be as specific or as general as you like. These
capabilities will be input into the online application form and students who opt for this project will be required to show that they can
demonstrate these capabilities.

Masters of Technology in Ceramic Technology, Chemical engineering, materials science; Master of
science in Chemistry. Hands on skill on material synthesis specially oxides and basic understanding of
material characterization and electrochemistry is a must.

Potential Collaborators
Please visit the IITB website www.iitb.ac.in OR MonashWebsite www.monash.edu to highlight some potential collaborators that
would be best suited for the area of research you are intending to float.

Please provide a few key words relating to this project to make it easier for the students to apply.

CO2 reduction, transition metal oxide, electrochemistry, synthesis of oxides

