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ABSTRACT

The drastic rise in energy and environmental issues necessitates the need of sustainable methods and materials.
It is imperative to develop alternative fuels through sustainable methods to address the current energy crisis.
Current data indicates that fossil fuels are the world’s primary energy resources; however, their increased usage
and limited availability are the main causes of the ongoing energy crisis. Catalysis is a sustainable technique
that facilitates the production of industrially important fine chemicals from CO2, biomass, CO, and others.
Hydrogen is regarded as the future energy, and developing cost effective and sustainable electro and photo
catalysts can advance the hydrogen economy. The environmental poltution is another serious concern the global
scientific community is facing currently. Poor water, and air qualities due to urbanization and industrialization
have significantly worsened the quality of life.

The integration of conventional techniques with photocatalysis can significantly enhance environmental
pollution control efforts. The methods and materials that enhance the efficiency of the current technology
sustainably have the potential to revolutionize the filed. “Transparent conducting electrodes” are inevitable part
of most of the devices we use in our daily lives. Nevertheless, the high cost and reduced performance of the
established materials in this filed demand for sustainable alternatives. Taking into account the aforementioned
critical issues, the current study primarily concentrates on developing cost-effective and sustainable systems

based on “multiwalled carbon nanotubes” for applications in “thermal catalysis”, “photocatalysis”, and
“transparent conducting electrodes (TCEs)”.
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