
Abstract 

 

Increasing demand for sustainable energy has accelerated research on various renewable technologies. 

Specifically, photocatalysis or electrocatalysis can be considered as a novel concept in modern energy 

technologies. Photo/electrocatalysts play a key role in these energy conversion technologies because they 

enhance the redox reaction rate, efficiency, and selectivity during chemical transformations. Today’s 

photo/electrocatalysts, however, are usually inefficient. The grand challenge is to develop advanced 

catalysts with adequate ability of widespread adoption throughout the clean energy conversion. My 

research focuses on the development advanced materials for photo/electro-catalysis, including water 

splitting and CO2 reduction, including nanoparticles, sub-cluster and isolated atom. Related 

results/conclusion guide the design of efficient catalytic materials and get us closer to the truth. 
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