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See Yuxi Liu, Hongxing Dai et al., 
Environ. Sci.: Adv., 2025, 4, 33. 

Showcasing research from Professor Hongxing Dai’s 
laboratory, College of Materials Science and Engineering, 
Beijing University of Technology, Beijing, China.

Bimetallic nanoparticles: advances in fundamental 
investigations and catalytic applications

This review covers recent advances in the preparation methods 
and catalytic applications of bimetallic nanomaterials. The 
relationships between structural features and catalytic 
properties of diff erent bimetals are discussed. Deactivation and 
regeneration of the catalysts are highlighted, which are essential 
for catalyst design and optimization. Typical reactions, such as 
catalytic oxidation, hydrogen evolution reaction, and carbon 
dioxide reduction, are provided to demonstrate the wide range 
of catalytic applications of bimetallic catalysts.  Furthermore, 
fundamental understanding and strategies to design specifi c 
bimetallic components and dual active sites are prospected for 
potential industrial applications.
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