
Oct 23, 2026 
ISEB 1200 

11 am – 12 pm 

 

Revisiting How Catalysts Work:  
From Active Sites to Evolution Pathways 

Sang-Il Choi, Ph.D. 
Professor, Department of Chemistry and  
Green-Nano Materials Research Center 

Kyungpook National University, Korea 
 

Abstract: Catalysis has been understood through the concept of active sites, where catalytic performance 
is primarily determined by the geometric and electronic structures of specific surface atoms. However, 
increasing evidence from operando and in-situ studies reveals that catalysts rarely remain static under 
reaction conditions. Instead, they can undergo phase transformations, defect generation, surface 
reconstruction, interfacial reorganization, and dynamic interactions with adsorbates. These observations 
raise a fundamental question: Is catalytic activity solely a property of catalyst structure, or is it also 
governed by the pathways through which catalysts evolve during operation? 

In this talk, we discuss how recent advances in electrocatalysis challenge the traditional view of catalysts 
and extend our understanding beyond active sites and active phases. Through examples of structural 
reconstruction, defect evolution, and surface-state transformations under electrochemical conditions, we 
examine how these changes aƯect catalytic activity and stability. We propose that catalytic performance 
is determined not only by the structure of a catalyst, but also by how the catalyst evolves under operating 
conditions. Understanding these evolution pathways can provide new insights into the design and control 
of catalysts under working conditions. 
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