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Understanding the role of Interfacial water structure and dynamics on the 
reaction barrier of (electro)chemical reactions represents an exciting 
opportunity to transform the designs of catalytic activity and selectivity. In 
this talk, we will examine the cation-dependent, pKa-dependent or pH-
dependent reaction rates including hydrogen evolution and oxidation, 
oxygen reduction and evolution and CO2 reduction. The origin to these 
trends will be discussed in the context of local water-ion structures and 
solvation environments at the interface and the influence on electron 
transfer and proton-coupled electron transfer barriers. Such work provides 
molecular insights into potential use of chemical physics of electrolytes to 
control rates of reactions relevant to making of clean fuels and chemicals. 

1. T. Wang, Y. Zhang, B. Huang, B. Cai, R.R.Rao, L. Giordano, S.G. 
Sun and Y. Shao-Horn, Enhancing the Catalysis of Oxygen 
Reduction Reaction via Tuning Interfacial Hydrogen Bonds, 
Nature Catalysis, Nature Catalysis, 4, 753, 2021. 

2. B. Huang, R.R. Rao, S. You, K. H. Myint, Y. Song, Y. Wang, W. Ding, 
L. Giordano, Y. Zhang, T. Wang, S. Muy, Y. Katayama, J. C. 
Grossman, A. P. Willard, K. Xu, Y. Jiang and Y. Shao-Horn, Cation- 
and pH-Dependent Hydrogen Evolution and Oxidation Reaction 
Kinetics, Journal of the American Chemical Society Au, [DOI: 
10.1021/jacsau.1c00281], 2021. 

3. Reshma R. Rao, Botao Huang, Yu Katayama, Jonathan Hwang, 
Tomoya Kawaguchi 
[https://tohoku.elsevierpure.com/en/persons/tomoya-
kawaguchi], Jaclyn R. Lunger, Jiayu Peng, Yirui Zhang, Asuka 
Morinaga, Hua Zhou, Hoydoo You, Yang Shao-Horn, JPCC, 125, 
8195, 2021. 

4. Ye Tian, Botao Huang, Yizhi Song, Yirui Zhang, Dong Guan, Jiani 
Hong, Duanyun Cao, Enge Wang, Limei Xu, Yang Shao-Horn, Ying 
Jiang, Nature Communication, 15, 7834, 2024. 

5. Sunmoon Yu, Hiroki Yamauchi, Shuo Wang, Abhishek Aggarwal, 
Junghwa Kim, Kiarash Gordiz, Botao Huang, Hongbin Xu, Daniel J 
Zheng, Xiao Wang, Haldrian Iriawan, Davide Menga, Yang Shao-
Horn, Nature Catalysis, 7, 1000, 2024. 



Author Index 

Author Index 2 Bold page indicates presenter 

Bold page numbers indicate presenter 
— S — 
Shao-Horn, Yang: PL-MoM-11, 1 
 


