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Abstract: Supported metal single-atom catalysts (SACs) and fully exposed cluster catalysts offer remarkable 
advantages in catalysis, achieving nearly 100% uƟlizaƟon of supported metals, parƟcularly high-cost noble 
metals. The intrinsic catalyƟc performance of SACs and cluster catalysts is highly dependent on the local 
coordinaƟon environment of the isolated or ensembled metal atoms. However, precise control over the 
coordinaƟon structure of metal atoms, especially on industrially pracƟcal supports, and the opƟmizaƟon of their 
intrinsic acƟvity for efficient environmental catalysis remain significant challenges. This talk will explore 
strategies for controlling the coordinaƟon environment and driving the structural evoluƟon of metal single atoms 
into more robust catalyƟc sites, as well as controlling the local reacƟon atmosphere, with greatly enhanced 
acƟvity for criƟcal environmental applicaƟons such as CO, NH3, hydrocarbon oxidaƟons, and nitrogen oxides 
reducƟon etc. These insights will shed light on the precise control of the local coordinaƟon structure of acƟve 
metal sites and reacƟon microenvironment, paving the way for achieving both 100% atomic uƟlizaƟon efficiency 
and opƟmal intrinsic catalyƟc acƟvity for targeted environmental applicaƟons. 

Bio: Dr. Fudong Liu has been working in heterogeneous catalysis, environmental catalysis, polluƟon control, 
greenhouse gas reducƟon/uƟlizaƟon, hydrogen producƟon, and synchrotron-based technique (X-ray absorpƟon 
spectroscopy) for material characterizaƟon for more than 20 years, in both academia (Tsinghua University, 
Chinese Academy of Sciences, University of California, Berkeley/Lawrence Berkeley NaƟonal Laboratory, 
University of Central Florida, University of California, Riverside as a tenured associate professor) and industry 
(BASF CorporaƟon). He has published 160+ peer reviewed papers with 13,000+ citaƟons and H-index of 61 
(Google Scholar), applied 40+ patents with 24 granted so far, and published 4 book chapters in heterogenous 
catalysis field. Dr. Liu’s group has been funded by US DOE, US EPA, NSF, BASF CoporaƟon etc. Dr. Liu received the 
2009 CAS P&G Scholarship, 2010 CAS President Scholarship, 2011 CAS Excellent Doctoral DissertaƟon Award, 
2012 InternaƟonal AssociaƟon of Catalysis SocieƟes (IACS) Young ScienƟst Award, 2013 Lu Jiaxi Young Talent 
Award, 2014 NaƟonal Science &Technology Progress Award, 2019 NaƟonal Natural Science Award, China, 2020 
TechConnect Defense InnovaƟon Award, 2023 Research IncenƟve Award at University of Central Florida, 2024 
RINENG (Results in Engineering, Elsevier) DisƟnguished ScienƟst Award, 2024 CAPEES-Carina FronƟer Research 
Award, 2025 CAPEES Founding President Best Paper Award, and 2025 Team Award from The U.S. Department of 
Energy’s Vehicle Technologies Office (VTO) etc. 

 

Hosted by: Prof. Erdem Sasmaz 


