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Research theme evolution and hotspot analysis of rare earth
functional materials based on highly cited papers
Guo Wenjuan*? Chen Gefeil?
(1.National Science Library(Wuhan), Chinese Academy of Sciences, Wuhan 430071,
2. Hubei Key Laboratory of Science and Technology Big Data, Wuhan 430071)

Abstract As a key component of national strategic resources, rare earth functional materials
play an irreplaceable role in critical fields such as new energy, information technology, biomedicine
and national defense. To systematically capture the global research landscape, emerging frontiers,
and development directions in this field, this study conducted a bibliometric and visualization
analysis of 619 highly cited papers on rare earth functional materials published between 2015 and
2025, retrieved from the Web of Science Core Collection. Using ITGinsight and VOSviewer tools,
this study systematically examined publication trends, countries/regions, research institutions, and
collaboration networks, with a particular focus on keyword evolution, burst detection, and co-
occurrence clustering. The results indicate that China ranks first globally in the number of highly
cited papers, yet its average citations per paper lag behind those of the United States, Japan, and
Germany, suggesting room for improvement in academic influence. The Chinese Academy of
Sciences, University of Chinese Academy of Sciences, and University of Science and Technology
of China are the top three most productive institutions, with relatively close collaboration networks



among domestic institutions. Keyword evolution analysis reveals that fundamental mechanism
research and application-oriented development in this field are advancing in parallel with synergistic
progress. Seven major research hotspots were identified: rare-earth-based MOF for environmental
detection, resource recovery and purification, ceria nanozymes for biomedical applications, rare
earth electrocatalysis for energy conversion, oxygen vacancy engineering for heterogeneous
catalysis, microstructure regulation of luminescent/energy storage materials, and upconversion
luminescence for advanced imaging technologies. These findings offer certain insights for the
research layout and strategic positioning of China's rare earth functional materials field.

Key words rare earth functional materials, highly cited papers, burst detection, keyword
evolution, research hotspots
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