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The rare earth metals: La-Lu, Y and Sc are used in critical renewable energy applications including wind turbine generators 
and hybrid electric vehicles. These modern applications require pure rare earth elements that must be separated from 

their composite mineral sources. The supply chain of rare earths is fraught with environmentally taxing chemical problems. 
We have been expanding the fundamental synthetic chemistry of cerium, neodymium and dysprosium to address problems in 
rare earths sustainability. The accessibility of the tetravalent configuration for cerium(IV) makes that element unique among 
the rare earths. This redox ability underlies its simple separations chemistry from mixtures of light rare earths and enables 
useful one-electron oxidation chemistry for applications in organic and inorganic syntheses and heterogeneous catalysis. New 
strategies for accessing and stabilizing cerium(IV) compounds, with potential applications for targeted f-element separations, 
will be presented. A new targeted recycling strategy for neodymium and dysprosium from hard magnets will also be discussed.
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