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Abstract 

Architecture of electrode materials play an important role in achieving favorable 

electrochemical performance via providing fast electronic transport pathway and 

shorten lithium ion diffusion distance. Herein, ultrafine CoP nanoparticles were 

successfully embedded in carbon nanorod, which were grown on the biomass-derived 

carbon (BC). When applied as anode materials for lithium-ion batteries, these 

CoP@C/BC displayed capable specific capacity, remarkable rate ability and 

outstanding long-term cycling performance. The capacity was governed by 

combination of diffusion-controlled and capacitive processes, according to 

quantitative kinetic analysis. The good electrochemical performance is attributed to 

hierarchical construction of nanosized CoP embedded in carbon nanorod and BC with 

high conductivity composite, which relieve the volume changing of CoP and provide 

large electrode/electrolyte interface. The present design of hierarchical architecture 

can be extended to other transition metal-based oxides, sulfide and phosphide 

electrode materials for high performance alkali metal ion batteries.   
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