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Preparation of hard carbon from phenolic resin modified petroleum asphalt and
study on its sodium storage performance
LI Xu-dong, TAN Xiao-jie, LIU Ya-chao, WANG Rui, LIU Qin-lian, ZHAO Qing-shan”
(College of Chemistry and Chemical Engineering, China University of Petroleum (East China) ,
Qingdao 266580, China)

Abstract : Hard carbon is regarded as the most promising anode material for sodium-ion batteries (SIBs) due to its
high specific capacity and good cyclic stability.As a by-product of oil refining, petroleum asphalt is commonly used as a
precursor for various carbonaceous materials. However, its tendency to graphitize during high-temperature carbonization
limits its application for sodium-ion storage.To address this issue,the co-carbonization of hard asphalt with phenolic resin
is proposed.This strategy promotes cross-linking between asphalt and phenolic resin molecules, preventing carbon layers
from melting and rearrangement. Consequently, a hard carbon material based on phenolic resin-modified asphalt is
obtained.Notably , the hard carbon material obtained at 1 200°C with a phenolic resin addition ratio of 1:1 yields the best
electrochemical performance for sodium-ion storage, which exhibits a specific capacity of 270.2 mAh-g™" at a current

density of 0.05 A-g™",and delivers an initial coulomb efficiency (ICE) of 63. 8%.Moreover, the capacity retention rate
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remains at 71. 6% even after 1 200 cycles under a current density of 0.3 A-g™'.
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