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Regulating Pre-oxidation and Coating in Resin-Based Hard Carbon .
Mechanism Insight and Sodium Storage Performance

TANG Gang, WANG Yanhua, LI Danyang, HE Luhua
( Changsha Research Institute of Mining and Metallurgy Co., Lid., Changsha 410012, Hunan, China)

Abstract; The effects of pre-oxidation and coating on the structure and sodium storage performance of resin-based hard
carbon were investigated. The study reveals that the combined regulation of pre-oxidation and coating can effectively
modify closed pores, graphite microcrystals and defect structures of hard carbon, thereby increasing available sodium ion
storage and reversible deintercalation/intercalation sites. The as-synthesized hard carbon delivers a discharge capacity of
399 mAh/g at 0.1C rate, with an initial Coulombic efficiency of 87.3%, and retains 96.4% of this capacity after 50
cycles, which can satisfy the demand of sodium-ion batteries for hard carbon materials with high initial efficiency and
long cycling life.
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Fig.1 TGA curves of phenolic resin
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Fig.2 SEM images of HC samples by different treatment

(a) HC-1300; (b) YHC-1300; (¢) YLHC-1300
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Fig.3 TEM images of HC samples by different treatment
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Fig.4 XRD patterns and Raman spectra of HC samples

by different treatment
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Table 1 Structural parameters of HC samples by different treatment

AR R (m® - g7') FLEFY (em® - g7') FHLIE/nm

HC-1300 14.167 0.04 12.021
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Fig.5 Charge-discharge curves of HC samples
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Table 2 Capacities in sloping and plateau regions of HC samples

BERATR  RHEIXZE/ (mAh - g7')  FAEKXAR/(mAh - g™)

HC-1300 97.84 230.10
YHC-1300 110.10 256.13
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