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Supporting Figures 

 

Figure S1. High-resolution C 1s XPS spectrum of SGHC-8.   

 

Figure S2. High-resolution N 1s XPS spectrum of SGHC-8.   
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Figure S3. High-resolution O 1s XPS spectrum of SGHC-8.   

 

Table S1. Sodium-storage performance comparison of SGHC-8 and 

representative coal-derived hard carbon anodes reported in the literature 

Material Preparation method 
Capacity 

(mAh g-1) 

ICE 

(%) 

Current density 

(mA g-1) 
Reference 

Bituminous Flash-pyrolyzed 111 65 - [S1] 

Anthracite Carbonization 267.7 80 100 [S2] 

Bituminous HF/HCl deashing 270 86.8 30 [S3] 

Lignite HNO3 256 82 20 [S4] 

Bituminous NaOH/HCl 270 84.4 35 [S5] 

Anthracite HF/HCl 233 69.3 20 [S6] 

Bituminous Direct-carbonization 317 80.0 20 [S6] 

Sub-bituminous Direct-carbonization 326 79.8 20 [S6] 

Lignite Purification carbonization 338.8 84.1 20 [S6] 
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Lignite 
Density-gradient separation- 

carbonization 
260 80.0 20 [S7] 

Lignite  
Thermal extraction 

carbonization 
306 54.3 100 [S8] 

Anthracite NaOH/HCl/HF 308.3 82.3 30 [S9] 

Lignite Crosslinking- carbonization 356 82.9 30 [S10] 

Bituminous 
HCl/HF-preoxidation 

carbonization 
274.2 74.8 30 [S11] 

Semi-coke 
Precarbonization -NaOH 

etching -carbonization 
326.8 84.7 20 [S12] 

Anthracite 
Carbonization-ballmilling 

HCl purification 
382 47.7 30 [S13] 

Anthracite 
Oxidation- intercalation- 

rapid thermal reduction 
326 20.7 30 [S14] 

Anthracite Ball milling-N-doping 316.4 45.2 30 [S15] 

Lignite Coating carbonization 312.2 85.3 30 [S16] 

Anthracite 
HCl purification- 

carbonization 
325 77 50 [S17] 

Anthracite Direct carbonization 252 70 50 [S17] 

SGHC-8 
CS/GA 

crosslinking-carbonization 
350.5 80.6 20 This work 
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