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Fig. S1 Equivalent circuit model of the EIS spectrum 

 

Fig. S2 Morphology change of NG@SiC particles after 1000 cyclesAfter 1000 cycles 
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at 10.0 A g−1, the SEM image of the NG@SiC particles does not show particle 

pulverization or crack can be observed after high current density reaction, revealing the 

outstanding structural integrity after long-term lithiation and delithiation reactions. 

 

Fig. S3 Partial density of states (PDOS) of the Si and C in pristine SiC.The calculated 

TDOS result shows that the pristine SiC is direct band gap semiconductor with discrete 

electronic state, and the calculated PDOS of Si and C in pristine Si also confirm this 

result. 

 

Fig. S4 Charge density distribution of pristine SiC after lithium-ion adsorption
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Fig. S5 Charge density distribution of NG@ SiC after lithium-ion adsorptionCharge 

density distribution analysis after lithium-ion adsorption demonstrate the charge 

transfer from lithium ion to NG@SiC, and the charge accumulation intensity is larger 

than that of pristine SiC. 

 

Fig. S6 SEM image of the commercialized LiFePO4/C cathodeAs shown in Figure S6, 

it can be seen that the commercial LiFePO4/C is composed of irregular particles with 

the particle size of about 1.0 μm.
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Fig. S7 XRD pattern of the commercialized LiFePO4/C cathodeThe strong diffraction 

peaks show the good crystallinity of the commercial LiFePO4/C particles (ICDD PDF 

no. 83-2092) 

 

Fig. S8 Charge and discharge curves of the commercialized LiFePO4/C cathode at 0.1 

A g−1 of the initial three cycles.  

 

The initial discharge and charge capacities of the commercialized LiFePO4/C cathode 

are 152.4 and 151.8 mA h g−1, respectively. The distinct charge-discharge platform 

indicates stable output voltage at about 3.4 V during the electrochemical reaction. 
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Fig. S9 Cycling stability at 0.1 A g−1 of the commercialized LiFePO4/C cathode in the 

Li-ion half cells for 100 cyclesAfter 100 cycles, the reversible capacity is about 148.6 

mAh g−1 after 100 cycles, and the Coulombic efficiency can stabilize at ~100%, 

showing good structural stability of the commercial LiFePO4/C particles. 

 

Fig. S10 Rate performance of the commercialized LiFePO4/C at various current 

densitiesThe commercialized LiFePO4/C cathode can deliver the reversible capacities 

of 151.8, 141.3, 129.7, 112.9, and 89.4 mA h g−1 at 0.1, 0.2, 0.5, 1.0, 2.0 and A g−1, 

respectively, revealing the good structural tolerance and lithium-ion storage 

reversibility of the commercialized LiFePO4/C cathode. 
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Table S1 Comparisons of the synthetic method, morphology, cycle number, current 

density, and capacity between NG@SiC anode and other previously reported Si-based 

LIBs anodes 

Material Method Morphology 
Current 

density (A g−1) 

Cycle 

number 

Capacity 

(mAh g−1) 

NG@SiC(this 

work) 
pyrolysis reaction particles 0.110.0 2001000 1197.5447.8 

SiC@HGSsref.1 surface graphitization nanoshells 0.63.0 6001000 1345742 

SiO2
ref.2 mechanical milling particles 0.5 200 800 

SiOx/Cref.3 CVD particles 0.5 500 972 

SiC-Sb-Cref.4 mechanical milling microspheres 2.0 120 440 

SiCref.5 ICP-CVD thin films 0.3 C 100 376 

Si/SiOx
ref.6 direct heating thin films 0.1 100 1186 

SiOx/Cref.7 sand milling particles 0.325 500 645 

Si-O-Cref.8 thermolysis nanocomposite 1.6 970 200 

SiOC/Snref.9 pyrolysis nanocomposite 0.074 20 562 

SiC/Cref.10 pyrolysis nanofibers 0.1 250 254.5 

SiN0.92
ref.11 pulsed laser deposition thick films 0.02 C 100 700 

SiNx@Siref.12 vacuum CVD nanocomposite 0.5 200 1400 

C@SiOx
ref.13 graphitization nanospheres 5.0 500 350 

NC@SiOx
ref.14 directly calcining nanosheets 5.0 1000 427.6 

C@SiOx
ref.15 mixed and heated hollow spheres 0.51.0 300300 823682 

Si/SiO2@Cref.16 ball milling nanoclusters 0.51.0 200200 534.3512.7 

SiOx/G ref.17 calcination nanocomposite 1.0 1000 780 

SiO2/TiO2/Cref.18 annealing nanocomposite 2.0 400 410 

ZnO-Si@Cref.19 electrospinning nanofbers 0.81.8 10001000 1050920 
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