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Figure S1. HRTEM image of Si@SiO2 NP. 

 

 

Figure S2. TEM image of Si@SiO2@C/Se NPs. 

 

 

Figure S3. TGA curve of Si@SiO2@C in Air. 
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Figure S4. CV curves for (a) Si@SiO2@C/Se and (b) Si@SiO2@C electrode at a scan 

rate of 0.1 mV s-1 in the voltage range of 0.01-3 V and 0.01-1.2 V vs Li+/Li; 

galvanostatic discharge/charge voltage profiles of the 4th cycle of (c) Si@SiO2@C/Se 

and (d) Si@SiO2@C electrode at 0.5 A g-1. 
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Figure S5. Coulombic efficiency of Si@SiO2@C and Si@SiO2@C/Se electrode in 

150 cycles. 

 

First-principles calculation 

First-principles calculation is conducted using CASTEP.1 generalized gradient 

approximation (GGA) with the Perdew–Burke–Ernzerhof (PBE) method is used to 

descript the exchange-correlation energy.2 310 eV energy cutoff and 2×2×1 k-point 

set with 0.01 eV/angstrom max force are used in geometric optimization.  

Carbon framework is simulated by graphene layer since the interaction between 

graphite layers is negatable.3 A double vacancy defect is used to simulate the 

micropores of carbon since it is one of the most common defects in graphene.4 The 

bonding energy is calculated by the equation below: 5 

𝐸𝑏 = 𝐸𝐶−𝑆𝑒 − (𝐸𝐶 + 𝐸𝑆𝑒) 

Where 𝐸𝑏 is bonding energy, 𝐸𝐶−𝑆𝑒 is the total energy of graphene with Se bonded, 

𝐸𝐶 is the total energy of graphene and 𝐸𝑆𝑒  is the energy of Se. The calculated 

bonding energy between graphene and Se is 6.26 eV which indicates a strong bond 
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between Se and C atoms. 

 

Figure S6.  (a) Defect in carbon frame work and (b) Se loaded into carbon 

framework. The insertion of Se in Carbon defect leads to the bonding between Se and 

C with a strong bonding energy which enhances the structural stability of carbon film 

and SEI. 

 

 

 

Figure S7. Photos and optical images of (a) Si@SiO2@C and (b) Si@SiO2@C/Se 

electrode after the 10th cycing. 
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Figure S8. SEM images of Si@SiO2@C and Si@SiO2@C/Se electrodes before and 

after 10 cycling. (a), (c)Before cycling. (b), (d) after 10th cycling. 
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