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Fig. S1 (a) SEM image of tin (Sn) nanoparticles embedded in carbon network and (b) the 

corresponding EDS mapping of element Sn.  
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Fig. S2 Thermogravimetric analysis (TGA) curve of the as-prepared Sn@C composite in air at a 
heating rate of 5 oC min-1. 
 
 
Under the condition, the carbon is oxidized into gaseous CO2 with tin oxide (SnO2) as final 
product. In this case, the Sn content can be calculated according to the following equation:15  
  

 
 
 

 
Fig. S3 SEM image of bare Sn nanoparticles on Cu foil. 

 

 

Sn	(wt%)=100* molecular	weight	of	Sn
molecular	weight 	of	SnO2

* final	weightinitial	weight

200 nm



 3 

 
Fig. S4 (a) Low-magnification and (b) high-magnification SEM images of pure carbon network 

without Sn nanoparticles.  

 

 

 
Fig. S5 Coulombic efficiency of Na plating-stripping on pure carbon network without Sn 

nanoparticles at a current density of 2 mA cm-2 and a capacity of 1 mAh cm-2. 
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Fig. S6 Na plating curves at a current density of 2 mA cm-2 on pure carbon matrix and Sn@C 

composite, respectively.  
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Fig. S7 Voltage profiles of Na plating-stripping at various cycles on (a) Sn@C composite; (b) 

bare Sn nanoparticle; (c) bare Cu foil; (d) pure carbon network at a current density of 2 mA cm-2 

and a capacity of 1 mAh cm-2. 
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Fig. S8 Typical cyclic voltammetry (CV) curves (versus Na metal electrode) on bare Cu foil, 

bare Sn nanoparticles and Sn@C composite, respectively. 
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Fig. S9 Long-term voltage profiles of Na plating-stripping on different substrates at a current 

density and a capacity of (a) 2 mA cm-2, 1 mAh cm-2; (b) 2 mA cm-2, 3 mAh cm-2; (c) 2 mA cm-2, 

5 mAh cm-2. 
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Fig. S10 Voltage profile of Na plating-stripping on pure carbon network without Sn 

nanoparticles at a current density of 2 mA cm-2 and a capacity of 1 mAh cm-2. 

 

 

 
Fig. S11 (a) Low-magnification and (b) high-magnification SEM images of Na cycling at a 

current density 2 mA cm-2 and a capacity of 1 mAh cm-2 after the 50th cycle of deposition on 

pure carbon matrix.  
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Fig. S12 SEM image of commercial Na2S cathode after grinding. 

 

 
Fig. S13 Cycling performance and Coulombic efficiency of Na-S full cell using commercial 

Na2S powder as cathode and Sn/Na as anode at a current rate of 1 A g-1 in the potential range of 

1-2.6 V. 

 

 
 



 10 

 
Fig. S14 Typical cyclic voltammetry (CV) curves of Na-S full cells using commercial Na2S 

cathode and three kinds of anodes (Sn@C/Na, Cu/Na and Sn/Na), respectively.  
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Table S1. Comparison of cycling performance of room-temperature Na-S batteries in this work 

with reported literatures (based on S mass).1-14 
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