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Experimental Section

Materials synthesis

All chemicals used in this work were commercially available and used without any 

further purification. 

Preparation of pc-SnO2. The CaSn(OH)6 cubes were prepared according to the 

previous report 1. In a typical procedure, 2.2 mmol CaCl2 and 2 mmol Na2SnO3 were 

dissolved in 20 mL deionized water, respectively. Then 50 mg PVP was introduced into 

the CaCl2 solution with vigorous stirring. The two aqueous solutions were mixed and 

transferred to a 50 mL Teflon autoclave, which was then heated at 140 ºC for 10 h. 

After naturally cooling, the products were filtered and dried at 80 ºC overnight. The 

resulting CaSn(OH)6 cubes were calcined at 500 ºC for 2 h in air to obtain the CaSnO3 

cubes. To etch off Ca ions in CaSnO3 cubes to obtain pc-SnO2, 0.5 mmol CaSnO3 and 

0.5mmol Na2EDTA were dissolved in the mixed solution of 18 mL ethylene glycol and 

18 mL deionized water. Then, this solution was transferred to a 50 mL Teflon autoclave 

and then heated at 180 ºC for 12 h. After naturally cooling, the products were filtered 

and dried at 80 ºC overnight to obtain pc-SnO2. 

Preparation of commercial SnO2. Commercial SnO2 comes from Sigma-Aldrich 

without further purification.

Sample characterization

X-ray diffraction (XRD) patterns were obtained with a Bruker D8 Advance 

diffractometer operating with Cu Kα radiation. The morphologies of the samples were 
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observed on a JEOL-JEM 2100F transmission electron microscope (TEM) and a JEOL 

7800F field emission scanning electron microscope (FE-SEM). The BET isotherm was 

obtained at 77 K on an ASAP 2460 system, and the pore size distribution was calculated 

by the NLDFT method.

Electrochemical measurements

Electrochemical measurements were performed using coin-cells assembled in an 

argon-filled glove box. The active material powder (70 wt%), acetylene black (20 

wt%) and a polyvinylidene fluoride (PVDF) binder (10 wt%) are homogeneously 

mixed in N-methyl pyrrolidinone (NMP) solvent and then coated uniformly on a 

copper foil to form the composite electrodes. Pure lithium foil was used as the counter 

electrode. The electrolyte was consisted of a solution of 1 M LiPF6 in a 50: 50 w/w 

mixture of ethylene carbonate and dimethyl carbonate. Galvanostatic cycling was 

carried out using a Land CT2001C tester (Wuhan, China) between cut-off voltages of 

3.0 and 0.01 V at room temperature. Cyclic voltammetry (CV) measurements were 

used a CHI760e electrochemical workstation with a potential range between 0.01 and 

3.0 V at a scan rate of 0.2 mV s -1.
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Table S1 The performance of previous works in LIBs

Material Cycling performance Rate capacity

SnO2@HPC@NC2 1100 mA h g−1 after100 cycles at 0.1 A g−1 310 mAh g−1 at 5  A g−1

c-SnO2@3D-CNT3 820.8 mA h g−1 after 500 cycles at 1A g−1. 849.2 mA h g−1 at 1A g−1

C@SnO2-rGO-SnO2
4 1211 mA h g−1 after 300 cycles at 0.2 A g−1 545 mA h g−1 at 5 A g−1

p-h-SnO2/GA5  620 mA h g−1 after 200 cycles at 0.05A g−1 ~ 420 mA h g-1 at 1 A g-1

SnO2@C tube in SnO2@C 

tube6

774.5 mA h g−1  after 450 cycles at 0.2 A g−1 338.4 mA h g-1 at 3 A g-1

Hollow nanoplate 

aggregated 

SnO2 nanofibers7

375 mA h g−1 after 700 cycles at 3 A g−1 571 mA h g−1 at 4 A g−1

SnO2@C q-HNCs8 732 mA h g−1 after 350 cycles at 0.2A g−1 545 mA h g-1 at 3 A g-1

C@SnO2/Sn@rGO9  601.9 mA h g-1 after 900 cycles at 1 A g-1 304.8  mA h g-1 at 5  A g-1

non-smooth carbon 

coating porous SnO2 

quasi-nanocubes10

~800 mA h g−1 after 200 cycles at 0.2A g−1 479.2 mA h g−1 at 3 A g−1

C@SnO2@C11 712.6 mA h g−1 after 300 cycles at 0.2 A g−1 355.5 mA h g−1 at 3.2 A g−1

3D interconnected porous 

tin dioxide cube with 

reserved space (this work)

723 mA h g−1 after 300 cycles at 0.2 A g−1 736 mA h g-1 at 5 A g-1,
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1μm
Fig. S1. a) FESEM images of CaSn(OH)6 (Full image of Fig. 1b).
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Fig. S2 Grading analysis of a) CaSn(OH)6, b)CaSnO3, and c)SnO2. Scale bar = 1μm.



7

Fig. S3. Sn 3d XPS spectrum of porous SnO2 cube (Al Kα radiation, carbon peak at 
284.8 eV). 



8

Fig. S4. Elemental mapping images of the SnO2.
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Fig. S5 Rate capability of porous SnO2 cube electrode.
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Fig. S6 cycling performance of porous cubic SnO2 with different and correct mass loadings..
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