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Fig. S1 XRD patterns for cG/VO2. Inset shows the crystalline structure of monoclinic 

VO2 (B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Fig. S2 Electrochemical properties of the prepared materials: Galvanostatic 

charge/discharge voltage profiles at various current densities of the (a) pristine VO2 

and (b) rGO. Cycling performance and Coulombic efficiency of the (c) pristine VO2 

and (d) rGO electrode at a current density of 0.1 A g-1. 
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Table S1. The summarization of as-prepared cG/VO2 and the VO2 anode previously 

reported in the literature. 

   

VO2 

materials 
Synthetic 

method 

Voltage 

range 

Current 

density 

The third 

discharge 

capacity 

(mAh g-1)

Capacity 

retention 

(%) 

Rate 

capacity 

(mAh g-1) 

at 

relevant 

current 

density 

Ref.

rGO/VO2 

nanorods 

(10 wt%/90 

wt%) 

Microwave- 

assisted 

solvothermal 

0.25 ~ 

3.0 V 
60 mA/g 220 

82.7 (after 

200 

cycles) 

100 at 0.8 

A/g 
[1] 

cG/VO2 

(10.5 wt% 

/89.5 wt%) 

Solvothermal 
0.01 ~ 

3.0 V 
100 mA/g 378 

84.2 (after 

200 

cycles) 

307 at 1 

A/g;  

214 at  

4 A/g 

Ours
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Fig. S3 The typical fitting data of Nyquist plot for cG/VO2 anode discharged to 0.01 

V in the 2nd cycle.  

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S2. Typical fitting parameters of cG/VO2 anode discharged to 0.01 V  

in the 2nd cycle. 

Electrolyte Re 4.576 Ω 
SEI Rsf 

CPEsf-T 
CPEsf-P 

80.29 Ω 
5.3306E-05 
0.6943 

Charge transfer Rct 
CPEct-T 
CPEct-P 

55.84 Ω 
4.2153E-04 
0.9734 

Diffusion Rd of Wdif 
T of Wdif 
P of Wdif 

113.7 Ω 
2.561 
0.3026 
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Fig. S4 Elemental mapping of the cG/VO2 electrode discharged to 1.6 V in the 2nd 

cycle. The intensity of chlorine map can be served as a contrastive benchmark.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

   

 

 

 

 

 

(a)    (b)   

Fig. S5 (a) Low- and (b) high-magnification FESEM images of the reduced graphene 

oxide and VO2 composite prepared with 3 mL of VOC2O4 solution (0.11 M) and 1.5 

mL of GO ethylene glycol dispersion (2 mg mL-1) at 200 °C after solvothermal 

reaction for 8h.   

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) (a)     

   

(c)   

(e)  (f)   (d) 

Fig. S6 Low- and high-magnification FESEM images of the prepared reduced 

graphene oxide and VO2 hybrids by adding 3 mL of VOC2O4 solution (0.11 M) and 5 

mL of GO deionized water dispersion (a-c) or 5 mL of GO butanol dispersion (d-f), 

followed by solvothermal treatment at 200 °C for 8h.  
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Fig. S7 Digital photographs of graphite oxide dispersion (2 mg mL-1) after relaxing 

for (a) 0.5 h and (b) 6 h.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b)   

 

(a)   

(c)    (d) 

Fig. S8 Low- and high-magnification FESEM images of the reduced graphene oxide 

and VO2 hybrids prepared with 3 mL of VOC2O4 solution (0.11 M) and 5 mL of GO 

ethylene glycol dispersion (2 mg mL-1) at 200 °C reaction for 8h: (a, b) deionized 

water as reaction solvent and (c, d) ethylene glycol as reaction solvent.  

 

 

 

 

 

 

 

 



 

Experimental Section 

Preparation of cG-encapsulated M (M = Zn2SnO4, SnO2, and Ni3S2/Ni). Hollow 

Zn2SnO4 boxes, porous SnO2 nanotubes, and Ni3S2 nanobundle arrays grown on 

nickel foam were synthesized according to our previous work.2-4 Essentially 

equivalent to the encapsulated procedures of VO2, viz., 10 mg M powder material and 

5 mL of the prepared GO ethylene glycol dispersion (2 mg mL-1) were added into a 50 

mL Teflon container pre-filled with 30 mL of isopropanol. After stirring for 30 

minutes, the container was sealed in a steel autoclave and kept in an electrical oven at 

160 ~ 200 °C for 8 h. After cooling down naturally, the final product was collected by 

vacuum filtration, alcohol washing, and hot-blast drying of the reaction precipitate. 
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