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Electronic supplementary information 

Synthesis of vanadium oxide hydrate H2V3O8 nanobelts 

Vanadium pentoxide (V2O5), ethanol, and Glucose (C6H12O6·H2O) with analytical 

grade were purchased from Sinopharm Chemical Reagent Co., Ltd and used without any 

further purification. The synthesis of vanadium oxide hydrate H2V3O8 nanobelts was 

based on our previous report [1]. In a typical synthesis, 1.82 g of V2O5 powder was 

dispersed into 5 mL of ethanol, and then 75 mL of deionized water was added into the 

above solution with magnetic stirring. The mixed solution was transferred into a 100 mL 

Teflon Lined stainless steel autoclave after the solution became suspension. The autoclave 

was sealed and maintained at 180 °C for 48 h and then cooled to room temperature 

naturally. The products were filtered off, washed with distilled water and absolute ethanol 

several times to remove any possible residue, and dried in vacuum at 75 °C for future 

application. 

Synthesis of H2V3O8@C core-shell composites 

The synthesis of H2V3O8@C core-shell composite was according to our previous 

reports [2, 3]. In a typical procedure, 0.5 g of the as-obtained H2V3O8 nanobelts were 

dispersed into the glucose solution (3.0 g of glucose and 60 mL of distilled water) in a 

100 mL beaker under ultrasonic for 20 min, and then the mixture was stirred vigorously 

for 1 h by magnetic stirrer. After the solution became suspension, they were transferred 

into a 100 mL Teflon Lined stainless steel autoclave, which was sealed and maintained at 

180 °C for 4 h. After cooling to room temperature naturally, the products were filtered off, 

washed with distilled water and absolute ethanol several times, and dried in vacuum at 

75 °C for further characterization and application. 
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Figure S1 

 

Figure S1. XRD patterns of the samples obtained at various calcined temperatures for 2 

h: (A) VC@C series; (B) VN@C series; (C) Identification of the differences of VC@C 

and VN@C. 
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Figure S2 

 

Figure S2. SEM image of VN@C and the corresponding elemental mapping images. 
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Figure S3 

 

Figure S3. SEM image of VC@C and the corresponding elemental mapping images. 

 

 

 

Figure S4 

 

Figure S4. FTIR (a) and Raman (b) spectra of VN@C and VC@C. 
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Figure S5 

 

Figure S5. The cycling stability of the as-fabricated VC@C and VN@C SSC electrodes. 

 

 

 

 

Figure S6 

 

Figure S6. Ragone plots of VN@C SSC device and VC@C SSC device. 
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Table S1 

Table S1. Comparison of the electrochemical performance of various materials based on SC devices. 

Various device Electrolyte Potential/V 
Capacitance 

/mF·cm−2 
Energy density Power density 

Cycling 

capability 
Reference 

RGO/Cellulose SSC H2SO4/PVA 0~0.8 46, 2 mV·s−1 15 μWh cm−2 − 
99 % after 

5000 
[4] 

Activated carbon cloth 

SSC 
H2SO4/PVA 0~1 31, 10 mV·s−1 − − 

95 % after 

20000 
[5] 

Graphene-cellulose 

tissue composites SSC 
H2SO4/PVA 0~1.1 80 9 μWh cm−2 100 mW cm−2 

90 % after 

5000 
[6] 

Hierarchical carbon 

tubular nanostructures 

SSC 

H3PO4/PVA 0~1 80, 5 mV·s−1 − − − [7] 

Hierarchical carbon 

tubular nanostructures 

SSC 

KOH/PVA 0~1 79, 5 mV·s−1 − − − [7] 

Graphite 

nanosheets/PANI SSC 
H2SO4/PVA 0~0.8 77.8, 0.1 mA cm−2 − − 

83 % after 

10000 
[8] 

PET/Pt/MnO2 SSC H3PO4/PVA 0~0.8 20, 10 mV·s−2 1.9*10−6 Wh cm−2 1.6*10−4 W cm−2 
82.2 % 

after 10000 
[9] 

V2O5 H2O/graphene 

SSC 
LiCl/PVA −0.8~0.8 12, 0.25 A·m−2 1.14 μW h cm−2 10.0 μW cm−2 

95 % after 

2000 
[10] 

VO2 NF@3DG SSC K2SO4 −0.6~0.6 70.8, 0.5 mA·cm−2 279.6 mWh m−2 6000 mW m−2 
64 % after 

3000 
[11] 

VC@C SSC device LiCl/PVA 0~0.8 46, 5 mV·s−1 0.024 Wh m−2 0.8 W m−2 
81 % after 

2000 
This work 

VN@C SSC device LiCl/PVA 0~0.8 65, 5 mV·s−1 0.041 Wh m−2 0.8 W m−2 
85 % after 

2000 
This work 

 

ASC = Asymmetric Supercapacitors; SSC = Symmetric Supercapacitors; M = mol L−1; PVA = Polyvinyl Alcohol 
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