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Figure S1. (a) Schematic diagram of the diffusion cell used to measure the VO2+ crossover; (b) sorption 
spectra of the VOSO4 solution for four different concentrations at λmax = 766 nm; and (c) the calibration 
curve of the VOSO4 solution with the concentration range between 0.001 M and 0.005 M. 
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Figure S2. EDX data of the 5%@Nafion/SiO2@270 °C sample. 

 

 

 

 
Figure S3. TEM micrographs and particle diameter distribution of 3%@Nafion/SiO2@270 °C (a); 
5%@Nafion/SiO2@270 °C (b); 10%@Nafion/SiO2@270 °C (c); and 15%@Nafion/SiO2@270 °C (d) 
samples. 
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Figure S4. Comparison of the time-dependent vanadium ion concentrations (a), permeability (b), 
proton conductivities (c), and ion selectivity (d) of 3%@Nafion/SiO2@240 °C, 3%@Nafion/SiO2@270 °C, 
3%@Nafion/SiO2@300 °C, 5%@Nafion/SiO2@240 °C, 5%@Nafion/SiO2@270 °C, 5%@Nafion/SiO2@300 
°C, 10%@Nafion/SiO2@240 °C, 10%@Nafion/SiO2@270 °C, 10%@Nafion/SiO2@300 °C, 
15%@Nafion/SiO2@240 °C, 15%@Nafion/SiO2@270 °C, 15%@Nafion/SiO2@300 °C, and pure Nafion 
samples. 
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Figure S5. The ratio of proton conductivity and temperature of 3%@Nafion/SiO2, 5%@Nafion/SiO2, 
10%@Nafion/SiO2, and 15%@Nafion/SiO2 samples. 

 

 

 
Figure S6. The stress-strain behavior for pure Nafion and 5%@Nafion/SiO2@270 °C samples before 
and after 21 days of immersion in V5+ solution. 
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