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Fig. S1 Observation of a hydrolysis degree on three types of mixture solutions prepared with different 

molar ratios of acetic acid to Ti(IV)/Nb(V) precursors in ethanol. (a) CAc / CMe = 0, (b) CAc / CMe ≈ 0.5, 

and (c) CAc / CMe ≈ 1; the molar concentrations of metal precurors in the solutions are fixed at 0.5 M.
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Fig. S2 FTIR spectra of powders prepared by Ti (IV)/Nb (V) alkoxide precursors and acetic acid after 

drying at 100 oC in air.
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Fig. S3 SEM images of TNO NTs-2 calcined at different temperatures: (a) 700 oC, (b) 850 oC, and (c) 

1000 oC. 
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Table 1. Calculation of mean particle sizes of TNO NTs based on Scherrer equation.
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Fig. S4 XRD peak patterns of TNO NTs-1 calcined at different temperatures in air for 2h: (a) 700 oC 

and (b) 750 oC
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Fig. S5 Pore size distribution in the ranges of micro (d < 2 nm) and mesopore (2 nm < d < 50 nm): (a) 

and (b) TNO NTs-2, and (c) and (d) TNO NTs-3.
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Table 2. Comparison of titanium based metal oxides on their surface area prepared with different kinds 

of templates, chemicals, and calcination temperatures.
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Table 3. Comparison of the electrochemical performances of TiNb2O7 previously reported.
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Fig. S6 Electrochemical impedance spectra of TNO NTs-1/2/3 electrodes obtained by sinusoidal wave 

with an amplitude of 10.0 mV within the frequency range from 200 kHz to 0.1 Hz.


