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1. FTIR-Spectra of TiO2-raw, TiO2@C and TiO2  

 

 

Fig. S1 FTIR-Spectra of TiO2-raw, TiO2@C and TiO2 

 



The FT-IR spectrum of the TiO2-raw material reflects all the characteristic 

absorptions of the typical precursor Ti[(OCH2CH2)nO]2. The peaks of 3393 cm-1 and 

1640 cm-1 are assigned to the stretching vibrations of O-H, corresponding to the 

adsorbed water.1,2 The bands located at 2928 cm-1 and 2869 cm-1 belong to the 

stretching vibrations of C-H.3-6 The peak at 1459 cm-1 is assigned to O-CH2 bending 

vibration.3-5 Three peaks at 1359 cm-1, 1280 cm-1 and 1226 cm-1 can be attributed to 

C-H wagging and twisting vibration, respectively. 3-5 The peak at around 1119 cm-1 

and 1077 cm-1 is assigned to the C-O and C-O-C stretching vibration, indicating the 

formation of polyethyleneglycol.3-5 The bands at 640 cm-1 and 575 cm-1 can be 

assigned to Ti-O-C, while the band at 490 cm-1 is the characteristic of the Ti-O-Ti 

stretching and bending vibration, indicating the coordination of the polymer with 

Ti4+.6 All the adsorption bands stated above suggest the formation of the polymeric 

ligand, which pyrolize and convert to carbon coated TiO2 particles in the subsequent 

annealing process. 

 

2. X-ray photoelectron spectroscopic (XPS) spectra of TiO2@C. 

 

Fig. S2 Typical XPS spectra of the TiO2@C: (a) survey spectra, (b) Ti 2p region XPS 

spectrum. 

 

 

 

 



3. The photo images of the TiO2@C and TiO2. 

 

 

Fig. S3 The photo images of the (a)TiO2@C and (b)TiO2. 

 

 

4. TEM images of TiO2. 

  

Fig.S4 TEM images of TiO2: (a) Low and (b) high magnification. 

 

 

 

5. The electrochemical performance of TiO2 electrode  



 

 

Fig. S5. The charge-discharge profiles of TiO2 electrode in 1.0 mol L-1 NaPF6 +EC-

DEC (v/v=1/1) electrolyte at the current density of 0.05 A g-1 in a voltage range of 0 

to 3 V. 

6. The electrochemical performance of carbon additives (acetylene black)  

 



Fig. S6.The charge-discharge profiles of acetylene black (AB) in 1.0 mol L-1 NaPF6 

+EC-DEC (v/v=1/1) electrolyte at the current density of 0.05 A g-1 in a voltage range 

of 0 to 3 V. 

 

As shown in Fig. S3, the carbon addictive acetylene black (AB) can deliver a 

reversible capacity of 76.8 mAh g-1 at the current densities of 0.05 A g-1. As the weight 

ratio of TiO2/AB=8:1, the capacity contribution of the carbon addictive is calculated to 

be 9.6 mAh g-1. 

 

7. Electrochemical impedance spectra (EIS) of the TiO2@C and TiO2 at fully 

charge state after 100 cycles. 

 

Fig. S7. Electrochemical impedance spectra (EIS) of the (a) TiO2@C and (b) TiO2 at 

fully charge state after 100 cycles. 

 

 

Table S1 Fitting results of the Nyquist plots using the equivalent circuit. 

samples Ri (Ω) RSEI 

(Ω) 

CPE1(F) Rct(Ω) CPE2(F) Chi-

Squared 



TiO2@C 3.2 13.3 1.4×10-5 305.4 8.0×10-5 1.0×10-3 

TiO2 3.3 87.2 1.5×10-3 403.9 1.5×10-5 1.0×10-3 
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