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Fig. S1: Schematic crystal structure of the NTP material. 

 

 

Fig. S2: (a) Galvanostatic performances of the NTP and NTP@C materials at the current 
rate of 0.5C in the voltage range 1.85-3.0V; (b) Rate performance of the NTP material within 

the voltage range 1.85 – 3.0 V. 



 

 

Fig. S3:  Nyquist plots of the NTP and NTP@C materials: a) before cycling, b) after 20 
cycles in the voltage window 1.85 – 3.0 V (1C current rate). 

 

 

Table S1: R values of the fitted Nyquist curves of both pristine NTP and carbon coated 
NTP@C materials before cycling. 

SOC Rs (Ohm) Re (Ohm) Rct (Ohm) 

NTP@C 13.23 250.6 11.38 

NTP 18.39 290.3 15.56 

 

 

Table S2: R value of the fitted Nyquist curves of both pristine NTP and carbon coated 
NTP@C materials after 20 cycles within the voltage range 1.85- 3.0 V (1C current rate). 

SOC Rs (Ohm) RSEI (Ohm) Re (Ohm) Rct (Ohm) 

NTP@C 3.49 38.06 0.09 27.54 

NTP 3.38 55.11 8.76 35.19 

 

 



 

Fig. S4: Ex-situ XRD at different states of charge and discharge. 

 

 

 

 

Fig. S5: Comparative SEM images of the NTP@C electrodes: before cycling (pristine), after 
discharge to 0.5V, After one cycle 3.0 V (discharge to 0.5 and charge back to 3.0 V), and 

after 100 cycles in the voltage range 1.85-3.0 V (current rate of 20C). 

 

 

 

 

 

 



 

Fig. S6: XRD of the NTP@C electrode at the OCV, after 1 cycle at a current rate of 0.1C, 
after 80 cycles at the current rate of 0.5C, and  400 cycles at the current rate of 5C, in the 

voltage range 0.5-3.0V. 

 

 

Fig. S7: XPS spectra of the NTP@C material after one cycle in the voltage range 0.5-3.0 V 
(current rate 0.1C). 



 

Fig. S8: XPS data of Ti2p and Ni2p at the OCV (a) & (b), and after 1 cycle (c) & (d) within 
the voltage window 0.5-3.0V. 

 

 

 

Fig. S9: Plot of voltage V vs τ1/2 showing the linear fit. 

 

 



 

Fig. S10: a) CV at different scan rates in the voltage window 1.85-3V; b) peak current rates 
vs the square root of the scan rate. 

 


