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Figure S1. XRD patterns of synthesized Nb2O5 with monoclinic, orthorhombic, and mixed 

monoclinic-orthorhombic phases.
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Figure S2. XRD patterns of the TiNb2O7 synthesized from the orthorhombic Nb2O5 precursor 

at synthesis temperatures of 800, 1000, 1100 ºC, with impurities marked with red asterisks. 
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Figure S3. XRD patterns of the TiNb2O7 synthesized from the monoclinic Nb2O5 precursor at 

synthesis temperatures of 800, 1000, 1100 ºC, with impurities marked with red asterisks. 
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Figure S4. XRD patterns of the TiNb2O7 synthesized from the Nb2O5 precursor with mixed 
monoclinic-orthorhombic phases at the synthesis temperatures of 1100 ºC.
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Figure S5. Rietveld refinement of the XRD patterns for C-TNO and OD-TNO.
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Figure S6. XPS survey spectra of C-TNO and OD-TNO.
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Figure S7.  SEM images of ball-milled (a) C-TNO and (b) OD-TNO samples, with their size 

distribution shown in (c) and (d) respectively. SEM images of (e and f) C-TNO@Super P and 

(g and h) OD-TNO@Super P.
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Figure S8. The comparison of (a) rate capability and (b) cycling performance for OD-TNO 

with different PAA-based binders (PAA, Li25%-PAA, Li50%-PAA, and Li75%-PAA). 
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Figure S9. Cross-sectional SEM images of OD-TNO electrodes with (a) PVDF and (b) Li-

PAA binders coated on copper current collector.
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Figure S10. Coulombic efficiency of OD-TNO with PVDF and Li-PAA binders. Cells were 

subjected to 10 formation cycles that are not shown here.
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Figure S11. XRD pattern of PVDF binder.
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Figure S12. XRD patterns of PAA and Li50%-PAA binders.
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Figure S13. The GITT curves for a) OD-TNO/Li50%-PAA, b) C-TNO/Li50%-PAA, and c) OD-

TNO/PVDF.
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Figure S14. Lithium diffusion coefficients during delithiation process in OD-TNO/PVDF and 
OD-TNO/Li-PAA.
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Figure S15. CV curves for a) OD-TNO/PVDF and b) C-TNO/Li-PAA at different scan rates.
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Figure S16. Schematic configuration of LiNi0.5Mn1.5O4//OD-TNO/Li-PAA full cell battery.
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Table S1. Comparison of synthesis methods, precursors and experimental times for TiNb2O7 
anode materials in reported literature.

Ref. Synthesis method Precursors Experimental time

1 Solid state TiO2 and Nb2O5 > 96 hours

2 Solid state TiO2, Nb2O5 and Tb4O7 24 h

3 Solvothermal Tetrabutyl titanate (TBT), NbCl5, 
lanthanum acetate (C6H9LaO)

24 h (preservation)
 + 5 h (calcination)

4 Solid state TiO2, CuO and Nb2O5 48h

5 Solvothermal NbCl5, Titanium isopropoxide 
(C12H28O4Ti)

24 h (autoclave) 
+ 3 h (sintering)

6 Solvothermal Titanium isopropoxide 
(C12H28O4Ti),
niobium ethoxide (Nb(OC2H5)2

24 h (autoclave) 
+ 2 h (sintering)

7 Sol-gel Tetrabutyl orthotitanate 
(Ti(OC4H9)4),
niobium ethoxide (Nb(OC2H5)5)

1 h (stirring) 
+ 3 h (calcination)

8 Solvothermal NbCl5, Ti(OBu)4 16 h (heat treat)
+ 5 h (annealing)

9 Solid state TiO2, Nb2O5 and Cr2O3 20 h

10 Solvothermal Titanium butoxide (Ti(OC4H9)4), 
niobium ethoxide (Nb(OC2H5)5)

12 h (autoclave) 
+ 5 h (calcination)

11 Solvothermal Tetrabutyl titanate (TBT),
vanadium pentoxide (V2O5), 
NbCl5

24 h (preservation) 
+ 6 h (sintering)

12 Solid state TiO2, Nb2O5, V2O5 12 h

13 Sol-gel Nb2O5, Nb and TiO2 24 h

14 Solid state TiO2 and Nb2O5 4 h

15 Solvothermal Niobium ethoxide (Nb(OC2H5)5), 
isopropyl titanate

3 h

16 Sol-gel NbCl5, titanium butoxide 3 h

17 Hydrothermal Titanium isopropoxide 
(Ti[OCH(CH3)2]4), NbCl5, 
Cr(CH3COO)3

3 days and 4 h

18 Solvothermal Tetrabutyl titanate (TBT), 
Ammonium cerium nitrate 
((NH4)2Ce(NO3)6), NbCl5

24 h (preservation)
 + 5 h (sintering)
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Table S1 (cont'd). Comparison of synthesis methods, precursors and experimental times for 
TiNb2O7 anode materials in reported literature.

Ref. Synthesis 
method

Precursors Experimental time

19 Solvothermal C16H36O4Ti, C10H5NbO20 12 h (stirring)
 + 1 h (calcination)

20 Hydrothermal NbCl5, titanium isopropoxide 5 h (stirring) 
+ 5 h (calcination)

21 Solid state TiO2 and Nb2O5 15 h
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Table S2. Rietveld refinement results for C-TNO and OD-TNO.

Sample a (Å) b (Å) c (Å) α, γ (°) β (°) V (Å3)

C-TNO 20.361 3.800 11.876 90 120.177 794.334

OD-TNO 20.363 3.797 11.885 90 120.208 794.890
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Table S3. Impedance values of OD-TNO with PVDF, PAA and Li50%-PAA binders.

Sample RS (Ω) Rct (Ω)

OD-TNO/PVDF 2.15 96.17

OD-TNO/PAA 2.29 58.46

OD-TNO/Li50%-PAA 2.81 33.94
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