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Figure S1  S7.



Figure S1. (A) the real part (ε’), (B) the imaginary part (ε”) and (C) the electrical dissipation factor (tgδε) frequency profiles of the complex permittivity in the microwave region of 1  18 GHz of pristine TiO2 nanocrystals with various rutile percentages: (a) anatase, (b) 8% rutile, (c) 30% rutile, (d) 50% rutile, (e) 60% rutile, (f) 70% rutile, (g) 100% rutile.




Figure S2. The averaged value of the real part (ε’) of the complex permittivity in the microwave region of 1  18 GHz of pristine TiO2 nanocrystals with various rutile contents and the change of the total SSA of anatase and rutile phases as a function of the rutile percentage.








Figure S3. (A) the real part (’), (B) the imaginary part (”) and (C) the magnetic dissipation factor (tgδ) frequency profiles of the complex permeability in the microwave region of 1  18 GHz of hydrogenated TiO2 nanocrystals with various rutile percentages: (a) H-anatase (0% rutile), (b) H-8% rutile, (c) H-30% rutile, (d) H-50% rutile, (e) H-60% rutile, (f) H-70% rutile, (g) H-rutile (100% rutile).






Figure S4. (A) the real part (’), (B) the imaginary part (”) and (C) the magnetic dissipation factor (tgδ) frequency profiles of the complex permeability in the microwave region of 1  18 GHz of pristine TiO2 nanocrystals with various rutile percentages: (a) anatase, (b) 8% rutile, (c) 30% rutile, (d) 50% rutile, (e) 60% rutile, (f) 70% rutile, (g) 100% rutile.




Figure S5. 1H NMR spectra of hydrogenated TiO2 nanocrystals with various rutile percentages: (a) H-anatase (0% rutile), (b) H-8% rutile, (c) H-30% rutile, (d) H-50% rutile, (e) H-60% rutile, (f) H-70% rutile, (g) H-rutile (100% rutile).





Figure S6. (A) C 1s and (B) Survey XPS spectra of pristine TiO2 nanocrystals and hydrogenated TiO2 nanocrystals with various rutile percentages: (a) H-anatase (0% rutile), (b) H-8% rutile, (c) H-30% rutile, (d) H-50% rutile, (e) H-60% rutile, (f) H-70% rutile, (g) H-rutile (100% rutile).



   
[bookmark: _GoBack]Figure S7. (A) ESR spectra of pristine and hydrogenated TiO2 nanocrystals with 60% rutile. (B) ESR spectra of hydrogenated TiO2 nanocrystals with various rutile percentages: (a) H-anatase (0% rutile), (b) H-8% rutile, (c) H-30% rutile, (d) H-50% rutile, (e) H-60% rutile, (f) H-70% rutile, (g) H-rutile (100% rutile).
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