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Figure S1. XPS N1s fitted core level spectrum of the TiO2-annealed600-NHj3 film.

The fitted XPS N1s core level spectrum of the TiO2-annealed600-NHs film shows the presence
of B-N at the low binding energy. This confirms the surface of this film is doped by nitrogen
and therefore, one can deduce the presence of oxygen vacancies [1-2]
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Figure S2. XPS survey spectra of the TiO2-amorphous, TiO2-Annealed600 and TiO»-
annealed600-NHjs films



The XPS survey spectra of all prepared films are presented in Figure S2. The spectra show the
presence of titanium, oxygen and carbon elements (adsorbed carbon). In addition, the XPS
spectrum of theTiO.-annealed600-NHz film shows an additional intense peak related to
nitrogen (the amount is 18.5 at.%). This indicates that the surface of this film is highly doped
with nitrogen.

The elemental compositions (from XPS analysis) of the TiO2-amorphous, TiO2-Annealed600
and TiOz-annealed600-NHjs films are summarized in Table S1.
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Figure S3. Au 4f core level spectra of the Au NPs deposited onto the (a) TiO2-amorphous,
(b) TiO2-Annealed600 (c) TiO2-annealed600-NHs films



The Au 4f core level spectra of the Au NPs deposited onto the three TiO2 polymorph films,
show a shift of around 0.1 eV. Such a shift may be considered as negligible to suggest an
oxidation, but could eventually be attributed to size effect of the particles.
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Figure S4. XPS valence band spectra of the samples obtained for the Au NPs deposited onto
the TiO2-Annealed600 film during different deposition times (3 to 15s). Similar results are
obtained in the case of the Au NPs deposited onto the TiO2-amorphous or TiO--
annealed600-NHs films.

The XPS valence band spectra of the Au NPs on the TiO2-.Annealed600 film during different
deposition times (3-15s) show that the fermi level does not shift whatever the Au deposition
time; this confirms no surface oxidation and the chemical stability of the deposited Au NPs
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Figure S5. XPS O1s fitted core level spectra of the TiO2-Annealed600 film before (a) and
after (b) 15 s Au NPs deposition

The XPS O1s fitted core level spectra of the TiO2—.Annealed600 film before and after 15 s

Au NPs deposition (Fig S5 a and b, respectively) show an increase of the amount of hydroxyl
group by almost two-fold when Au NPs are deposited during 15 s.
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Figure S6. XPS Ti2p fitted core level spectra of the TiO2-Annealed600-NHz film before (a)
and after (b) 10 s Au NPs deposition

The XPS Ti2p fitted core level spectra of the TiO2-Annealed600-NH3 film before and after
15 s Au NPs deposition (Fig S6 a and b, respectively) show clearly an increase of the oxide
component (TiOx) and the decrease of the TiN component after Au NP deposition after 15 s.
This confirms surface oxidation of the film after Au NP deposition.
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Figure S7. XPS O1s fitted core level spectra of the TiO2-Annealed600-NHs filmbefore (a)
and after (b) 15 s Au NPs deposition

The XPS O1s fitted core level spectra of the TiO.—Annealed600-NH3 film before and after 15
s Au NPs deposition show a very small variation of the components that can be related to
oxygen vacancies (Vo) or OH groups. This indicates that the oxidation of the film does not
take place at the Vo sites.
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Figure S8. XPS N1s fitted core level spectra of the TiO2-Annealed600-NH3 film before (a)
and after (b) 15 s Au NPs deposition

In Figure S8 are shown the XPS N1s fitted core level spectra of the TiO.-Annealed600-NH3
film before and after 15 s Au NPs deposition. The atomic percentage of the amount of B-N is
almost the same before and after Au NPs deposition, indicating again that no oxidation takes
place at the VVo. This is in good agreement with the O1s spectra presented in Figure S7.



Table S1.
annealed600-NHs films from XPS analysis.

Elemental composition of the TiO2-amorphous, TiO2-Annealed600 and TiO--

Sample Ols(at. %) Ti2p (at.%) Cls(at. %) N 1s(at. %)
TiOz-amorphous 41.9 50.7 7.3 x
TiO2-Anneal600 47.8 46.7 5.3 X

TiOz-annealed600-NH3 22.68 53.8 4.9 18.5
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