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Figure S1. TEM images of TiO, nanoparticles before (a) and after (b) amination by

APTES.
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Figure S2. (a) XPS spectra of pristine TiO, and TiO,-NH,@Au NCs. High-resolution
XPS surveys of Ti 2p species (b) of pristine TiO,, Au 4f species (¢) and N 1s species

(d) of TiO,-NH,@Au NCs.

Supplementary Note I: XPS was performed to analyze the surface composition as well
as the chemical valence states of TiO, and TiO,-NH,@Au NCs. As shown in Figure
S2a, the TiO,-NH,@Au NCs exhibits a weak signal of N 1Is in the wide-scan XPS
spectrum comparing with pristine TiO,, which may be originated from the APTES and
GSH. Moreover, two new signals corresponding to Au 4f and Au 4d could be clearly
seen in the XPS spectrum of the TiO,-NH,@Au NCs, which provides another evidence
on the hybridization of Au NCs with the TiO,. Meanwhile, the high-resolution XPS
survey of Ti 2p for pristine TiO, (Figure S2b) exhibits two peaks at binding energies of

458.0 and 463.7 eV, corresponding to Ti 2ps; and Ti 2py,, respectively.! The peaks



with binding energy of 87.00 eV and 83.10 eV in Figure S2c¢ are ascribed to the Au 415/,
and Au 4f;, of metallic Au (Au®), respectively. By contrast, the additional doublet
peaks at 87.80 eV and 83.80 eV are assigned to the Au 4f5, and Au 4f;, of Au",
respectively (Figure S2¢).>* In addition, the high-resolution N 1s spectrum of the TiO,-
NH,@Au NCs could be deconvoluted to three components at 399.51, 400.79, and
401.63 eV (Figure S2d), which can be attributed to the -NH,/~NH—, R3;N and —NH;3*
functional groups, respectively.> As a result, it confirms the successful grafting of Au

NCs on the surface of TiO,-NH,.
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Figure S3. FTIR spectra of TiO,, TiO,-NH,, TiO,+Au NCs, and TiO,-NH,@Au NCs.

Supplementary Note II: As comparing with the FTIR spectra of TiO,, TiO,-NH, and
TiO,+Au NCs, the FTIR spectrum of TiO,-NH,@Au NCs displays three peaks at 1640
cm!, 1540 cm!, and 1400 cm!, corresponding to C=0 stretching, N—H bending, and
C—N stretching, respectively.® This result further proves that the TiO, and Au NCs are

linked together by the amidation reaction.
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Figure S4. Bacterial colony growth of E. coli in presence of three samples of TiO,-

NH; @Au NCs prepared with the APTES dosage of 15, 25, and 35 pL.
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Figure S5. (a) Bacterial colony growth of E. coli in presence of five samples of TiO,-
NH,@Au NCs with different loadings of Au NCs. (b) The antibacterial rates of TiO,-
NH,@Au NCs-X photocatalysts as well as other reference samples such as TiO, and
TiO,-NH,. (Note: X = 1, 2, 3, 4 and 5, which correspond to samples with different
concentrations of the loaded Au NCs from 4 mM, 8 mM, 12 mM, 16 mM, and 20 mM,

respectively).
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Figure S6. EDX spectrum of the TiO,-NH,@Au NCs prepared at the optimal

concentration of Au NCs (i.e., 12 mM).
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Figure S7. Bacterial colony growth of B. subtilis (a) and P. aeruginosa (b) in the
presence of TiO,, TiO,-NH,, TiO,-NH,@Au NCs, TiO,+Au NCs under either visible
light illumination or dark condition for 60 min. Bactericidal activity for gram-positive

B. subtilis (c) and gram-negative P. aeruginosa (d) under different conditions.
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Figure S8. Cytotoxicity assay of TiO,-NH,@Au NCs with the same dosage of HeLa

cells evaluated by MTT Kit after 24 h treatment.
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Figure S9. Durability test of the TiO,-NH,@Au NCs for visible-light-driven bacterial
killing of E. coli.



Figure S10. TEM image of the TiO,-NH,@Au NCs after photocatalytic test.
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Figure S11. VB-XPS curves of TiO, (a), TiO»-NH, (b), TiO»+Au NCs (c) and TiO»-
NH,@Au NCs (d).

Supplementary Note III: From the VB-XPS plots, the VB potentials of TiO,, TiO,-

NH,, TiO,+Au NCs and TiO,-NH;@Au NCs (Eyg.xps) were measured as 2.64, 1.99,

1.65 and 1.24 eV according to their VB-XPS plots, respectively. Therefore, the VB



values (vs. NHE) of TiO,, TiO,-NH;, TiO,+Au NCs and TiO,-NH,@Au NCs were
calculated to be 2.70, 2.05, 1.71 and 1.30 eV, respectively, based on the formula Exyg
= ¢ + Evyp.xps - 4.44 (Exgg: standard hydrogen electrode potential; ¢: electron work
function of the XPS analyzer, and the value was 4.50.).” 8 The CB position can be
deduced from the equation, Ecg = Evg - E, (E, is the energy bandgap). On the basis of
the above equations, the CB positions of TiO,, TiO,-NH,, TiO,+Au NCs and TiO,-
NH,@Au NCs were calculated to be -0.50, -1.11, -1.38 and -1.45 eV, respectively.
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Figure S12. (a) UV—visible absorption spectra of Auys(SG),s. The inset show digital
photos of the Auys(SG);g solution under (1) visible and (2) UV light irradiation. (b)
Bacterial colony growth of E. coli in the presence of TiO,-NH,@Au NCs and TiO,-
NH,@ Au,s(SG);g under visible light illumination for 60 min.



Figure S13. Typical SEM images of bacteria before (a, ¢) and after (b, d) visible light
illumination for 60 min over TiO,-NH,@Au NCs. S. aureus: (a, b); E. coli: (¢, d).
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