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Fig. S1 The single stability of the Pt/b-TiO, NFs photocatalyst.



Fig. S2 TEM images of the Pt/b-TiO, NFs, (a)and (b) show the photocatalyst after 20

h and 40 h reaction, respectively.
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higher resolution of the Pt/b-TiO,
NFs after reaction for 0 h, 1 h, 20 h, and 40 h, respectively.
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Fig. S4 (a), (b), (c), and (d) are the HRTEM images of the Pt/b-TiO, NFs after reaction
for 0 h, 1 h, 20 h, and 40 h, respectively.
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Fig. S5 (a), (b), (c), (d) are the statistical histogram of Pt nanoparticles size distribution

after reaction for O h, 1 h, 20 h, and 40 h, respectively. (e) Statistical chart of Pt particle

The average dimensions (a) of 5.0 = 1.7 nm (Mean of A/ = 200 measurements, + SD)

are Pt before the reaction (Oh). And 5.2 + 2.7 nm (b), 5.1 £ 2.3 nm (c), and 5.3 £ 2.3
nm (d) are average dimensions of Pt nanoparticles after the reaction for 1 h, 20 h, and

40 h, respectively. Particle sizes are all concentrated at 4~6 nm (Fig. S3e), and there is
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Fig. S6 EPR spectra of the Pt/b-TiO, NFs soaked in H,O, for 20 h and 40 h,
respectively.
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Fig. S7 UV-Vis absorption spectra of the Pt/b-TiO, NFs immersed in H,O and H,0,.
The H,0O, concentration here is the same as the H,O, concentration under reaction

conditions.
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Fig. S8 Photoluminescence emission spectra of the Pt/b-TiO, NFs immersed in H,O
and H,O,. The H,0, concentration here is the same as the H,O, concentration under

reaction conditions.
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Fig. S9 Simulation diagram of in-situ photocatalyst regeneration strategy.
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Fig. S10 The UV spectra for o-tolidine oxidation test of detecting peroxides. (a) the
Pt/b-TiO, NFs photocatalyst after 40 h reaction, (b) the regenerated Pt/b-TiO, NFs
photocatalyst. The Pt/b-TiO, NFs photocatalyst after 40 h reaction has strong
characteristic absorption at 438 nm, indicating that H,O, is adsorbed on the
photocatalyst surface. The regenerated sample does not have this characteristic
absorption peak, indicating that there is no H,O, adsorbed on the surface of the

regenerated photocatalyst.
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Fig. S11 UV-Vis absorption spectra of the fresh, reacted for 40 h, and regenerated Pt/b-
TiO, NFs photocatalyst.
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Fig. S12 Photocurrent I-t curves of the fresh, reacted for 40 h, and regenerated Pt/b-
TiO, NFs photocatalyst.
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Fig. S13 Photoluminescence emission spectra of the fresh, reacted for 40 h, and

regenerated Pt/b-TiO, NFs photocatalyst.
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Fig. S14 XPS spectra of (a) O 1s, (b) Ti 2p and (c) Pt 4f of the fresh, reacted for 40 h,

and regenerated Pt/b-TiO, NFs photocatalyst.

Most of the regenerated Pt could not return to the initial state, because the content of
Pt?* gradually increased with the progress of the photocatalytic pure water splitting

reaction, and the bubbling regeneration method could not reduce the content of oxidized

Pt.
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Fig. S15 FTIR spectra of the fresh, reacted for 40 h, and regenerated Pt/b-TiO, NFs

photocatalyst.
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S2. Supplementary Tables
Table. S1 Quantitative analysis of Pt/b-TiO, NFs after 0 h, 1 h, 20 h, and 40 h of UV

light irradiation.

Lattice oxygen Surface Hydroxyl
(Ti.0) (Ti-OH) Physisorbed Water
Oh 74.47% 14.36% 11.17%
UV-1h 63.14% 20.85% 16.01%
UV-20h 64.17% 18.37% 17.46%
UV-40h 73.15% 15.77% 11.09%
Regeneration 79.11% 13.30% 7.59%
Ti** 2ps» Ti** 2psp Ti** 2p3p
Oh 53.87% 8.48% 37.65%
UV-1h 68.00% 6.75% 25.25%
UV-20h 68.90% 7.95% 23.15%
UV-40h 69.56% 5.28% 25.15%
Regeneration 55.07% 7.60% 37.33%
Pt 4f;), Pt? 4f;), P2+ 4f,), Pt2* 4fs),
Oh 5.90% 23.13% 11.07% 59.90%
UV-1h 17.44% 46.36% 0.95% 35.25%
UV-20h 13.02% 19.67% 4.06% 63.25%
UV-40h 13.02% 19.66% 4.05% 63.27%
Regeneration 11.95% 20.39% 0.71% 67.05%
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Table. S2 Comparison of data on the stability of photocatalysts for photocatalytic
overall water splitting. In the past three years, the highest stability time was 216 h, and
95% of them were stable for 20~30 h.
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