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Figure S1. Sketch of the activation of the catalyst and formation of reactive radicals.
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Characterization of the photocatalysts

Figure S2. Results of the SEM/EDX analysis on samples (a) TZ10, (b) TZ21, (c) TZ11 and (d) TZ12.
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Figure S3. Micro-Raman spectra, as measured at different random locations, within each sample.

Absorbance spectrum of the dye
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Figure S4. Absorbance spectrum of 15 uM aqueous MB solution.
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Table S1. TiO2/ZnO-based photocalysts and their MB degradation performance.

Entry Photocatalyst Synthesis Ref. Irradiation Catalyst Dye 1h degradation k / min™
concentration concentration percentage
1 TiO:2 ES [S1] UV lamp 2.5mgmL™ 20% (4 h)
2 Ti02/ZnO 2.5 mg mL™? 55% (4 h)
3 TiO:2 ES [S2] 365 nm UV 10 mg mL™ 15 pM (5mg/L) 93% (3 h)
4 TiO2/ZnO lamp 35-83% (3 h)
5 ZnO 99% (B h)
6 TiO2 ES [S3] UV lamp 68% (1.5h)
7 ZnO 73% (1.5h)
8 TZ13 85% (1.5h)
9 ZT21 Hydro- [S4] Sun light 1 mgmL™ 10 uM 3.00-1071
10 7741 thermal (862 W cm™) 6.52-1071
11 TiO2/ZnO (1:3-3:1) Solvo- [S5] Hg VIS lamp 2.5 mg mL™ 10 ppm 31-63% (2h)
thermal

12 ZnO Hydrother [S6] Hg UV-VIS 50 uM 5.55:1073
13 ZT12 mal lamp 7.46-107
14 ZT11 (35 mW cm™) 9.00-10°
15 ZT121 1.37-1072
16 TiO:2 5.16-1073
17 TiO2 ES Present 350 nm UV 0.10 mg mL™* 15 uM 94% (<4h) 1.24-102
18 work lamp 0.33 mg mL™ 99% (40 min) 1.12-1071
19 (10 mW cm™) 0.66 mg mL™" 97% (<2h) 3.32:1072
20 1.00 mg mL! 99% (<2h) 4.37-1072
21 TZ11 ES Present 350 nm UV 0.33 mg mL™ 15 uM 12% (2h)
22 TZ12 work lamp 41% (2 h), 59% (3 h)
23 TZ721 (10 mW cm™) 42% (2 h), 56% (3 h)
24 TZ21+NaOH 51% (2 h), 61% (3 h)
25 TZ12 ES Present 550 nm VIS 0.33 mg mL™ 15 uM 3% (~1.5h)
26 TZ21+NaOH work lamp 14% (3 h)

(7 mW cm™)
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Characterization of the chemically etched photocatalyst

TZ21NaOH

Figure S5. Results of the SEM/EDX analysis on sample TZ21NaOH.
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Figure S6. Results of XRPD analysis on sample TZ21 before and after chemical etching by NaOH (inset: the most intense
diffraction peaks).
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UV and VIS-light catalyzed degradation of the dye
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Figure S7. (a) Absorbance spectra recorded at different time intervals on an aqueous MB solution with initial 15 uM
concentration, under exposure to 350 nm UV radiation (power density: 10 mW cm™) and with a catalyst concentration of 0.33
mg mL™1. The shown spectra refer to photocatalyst TZ21NaOH. (b) Time-evolution of the corresponding degradation rate
compared to those of un-etched photocatalysts.
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Figure S8. (a) Absorbance spectra recorded at different time intervals on an aqueous MB solution with initial 15 uM
concentration, under exposure to 550 nm VIS radiation (power density: 7 mW cm™2) and with a catalyst concentration of 0.33
mg mL1. The shown spectra refer to photocatalysts (a) TZ12 and (b) TZ21NaOH.
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Figure S9. Time-evolution of the degradation rates under exposure to 350 nm UV radiation (power density: 10 mW cm) for
different loads of a-TiO2 NFs (photocatalyst TZ10).
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Figure S10. Absorbance spectra recorded at different time intervals on an aqueous MB solution with initial 15 uM
concentration, under exposure to 350 nm UV radiation and with ZnO NFs (photocatalyst TZ01).
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Figure S11. Semi-logarithmic plot of Ay/Ao ratio as a function of irradiation time both without and with catalyst. The shown
data refer to photocatalyst TZ10 (a-TiO2 NFs).
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Properties of the performing photocatalyst
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Figure S12. (a-b) Representative AFM images of NF-composing nanoparticles in sample TZ10. (c,e) Diameter and (d,f) height
distributions of the NF-composing NPs and (g,h) sketch of the resulting NF architecture in samples (c,d,g) TZ10 and (e,f,h)
TZ01.
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Figure S13. (a) High magnification SEM image and (b) SEM/EDX spectrum of sample TZ10.
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Figure S14. Anatase structure (left) and fit to the micro Raman spectrum of sample TZ10 (right; the moving ions are also

indicated for each phonon mode).

Table S2. Results of the fitting procedure for the micro-Raman spectrum of sample TZ10.

Blg Alg'Blg Eg(s)
516.6 638.7
34.4 37.2

Phonon mode Eg(1) Eg(2)
Peak frequency /cm™  143.2 194.5 395.5
FWHM / cm™! 13.7 16.2 37.7
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Reusability of the best performing photocatalyst
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Figure S15. Reusability test for a-TiO2 NFs (photocatalyst TZ10) under optimal load conditions (0.33 mg mL™).
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