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[image: ][image: ]Figure S1. SEM micrograph (A) and EDS elemental maps (B-F) of the highlighted area for BiOCl in an SiO2 binder coated with 10 cycles of Al2O3 ALD at 40⁰C following UV-ozone treatment. EDS legend: O (B), Al (C), Si (D), Bi (E) and Cl (F) atoms. 
Figure S2. SEM micrograph (A) and EDS elemental maps (B-F) of the highlighted area for BiOCl in an SiO2 binder coated with 10 cycles of Al2O3 ALD at 40⁰C without UV-ozone treatment. EDS legend: O (B), Al (C), Si (D), Bi (E) and Cl (F) atoms

[image: ]Figure S3. SEM micrograph (A) and EDS elemental maps (B-F) of the highlighted area for BiOBr in an SiO2 binder coated with 10 cycles of Al2O3 ALD at 80⁰C following UV-ozone treatment. EDS legend: O (B), Al (C), Si (D), Bi (E) and Br (F) atoms. 
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Figure S4. SEM micrograph (A) and EDS elemental maps (B-F) of the highlighted area for BiOBr in an SiO2 binder coated with 10 cycles of Al2O3 ALD at 80⁰C without UV-ozone treatment. EDS legend: O (B), Al (C), Si (D), Bi (E) and Br (F) atoms. 


[image: ][image: ]Figure S5. SEM micrograph (A) and EDS elemental maps (B-F) of the highlighted area for BiOBr in an SiO2 binder coated with 10 cycles of Al2O3 ALD at 40⁰C following UV-ozone treatment. EDS legend: O (B), Al (C), Si (D), Bi (E) and Br (F) atoms.
Figure S6. SEM micrograph (A) and EDS elemental maps (B-F) of the highlighted area for BiOBr in an SiO2 binder coated with 10 cycles of Al2O3 ALD at 40⁰C without UV-ozone treatment. EDS legend: O (B), Al (C), Si (D), Bi (E) and Br (F) atoms.


[image: ]Figure S7. SEM micrograph (A) and EDS elemental maps (B-F) of the highlighted area for BiOI in an SiO2 binder coated with 10 cycles of Al2O3 ALD at 80⁰C following UV-ozone treatment. EDS legend: O (B), Al (C), Si (D), Bi (E) and I (F) atoms.
Figure S8. SEM micrograph (A) and EDS elemental maps (B-F) of the highlighted area for BiOI in an SiO2 binder coated with 10 cycles of Al2O3 ALD at 80⁰C without UV-ozone treatment. EDS legend: O (B), Al (C), Si (D), Bi (E) and I (F) atoms.


Figure S9. SEM micrograph (A) and EDS elemental maps (B-F) of the highlighted area for BiOI in an SiO2 binder coated with 10 cycles of Al2O3 ALD at 40⁰C following UV-ozone treatment. EDS legend: O (B), Al (C), Si (D), Bi (E) and I (F) atoms.
Figure S10. SEM micrograph (A) and EDS elemental maps (B-F) of the highlighted area for BiOI in an SiO2 binder coated with 10 cycles of Al2O3 ALD at 40⁰C without UV-ozone treatment. EDS legend: O (B), Al (C), Si (D), Bi (E) and I (F) atoms.



Figure S11. SEM micrograph (A) and EDS elemental maps (B-F) of the highlighted area for pure BiOCl-particle films with 10 cycles of Al2O3 ALD at (A1-E1) 40⁰C, (A2-E2) 60⁰C, (A3-E3) 80⁰C, following UV-ozone treatment. EDS legend: O (B), Al (C), Si (D), Bi (E) and Cl (F) atoms.



Figure S12. SEM micrograph (A) and EDS elemental maps (B-F) of the highlighted area for pure BiOBr-particle films with 10 cycles of Al2O3 ALD at (A1-E1) 40⁰C, (A2-E2) 60⁰C, (A3-E3) 80⁰C, following UV-ozone treatment. EDS legend: O (B), Al (C), Si (D), Bi (E) and Br (F) atoms.




Figure S13. SEM micrograph (A) and EDS elemental maps (B-F) of the highlighted area for pure BiOI-particle films with 10 cycles of Al2O3 ALD at (A1-E1) 40⁰C, (A2-E2) 60⁰C, (A3-E3) 80⁰C, following UV-ozone treatment. EDS legend: O (B), Al (C), Si (D), Bi (E) and I (F) atoms.



A
B

Figure S14. High resolution XPS peaks for C1s lines in (A) BiOCl samples with (red, blue) and without (green, orange) UV-ozone pre-treatment, (B) BiOI samples with (red) and without (blue) UV-ozone pre-treatment. All samples were coated with 10 cycles of Al2O3 ALD at 60°C. 
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Figure S15. High resolution XPS peaks for O1s lines in (A) BiOCl samples with (red, blue) and without (green, orange) UV-ozone pre-treatment, (B) BiOI samples with (red) and without (blue) UV-ozone pre-treatment. All samples were coated with 10 cycles of Al2O3 ALD at 60°C.
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Figure S16. High resolution XPS peaks for Bi4f lines in (A) BiOCl samples with (red, blue) and without (green, orange) UV-ozone pre-treatment, (B) BiOI samples with (red) and without (blue) UV-ozone pre-treatment. All samples were coated with 10 cycles of Al2O3 ALD at 60°C.
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Figure S17. High resolution XPS peaks for (A) Cl2p, and (B) I3d lines in (A) BiOCl samples with (red, blue) and without (green, orange) UV-ozone pre-treatment, (B) BiOI samples with (red) and without (blue) UV-ozone pre-treatment. All samples were coated with 10 cycles of Al2O3 ALD at 60°C.
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Figure S18. High resolution XPS peaks for Al2p lines in (A) BiOCl samples with (red, blue) and without (green, orange) UV-ozone pre-treatment, (B) BiOI samples with (red) and without (blue) UV-ozone pre-treatment. All samples were coated with 10 cycles of Al2O3 ALD at 60°C.
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