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Figure S1. SEM image of single BiOBr microsphere and the corresponding EDX
elemental mapping of Bi (green), O (blue), and Br (red). The scale bars on the Bi, O,
and Br images are the same as that on the SEM image.

Figure S2. SEM image of single BiOl microsphere and the corresponding EDX
elemental mapping of Bi (red), O (blue), and I (green). The scale bars on the Bi, O, and
| images are the same as that on the SEM image.

Figure S3. (a) N2 adsorption-desorption isotherms of BiOBr samples. (b) N2
adsorption-desorption isotherms of BiOl samples.

Figure S4. (a) XPS survey spectrum of BiOCI, BiOBr, and BiOl. (b) Mott-Schottky
plots of BiOCI samples. (c) Mott-Schottky plots of BiOBr samples. (d) Mott-Schottky
plots of BiOl samples. C represents the capacitance, and E is the applied potential.
Figure S5. The cyclic voltammogram of alcohols (left) and aldehydes (right) with
different concentrations (0.1, 0.2, and 0.5 mM).

Figure S6. GC result for 1-Hexanol selectively oxidation to Caproaldehyde over BiOCI
under light irradiation at 25 °C.

Figure S7. GC result for 1-Hexanol selectively oxidation to Caproaldehyde over BiOCI
without oxygen (N2 atmosphere) under light irradiation at 25 °C.

Figure S8. MS spectrum of Valeraldehyde.

Figure S9. MS spectrum of Caproaldehyde.

Figure S10. MS spectrum of Heptaldehyde.

Figure S11. Photoreaction equipment of photocatalytic experiment process.

Figure S12. Fluorescence detection of the generated H»O; after oxidation reaction over

BiOCI, BiOBr, and BiOl.



Figure S1. SEM image of a single BiOBr microsphere and the
corresponding EDX elemental mapping of Bi (green), O (blue), and Br

(red). The scale bars on the Bi, O, and Br images are the same as that on

the SEM image.



Figure S2. SEM image of a single BiOl microsphere and the
corresponding EDX elemental mapping of Bi (red), O (blue), and I (green).

The scale bars on the Bi, O, and | images are the same as that on the SEM

Image.
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Figure S3. (a) N, adsorption-desorption isotherms of BiOBr samples. (b)

N, adsorption-desorption isotherms of BiOl samples.
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Figure S4. (a) XPS survey spectrum of BiOCI, BiOBr, and BiOl. (b)
Mott-Schottky plots of BiOCI samples. (c) Mott-Schottky plots of BiOBr
samples. (d) Mott-Schottky plots of BiOl samples. C represents the

capacitance, and E is the applied potential.
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Figure S5. The cyclic voltammogram of alcohols (left) and aldehydes

(right) with different concentrations (0.1, 0.2, and 0.5 mM).
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Figure S6. GC result for 1-Hexanol selectively oxidation to

Caproaldehyde over BiOCI under light irradiation at 25 °C.
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Figure S7. GC result for 1-Hexanol selectively oxidation to
Caproaldehyde over BiOCI without molecular oxygen (N, atmosphere)

under light irradiation at 25 °C.
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Figure S8. MS spectrum of Valeraldehyde.
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Figure S9. MS spectrum of Caproaldehyde.
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Figure S10. MS spectrum of

Heptaldehyde.
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Figure S11. Photoreaction equipment of photocatalytic experiment process.
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Figure S12. Fluorescence detection of the generated H,O, after oxidation

reaction over BiOCI, BiOBr, and BiOl.
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