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Figure 1

(Color online) The morphology and structure characterizations of catalyst. (a) 45° tilted-view SEM image, (b) HR-TEM image, and

(c) HADDF-STEM image of GaN@CMO-H. (d) Intensity distribution of the HADDF-STEM images of GaN@CMO-H. (e) GPA pattern of the stress
component g, for GaN@CMO-H based on Figure 1(d). (f) Elemental mapping images of GaN@CMO-H. (g) TOF-SIMS characterization of
GaN@CMO-H vertically aligned on a silicon substrate. (h) The fine XPS spectra of O 1s for GaN@CMO and GaN@CMO-H. (i) Transient-state PL
spectra of bare GaN and GaN@CMO-H. Reproduced with permission from Ref. [16], Copyright © 2025 Nature
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Figure 2 (Color online) The performance and mechanism of photocatalysis. (a) The influence of surface hydrogenation on the performance.
(b) Stability testing. (¢) TOF-SIMS signal of D element over GaN@CMO-D before and after the reaction. (d) The signal of D,O element in the liquid
production. (¢) Energy profiles for the reaction path of ethanol dehydration over bare GaN, GaN@CMO, and GaN@CMO-H. (f) Schematic illustration
of surface-proton migration and replenishment during ethanol dehydration. Reproduced with permission from Ref. [16], Copyright © 2025 Nature
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Figure 3 (Color online) Schematic illustration of light-driven ethylene production from biomass-derived ethanol over the surface-hydrogenated
GaN@CMO-H. Reproduced with permission from Ref. [16], Copyright © 2025 Nature
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