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1. Crystal structure analysis
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Figure S1. X-ray diffraction patterns of (a) parent MgAl LDH, (b) - (h) Ga@LDHs. (0.5, 1, 2, 3, 6, 12 and
24 h).
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2. Morphology and surface properties

Figure S2. Scanning electron microscope image of (a) Ga@LDH-1, (b) Ga@LDH-3, (¢) Ga@LDH-6 and
(d) Ga@LDH-12.
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3. Distribution of incorporated Ga* in Ga@LDH

Figure S3. High-angle annular dark-field (HAADF) and element mapping images from scanning
transmission electron microscope on (A) Ga@LDH-0.5 and (B) Ga@LDH-2.
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4. Local environments of incorporated Ga3* in Ga@LDH

For comparison, the MgGa-COs-LDH was synthesized by conventional co-precipitation. The
mixed metal solution of Mg(INO3)2:6H20 (0.315 M) and Ga(NOs)sxH20 (0.105 M) was titrated with
mixed alkaline solution of NaOH (1.2 M)/NaHCOs (0.126 M) until pH 9.5. The mixed solution was
reacted with vigorous stirring at room temperature for 24 h. After then, the solid part was centrifuged,
washed with deionized water and lyophilized.
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Figure S4. Ga K-edge X-ray absorption spectroscopy spectra of Ga@LDHs (black, red, magenta, violet,
orange, cyan, blue line for 0.5, 1, 2, 3, 6, 12 and 24h) and MgGa-LDH (green line). (A) X-ray absorption
near-edge structure and (B) derived X-ray absorption near-edge spectra.



