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Table S1 Molar mass of the metal precursors used for the prepared catalysts.

n (mmol) H, Yield
Samples Cu(NO3);:3H,,0 Zn(NQOs), 6H,0 AI(NO3);°'9H,0 (mmol)
CuAl 2.70 0 2.70 4.19
CuZnAl 2.70 2.70 2.70 5.46
CuZn,Al 2.70 5.40 2.70 6.68
CuZn;Al 2.70 8.10 2.70 7.80
CuZn,Al 2.70 10.80 2.70 6.42
CuZnsAl 2.70 13.50 2.70 4.64
CuZnzAlg s 2.70 8.10 0.68 4.97
CuZnsAly 5 2.70 8.10 1.35 5.19
CuZns;Al, 2.70 8.10 5.40 3.69
CuZn;Aly 2.70 8.10 10.80 0.23
CuZnggAlg, 2.70 2.16 0.54 3.32
CuZng ¢Alg 4 2.70 1.62 1.08 8.00
CuZngsAlg s 2.70 1.35 1.35 4.15
CuZng 4Aly ¢ 2.70 1.08 1.62 3.74
CuZng,Algg 2.70 0.54 2.16 3.52
CuZn 2.70 2.70 0 9.46
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Fig. S1 XRD patterns of the Cu-based catalysts after WGS photothermal reaction. a:
CuAl, b: CuZngeAlg4, and ¢: CuZn.
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Fig. S2 Curves of H, evolution as a function of CuAlys catalyst prepared via
calcination at various temperature (200-950 °C).
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Fig. S3 XRD patterns of CuAlys catalyst prepared via calcination at various
temperatures, before (a) and after WGS reaction (b).
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Fig. S4 Curves of H, evolution as a function of CuAl catalyst prepared with a various
molar ratio between Cu and Al
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Fig. S5 Curves of H, evolution as a function of CuAl catalyst pretreated via either
photo-assisted reduction or thermal-assisted reduction.
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Fig. S6 Stability test of WGS reaction over the CuZn catalyst (30 min for each cycle).
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Fig. S7 Survey XPS spectra of CuAl, CuZn,¢Alj4and CuZn catalysts.
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Fig. S8 Zn 2p XPS spectra of CuZn (a) and CuZn,¢Aly 4 (b) catalysts before and after
WGS reaction. (B.R.: before reaction, A.R.: after reaction.)

Table S2 Binding energy of Zn 2p XPS of CuZn and CuZn,¢Al 4 catalysts before and
after WGS reaction.

Zn 2p;3); Zn 2p;, Zn 2pyp Zn 2pip
B.R. A.R. B.R. A.R.

(eV) (eV) (eV) (eV)

CuZngAly4 1022.3 1022.3 1045.4 1045.4

CuZn 1022.1 1022.0 1045.2 1045.1
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Fig. S9 Nitrogen adsorption-desorption isotherms and pore-size distribution curves
(inset) of CuAl, CuZng¢Alj 4 and CuZn catalysts.



