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This supplementary material includes:

» Figure S1. Schematic diagram of the experimental apparatus.

» Figure S2. Pore distribution profiles of the catalysts.

» Table S1. Binding energies and atomic ratios of reduced catalysts obtained from XPS

analysis.
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Figure S1. Schematic diagram (A), side view (B) and flow diagram (C) of the experimental

apparatus.
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Figure S2. Pore distribution profiles of the representative catalysts: Cu-Al.Os (A) and

20ZrCu-Al;03 (B).



Table S1. Binding energies and atomic ratios of reduced catalysts obtained from XPS

analysis.
Binding energy (eV) Atomic ratio
Catalyst
Cu2psz Cu2piz Zr3dsp Zr3dsz Al2psz Al 2pie O 1s Cu/Al  Zr/Al
Cu-AlxO3 932.6 9525 - - 736 743 531.4,533.2 0.104 -

5ZrCu-Al;03 932.6 9525 1821 1846 735 741 531.3,533.1 0.113 0.023
10ZrCu-Al,Os 932.7  952.6 1821 1845 733 740 531.1,533.1 0.121 0.040
20ZrCu-Al20s 932.8  952.6 182.0 1844 732 739 531.0,533.0 0.134 0.074

30ZrCu-Al0s 9329  952.7 1819 1843 731 738 530.9, 532.9 0.129 0.111




