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Fig. S1 The whole XPS survey profiles of the fresh and spent AgZrO2(2:8)GO10% andAgZrO2(2:8) catalysts.

Fig. S2 TEM and HRTEM images of the spent AgZrO2(2:8) catalyst.
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Fig. S3 NH3-TPD analysis of AgZrO2(2:8).

The catalysts containing graphene oxide (GO) cannot undergo NH3-TPD analysis because of the thermal

reaction between GO and NH3. Reference [S1] and [S2] introduced chemical methods to obtain N-dopedgraphene

through thermal annealing of GO in an NH3atmosphere. GO sheets annealed at various reaction temperatures

reveals that N-doping occurs at a temperature as low as 300 °C, while the doping levels of N variate between 300

and 1100 °C. Oxygen groups in GO were found responsible for reactions with NH3 and C-N bond formation. The

functional groups such as carbonyl, carboxyl, lactone and quinone at the edges and in the plane of graphene oxide

were favorable for the binding of nitrogen.

We tested the acidity of AgZrO2(2:8) by NH3-TPD analysis. As shown in Fig. S3. The large desorption peak

at around 200 °C and the small desorption peak at around 400 °C in the sample curve indicate that it has sufficient

weak acid sites and a few moderately strong acid sites. It means that the t-ZrO2 component possesses acidity and

can perform acidic catalysis. AgZrO2(2:8)GO10% and AgZrO2(2:8) contain the same t-ZrO2component according

to the XRD and XPS analysis. Therefore, the t-ZrO2 component ofAgZrO2(2:8)GO10% can also perform acidic

catalysis.
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