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Fig. S1 FTIR spectra of (a) GO, (b) HRG, and (c) ZrO,(1%)-MnCO3/(1%)HRG.
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Fig. S2 XRD pattern of the ZrO,(1%)-MnC0O3/(1%)HRG nanocomposite after using in the oxidation of benzyl alcohol reaction.



Table S1 Elemental composition of the catalyst ZrO,(1%)-MnCO3 and ZrO,(1%)-MnCO3/(1%)HRG.
Element Mass (%)

Compound

ZrOy (1%)-MnCO; 29.97 | 15.84 | 53.24 | 0.95

2r0, (1%)-MnCO,/(1%)HRG | 35.07 | 18.38 | 45.3 | 1.25

Table S2 Catalytic oxidation of benzyl alcohol by molecular oxygen.

Entry Catalyst Conv. (%) Sp. activity (mmol.g-1.h™?) Sel. (%)
1 HRG 2.97 1.32 >99
2 2r0,(1%)-MnCO; 74.18 32.97 >99
3 2r0,(1%)-MnCOs/(1%)HRG 100.0 44.44 >99
4 2r0,(1%)-MnCO3/(3%)HRG 93.29 41.46 >99
5 Zr0,(1%)-MnCO;/(5%)HRG 84.14 37.40 >99
6 Zr0,(1%)—MnCO3/(7%)HRG 67.27 29.89 >99

Reaction conditions: 2 mmol of benzyl alcohol, 300 mg of catalyst amount, calcination temperature at 300 °C, oxygen with rate
20 mL.min™%, reaction temperature at 100 °C, 10 mL of toluene, and 9 min of reaction time.

Table S3 Influence of reaction temperature on the catalytic property.

Entry Reaction Temp. (°C) Conv. (%) Sp. activity (mmol.g1.h™?) Sel. (%)
1 20 38.4 17.06 >99
2 40 53.5 23.79 >99
3 60 68.9 30.62 >99
4 80 84.7 37.65 >99
5 100 100.0 44.44 >99

Reaction conditions: 2 mmol of benzyl alcohol, 300 mg of catalyst amount, calcination temperature at
300 °C, oxygen with rate 20 mL.min, 10 mL of toluene, and 9 min of reaction time.



