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S1. Electrochemical measurements

Preparation of Working Electrode. A catalyst ink was made by ultrasonically 

dispersing 5 mg catalyst in 1 mL of ethanol and Nafion (DuPont, 5 wt.%, 8:2 Vol/Vol) 

mixture to form homogeneous suspension. Then, the ink of 10 μL was dispersed onto 

a glassy carbon rotating disk electrode (RDE, 5 mm diameter, Pine Instrument Co.Ltd. 

USA) and dried thoroughly under ambient atmosphere for 12 h.

Cyclic Voltammetry. Cyclic voltammetry (CV) analyses and electrocatalysis of 

the catalysts were conducted using an electrochemical workstation (CHI 760D, CH 

Instruments, Inc., Shanghai, China) and rotating disk electrode system (RDE, 5 mm 

diameter, Pine Instrument Co.Ltd. USA). And a three-electrode configuration was 

employed, which consisting of an Ag/AgCl as the reference electrode (KOH, 3 M), a 

platinum wire as the counter electrode and the glassy carbon rotating ring-disk 

electrode loading with catalysts as the working electrode. The cyclic voltammetry was 

performed in 0.1 M K2CO3 solution saturated with oxygen (O2) or nitrogen (N2) at a 

scan rate of 50 mV·s-1. RDE voltammetry was carried out in O2-saturated 0.1 M 

K2CO3 solution at a scanning rate of 10 mV·s-1 with various rotation rates (400–2500 

rpm).

All the potentials in this work were converted to the reference of the reversible 

hydrogen electrode (RHE) according to the following equation:

. E(RHE) = E(Ag AgCl) + Eθ
Ag AgCl +0.059pH
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Table S1. Details of specific surface area and pore volume of the catalysts.

Sample
SBET

 (m2·g-1)
Smicropore 

(m2·g-1)
External 

Surface Area
Vmicropore 

(cm3·g-1)
Vtotal 

(cm3·g-1)
pBN 281.0 64.1 216.9 0.027 0.69

Au/pBN 256.7 52.0 204.8 0.022 0.73

Au/BNc 26.4 / / / /

Used Au/pBN 204.2 44.2 160.0 0.020 0.56

Figure S1. The TEM images ( a, b overview, c enlarged view) of the Au/pBN and (d) Au/BNc catalyst.

Figure S2. The XRD pattern of Au/BNc catalyst.
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Figure S3. XPS spectra of Au/pBN catalyst, C1s(a), O1s(b). 

The main peak at 284.6 eV corresponds to the C=C bonding in graphite, 

indicating the presence of the graphitic domains within the B-N network. The 

shoulder peaks at 284.0 and 285.8 eV could belong to the C-B, and C-N bonding, 

respectively, indicating the existence of boundaries between the h-BN and graphitic 

regions. The shoulder peaks at 287.9 and 288.9 eV corresponds to C-O and -C=O 

bonding, respectively. The presence of oxygen was probably due to the surface 

oxygen-containing groups and the physicochemically adsorbed oxygen-containing 

components, O2 and CO2. 

Figure S4. The catalytic performance of Au/BNc catalyst; Reaction condition: 98 mg catalyst, 2.5 mmol 
benzyl alcohol, 8 ml methanol, 0.69 g K2CO3, P(O2)=0.1 MPa, T= 30 °C.
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Figure S5. The conversion of BzOH and selectivity of BA vs. reaction time profiles with 20 mg 
Au/pBN catalyst, other experimental conditions are unchangeable.

To slow down the reaction rate, 1/5 of the original catalyst amount was used in 

the esterification reaction and the benzaldehyde (BA) intermediate was monitored. As 

shown in Figure S5, the BA can be later transformed to methyl benzoate (MB).

Figure S6. The TPD profiles of methanol (a) and benzyl alcohol (b) on Au/BNc catalyst under Ar 
atmosphere with a ramping rate of 10ºC/min.

Figure S7. FT-IR spectrum of the pure pBN after annealing at 300 ºC, the band at 930 cm-1 can be 
attributed to the vB-O-O-B-.
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Figure S8. Cycles of the oxidative esterification reaction over the Au/pBN catalyst.

Figure S9. The TEM image (a) and higher-resolution image (b) of the used Au/pBN catalyst.


