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Figure S1. TEM images of ZnO nanosheets.
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Figure S2. XRD patterns of Au/ZnO composite catalysts.



Figure S3. Schematic of the experimental set-up used to test 

photocatalytic NOCM reaction.

Figure S4. Schematic diagram of coating an equal amount of ZnO/Au 

hybrid catalysts on carbon paper.



Figure S5. In situ thermographic photographs of Au octahedra/ZnO 

during catalytic reaction. (a) 0 h, (b) 1 h, (c) 2 h and (d) 3 h. 

Figure S6. Performance of photocatalytic NOCM reaction under 

different conditions (the catalyst used is Au octahedra/ZnO hybrid 

catalyst).



Figure S7. Cyclic voltammograms (CV) of Au/ZnO hybrid catalyst. (a) 

ZnO, (b) Au octahedra/ZnO, (c) Au cube/ZnO, (d) Au rhombic 

dodecahedra/ZnO. The electrolyte is 1 M NaOH and scan rate is 50 mV 

s1.

Figure S8. The morphology of Au/ZnO hybrid catalysts after 3 hours of 

reaction. (a) Au octahedra/ZnO. (b) Au cube/ZnO. (c) Au rhombic 



dodecahedra/ZnO.

Figure S9. (a) The morphology of Au octahedra/ZnO hybrid catalyst 

after reaction. (b) XRD patterns of the fresh and used Au octahedra/ZnO 

photocatalyst.

Figure S10. XPS spectra of the fresh and spent Au octahedra/ZnO 

photocatalyst. (a) Zn 2p, (b) O 1s and (c) Au 4f + Zn 3p spectra. 



Figure S11. a) Tauc plots of ZnO nanosheets. b) Mott-Schottky curves of 

ZnO nanosheets. The flat band potential of ZnO can be obtained from 

Mott-Schottky measurements.

Figure S12. Model systems for a) Au(111), b) Au(100), c) Au(110).



Table S1. ICP-OES results of the final catalysts.

Catalysts Content of Au (wt%)

Au octahedra/ZnO 2.81

Au cube/ZnO 2.88

Au rhombic dodecahedra/ZnO 2.89

Table S2. List of the values of the crystallographic orientation index (N) 

of Au octahedra/ZnO and Au cube/ZnO.

Catalysts NAu(111) NAu(100) NAu(110)

Au octahedra/ZnO 1.32 0.62 0.59

Au cube/ZnO 0.87 1.40 0.74

Table S3. The binding energy (BE) of Au 4f orbitals for all samples.

Samples BE (Au 4f5/2) BE (Au 4f7/2)

Au octahedra 87.9 eV 84.2 eV

Au cube 87.7 eV 84.0 eV

Au rhombic dodecahedra 87.7 eV 84.0 eV

Au octahedra/ZnO 86.4 eV 83.0 eV

Au cube/ZnO 86.6 eV 83.4 eV

Au rhombic dodecahedra/ZnO 86.6 eV 83.3 eV



Table S4. Representative works on photocatalytic NOCM reaction at 

room temperature and atmospheric pressure.

Conditions
Catalyst Temperatur

e Light Reactor
Product (C2H6) Reference

Au(111)/ZnO 39.0 µmol g1 h1

Au(100)/ZnO 24.9 µmol g1 h1

Au(110)/ZnO

298 K
300 W Xe lamp 
(350 <  < 780 

nm)

Flow 
reactor

20.6 µmol g1 h1

This 
work

(Zn+, Zn2+)-
ZSM-5 303 K 150 W high-

pressure Hg lamp
Batch 
reactor 9.8 µmol g1 h1 1

Ga3+/EST-10 303 K 150 W high-
pressure Hg lamp

Batch 
reactor 29.8 µmol g1 h1 2

4.8 mol% 
Au/ZnO

Ambient 
temperature

300 W Xe lamp 
(320 <  < 2500 
nm), 600 mW 

cm2

Batch 
reactor 13.3 µmol g1 h1 3

Pt/Ga-TiO2-
SiO2

333 K 300 W Xe lamp Batch 
reactor 1.57 µmol g1 h1 4

Au/TiO2(P25) 298 K
300 W Xe lamp 
(AM 1.5 G, 100 

mW cm2)

Flow 
reactor 81.74 µmol g1 h1 5

Nb-TiO2-SiO2
Ambient 

temperature 300 W Xe lamp Batch 
reactor ~2.0 µmol g1 h1 6

GaN/ZnO 293 K
300 W Xe lamp 
(200 <  < 400 

nm)

Batch 
reactor 165 µmol g1 h1 7

AuPd/ZnO 298 K 300 W Xe lamp Batch 
reactor 36.7 µmol g1 h1 8

Cu/Si-doped 
TiO2

298 K 300 W Xe lamp Flow 
reactor 33.8 µmol g1 h1 9
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