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APPENDICES

Appendix A Series of Au/ZnO catalysts prepared by photodeposition

Irradiation Time (minutes)

30
90
120

240

Without Calcination

With Calcination

PreC|p|tat|ng Concentration,

mldny
PrSe%ngtran AF’uro%g%?Jlrneg

0.1 0.1
0.1 0.1
0. 0.1
0.1 0.1
0.05 0.1
0.1 0.05
0.05 0.05
01 0.1
0.05 0.1
0.1 0.05
0.05 0.05

Denoted as

Uncalcined
Au(0.1)/Zn0(0.1)-30
Uncalcined
Au(0.1)/Zn0(0.1-90
Uncalcined
Au(0.1)/Zn0(0.1)-120
Uncalcined
Au(0.1)/Zn0(0.1)-240

ncalcined
Au(0.05)/Zn0(0. 1)-240

Uncalcined
Au(0.1)/Zn0(0.05)-240

Uncalcined
Au(0.05)/Zn0(0.05)-240

Calcined
Au(0.1)/Zn0(0.1)-240

Calcined
Au(0. OSanO (0.1)-240

Au(0.1)/Zn0(0. 05) -240
Calcined
Au(0.05)/Zn0(0.05)-240



Appendix B Influence of Irradiation Time

Table BL Actual Au loading of the uncalcined Au(0.1)/Zn0O(0.1) with different

irradiation times
Irradiation time (minutes) ACt“(%%'Agéolr%%di”g
30 0.56
90 0.56
120 0.56
240 0.56

240 min

120 min

90 min

30 min

il

300 400 500 600 700
Wavelength (nm)

Figure B1 UV-vis spectra of the uncalcined Au(0.1)/Zn0O(0.1) with different
irradiation times.
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Appendix ¢ Influence of Precipitant Concentration

Table CI Nitrogen Sorption Analysis (BET) of the prepared catalysts

Catalysts Surface Area (m2g)
0.05 ZnO 49.24
Uncalcined Au(0.05)/Zn0(0.05)-240 64.21
Uncalcined Au(0.1)/Zn0(0.05)-240 b4.74
0.1 ZnO 45.49
Uncalcined Au(0.1)/Zn0(0.1)-240 39.19
Calcined Au(0.1)/Zn0(0.1)-240 51.68
Uncalcined Au(0.05)/Zn0(0.1)-240 53.82

&

%50, 680 a. Suh g%c\%e‘e
o > 3 : 22

Figure CI SEM images with different magnifications of ZnO, prepared by using
different concentration of Na2C 03;0.1 M (A and B), and 0.05 M (C and D).
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Absorbance

350 360 370 380 390 400 410
Wavelength (nm)

Figure C2 UV-vis spectra of the (0) 0.05 and (¢) 0.1 ZnQ. The absorption edges of
them are extrapolated and correspond to 3.12 and 3.06 eV, respectively.

Figure C3 TEM image of the uncalcined Au(0.1)/Zn0(0.1)-240 shown some
nanorod ZnO shapes.
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Formula CI' Calculation of an average Au particle sizes (Davg) as follows:

Jaidi

D apin .
P T.ni

where , is the number of particles of diameter di.

W A

A E ) jk A “ h
0 50 6 70

30
2Theta (deg.)

Figure C4 XRD patterns of the (A) uncalcined Au(0.1)/Zn0(0.1)-240 and (B)
uncalcined Au(0.05)/Zn0(0.05)-240.
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Appendix D Influence of Storage Conditions

Exposed for 3 months
- :
Unexposed
\_
S
=
4
<
o
B
<
N—
N
300 400 500 600 700
Wavelenght (nm)

Figure DI Au particle size distributions and Au averaged sizes of the
Au(0.05)/Zn0(0.05) unexposed and exposed to light for 3 months,

Appendix E Stability Testing

(1)

80 -

60 -

o6 &%)

40 -
-
01

0 20 80 100

40 60
Tine (g
Figure EI  Stability testing of the uncalcined Au(0.05)/Zn0(0.05)-240 for 100
hours.
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Absorbance

-

200 300 400 500 600 700 800
Wavelength (nm)

Figure E2 UV-vis absorption spectra of the uncalcined Au(0.05)/Zn0(0.05)-240
(A) before and (B) after reaction.

= Fresh Catalysts
sesss Used Catalysts

H, Consumption

50 100 150 200 250 300
Temperature (°C)

Figure E3 TPR profiles of the fresh and spent uncalcined Au(0.05)/Zn0(0.05)-240.
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Appendix F Influence of water

100 - b——\ (A)
60

40

CO Conversion (%)

20

100 —e— o - « (B

80 A

60

40 4

O, Conversion (%)

20 1
100
80 A

7
E

CO Selectivity (%)

20

Reaction Temperature (OC)

Figure FI Catalytic activity of the uncalcined Au(0.05)/Zn0(0.05)-240 (a) 0% H2
and (b) 10% H2) —(A) CO conversion, (B) 02 conversion, and (C) CO selectivity.



Appendix G Color Observation

Table G1 Color of the fresh and spent catalysts

Catalysts

Uncalcined Au(0. 1)/ZnO(0 1)-30
Calcined Au(0.1)/Zn0(0. 1)-30
Uncalcined Au(0. 1)/ZnO(0. )-90
Uncalcined Au(0.1)/Zn0(0.1)-120
Uncalcined Au(0. 1)/ZnO(0. 1)-240
Calcined Au(0. 1)/Zn0O(0. 1)-240
Uncalcined Au(0.1)/Zn0(0.05)-240
Calcined Au(0.1)/Zn0(0.05)-240
Uncalcined Au(0.05)/Zn0(0. 1)-240
Calcined Au(0.05)/Zn0(0. 1)-240
Uncalcined Au(0.05)/Zn0(0.05)-240
Calcined Au(0.05)/Zn0(0.05)-240

Before Reaction

Dark Purple
Dark Purple
Dark Purple
Dark Purple
Dark Purple
Dark Purple
Pale Blue
Pale Purple
Pale Blue
Pale Purple
Pale Blue
Pale Purple

Color

80

After Reaction

Dark Purple
Dark Purple
Dark Purple
Dark Purple
Dark Purple
Dark Purple
Pale Purple
Dark Purple
Pale Purple
Dark Purple
Pale Purple

Dark Purple
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