Electronic Supplementary Material (ESI) for Catalysis Science & Technology.
This journal is © The Royal Society of Chemistry 2017

Supporting information

40000 o 18000 b
730000 o 1800
2 2
£ £ go000-
£ 20000- =
L 45001
10000
376 374 372 370 368 366 30 88 6 84 82
Binding Energy (aV) Binding Energy (eV)
300000
d /
225000 \
z |
2 150000 ’ |
3 1
z R | \
75000 ’,’ ‘
e N
F 0 T - r 1
a7é 374 372 370 368 366 80 88 86 84 82
Binding Enargy (sV) Binding Energy (V)
150000 e 240000
1as000 " ‘ 180000
> | £
F 1000004 | 2
; _E 120000
= 75000 | | \ =
¥ 60000
50000 . K
. 4 ; [} _
376 374 372 370 388 366 20 28 86 B4 B2
Binding Energy (eV) Binding Energy (eV)
150000 (‘
|

Intensity

120000
120000 g ‘. h
\ \ 2 90000
90000 | l 2 |
| 2 60000

=PI (= FIvd

376 374 Iz o 368 366 ) 9'0 88 86 84 Blz
Binding Energy (eV) Binding Energy (aV)

1800001 « 100000 .

135000 g Toe0n
2

Intensity

£
90000 E so0004

25000 1

45000

v T T T ] v v T '
376 374 372 370 368 366 20 88 86 84 82

Binding Energy (eV) Binding Energy (aV)

Fig. S1 XPS data. Ag 3ds), spectra for a) AuAg ¢) Aul5 e) Aul5 100 g) Aul5 3001) Aul5 600 Au 4f7),
spectra for b) AuAg d) Aul5 f) Aul5 100 h) Aul5 300 j) Aul5_600.

X-ray photoelectron spectroscopy (XPS) was utilized to analyse surface composition of the
catalysts prepared under different conditions. All binding energies were referenced to the
adventitious Cls line at 284.8 eV. Audf;, peak for all 5 samples, including the AuAg alloy,
could be deconvoluted into 2 peaks located at binding energy (BE) of 84.0 eV and 84.8 eV.
These peaks are assigned to Au(0) and Au(I) respectively. On the other hand, the Ag 3ds),;
peak for all samples is located at 368.2 eV and this is typical of pure metallic Ag(0).

Additionally, an oxidized Ag(I) species was generated after the annealing process and an



additional peak around 368.8 eV was observed in Aul5 100, Aul5 300 and Aul5 600. Ag(l)
elemental concentration was between 10-14% in the 3 samples (Table 2). Presence of Ag(l) is
attributed to the adsorption of O atoms on undercoordinated surface Ag atoms when the
samples were exposed to air.?? Oxidation of Ag(0) to Ag(I) did not occur during annealing
due to the low thermal stability of Ag,O, which thermally reduces back to Ag(0) at high
temperatures.?! Furthermore, annealing was carried out under argon gas which precludes the

oxidation of Ag.

Bl Formate
I Glycolate

100- Il Oxalate
B Glycerate
Il Tartronate
80 -
60 -
40
20 -
0 i

Au5_100 Au15_100 Au5_600 Au15_600

Product Selectivity (%)

Fig. S2 Product selectivity of samples which were a) dealloyed for 5 min, annealed at 100 °C b) dealloyed
for 15 min, annealed at 100 °C c) dealloyed for 5 min, annealed at 600 °C d) dealloyed for 5 min, annealed
at 600 °C.
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Fig. S3 Chronoamperograms of samples which were a) dealloyed for 15 min, annealed at 100 °C b)
dealloyed for 5 min, annealed at 100 °C ¢) dealloyed for 15 min, annealed at 600 °C d) dealloyed for 5 min,
annealed at 600 °C.

AuAg sheets were first etched for 5 and 15 min in concentrated HNO; before the dealloyed
sheets were respectively annealed at 100 or 600 °C in argon gas for 2h. The resulting Ag
containing, porous Au structures were then tested for glycerol electro-oxidation. Their
comparative selectivity and electrochemical activities are presented in fig SI and S2
respectively. Formate was the dominant product generated in all cases and thus, product
selectivity is not significantly influenced by treatment method (Fig. S1). In comparison,
electrochemical activity is strongly influenced by both etching time and annealing
temperature (Fig. S2). At the same annealing temperature, samples which were etched for 15
min (Fig. S2a and S2c) generated a higher current than those which were only etched for 5
min (Fig. S2b and S2d). Furthermore, samples which were annealed at 100 °C exhibited
markedly higher electrochemical activities compared to those annealed at 600 °C. As such,
samples with higher Au content (longer etching time) and greater exposed Au surface area
(lower annealing temperature) are more active for glycerol electro-oxidation. Hence for our
subsequent investigations, we fixed etching time at 15 min whilst further varying annealing

temperature to further optimize our results.



