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Figure S1. Au 12 tip nanostars. a) TEM image of a single nanoparticle. b) TEM images are taken from a
single tip of the Au 12-tips nanostar shown in (a).

S1


mailto:kchwang@mx.nthu.edu.tw

Figure S2. Au 12 tip nanostars. a) HRTEM images of the branches clearly illustrating the highly stepped
edges. b) The theoretical atomic model of the {711} planes projected from the [-1, 1, 1] and [-1, 1, O]
zone axis and showing the (100) terraces and (111) steps.
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Figure S3. XRD pattern for Au 12 tips nanostructure.
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Figure S4. UV-Visible-NIR absorption spectrum of Au 12 tip nanostructure.
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Figure S5. BET adsorption—desorption analysis of as synthesized Au 12 tips nanostars.

S3



b) 12
—Au NPs
~ 0.9
5
&
g 0.6
=
=
s
2 0.31
-
0.0-
e S it ot 1| 300 600 900 1200 1500
Wavelength (nm)
(C) 1500
—Au NPs
12004
_— —
= =
So00{ T
£
Z 600-
&
e
= 3001
04 : : = .
30 40 50 60 70 80 90

20 (degree)

Figure S6. Characterization of Au NPs. (a) SEM image for Au NPs. (b) absorption spectra and
(c) XRD of Au NPs.
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Figure S7. Cyclic voltammetry curves at a different scan rate effect with Au NPs, 0.5 M KOH,
and 2 M methanol.
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Figure S8. Electrocatalytic cycles in 0.5 M KOH electrolyte solution and 2 M methanol at a
scan rate of 3 mVs-! for 1- 100 cycles.
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Figure S9. TEM images for Au 12 tips (a) Before the catalytic performance and (b) after
catalytic performance.
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Figure S10. Forward and backward scan current densities for (a) methanol and (b) ethanol
oxidations on Au 12 tips nanostars electrode, forward peak (If), backward peak (Iy).
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Figure S11. Isothermal titration calorimetry (ITC) titration curves on Au NPs electrode.
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Figure S12. XPS spectra of Au 12 tip nanostars: a) before methanol oxidation reaction, and b)
after methanol oxidation.

Table S1. Projection angles between (100) and (h11) facets.

Angle 550 350 250 19° 15° 13° 11°
with{100}
(hil} a1y | iy | By |y | s | el | i
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Table S2. Summary of decreases in electrocatalytic activities of metal nanostructures for

recently reported alcohol oxidation reaction.

Electrocatalysis No. of Cycles Scan Speed Catalysis Reference
mV s! decrease %
PtCu nanocubes 50 25 22.9 S1
Pd—WO,.Nanosheets 50 50 21.1 S2
Pd-Ni alloy NPs 50 50 25.3 S3
NiCo0,0, 500 5 50 S4
Nanoflowers
Pt/C nanostructures 100 50 80 S5
Pt —Au NPs 7 10 85 S6
Au 12 tips 50 3 19 Present work
nanostars
Au 12 tips 100 3 33 Present work
nanostars
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Table S3. Summary of ECSA and TOF values for recently reported electrocatalysts in

methanol oxidation reaction

Electrocatalysis Electrochemically The turnover Reference
Active Surface Area freque?sc_zf)(TOF)
(ECSA) (m? g™
GC/Pd-PNMSS 29.15 0.0018 S7
Au NPs 0.50 0.0098 Current work
CuO/Co(OH), 8.5 0.255 S8
Nanosheets
Au 12 tip nanostars 0.631 0.480 Current work
Pd¢Ru,/Ti0, NPs 210 0.82 S9
Au-Pt alloy NPs 113 0.89 S10
Pt cubic nanoboxes 1.10 0.89 S11
Pt-Bi bimetallic NPs 539 1.37 S12
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Table S4. Summary of ECSA and TOF values for recently reported electrocatalysts in

ethanol oxidation reaction.

Electrocatalysis Electrochemically The turnover Reference
Active Surface Area frequenc_y] (EOF)
(atom™! s71)
(ECSA) (m* g™)
Pd/C 21.1 0.20 S13
Hexagonal Pd/CNS 31.1 0.24 S14
Pd/RGO 19.5 0.33 S15
Pd-nitrogen-doped 28.1 0.33 S13
graphene
Pd-polyaniline 66.0 0.36 S16
nanoparticles
Au 12 tip nanostars 6.31 0.45 Current work
Pd/IL-RGO 23.6 0.58 S15
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