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Figure S1. pXRD profiles of the Zr-Pt NPs annealed at different temperatures. A simulated pXRD pattern

for the ordered cubic (red) and hexagonal (blue) ZrPt; intermetallic phase is shown at the bottom.
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Figure S2. pXRD profiles of bulk ZrPt; and bulk Pt.
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2 HX-PES
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Figure S3. HX-PES spectra in the valence d-band region for the c-ZrPt; NPs and A-Zr-Pt alloy NPs. The
HX-PES spectra for bulk Pt and ZrPt; are shown as the reference.



3 STEM/TEM
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Figure S4. A) STEM image of ¢-ZrPt; NPs and the corresponding compositional-mapping images. B)

The result of compositional analysis is presented.
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Figure S5. A) STEM image of A-ZrPt; NPs and the corresponding compositional-mapping images. B)

The result of compositional analysis is presented.
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Figure S6. Atomic-resolution STEM images of the A) c-ZrPt; NPs and B) A-ZrPt; NPs. The insets
show Fast-Fourier Transform (FFT) patterns, corresponding to the area depicted as white rectangles in the
STEM images. Note that the FFT patterns calculated at different areas are identical in the arrangement of

the reflection spots.



4 Electrochemistry

0.01-
—h-ZrPt,

0.00-+

-0.01 <

I (mA)

-0.02+

00 02 04 06 08 10

B E (V)

0.02+ —c-ZrPt,

e
[N

0.014
0.00 4

-0.01 -

I (mA)

-0.02 4
-0.03 -

-0.04 -

" 00 02 04 06 08 10
E(V)

l
(=
N

0.2+

0.1+

0.0+

I (mA)

-0.14

2dr
-0.2 0.0 0.2 0.4 0.6 0.8 1.0

E(V)
Figure S7. CV profiles of the A) h-ZrPt;, B) c-ZrPt; and C) Pt / C in 0.5 M sulfuric acid. Scan rate = 10

mV/sec.
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Figure S8. The ethanol-electrooxidation (EOR) currents over the A) c-ZrPt; and B) 4-ZrPt; NPs at the
early stage of the repeated potential cycles (1* through the 6rd cycles). Acquired in 0.5 M sulfuric acid
solution containing 1 M ethanol. Scan rate = 50 mV/sec.
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Figure S9. Change of peak current with increasing cycle number for ethanol oxidation of the A) A-ZrPt;,
B) c-ZrPt; and C) Pt / C in 0.5 M sulfuric acid containing 1 M ethanol. Scan rate = 50 mV/sec.
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Figure S10. Change of peak current with increasing cycle number for formic acid oxidation of the A) A-
ZrPts, B) ¢-ZrPt; and C) Pt/ C in 0.5 M sulfuric acid containing 1 M ethanol. Scan rate = 50 mV/sec.
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Figure S11. The A) ethanol-electrooxidation (EOR) currents and the B) electrooxidation current for
formic acid over the A-ZrPt; and c-ZrPt; NPs, normalized to the loading weight of the catalysts on the
electrode (mass activity). Scan rate = 50 mV/sec.
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Figure S12. The A) ethanol-electrooxidation (EOR) current and the B) electrooxidation current for formic
acid over the h-ZrPt; and c-ZrPt; NPs, normalized to the electrochemical surface area determined from

CO stripping experiments. Scan rate = 50 mV/sec.
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