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Figure S1. (a) Representative TEM images of the Pd;Pb nanoflowers at low

magnification and (b) the corresponding size distribution.



Figure S2. (a) HADDF-STTEM image of the Pd;Pb nanoflowers at a higher

magnification. (b) FFT pattern converted from the selected area in (a).



Figure S3. (a) HADDF image of the Pd;Pb nanoflowers and (b) HRTEM image of

the vertically upstanding nanoplates in the Pd;Pb nanoflowers.
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Figure S4. TEM images, EDX spectra and XRD patterns of the products prepared by
using the starndard procedure except the use of (a, b, ¢) 0.12 mmol Pd(acac), and 0.02
mmol Pb(acac),, (d, e, f) 0.03 mmol Pd(acac), and 0.02 mmol Pb(acac),, (g, h, 1) 0.06
mmol Pd(acac), and 0.04 mmol Pb(acac),, and (j, k, m) 0.06 mmol Pd(acac), and 0.01

mmol Pb(acac),.



Figure SS. Representative TEM images of the products with the same conditions as

those of Pd;Pb nanoflowers but replacing 30 mg of AA with (a, b) 30 mg of glucose
and (c, d) 30 mg of CA, respectively.



w==Pd_Pb dendritic nanocrystals
Pd_Pb PDF#50-1631

(a. u)

Intensi

20 40 60 80
20/ degree

T
L]

Lo p
)

Pd/Pb = 74.7/25.3
~ iPd
=_ Pb
©
—
E" Pd
(73] Cu
c Pb
O
hd
E pp Pb Pb
_— a P'b
0

10
Energy / KeV

Figure S6. (a) TEM image, (b) XRD pattern, (c,d) HRTEM images, (¢) EDX-
mapping and (f) EDX spectrum of the Pd;Pb dendritic nanocrystals prepared by using

the starndard procedure for the synthesis of the Pd;Pb nanoflowers in the absence of
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CTAC.

Figure S7. Representative TEM images of the products prepared by using the
starndard procedure for the synthesis of the Pd;Pb nanoflowers except for replacing

40 mg of CTAC with 40 mg of CTAB.
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Figure S8. (a) Atomic-resolution HAADF-STEM image and (b) EDX line-scan
profile of the Pd;Pb nanocubes. The inset in (b) shows the corresponding HADDF-
STEM images.
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Figure S9. The cyclic voltammetry (CV) curves of (a) the Pd;Pb nanoflowers/C,

Pd;Pb nanocubes/C and Pd;Pb dendrites/C, and (b) commercial Pt/C in Ar-purged 0.1

M KOH solutions at a sweep rate of 50 mV/s.
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Figure S10. (a, c, e) Rotating-disk voltammograms of intermetallic Pd;Pb
nanocubes/C, Pd;Pb dendrites/C and commercial Pt/C in O,-saturated 0.1 M KOH at
different rotation rates with a sweep rate of 10 mV s''. (b, d, f) The corresponding

Koutechy-Levich plots of figure (a, c, e).
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Figure S11. (a, c, e) ORR polarization curves of Pd;Pb nanocubes/C, Pd;Pb
dendrites/C and commercial Pt/C in Oj-saturated 0.1 M KOH before and after
different potential cycles between 0.6 and 1.0 V versus RHE, respectively. (b, d, f)
The changes on specific and mass activities of the Pd;Pb nanocubes/C and Pt/C after

various potential cycles between 0.6 and 1.0 V versus RHE, respectively.
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Pd/Pb = 76.7/23.3

Figure S12. Representative TEM images of the Pd;Pb nanoflowers/C (a) before and
(b) after ADT. (c) HADDF-STEM-EDX mapping image and (d) EDX spectrum of the
Pd;Pb nanoflowers/C after 10000 cycles between 0.6 and 1.0 V versus RHE in O,-
saturated 0.1M KOH solution.
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Pd/Pb = 76.5/23.5
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Figure S13. Representative TEM images of the intermetallic Pd;Pb nanocubes/C (a)
before and (b) after ADT. (c) HADDF-STEM-EDX mapping image and (d) EDX
spectrum of the intermetallic Pd;Pb nanocubes after 10000 cycles between 0.6 and 1.0
V versus RHE in O,-saturated 0.1M KOH solution.
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Figure S14. Representative TEM images of the intermetallic Pd;Pb dendrites/C (a)
before and (b) after ADT. (c) HADDF-STEM-EDX mapping image and (d) EDX
spectrum of the intermetallic Pd;Pb dendrites after 10000 cycles between 0.6 and 1.0

V versus RHE in O,-saturated 0.1M KOH solution.
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Figure S15. Representative TEM images of the commercial Pt/C (a) before and (b)

after 10000 potential cycles between 0.6 and 1.0 V versus RHE in O,-saturated 0.1M
KOH solution.
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Table S1. ORR mass activities at 0.9 V vs. RHE in 0.1 M KOH of the Pd;Pb

nanoflowers/C in this work and various excellent Pd-based nanocatalysts recorded in

the literatures to date. (NA: Not available)

(1)

2)

)

4)
)

(6)

(7

Mass Specific
No. Catalysts activities Activities | Reference
(mA/ugpg) | (mA/cm?)

1 Pd;Pb nanoflowers/C 1.14 4.47 This

work
2 Pd;Pb nanoplates 0.78 NA Ref. 1
3 PdsPb nanowire 0.61 15.7 Ref. 2

networks

4 Pd;Pb tripods 0.56 1.76 Ref. 3
5 Ordered Pd;Pb/C 0.1689 NA Ref. 4
6 Ordered Pd;Fe/C 0.0974 NA Ref. 5
7 | PdCuCo NPs/C-375 °C 0.13 NA Ref. 6
8 Pd/W 3049 hybrids 0.216 0.45 Ref. 7
9 | AuPdCo/C intermetallic 0.13 NA Ref. 8
10 PdCu tetrapods 0.29 0.73 Ref. 9
11 PdgNi icosahedra 0.22 0.66 Ref. 10
12 Ni@Pds/C 0.038 0.13 Ref. 11
13 Pd,;Fe nanoflowers/C 0.975 2.78 Ref. 12
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