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Catalyst XRD analysis
(111) Peak position Particle
@) size (nm)
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40 Pt;Ru;~Nig 75/C-PDA 800° C 41.16 4.3
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Catalyst XRD analysis
(111) Peak position Particle
@) size (nm)
40 Pt;Ru;~Nio 5/C-PDA-650° C 40.8 3.7
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k1
N2

1
(g
~

PDA layer

Qr@r Qi

Polydopamine (PDA)
Coating

—

PtRu/C-polyol prepared by polyol process PDA coated PtRu/C-polyol

Ni salt impregnation

Heat treatment
at 650°C

f—

Gas condition
20% H; / 80% Ar

PtRu-Ni/C with a Pt rich shell Ni impregnated PtRu/C-PDA
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40 Pt1Ru1-Ni075/C-PDA-650
Before heating

40 Pt1Ru1-Ni075/C-PDA-

40 Pt1Ru1-Ni075/C-PDA-650
after heating

40 Pt1Ru1-Ni075/C-650

At low magnification

Without coating at low magnification
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k1
g
(VA

0.03

—— 40 Pt,Ru,-Ni; ;;/C-PDA-850 (hefore heating)
—— 40 Pt,Ru,-Ni, ;/C-PDA-650 (after heating)

0.02 -+

Current (mA)

-0.01

-0.02 -

-0.08 +

T T T T T T

0.2 0.4 0.6 0.8 1.0 1.2
Potential (V vs SHE)

1
g
HN

Intensity(c.p.s.)

Distance (nm)
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Intensity (a.u.)

Potential (V)

5f)
Pt (111)
?
3
40 Pt,Ru;-Niy 75/C-PDA-650
20 40 50 60 70 80
20 /degree
H6
1.0
¢ _e— 40 Pt,Ru,-Ni;;5/C-PDA-650
0.9 $ —e— 40 Pt,Ru,Ni, ,;/C-650
0-3 T T T T T
0.0 05 1.0 15 20 25

Current Density (A cm?)
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N

Intensity (a.u.)

Potential (V)

7
Pt (111)
o 40 Pt,Ru;-Niy 75/C-PDA-800
i~ R 40 Pt;Ru;-Nig5/C-PDA-700
?
M,Ru,-Nio_-,;/C-PDA-GSO
M,Ru,-Nion/C-PDA-SOO
; _ N
i 40 Pt,Ru,/C-polyol
: | Ru peak
| : | | | 1
20 30 40 50 60 70 80
20 /degree
8
1.0
—e— 40 Pt,Ru,/C-polyol
—a— 40 Pt,Ru,Ni, ,,/C-PDA-600
—w— 40 Pt,Ru,-Ni, ,;/C-PDA-650
T —e— 40 Pt,Ru,-Ni, ,/C-PDA-700
—m— 40 Pt,Ru,-Ni, ,,/C-PDA-800
0.6
0.4
T T T T T

0.0 0.5 1.0 1.5 20

Current Density (A cm™)
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e
v
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= L
)
: Ru peak
1 I l 1
20 30 40 50 80 70 80
20 /degree
=910
1.0
—e— 40 Pt,Ru,-Ni, ;/C-PDA-650
—a— 40 Pt,Ru,-Ni, ,,/C-PDA-650
—y— 40 Pt,Ru,-Ni,/C-PDA-650
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s
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=
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o
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T T T T T

0.0

0.5

1.0 1.5 20 25

Current Density (A cm)
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Potential (V)

Potential (V)

—e— Pt/C pure H,
—e— 40 Pt,Ru,/C-polyol pure H,
—e— 40 Pt,Ru,-Ni,,./C-PDA-650 pure H,

0.0

1.0

0.5

T T T T T

1.0 1.5 2.0 25 3.0

Current Density (A cm?)
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0.6 +

0.4

—e— 40 Pt,Ru,-Ni,,,/C-PDA-650 pure H,
—&— Pt/C

—w— 40 Pt,Ru,/C-polyol

—— 40 Pt,Ru,-Ni,;;/C-PDA-650

0.0

0.5

1.0 15 20 25 3.0

Current Density (A cm™®)
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