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Fig. S1 ORR polarization curves at different rotating rate for (a) Pt/NC, (c)

Pt/NHC@Co and (e) commercial Pt/C, and (b,d,f) corresponding K-L plots
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Fig. S2 (a) HRTEM image of Pt/NHC@Co, TEM images of (b) NC and (c) Pt/NC.
TEM images and corresponding particle size distribution diagram of (d) Pt/NC and (e)
Pt/NHC@Co.
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Fig. S3 (a) XPS survey spectra, (b) Nls spectra for Pt/NC and Pt/NHC, (c) Co 2p

spectrum for Pt/NHC@Co, (d) O 1s spectra for Pt/NC and Pt/NHC, (e) C 1s spectra for

NC and NHC



s
-

21/nm

e ~ f
L5 oof
Eaf
. C(o0) P
p= i k= E2r ke
z 2 Z -3 — PN
§ *E E 4| ——peNHC
— =1 2
- -5t
=
£ -6
L L ' L L L L ' 3 -7 L L L '
10 30 50 70 90 500 1000 1500 2000 2500 SUU([)) 0.2 0.4 0.6 0.8 1.0

2 theta (deg.) Raman Shift (em™) Potential (V vs. RHE)
Fig S4 (a-b) TEM images of NHC, (c) SAED pattern, (d) XRD pattern and (¢) Raman
spectra of NHC, (f) ORR polarization curves of Pt/NHC compared with Pt/NC and
Pt/NHC@Co



Potential (V vs, RHE)

~4a ~b
.3 [NHC@co on| =4
E =}
(5] [} ']
< < 2
E E L]
- > -—
o= =0 .
w w I-~\
= = T
[ @ _y
2 ) ~_
= = -
Z 2 =
0.0 02 04 0.6 0.8 1.0 1.2 0 50 100 150 200
c Potential (V vs. RHE) d Scan Rate (mV's™)
,,E NHC@Co 12h ,‘43 4
£ 4 : '
< < 2
E 2 £ .
- - [ 3
[ s -
g0 00
g g I
A -2 22 e
= = T
s -4 2 T
5 6Ll , , , , y s 5-4 ! s L L )
0.0 0.2 04 0.6 0.8 1.0 1.2 0 50 100 150 200
e Potential (V vs. RHE) T Scan Rate (mVs™)
,,:-" NHC@Co 24h ,,3 4 .
£ 4 ;
< < 2
E 2 £ *
- S ! 3
) - e
g0 go i
g g -
| -2 8,
S .4 s T~
5 S| B4t . , .
o - Q
0.0 02 04 0.6 0.8 1.0 1.2 0 50 100 150 200
g Potential (V vs, RHE) h Scan Rate (mVs™)
,,E NHC@Co 36h ,‘43 4 )
£ 4 :
« < 2 .
E 2 g .
) =) '
=0 =0 .
= ] "
-
E -2 S 2 \\‘\\l\
Bl Ee. L
0.0 0.2 04 0.6 0.8 1.0 1.2 0 50 100 150 200

Scan Rate (mVs™)

Fig. S5 CV curves at different scan rate of (a) original NHC@Co and after (c) 12 h, (e)
24 h and (g) 36 h potential scan. (b,d,f,;h) Relationship of current density at 0.6 V with

scan rate of NHC@Co at corresponding conditions.
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Fig. S6 CV curves at different scan rate of (a) original NC and after (c) 12 h, (e) 24 h
and (g) 36 h potential scan. (b,d,f,h) Relationship of current density at 0.6 V with scan

rate of NHC@Co at corresponding conditions.



Fig. S7 TEM images of Pt/NHC@Co after ADTs and corresponding particle size

distribution diagram.



