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Content: 

Preparation of thermally reduced GO (graphene) 

Preparation of nitrogen-doped graphene (NG) 

Figure S1. SEM (a) and TEM (b) images of graphene. 

Figure S2. Nitrogen adsorption–desorption isotherms of the AFHG, with the inset showing 

the pore-size distribution. The specific surface areas of the samples were calculated using the 

Brunauer–Emmett–Teller (BET) method with the adsorption data at the relative pressure 

(P/Po) range of 0.05–0.2. The pore size distribution plot calculated by BJH method using 

desorption branch of the isotherms. 

Figure S3. Raman spectra of GO, AFG, and AFHG. 

Figure S4. CVs of electrodes in the N2 and O2-saturated 0.1 M KOH solutions at a scan rate 

of 10 mV s-1: (a) Graphene,  (b) NG, and (c) AFG. 

                                                 
* Corresponding Author. Tel.: +86 020-39381202. E-mail address: 

Zhongjiejiang1978@hotmail.com, or eszjiang@scut.edu.cn  

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2013



  

 

Figure 

(e,f) JM

 

 

Prepara

done us

crucible

in a nit

tempera

 

Prepara

that rep

of H2O 

until sig

lined au

tempera

material

obtained

NG.  

 

 

S5. LSV cu

M-Pt/C-40 w

ation of th

sing a proce

e and is then

trogen atmo

ature, and th

ation of nit

ported with 

by sonicati

gnificant ag

utoclave for

ature. The 

l is collect

d powders a

urves at diff

wt.%. 

hermally re

edure repor

n placed in 

osphere wit

he obtained 

trogen-dop

a slight mo

ion, and 0.2

gglomeration

r the hydro

obtained so

ted and hom

are then py

Figure S1

ferent poten

educed GO

rted previou

a simple ho

th heating r

product is g

ped graphen

odification:3

2 g of mela

n is observe

othermal re

olution is f

mogenized 

yrolyzed at 8

1. SEM (a) a

2 

ntials and K

O (graphene

usly.1, 2 Brie

orizontal tub

rate of 5 °C

graphene. 

ne (NG).N

3 Typically, 

amine is the

ed. The agg

action at 1

filtrated and

into fine p

800 °C for 

and TEM (b

K-L plots of 

e).The ther

efly, the dry

be furnace, 

C min−1. A

NG is obtain

40 mg of G

en mixed. T

glomeration 

80 °C. Aft

d dried at 

powders us

1 h in a nit

b) images of

f (a,b) Graph

rmal reducti

y GO is loa

which is th

After 1 h, it

ed using a p

GO is first 

The obtaine

is then tran

ter 12 h, it 

80 °C in a

sing a mort

trogen atmo

f graphene. 

hene, (c,d) N

ion of GO h

aded in an 

hen heated to

t is cooled 

procedure s

dispersed in

d mixture i

nsferred to 

is cooled 

an oven. T

tar and pes

osphere to f

 

NG, and 

has been 

alumina 

o 800 °C 

to room 

imilar to 

n 40 mL 

is stirred 

a Teflon 

to room 

The solid 

stle. The 

fabricate 

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2013



  

 3 

0.0 0.2 0.4 0.6 0.8 1.0
100

200

300

400

500

600

0 2 4 6 8 10 12
0.00

0.05

0.10

0.15

D
iff

er
en

tia
l P

or
e 

V
ol

um
e 

dV
 (c
m

3 /g
/n

m
)

Pore Diameter (nm)

AFHG (1061.42 m2/g)

Relative Pressure (P/P0)

A
ds

or
be

d 
Vo

lu
m

e 
(c

m
3 /g

) S
TP

 

 

 

Figure S2. Nitrogen adsorption–desorption isotherms of the AFHG, with the inset showing 

the pore-size distribution. The specific surface areas of the samples were calculated using the 

Brunauer–Emmett–Teller (BET) method with the adsorption data at the relative pressure 

(P/Po) range of 0.05–0.2. The pore size distribution plot calculated by BJH method using 

desorption branch of the isotherms. 
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Figure S3. Raman spectra of GO, AFG, and AFHG. 
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Figure S4. CVs of electrodes in the N2 and O2-saturated 0.1 M KOH solutions at a scan rate 

of 10 mV s-1: (a) Graphene  (b) NG, and (c) AFG. 
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Figure S5. LSV curves at different potentials and K-L plots of (a,b) Graphene, (c,d) NG, and 

(e,f) JM-Pt/C-40 wt.%. 
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