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Pore Structures and Electrochemical Properties of Graphene Prepared by Arc
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Abstract: A graphene material was prepared by arc discharge method, and its pore structures and electrochemical
capacitive properties were studied. The graphene presents developed and open mesopore structure, and its specific
surface area and mesopore ratio are 77.8 m*/g and 74.7%, respectively. The electrochemical capacitor using gra-
phene as electrode materials, has a capacitance of 12.9 F/g. Its cyclic voltammograms show rectangular shape even

under a high scan rate of 200 mV/s, and the specific frequency f, on the electrochemical impedance spectroscopy is

as high as 18.5 Hz, exhibiting excellent rate capability.
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Fig. 1 TEM and HRTEM (inset) images of graphene

45347 S50 HAROADRL SR A £ S e . S
HEN B A, R A RIS H 5~7 2R 24K,
F )2 #EZ) 0.37 nm.

S L P SRR I o i o £ G B 2(a) TR,
W TUPAC [R5 285, W ot B 45 1 2 T i 7R
IV ZRWR i B S i 2, 5 i ARRT s ), MR B Bt AH
Xof iy 38 R N, A7 R AE S R, B E T A
LM RE. %5 832 B (DFT)VE T 5 151% %+ R
EER A 77.8 mP/g, MFLEE 0.392 cm’/g, L%
74.7 %, FHIFL1E 10 nm. FEAR K B 240 SR HL R T
%A 2630 m*/g, 1T HL IR (0 SR 4 5
R R, ARG ZE e ES,
AT AT G b 2 T T B . 4 30 o Sl i) 4% 46 1,
il 25 R R RN AT SR AR, AT S SR R
ELERT AN, B 2(b) S A 58435 A1 B) (1 L A% 20 Aii ith 28,
R BT RO LR THE 1~30 nm, X 5iE 5
P R 5 1) 11 &5 SR — S
22 AEHBEALFHESMERE

Kl 3(a)25 T f S5k fE 7 mol/L KOH Hifii
50 mA/g HLIEE N RER e R i £k, nT AR F,
H - [R] i e SRR PEOC R, AR HH R fR 00 He 2 v
ZMERE: AT ISR IR A WA S I U B, R A
SEAR FA T I BRI /N, AR E AR AR R R i £,
AT 50 mA/g FILEEE R IO A SR PDRL T L R
M 12.9 Flg, IEAEUE /N T AR 520 45 10 A 5
AR g U, T DR i 2 1R b Ak 2 45 7
LA T, AR A SR R R A (AT
3000°C), i3 A7 56 2 A A RN, i B 8 2D 3 ik
TFLAD LU 2R TR AN (e 252 1 46 1R A R0 L 3R T
75200 m*/g LL L), #ad olesk 4 4 1F, i
BB NI A SRR, AR A B I L R T



57 1 B A, S AIRVE A A SR I FL 45 R R B AL 2E PR RETT T 727
400
350 '_(fl) n 100 —(t: ‘ ]
300 F 1 80 -ﬂ' ’-‘. ‘..
= T P L n
2 P0r L £ 60—’\.,I = ,q".ll
E I B0 Ill" 1 I | [ ]
S 20 7 & -'-l " w %
i %40-]\.5.'/- |
z B ! a i
g 100 | S | . I ?
I = 2 I 1
50 i H
! 0
(J r 1
I

0.0 0.2 0.4 0.6 0.8 1.0

Relative pressure, pip,

Pore size/nm

Bl 2 B0 No(77 KR B 2k (a), A7 S84 1R 4 FL A% 43 A it 2% (b)
Fig. 2 Nitrogen (77 K) adsorption/desorption isotherm of graphene (a); the pore size distribution of graphene (b)
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Fig. 3 Charge—discharge curve at a constant current density of 50mA/g(a), Specific capacitances at different current densities(b)
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Fig. 4 Cyclic voltammograms for graphene capacitor at different scan rates (a), Nyquist plots of graphene capacitor
(20 kHz-0.01 Hz) (b)
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