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Preparation of graphene-based aerogels and their
supercapacitive performance

YAN Zi-feng' , WU Xiao-zhong' , XING Wei'~

(1. State Key Laboratory of Heavy Oil Processing in China University of Petroleum, Qingdao 266580, China;
2. College of Science in China University of Petroleum, Qingdao 266580, China)

Abstract; A self-assembly method was adopted to synthesize graphene oxide aerogel (GOA) , which was further reduced by hy-
drogen at 1100 °C to obtain graphene aerogel (GA). Nitrogen adsorption analysis results show that both aerogels possess high
BET surface areas (approximate 870 m® + g™ ). FT-IR analysis results reveal that the surface of GOA has more oxygen-contai-
ning groups than those of GA. Elemental results display that the C/O molar ratios of GOA and GA are 1.7 and 69.9, respec-
tively. Electrochemical measurements show that at the current density of 0.2 A - g™ the specific capacitance of GOA with
high surface functionalized degree could reach up to 155.8 F + g™', while GA with low surface functionalized degree exhibits a
high-rate supercapacitive performance.

Key words: supercapacitor; graphene-based aerogel ; surface functionalized degree; electrode materials; specific capacitance

Ve —Bh 4k sp® 22l kL, A Bl iR BLAT
KECFRTFL L FoR DA K KA (A LA 3 2 1 e
BT R R A AR AR SRR
il 8 7k A MR 257k AMEAE K3 ST
ARSI R 320 3k 2 k3 T T 2
ZMF AN A KA e A 7 B AR AR5 R
A SN C R Vibe s R AR Pie o /N ]
P ST AR A% — 2k 25 4 1) A B s S S e 1)
BRI, TEBARBIREE T (<100 C) , @it A

Y5 B #9.2013-07-13
EEWA I UARE HRRHARHE ARSI H (1Q201215)

i DR AR K B PR R AT A A S e B
JEEHOT S SRTIT , AEAAT BE U 1 5 R v
W 5 AU RE P % 58 B3R i 1830 I ) 4R 1 A 2B 1 7K
PRSI, e X B0 86 RS = SR
FORHC R T AR AR . 2B LB A 47 88 08 J5OR) il
i Hummers 35l # 010 A7 88, SR JHARIR A 414 3%
il A A AT B2 0 UBE L, 22 U itk ol A ) A
SR TBE M, TR IT X PRl B AN TR 26 i RE T 1Y
A 280 U 1) R AP RE

VEETEI AT (8] 71 (1965-) , I3 8%, 1t 12k S, RN ARMEAL S B SO AL 22 ALARHI & 1S A BRI R 55 TR BT 5

E-mail; zfyancat@ upc. edu. cn,



%3745 %5

8 7% 5 B B A AR R SR AR S SRR - 187 -

1 3£ %

1.1 #MeHEE

R B (1. 2 pm) T 75 5 B A B PR
Al oA W T L AR A R, SR A Hum-
mers 75 A EAL G B B 1 o W8 A BRI A BI R
A1 g EEREN 100 mL MRERIR 1Y R B b, 76
HE T PIEFE 4 6 o mthMREF 218 A 2] 1
W, R RRA TR B RN L 20 °C 5 K i AE
VKIS FHEHE 2 b, SRJG1E 35 C/KIB FHEHE 0.5 h; &
TEIA 46 mL 70 °C 25 B F7K (7= B I A L
THE 98 °C) ;I EIREE W A 140 ml 70 °C %5
TG, A 20 mL 30% SUE KL (- 5 7= Wyt
PEVE RIS TP IEIS ,50 °C R B2 TR RIS 4
AT VA myggrm/Vigrp =5 mg/mL FLBIHGE AL
A RETOKIRA, 78 75 W Ve s ol e ik
12 h DL b B B8 A0 1 S8 A BRI K T, 2R
JE g B BT AR B B b, FE 85 C R IR
72 h, IRKEEIE RS 2 AR AR LR P Y R R A
PR G 4 A AR I A 08 5 15 21 U A SRR
BEE 44 R GOABRE K GOA i — 2 7E AU
H1 1100 CHGAJE 1 h, 15 5] 47 8B 0SB, fn &4 N
GA,
1.2 #BRIE

T Y 2R DI 24 FH 491 4 L S8 008 (SEM,
FEI, Holand ) F#5 B 1 B 6455 (TEM, JEOL2010,
Japan) #EATWREE ;A B4 2 TP o 2 o A L I o
4T HME1E (FT-IR, Nicolet 5700, USA) #4740 #97 ; K
b4 R o ST R ST (EA, Vario EL cube,
Germany ) Il & ,
1.3 BFER

FH ARG AL FE i B T AR A, FRAR i)
HA MR B 29 2 mg, A PRIE A EHS 30%
KOH HLR T /012 B, W A e 75 el it 0 P R A
FHEZS4bF . 7E CHIGE0D HiAk2g TAESS AR
XFELA SN H TR FAR R 2 L L, SR F = F AR AR R
MALAGEERRAE AT I A 1 H A2 v 5

fit.
2 HRZ

2.1 HREHSH

e B SEG K 20 mIL 48 A A BB (5 mg -
mL™") KON A BB, 2% B 5 568 AR,
85 CTPFE72 h(E 1(a)) , s HLI A A AL A 55

KRR G KA B I 2028 R R AR 1 A A
M KEERE . N 1(b) ATLUE HY I A B A2 rh B
BLHES B A B s B )2 AR ) = HE 250 B 48 . DAL 1
(c) AT L IZ B BT Z A0 A TP 2 S 54, 3R
B AR X GOA B JF 1, Bl 1(e) H GA 1Y
TEDCHL AT I 7 o, AT P 52 B2 v T M
W, R 2 268 R 2 Y A
AN, 1 BoR WA A RHE BET H 3% 1 AR 254 870
m® + g7 RT3 T A% ) A B I S I 1)
e A g AR R B L 5
P LA AR G A, 12 f I S R AR Bl S A A
SRR TH Y VR RE TR IR TR

(a) BALH BES (c)

S A [ SEMFE fr TEM5 L7 47 5 B

1 #msEi
Fig.1 Structure of samples

®1 HREERARILENSHY

Table 1 BET surface area and pore-structure
parameters of GOA and GA

n EWRS . EAE LR
" (m* - g™") (em® - g7h) Dy/nm

GOA 866 1.69 7.8

GA 867 1.90 8.8
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Fig. 2 Dispersion and IR spectrum of GOA and GA
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Fig.3 Supercapacitive performance curves of GOA and GA
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