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Study on the supercapacitance performance of graphene
oxide-pristine SWNT composites

CHENG Jian-Yu
(Department of Chemistry, University of Science and Technology of China, Hefei 230026, China)

Abstract: Graphene oxide-pristine single-walled carbon nanotube (SWNT) composit- es were fabricated
using graphene oxide(GQO) as a surfactant to directly disperse pristine SWNT, followed by a freeze-dr-
ying method of the sample. The morphology, structure, component and electrochemical property of the
compounds were characterized by scanning electron microscopy, transmission electron microscopy. X-
ray photoelectron spectroscopy and electrochemical measurements. The results showed that the electro-
chemical properties of the compounds are significantly improved due to the insertion of SWNTs into a
GO matrix. Through changing the ratio between SWNTs and graphene oxide, the sample corresponding
to a SWNT ratio of 10% shows the best supercapacitor property. At such a optimized mixing ratio, the

'in the KOH aqueous e-

specific capacitance of the nanocomposite is 155 F « g~ ' at a current of 0. 5A « g~
lectrolyte of 6 mol « L', which is 1. 9-fold higher than that of pure graphene oxide (81.5F « g !).
These results clearly demonstrate that GO-SWNT composites prepared by our present simple method are
very promising for next generation high-performance energy storage devices.

Keywords: Graphene oxide; Carbon nanotube; Supercapacitor

i EHI: 2016-03-07
ESWA : P Iem A AR 55 2% L 5% 4 (WK2070000019)
fEHER A BATA989—), B, i1, BFI5EH M N RBEE S B, E-mail:chjy89@mail. uste. edu. cn



% 1M AT QAT TH-BRENRE LS D OALEBETR 157
1 8 = DR RSB — /N R S R TR R 7E
=]

FT A0 T 25N T A BT R Y OB R Bk, PR B TS
Lt F A5 H L AIF BT 28 n] P AR 0 BE TR I BE HE AT
fiff 2 B WA O L G A AR D — R B
(1) fiff RE e B L HA 3 A L D) 50 T iy )t P i 4
R ST KR R A RS Sl A LR R
HL 8 1 S8 ST ELAT ) R B O A S B AR AR
AR B AP RE R S N R 2 — AR IR L e
THAARTERERILS.

A 2805 FR T R A D 2 R R R T 45 A
HUA P57 10 3 2 32 2 M R R 2 M I
JE A A M B — AR BTz O
SR P T A7 S50 11 )2 () 56k B A R BLA A5 HL 5
S A AR HE T A0 SR A KPR ) R PR A e E
IFEARARA AW 2. A A B0 1 A 8RR 1
BT RS R R B PR D) RE RS AT
FEIk R PR L AR K BE I P RE S 7R f I
Az S A TSI B AT O AR DT 88 G
AR ORI AL AT S0 T R BOR A A S8 AL
b, e 2 JF BB T ox PR AL
SR L 23 A A R ) B AR AR T A R D
PR, O FRATT SR T B AT 3 T3 1 Y AL A
S0 B2 BB AR AT 2 2 18] o B
T A% B AL A7 22 00 L BE R AT S B MR AR R TR
oA S8 0 A J2= 18] 9 e 49 K 7 IO B 388 o 2 4 1 Fls 5
P AL RE BT 11 ST A7 850 7 )2 8] B R AL 4 R T 4
I3 WY L T AR L DT 5 1 20 20 B LU A B A AR
Ph. RIS B ATIRATTE T AN 5] o B A B RE Bk 20 K A
Xt Al s A PR RE RS2 e L OF AR I SWNT &5
GO i LW ARKEE G s N GO
SWNT-X%.

2 % I

2.1 ERE5iXF

A A S B 5T XENANO A BB A RS
A 5 BUBERR 24 K 4, Nanolntegris 24 ®) ; KOH, 43 #7
4l [ 25 45 B Ak 2 A BRA B s JEoK S, 43 4l [
A b2 A BR A 7] s Nafion, 35 B SIGMA /4 #].
2.2 SHAEFE-REBRAKXEESYHHE

B dmg A AL A 88 0% H A A E] Sml ## 4l K
i, 2 T A SONICS A Al Y VCX 130PB SERI-
AL BUR P A TS — A/ 2R 5 2 A F 6
5% (0. 2mg) . 10% (0. 4mg) .30 % (1. 2mg) B BE it

70°C R b — 25 HE T 45 51 [ 7R B
2.3 MRRMSBLFMERENK

TSR AE R H A JEOL 23 ] ) 2010F #4 15
S B O AN 25 1Bl FET A |] 19 Sirion200 #49
i 7 A, XPS SR 3 E Thermo 2 #] 1) ES-
CALAB250 #1 X JF£&5 T RE %X,

HL AR 22 R = R AR &R L I SR AR
s A By CHI 660A AUH b 2= T AR uh L kfy. Hrp,
HLMR IR} 6 mol « L' KOH K- 5122 Hu bl
it EEL R S PR H SR F A O 2 L R R L T TR T TR
A B B LA O TR M. TR R A A AN R
I3 mg T4 JE YRR S A 1 ml H, O,200p1 JE7K
41,50 pl Nafion, 7 4388 30min, Jt 10 1 M
43 BB P VBT T B e R AN R TR £ AR TR
G ¥k 22 (Cyclic Voltammetry (CV)) 32 i B {37
W —1 80 V, J i #F % & R 20,50, 100,
200 mV « s~ I FE AL I A E A i R —
OV HRHEEREENO0.5.1.2,5.10 A g .

3 ZR5iTR

3.1 B MRERIE

K1 (a) (b) (o) () 451k GO Fl GO-
SWNT-5% ,GO-SWNT-10% , GO-SWNT-30% &
G AR SEM EMER. N AT LU Y B4l ) GO
BRSO A& SWNT J5,
RG] DL 0B B SWNT, Ui B i T &
I GO-SWNT & & 4ok, JF His s & 1 A1 (b
(o) (D BYXF LA L 2 SWNT & & 93 .

E 2 i Ca) (b) (e) ()45 h GO F1 GO-
SWNT-5% ., GO-SWNT-10% F1 GO-SWNT-30%
BAEMER TEM K%, GO B XF 0 2450 .5
SR RS R

XPF GO-SWNT # i, B o8] DL F
SWNT 1R 4519 52 & 16 A 80 R J2 ). O B ad & 2
(b)) (o) (D) Ay XF HL AT LLFE 3] SWNT £ & 1)
K.

R T FRIE GO-SWNT 5B R TR
A AT T GO-SWNT 1 X B 4% fi 7 fig 1%
(XPS)iE A, K 3 . WE 3Ca) iTLLE H . GO-
SWNT 7£ 285 eV [ff 5 A Cls g, 7F 532eV MHiE A
Ols I, 3@ 1 % H Cls XPS i #1740 e 40l 4 (& 3
(b))% B, HifE 284. 9,286, 6.287.3.289 ¢V 4 4
AN, A3 X R C-CL.C-O,.C=0 #il O-C=0 4 4



158 Wl K FFRCE KA R % 54 %

e XA T AL S T S AR AR T BRI BOR A 2R R T ) AL E RE A
SWNT HRASA & AE WK, Bril SWNT

B 1 GO # GO-SWNT £ 4&##44 SEM B E ,(a) 4 GO, (b).(c). (D)% 54
GO-SWNT-5% .GO-SWNT-10% .GO-SWNT-30 %
Fig. 1 SEM images of GO(a) and GO-SWNT-5% (b) ,GO-SWNT-10% (c) , GO-
SWNT-30% (d)
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Fig. 2 TEM images of GO(a) and GO-SWNT-5% (b) ,GO-SWNT-10% (¢) , GO-
SWNT-30% (d)
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Fig. 5 GV charge/discharge curves of GO and GO-
SWNT compounds at different current densities
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Fig. 6  The specific capacitances of GO andGO-
SWNT compounds at different current

densities
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Tab. 1  Comparison of the specific capacitance (Cs) of

some related materials in the literature
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Fig. 7 Nyquist plots of GO and GO-SWNT compounds
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