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Fig.1 The hydrothermal synthesize of graphene/carbon nanotube composite films and its SEM image
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Fig.2  Self-assembly preparation of graphene/carbon nanotube composite films
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Fig.3 Schematic for the assembly of the CNTs/G composite film(A) , coating of CNT film on graphene(B) , CNTs/
GNs film floating on the water surface ( C) and wetted and dried CNTs/GNs film suspended on a quartz
O-ring(D)
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Fig.4 Schematic of one-step situ growth of graphene-CNT hybrid materials on Si NPs pre-coated copper foil *!

1.5 AR/ HBNKEESENIELFEESH

A2 T e A SR/ B AR S A T B AR A S8 00 AR 5 B A oK 8 B OR &, TR UK vh i
FEREAR 2 b A9 B E A A S0/ ZRERINK A S5, IR SRR & W B 2s Rl B UBE, JF7E 60 C T E A
AR 12 ho BRSO B IR/ TR AR TR B T8 S N L 7E 300 °C NSRS A 2 b PRI AR
HRR G AR A A SRR A B IR AUOK F, B AR A SR AVORE E AR, A A S m RS
TRAUKAE BT WAL AR LU B A, S AL PRAS 2] 2 AR IS . 458 A S50 I AR Sl 4l oK 48
BIFR VAR L 201 IR I, 45 31— R AR 3 B AR G, O 6 A A R R IR ivE . kA
SRR SRR AR A B IR AR IR L 1 1RGSR BIUUE . KRl TAASBE A REMRER
FKPEERER, WL
TE R 2 T
W, T Bk 400 K A 2 B
K, R RELE K H 4
WELTTR . o 1Bk
grRE B E A
SRR () AN
a1 S0 SRR
R 221 IR E)
M - B EH,
BRI RS 2 TR AE AR
A B R, (iR
GBS R DUTE,
A SR
AR E T E . KiE
WA B IN 3 AL
A1 S0 () A
Hhfr SR SRR

BS sk MR S LA RO R T A s SR e 111 IRG (A,
B) LA 845 SR 42 2:1(C,D) Hy SEM B

Fig.5 Low and high magnification SEM images of GNS-CNT(1:1) (A4,B) and GNS-CNT
(2:1)(C,D)"*
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Table 1 Comparison of characteristic and application of graphene/carbon

nanotube composite films synthesized by different method

Method Characteristic Application Ref.
Solution process High transparency, electroconductibility Transparent electrode 17
Self-Assembled Large-area, high electroconductibility Supercapacitor electrodes and sensor 24
ex-situ Synthesis Highly flexibility, transparency, and electroconductibility Solar cells 28
in-situ Synthesis Simple method and high Controllability Supercapacitors 30

Chemical-free synthesis High specific capacity Lithium-ion batteries and supercapacitors 32
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Progress in Preparation of Graphene/Carbon
Nanotube Composite Films

MO Zunli*, WANG Bo, ZHAO Guoping, ZHU Xiaobo, GUO Ruibin
(Key Laboratory of Eco-Environment-Related Polymer Materials ,Minisiry of Education of China,
Key Laboratory of Polymer Materials of Gansu Province ,College of Chemistry and Chemical
Engineering , Northwest Normal University , Lanzhou 730070 , China)

Abstract Graphene/carbon nanotube composite materials have the common characteristics of both graphene
and carbon nanotubes. The composite materials overcome the discontinuous faults of graphene and network
clearance of carbon nanotubes. In this paper, the recent progress in the preparation of graghene/carbon
nanotubes composite film was described. In situ, self-assembly and chemical-free syntheses of graphene/
carbon nanotubes composite film with thin thickness, high strength and high specific capacitance
characteristics, respectively, were summarized. The application of graphene/carbon nanotubes composite film
in sensor, lithium battery and supercapacitor were proposed.
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