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Abstract With the rapid development of wearable electronic devices, various kinds of flexible energy storage devices have
emerged. Flexible supercapacitor has aroused extensive interests of researchers thanks to its high stability, small size and excellent
electrochemical performance. It is of great significance to develop an electrode with simple process, favorable electrochemical per-
formance and satisfactory flexibility for the preparation of flexible supercapacitors with superior performance. Material selection,
electrode preparation and device miniaturization will be the main research direction in the future. This article mainly reviews the clas-
sification of electrode materials, the specific preparation methods and the primary configuration of the devices, and discusses the main
development direction and research focus of electrode materials and devices for flexible supercapacitors.
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Table 1 Performance of supercapacitors prepared by different methods

Power density  Energy density

Preparation method Electrode material Mass specific capacitance References
W kg Wh e kg™!
N 255.5 F » g~ ! at
Electrodeposition CNT/PANI//CNT/PANI 1494 12.75 [33]
0.189 mF « cm ™!
Printing, spraying NGP/PANI//NGP/PANI 269 F+g 'at20 mV +s ! 454 000 9.3 [36]
Electrospinning CB@CNF/PANI 501.6 Feg 'at05A-g! 748 62 [39]
Vacuum filtration MnO, @CNTs/CNTs 149 Feg'at0.2 Aeg! — — [43]
Hydrothermal CF-Ni(OH), //CF-CNT 46 Feg 'at30 mVes! 1 400 41.1 [46]
Chemical oxidation
o GP/PANI 838 Feg'atl A-g 2 000 40 [49]
polymerization
Phase transformation PES/AC 169.4 Feg ' at05 Aeg! — — [54]
s o Cai [
. 214 F e g ', 4(b) ,Yu Y
3 PDMS (PMMA)
N ., Li B s
o ’ , 11.4
> o mF + cm™', .
3.1
(2) Elastic fiber
a)
. ¥ Coated with electrolyte
O —_— |
’ ¥ Wrapped with CNT sheets
c)
° N ¥ Coated with electrolyte
, O ol ——
¥  Wrapped with CNT sheets
o o
¥ Coated with electrolyte
[58]
’ ,’:';' \;\
5,\ (/‘\\ )
° JppMS [J CNT | | PMMA
s 4 (a) B9l (b)
R Lol ( )
. . Fig.4 Schematic illustration of (a)the fabrication of a highly
4(a) ,Yang " s stretchable, fiber-shaped supercapacitor with a coaxial
,PVA-H,PO, , structure™ and (b) coaxial triboelectric

nanogenerator fiber®!]



/ e 2917 -
3.2 ,
’ 4
[62] 31
Y A} Y ’ ’
’ N ’ ©
N N
s ° ) °
s 1) ,
’ ’ 4
[63]
b 9
s (PAA-b-PAN-b- ;
PAA) s Ni(OH), B
’ - s
(PVA-LiCD s
s 102.2 F« g! » Shen
[64]
b ’ o
, (2) , , N
) . Peng ) , )
[65] / s
A} b .
0.2A.g! 267 F g, s
7 000 . 92%. .
5 ,Chen % 3,4~ (b- (3) ,
PEDOT) MWCNTs,MnO, s N
’ ’
, 2A.g! 110 F - s
g ',
. Pressed nickel foam with °
Nicke] foam MnO,/b-PEDOT/MWCNTSs
A B
T — ///
PET substrate 1 Wang X, Lu X, Liu B, et al. Flexible energy-storage devices: De-
sign consideration and recent progress[J].Advanced Materials,2014,
Micro-supercapacitor device Cu current {ollector . 26(28):4763.
7
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