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Organic-Inorganic Hybrid Fibers Assembled from Liquid
Crystals and Their Applications in Flexible Supercapacitors

YUAN Hao, PAN Hui, ZHU Shenmin
(School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Macroscopic fibers with superior mechanical performance can be prepared by spinning process using anisotropic
and highly oriented liquid crystal spinning dope instead of traditional one. This makes it possible to prepare fibers made from
novel materials like graphene, carbon nanotube, and so on. Functional organic-inorganic hybrid fibers have been designed
and synthesized for application in various areas on the basis of hybridization of organic materials and inorganic materials.
Organic-inorganic hybrid fibers have great potential in assembling flexible supercapacitors. In this paper, basic knowledge of
liquid crystal spinning technology was introduced firstly. Secondly, recent advances in the synthesis of macroscopic fibers as-
sembled from organic and inorganic liquid crystals, particularly organic-inorganic hybrid fibers spun from liquid crystals,
were demonstrated. Thirdly, recent researches of flexible supercapacitors fabricated with aforementioned hybrid fibers as
fibrous electrodes were summarized. Finally, problems and future developments in the fields of liquid crystal spinning and fi-
brous flexible supercapacitors were discussed.
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Fig.2  Mechanical property comparison of liquid crystal polymer

fibers and other high performance fibers' "’

RO P IR, ER AT, FHEETFZRAE T
THE, ENTRENS Y MUK S, B0E 408 A T 3B
B, ATTHERT KRR &40 F AR 4 g5 e il v . 56
ma AL, KRR & ST EA B EYHAENE, EY
] Rk AT A

LR FURAFAE T 28 B R 5519 s P 7k 9 FH Tt 21
225N JEORE, AR —Fh AR o, il i A ol ek R A
R ARG 2Lk, BERSTE ML A I 52 b Re iy &7
Yk, DABNRZT 22 R ), MR AR P D 1 bk 22 2R P AR
o AR E (IRBUHR B 509% ) FERBAERRAAR DY, R BLH i
SRA MBS HL, UM AL, 25 22 AR P b 5 Ry
M TR Wk 2 R LR RN AR B S 22, T
BRI GG 22 IR P R AR B g . pH M
B ARG 0 BE AN 2 e B, (R S Ik 22 2R TR A Y
AR FBE SR, B 24 Y VI N 1 B VE R S Aol 22 (&
3a) P XEF ORI R A SR, BT ILE 41 g 4 R
G2z S, EA1Y Nk 22 HA SR T 2 gE (B
3b) P L, BEOFRZ52 0 R, N T ek Sl
AT AP e T B A BN S5 AL Ay G 4 AR . R
FRWF S 00 22 76 1N T 905 22 21 4340 3% e 3k 21 K 9K 1 ik 275 24
EOPAEE 1] A

Ti—F AR A K BAFAERI RIR B i F—EF 4 R
FIRERERE B TG £ 4R U R AR R
PIVAW, MRAEER, o Fa. o Fammal s mAamE,
RERSIE AU HIR A T B S5 A0 25 R ) 9 0 AR
Chanzy %5 B oGl 7 W00 eT e R 4 il &, A
I Jo B0 (20% ~ 55% ) AP e R A MU, 16110 CF
it FH B IR R R 22 1 T AU A T BOR I 1 B e ) i
HILF4E, Fernandes % fdi Jl] Z Bt N FL LT 4E K (APC) HY
DMAc FHLE R AT R Y7 22, Hl& T HBR AN
300 wm MY EA KA LM LT 4E, Godinho 25 BF 57 & B

Vel 3 k22 26 (R ) AD TE A—— T Mk 2 22177 (a) LASC S b
AT e ke 22 1 R - R A8 28 128 ()

Fig. 3 Biological processing of spider silk proteins—fiber spinning
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(a); Stress-strain curves of spider silk fiber produced by five
individual spider species ( 1: Euprosthenops sp, 2: Cyrtophora
citricola, 3: Latrodectus mactans, 4: Araneus diadematus,

5: Nephila edulis) [?*/(b)
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chiral liquid crystal (¢) ; Digital image of GO fiber produced by spinning from liquid crystal (d) 4. Optical microscopic im-
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small GO of 30wt%) compared with graphene fibers prepared from pure large-sized GO (g) ")
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