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Preparation and performances of aramid nanofiber/carbon nanotube

composite aerogel sensor
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Abstract: Aiming at the issue of poor structural stability in conductive aerogels that causes unstable sensing pesformance,

aramid nanofiber ( ANFs) were prepared by deprotonation method and blended with modified carbon nanotubes

(CNTs) to obtain a highly sensitive composite conductive aerogel sensor with high compression resilience. Its

thermal, mechanical and sensing properties were characterized. The experimental results showed that the ANFs

and CNTs were mixed uniformly, forming a stable internal network structure through hydrogen bonding. The

aerogel could bear a compression ratio of 50% and completely return to the initial shape after 100 compression

cycles. More importantly, the composite aerogel showed stable electrical signals and ultra—low detection limit of

0.1 kPa in the compression cycles, which indicated that it has great application potential in the field of flexible

strain sensors.
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Fig.1 Preparation of ANF/CNT aerogel
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Fig.2 Structure of aramid fiber
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Fig.3 Photos and SEM images of ANF aerogel and ANF/CNT

composite aerogel

AP 3(a) WL, 4l ANF SEEIR /s T ANF A%
FIRRIE , A MRRAIR B B . — HNA CNT MK,
A B TR B (0 A8 A, ] 3 () BT
MAR T SEM FUE AT LA H, B 3(c) M 3(d)3Z 4 T
T BI04 2 A VR R, W SR sh vk bl B AR
I SE S BE I RN A SEE R BB AR I R 34 50 1 = 4k
SE ] 2R G5 H , FL R i T ok AR B ) 1) i BT LB
(7] o SR AR R I X FE 4R B, BEARLAEE K2 A8 1 1R 45
23 (8], R 7 A AP AR R R R A T A .
Ah, ANF SEER R IOGCIE 2450, 30eth TR R AU
AHEAR FH AR 3 B A ) (B R SR 25T Y . TR AR



-4 -

X B T Ik XK % % #®

R

BN 0 JZ2 R 254t AR G RDRE B e, X 2T
CNTs FER R HIE B, [RIEE AT DOUEE £ ANFs 5
CNTs Z[0] () SV E R — 38 2 (R R % .
AUEER] CNTs A I I SRS, Ui CNTs Y25) 4
SRR SBERE R, 3 R B IRCARAL T R A7 L
2.3 ANF/CNT EASERTPHEEER ST

T UEW] ANFs 5 CNTs Z A 7E7E 3 5 1 U, LA
HTHHEEGREERTIE N T RENE S AR
I ANF S BER ANF/CNT & &S BER L M 4l CNT
AT T FTIR FHL2 5047, 4kl 4 s

N—H C=0
2
=
— ANF
— ANF/CNT-40

4000 3500 3000 2500 2000 1500 1000 500
WL fem™
(a) 2 P CEEIEHY FTIR

— ANF
— ANF/CNT-40

WO

=0 ‘

1620 1630 1640 1650 1660 1670 1680
WL Jem™

(b) 2 RVEEEE FTIR & AR

— ANF/CNT-40
300 - ) —CNT

G
100 F
0 A/\—\J\wm
1000 1200 1400 1600 1800 2000
PHL fem™
(¢) & CNT F1 ANF/CNT—40 S EER IR 8O3
B4 ANF SER . ANF/ICNT E &SRE RS CNT 1
FTIR F0H 2 53 47
Fig4 FTIR and Raman spectra of ANF aerogel, ANF/CNT-
40 composite aerogels and raw CNT

M 4(a) FTIE 4(b) e LIE 1 649 em™ Fil
3 323 em™ AbAYFREAEIE S350 %0 B F ANF ) C=0 FI
N—H Frfidigah, ol WA A S B rh e 5 ANFS
EECAH HL AT B R 07 B AR Ak, B CNTs IImAR A
S ANFs FOERZER , [RIIEELIR 20 BT ANFs () C=0

50 fa.u.

A LLE R 1 649 em™ #2631 644 cm™ 4,
X A] e T ANF FI CNT Z [alJE i T 5 SR
H1. HE 4(c)TLIEH,D #E(~1305 cm™)HH
T CNT /) SP? 6ltfé, G It (=1580 cm™) FK/Rx CNT
ik C—C /Y SP2 8. Iy/I(D BRI G I B Z [l )
S L )HAR T CNT BRUMERERE . 11 (EACK, CNT 45
IR BRIG LI . 24 CNT # KOH A BRI i< BEE 2
Jo Iy fEAN 1.88 B8 hN3 2.12, CNT 4544 Ao et in
TR R ARG R T CNT £, XH4 CNT
ANF 2 [B] () ST iU L T A
2.4 ANF/CNT E 658K S BRNIERES T
M P PR T H e IR B PR 4, AL st
ANF S EEE A ANF/CNT B &S B E1T T G 43
Br, ke HpgeeE Pk, aniEl 5 PR

100 |
o 90T
A sof
& 70 F
\qg 0r ANk
50 —— ANF/CNT-40
40r_, , . . ,
0 200 400 600 800 1000
WREC
(a) TG
=
E;: —— ANF
B | ANF/CNT-40

0 20|0 460 60Io 8(I)0 1000
TR/ C
(b) DTG
B 5 ANF 71 ANF/CNT SR E th
Fig.5 Thermogravimetry analysis of ANF and ANF/CNT

aerogels
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Fig.6 Thermal insulation property of ANF/CNT aerogel
at high temperature
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Fig.7 Compressive stress—strain curves of ANF aerogel

and ANF/CNT composite aerogel
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Fig.8 Photos showing the compressive elasticity of

ANF/CNT-40 composite aerogel
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Fig.9 Compressive stress—strain curves of ANF/CNT-40
composite aerogel under 100 compression cycles

under 30% deformation
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