FAlE B 11H g5 41 % R Vol. 41, No. 11
2020 4E 11 A Journal of Textile Research Nov. , 2020

DOI: 10. 13475/j. fzxb. 20200202407

RAKR/ SUHEMKTLELL BIEER AR
w & K& H MR

1 . 1 1,2 = > 2
IO, ] %R, iR, 2K
(L VLFR%S: Zi4URk S 5 TRSERE, W09 B8 214122 2. Wl BRMAFRA R, IR 3 215532)

 E NS EA AROR GRS L R AR NS (PAN) FISE A (CoCly) Jy JFURE, SR T i 4 22
FARMN T PAN/CoCl, 54 AR LT 4L, IF 20 256 A0 K 41 4 b 400 B A% Ik 2% o (5 B 3t /7 W BR0BE L 0 B i 210 4
JEIEA (R R X I 2RO {ORT 49 K 21 4 JIE 1 SOV 45 4 R 2 T 25 R AT SRAEFN 4317, BT 58 40 =T WL 4306 % BE
3BT £F A8 R A1 B2 R LA AN [R) A BIL I 700 40 A0 28 Y450 B 1) 2 S 0%, 5 o) P o A 2 T8 3l 3k A% J 388 76 K [V
FEFREE T B R KRR o S5 R TEM IR B 11% 380 % 98% B, PAN/CoCl, 4 K £F 4 i n] g s (0,78 55
W0, ELE 0 A8 A 1o 78 ] 300 o o7 IR A2 T B PR 5 7 11% ~ 75% A AT X BE 3835 R, PAN/ CoCl, 44K £F 4 L (0 3
AR I HLLTE 12 s INATGA 1023 nA Zofy s MAHXNHR EE R Z 1% ,2 s E AT A 2 187 nA [ E 10 nA, B4 PR
T (16 1 5 K 2 BE T

KEE ARG Ak LA BIRENE; RO

RESES:TS 159 X HkFR AR A

Preparation and performance of colorimetric humidity sensor using

polyacrylonitrile/ CoCl, nanofibers
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(1. College of Textile Science and Engineering, Jiangnan University, Wuxi, Jiangsu 214122, China;
2. Bosideng International Holding Co. , Lid. , Changshu, Jiangsu 215532, China)

Abstract  Polyacrylonitrile ( PAN ) /CoCl, composite nanofibers were prepared by electrospinning for
colorimetric detection of ambient humidity. Scanning electron microscopy, Fourier infrared spectrometer
and energy dispersive X-ray spectrometer were used to characterize and analyze the microstructure and
surface morphology of the PAN/CoCl, nanofibers. Ultraviolet-visible spectrophotometer was used to
analyze the reflection spectra of the fiber under different humidity and saturated vapor atmosphere with
different organic solvents, and the electrochemical workstation was used to test the response and recovery
capacity of the sensor under different humidity environment. The results show that PAN/CoCl, nanofibers
are able to maintain their structural stability in strong acid and strong base solutions. The nanofibers
change their color from blue to pink, when relative humidity changes from 11% to 98%. Furthermore,
the color change process is reversible and the response and recovery speed is fast. Under the humidity
environment of 11% —75%, electric current reaches 1 023 nA within 12 s. When the humidity is
decreased to 11% , the electric current drops from 2 187 nA to 10 nA within 2 s, which has the ability of
rapid response and recovery.
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Fig. 1  Preparation diagram of PAN/CoCl, nanofiber

colorimetric humidity sensor
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Fig.2 SEM images of PAN (a) and PAN/CoCl,(b)

nanofiber membranes( x10 000)
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Fig.5 Photograph (a) and ultraviolet-visible absorption
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Fig. 8 Photographs of patterns based on PAN/CoCl,

nanofiber membranes at 11% and 98% relative humidity
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nanofiber membranes. (a) RGB distance change
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distance thermal stability curve
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Fig. 10 Color images of PAN/CoCl, nanofibers exposure to
various VOCs and humidity of 98%. (a) Acetic acid;
(b) Ethanol; (c¢) Acetone; (d) Methylbenzene;
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