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The color of the electrochromic fabrics under different
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Table 1 CIE L™ a”b" Values of the electrochromic fabric under different conditions

Voltage L a” b* Between the voltages AE" (L"a™b")
(URY% 32.03 -9.7 17. 83 0~ +0.8V 8. 058517

+0.8V 28.12 -10 10. 79 0~ -0.6V 3. 114948

-0.6V 33.94 -7.38 18. 65 +0.8~-0.6V 10. 12504

K2 RARGAYEIE R E T BoRst m gl i
S R M. IR AT LUE 2 S e 0
IR A B2 S A2 e T 0 Ak (I Y B R X RT fiE S
RAENE O BHEE B A TR BoR sk @
ARAE DR TR AL T ib I 25 R s o ny WA
KHOWPER LAY, BT EAAY R
PO S R A AR AN AE IE R R R R gk
@, S S W5, S A ) 0 XI5 A B A T 0K 5l
T AR AU R AR R B B I AR g HUOR AT

¥, 1) 5 5 DX S AEE
2.2 AEARETEEBAYGEHEWL

e VW e A [ fL T AT L, 3R A T
AR R N ALRYIE L o™ b" 8, WA 3 PR,
T P PP s Sk T 1) it i R s, R R IR R el SR AL
BBV 20 IR A , PR BE & 72 2L o i 4%
OR Bk R .

MO~ +1.0 Vgl 5T, 28 @ U X
9 @™ B ORI, 2 00 (8RS 1 55 b K Uk



7 H 215 T A 0 B o o S 0 S AT 5 737

10 —=— Green
—o— Yellow

0 | | | | |
400 450 500 550 600 650 700
Wavelength (nm)

Fig. 2
Potential/V: green +0.8 V;yellow -0.6 V

The reflectivity of the electrochromic fabric

AN EEEAER. N0~ —1.0 V KB E T,
AR LV XL @ " AR MU N, 2 (8 €8 R D55 5
b EAR I I, B @ R . i TR A B
P ELAT JRy PR S s B I AT Sk (A 25 AN 58
A, T AR TR TR TR B0 T s W A% (8 Y B
g K3 a" b HAE+1.0~ -1.0 V Z[EAY
AR T IX 1 0L

o
2 4
—a*-10 -8 -6 -4 2 -2 +a*
GI'CCH 1 I il | 1 O 1 Red
a* -2-_b*
Blue

Fig. 3 The a™ b" values at increasing applied potentials for

the fabric of varying optical density from —1.0 Vto +1.0 V
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Fig. 4 The reflective spectrogram of the fabric under the potential of (a) +0.9 V (PANI:from eigenstate to oxidized state) and (b) -0.9

V (PANI:from eigenstate to reduced state) , and the reflective spectrogram of the fabric for color fading time after removal of (¢) +0.9 V

(PANTI: from oxidized state to eigenstate) and (d) -0.9 V (PANI:from reduced state to eigenstate)

Time interval is 8 s.
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Fig. 5 L"a”b" values of the fabrics made with (1) gray work
electrode, in their oxidized (1-1), eigen (1-0) and reduced (1-2)
states, (2) yellow work electrode, in their oxidized (2-1), eigen
(2-0) and reduced (2-2) states (1* ) and (2* ) are coated with

electrochromic material respectively.
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Fig. 6 The reflective spectrograms of the fabrics made with
gray work electrode, in their oxidized (1-1), eigen (1-0)
and reduced (1-2) states, and with yellow electrode, in

their oxidized (2-1), eigen (2-0) and reduced (2-2) states
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Fig. 7 The reflectivity of the transmission-type electrochromic glass devices under the potential of (a) +1.0 V (PANI: from eigenstate to

oxidized state) , (b) —1.0 V (PANI: from eigenstate to reduced state) , and the reflective-type electrochromic fabrics under the potential of

(¢) +1.0 V (PANI: from eigenstate to oxidized state) and (d) —1.0 V (PANI: from eigenstate to reduced state)

Time interval is 8 s.
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Fig. 8 The a”™b” values of the transmission-type electrochromic glass devices (a) and the reflective-type electrochromic fabrics (b)

The arrow (1) and (2) show the changes under + 1.0 V and — 1.0 V, respectively, while arrow (3) and (4) show the changes

afterremoved
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THE PREPARATION AND COLOR CONTROL OF THE
CONTROLLABLE ELECTROCHROMIC FABRIC

Hong Xiao', Guo-liang Dai', Hao Wang2 , Mei-wu Shi', Jian Xu®
(' The Quartermaster Research Institute of the General Logistics Department of the PLA, Beijing 100082)
(* Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190)

Abstract Using electrochromic polymer-polyaniline ,taking flexible conductive fabric as electrodes and based
on the reflective electrochromic device structure model, a kind of controllable chromic fabric is assembled,
which shows distinct color change between yellow and green in the low-voltage range of —1.0 ~ +1.0 V,and
provides the foundation for the preparation of the man-made controllable electrochromic fabric. The L™ a" b "
values, AE" and the reflectivity curve of the electrochromic fabric are studied systematically at different
voltages , with different relaxation time and with different color of working electrode. The difference between
transmission-type electrochromic devices and the electrochromic fabric is also discussed. As the positive voltage
increases , the corresponding a* b " values of the electrochromic fabric decrease and blue-green color deepens.
With the growth of the negative voltage ,the a” b " values of the electrochromic fabric increase and yellow color
deepens. When the voltage of the electrochromic fabric is removed, the discharge relaxation phenomenon
appears , and the fabric returns to the eigenstate. The background color of the electrode has significant effect on
the electrochromic fabric. The relaxation time of the electrochromic fabric after removing the voltage is shorter
than that of the transmission-type electrochromic devices.

Keywords Chromic fabric, Polyaniline, Electrochromic, Fabric electrode



