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Scheme 1 Synthesis routes of TBTPA monomer
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2 #R5iR

21 EAEENEHERIRERILE

49 PTBTPA | PEDOT 5 (0. 05 C) J 24 Wil (PEDOT: 0.05 C) FILLAMGRENE 2 . M
PTBTPA HJREEH AT LI i, 1602 A1 733 em™ XF R TR C—C MgidRsh " Al C—H 1 SMR SR AE
W, 793 1 831 em ™" XF N WEWMS R C—S S AR WETS" . 1491 F1 1453 cm™" Xof 7 8 W B 4 1 45 4% Sl 1)
1320 F1 1270 em™ % C—N [RAEIE) . )\ PEDOT i (0. 05 C) BB el LA, S 1509,

ITO glass



I

578 S FFRAFFR Vol.40

1482 F1 1301 em™ Ab iy W Ac U 43 531 S ~F E Wy 34 v
C = C UL MW HFch C—C RO (A0 \/V\AW
Welde, AT 1145 11059 em™ Ab 9 5 i D) )1 AT
W2 A I SR B, WEER I C—S B — "
PR BMLCEAE AL T 943 1840 em™ AR, 55 2 Fb W
WA L, B2 E A MM E& T

PTBTPA HI PEDOT Y Br A7 ik W Wi, i B — 2% L

3500 3000 2500 2000 1500 1000

cEh. pfom!

K3 2RAEY PTBTPA, PEDOT W (0. 05 C) Fig.2 Infrared spectra of PTBTPA (a),
N4 (PEDOT, 0.05 C) f 2 H M Wim SEM PEDOT(b) and laminated composite
M. FTUL, PTBTPA H A R 90 K BORLIR &5 14 film (c)

[EI3(A)]; PEDOT AR i 7 A RIS 2R GOR 546 [ 18] 3(B) 15 1 52 5 A58 2 1 B i 0 4% 1) 22
ARAGEER , FEAN K R 45 1 25 B SCRE LB 9 K URIR 54 [ 18 3(C) ], IEMIE A M E Hl 5. A
K 3(D) &E A M A P PN BER R A 2 J2454, A PEDOT BAfRTE PTBTPA MR AYIERE -
KA, PTBTPAZHUKBURLRZE S, PEDOT Wi () 2R 25 A B 7E 9 K R R [RI B b, 5235 2 2R
WA Ay It A B IR 25 AT, BAE PTBTPA AT PEDOT i (0. 05 C) 4351k 70 Fi
170 nm.

Composite film
1TO
Glass

Fig.3 SEM images of PTBTPA film(A), PEDOT film(B) , surface( C) and cross-section(D)

of the composite film
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Fig.4 Cyclic voltammetry curves of PTBTPA film in 0.1 mol/L [ BMIM | BF,/CH,Cl, : ACN(7:3,
volume ratio) solution(A), PEDOT film in 0. 1 mol/L [ BMIM ] TF,N / CH,Cl, solution( B) and
composite film in 0. 1 mol/L [ BMIM ] BF,/CH,Cl, : ACN(C)
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Fig.5 Spectroelectrochemical spectra of PTBTPA film(A), PEDOT film(B) and composite
film(C) at different potentials
Insets are the color changes of corresponding films under different potentials.
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Fig.6 Optical contrast of PEDOT polymer film at 635 nm(A) and 1100 nm(B)
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Fig.7 Optical contrast of PTBTPA polymer film at 450 nm(A) and 635 nm(B)
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Fig.8 Optical contrast of composite film at 450 nm(A—C) and 1100 nm( D—F)
(A, D) 0.03C; (B, E)0.05C; (C, F) 0.07 C.
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Fig.9 Color changes of electrochromic device
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Preparation of Multicolor Electrochromic Polymer Composite
Film with Laminated Structure’

OUYANG Mi, ZHU Rui, LU Xiaojing”, QU Xingxing, LI Weijun,
LI Lin, LU Yaokang, ZHANG Cheng "
(College of Chemical Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract Two electrochromic polymers, poly (3 ,4-ethylenedioxythiophene ) (PEDOT) and poly {4,4’,4"-tris
[ 4-(2-bithienyl ) pheny ] amine} ( PTBTPA ) with different neutral absorption spectra and the complementary
colors were synthesized via electrochemical polymerization method, respectively. Then the composite film with
the laminated structure was controllably prepared by adjusting the electrochemical polymerization parameters.
FTIR spectra and SEM images indicate that the laminated composite film is obtained. UV-Vis spectra and elec-
trochemical measurements demonstrate that the composite film exhibits a noticeable electrochromism with
reversible color changes from orange, blue to dark green, and maintains good electrochemical activity and
optical contrast compared to those of the pristine PTBTPA film and PEDOT film. This work is to provide a sim-
ple and efficient method to build the laminated composite structure for achieving multicolor or even full-color
electrochromic materials, which is also suitable for other electrochromic polymer systems.

Keywords Electrochromic; Electropolymerization; Laminated structure; Polymer composite; Multicolor
display
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