F F IR

RIEL

Article

ACTA CHIMICA SINICA

DOI: 10.6023/A13101051

3

=iz

i

R-RC ZRE-FEROBARRARMERMNBAR
KT MaRT K

(LSRR R R S TR SRS AT = A% b 100191)

WE DI PP DU AR R, LK 2,4- S IRIE (TDL) A P ) R 4 T 2K DU SRR3R £ RE—2K i DU 3%
{A(ANI,-PEG-ANI,;, PEG600, M,=600)kEIEY), I T CBE/NN-— FEF B (DMP)RGEAG, WwE T S
HATO)R Ml % B, I RT 71 BABTAFM). RAh-nT WOGEE(UV-Vis) FIEH R (CV) T IT T MY B 41258 &
AL SAAT B2, THE T I ik BEIL R WG ARV RE R0, T 70 RN, i SO VA W 570 L R g% 5 3 77 ol
2, ANL-PEG-ANI, Ik Bt LR Y HEB v] LLSE I 2 FE A (M58

REE REVURG; RO TR WBOURY, A4k WA S

Self-assembly of Tetraaniline~PEG-Tetraaniline Block Copolymer Thin Films

Zhang, Guangmeng Yang, Jiping* Chen, Gong
(Key Laboratory of Aerospace Advanced Materials and Performance, Ministry of Education, School of Materials Science
and Engineering, Beihang University, Beijing 100191)

Abstract  Amphiphilic rod-coil block copolymers containing polyethylene glycol and aniline oligomers can self-assemble
into specific aggregation morphologies with different electrochemical performances, which have recently attracted more at-
tention in many fields such as optoelectronic materials, electronics and so on. In this paper, the block copolymer of tetraani-
line-polyethylene glycol-tetraaniline (ANI;-PEG-ANIL,, PEG600, M,=600) was prepared using tolylene 2,4-diisocyanate
(TDI) as intermediate. At first, tetraaniline was synthesised by 4-aminodiphenyamine through oxidative coupling reaction in
an acidic solution. Then, TDI was used to combine tetraaniline and PEG to prepare the triblock copolymer in the presence of
N,N-dimethylformamide (DMF). "H-NMR and FT-IR were combined to confirm the chemical structure of the resulting block
copolymer. The self-assembly of the block copolymer thin films was studied in detail. ANI;-PEG-ANI, block copolymer was
dissolved in a mixing solvent with ethanol and DMF. Then the solution was coated on conductive glass ITO to prepare thin
films with the same thickness. And the films were dried completely before use. Atomic force microscope (AFM), UV-Vis
spectroscopy and cyclic voltammetry (CV) were used to study the self-assembly behaviors of ANI,-PEG-ANI, block co-
polymer thin films. The influence of mixing ratio of ethanol/DMF and different annealing solvents on the self-assembly be-
haviors of ANI4;-PEG-ANI, block copolymer thin films were investigated. The annealing solvents included ethanol, metha-
nol, chloroform and tetrahydrofuran. The results showed that by changing the mixing ratio of ethanol/DMF, the morphologies
of the block copolymer thin films could be changed from spheric to rod-like morphologies. And by changing the annealing
solvents, the copolymer thin films could self-assemble into such as spheric, rod-like and fibrillar morphologies. The different
aggregation structures of the block copolymer thin films exhibited different electrochemical performances. So the aggregation
structures of ANI;-PEG-ANI, block copolymer thin films could be tuned nicely by changing the solvents and annealing sol-
vents.

Keywords tetraaniline; polyethylene glycol; block copolymer; self-assembly; solvent annealing

a|= AU, LS — IR HL A SR 2, (S

I 2R 3 2% fik BEIE SR ) 2% ik B2 1) LUK ik B 5 ¥ 7
ZIAHE— @ 5 A AR, AR BRI AR A4
BT IR i JEAR A, AR T R e H LA
SETERE, X —BIBAENT AL SEHIARE R A s 255
AR AT Y2 0 1 A RO,

Ve I BAT N TR (M P s 2> 12—, RN R
ARG il T2, SaRmE—RKI0

* E-mail: jyang@buaa.edu.cn; Tel.: 010-82338955
Received October 12, 2013; published November 29, 2013.

A WEFURI, KRR RAAIE AR G rE EAR R,
FEH AN R s PR, 2R £ —WE(PEG) H AT
B AL A ERGEMELE L JCREE AR T,
Wit PEG L HA WIS LRI PRI R I i BT SR
Pl NATIAE BT TR 2 —. e AN IR A%
SRS i — R Y1) PEG/AR I RN B R Y, I
XEHIR A AT AT TIRAWEE. ARSI Gl T

Supporting information for this article is available free of charge via the Internet at http://sioc-journal.cn.
Project supported by National Natural Science Foundation of China (No. 21174009).

T H 52 [ ¢ A SRR 243 4 (No. 21174009) % 1.

Acta Chim. Sinica 2014, 72, 83—88

© 2014 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

http://sioc-journal.cn 83



W F F R

FLA PR I R DU SR A 5 5 2 R B e R R L R
WU AEL L R A A A 5 e Ak 2 T B )
MK REFA T

ARSI I 50046 T ANLL-PEG-ANI, itk
BALERY), 5 LA s, B T IR AR e gl
RIS 9 R XS e 2R Ay I SR A A 5 ) 1) 5% M FH A Y.
2 PERE AR L, I U BIR P 2R, v LS
SERYHE RS AT, HILRYAR R R LSS
I BAAAF AL, SRS e A A i fe 2z vk
REMIRH L.

2 H#HR5HE

ANL-PEG-ANI, 1k BRI 1 & S 2% SCIR15]6
Fl. A S db i X AR e DU SR A Ry Sk, R 2,4-—
SRR AR AR, WP kN AT
ANL-PEG-ANL, =ik BILERY), ditgLwE 1 fos. A
A I 2 RN R AE B LS R R
21 BFRE LB LB YEER R AN

1 ] W (EtOH) Al N,N- " H1 3L F ik i (DMF) IR &
WA T iR BRI, B 2 AR AT I
WO, 7TLAE H, ANL-PEG-ANIL, 1B 5843 i
7E 315 A1 590 nm Kb HIEPIAN A S e, b 315
nm AW IS Y 2RI A e ) L HE I, 590 nm Ak
W S D of T A PR LR i, 5 2R D SR AR T 45
AMEITE (ML 3, WSCREE EVAELE, B2 oo /b v
WR, XU BULRY) AL R H.

IS, B 2 Fraf LR H, %7 ZE2/DMF (1)
TRA LEBIANTR], iR B SR A0 T B 11 5% /N A V6 5 P A7 A
BB 225, YIRS AT 2 10%58 i3] 50%
N, SR B ) 2R M S e i e v, LB YR A5 7
T L 3] 438 458 A/ IR AT 06 i R S A BRI, (HE AR
A IR RS RRT S0%I, FHER MR
Wb s g W] i R B, LR L BRI R, R BOLER Y
TR B (10 5% A/ AT 6 5 SR B

RILX
1.0 10% EtOH
20% EtOH
30% EtOH
i 40% EtOH
08 50% EtOH
~ — ~ 60% EtOH
A —-—- 70% EtOH
0.6 —--—- 80% EtOH
3 90% EtOH
&
S 044f/
o i
S ;
Ko H
< .
0.2+
0.0

T T T T T T T T T T T T 1
300 400 500 600 700 800 900
Wave length/nm

Bl 2 ANL-PEG-ANL M\ANIA L] Z1F/DMFE 355700 ol o B ) 5%
Sl i

Figure 2 UV-Vis spectra of ANI-PEG-ANI, thin films prepared from
EtOH/DMF at different mixing ratio
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Figure 3 Cyclic voltammetry curves of ANI,-PEG-ANI, thin films
prepared from EtOH/DMF at different mixing ratio
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Figure 1  Structural formula of the ANI,-PEG-ANI, block copolymer
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Figure 4 AFM height images and phase images (2 pm X2 pm, tapping
mode, the images above represent height images and the images below
represent phase images) of ANL-PEG-ANI, thin films prepared from
EtOH/DMF at different mixing ratio
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Figure 6 UV-Vis spectra of ANI-PEG-ANI, thin films after annealed
at different solvents for 5 d (c represents the film without annealed; a, b,
d, e represent the films annealed from EtOH, CH;OH, CHCl;, THF, re-
spectively)
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Figure 7 Cyclic voltammetry curves of ANI,-PEG-ANI, thin films after
annealed at different solvents for 5 d (c represents the film without an-
nealed; a, b, d, e represent the films annealed from EtOH, CH;OH,
CHCI;, THF, respectively)
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Figure 8 AFM images (2 um X 2 um, tapping mode) of
ANI;-PEG-ANI, thin films after annealed at different solvents for 5 d
(a~d represent the films annealed from EtOH, CH;0H, CHCl;, THF,
respectively, a~d: height images, al ~d1: phase images)
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