FsH
2003 5 10 A

= = No.5

ACTA POLYMERICA SINICA Oct., 2003

BREEMEN H-BEMEMAETA"

Wi IHIT

(BEXRSEHBHESTRWAR LTEASITHRNR L% 100084)

B OE FAEEURFLMBREXERAENFH" FARTHEBARURER IFH® 2-[4-(4-LHKE
EREIF ALK -co FIBM | (PEAPE)EA R H H-BE RN RN N EH HREA, 5 DMF
O EAREEEHE BREARAEAFOENRE L EEARES RAEABBTRAECHAR
BT H-EEE& BHBEDMI/H,0 BEBEAPH I RBRRARELFESS H-EE HRERE SKR
DMF I FIA % HEERNEREARHEEEHERSE BALEEEERE M, AARHLNHF
RS- GEREENE, BH T RRN A Wi REEGHARERNLR NN H-RE &R

e

x8W EEEOWEER, -RE, LWL, MERM

EERBEAESYH FER WAL, &
HERFHIRF RS T EAARRKEENH
wE" Y R AHERANRARTMER
A FREEAEAERANSAREHTREER
fE A e, EE FREBREHa" HEAL
EHGIABRRBRES THEP MABBEEA
HEHARTHEAERBEENIEE T T#
U AR RSN S TFESER H-R
IFEREEK, KB THRIRE T HESK LW EAL
L2473 " Whitten ZFHFF T JLABEE /D
AFEFFEMF RPN H-RETAMEL H-EE
BB FER".

MEAKBEBROBARLBRERLEZAS
R, BRAEOAABRTHNEERS, DEXR

—€ CH,— CH Y CH,—CH ¥}

KPTRU H-BREKERL ML EBEAF
L HEEER T RELARHERBAREPNT
TEAR S R AL B A5 R 0 Y B 4 . oK % ok O
BREABAAKTPH HERERARENHALZ
W A SRR KBS MR R R AR E KT
M H-REMABAITAHET RERR FHEY
E45WhA el &% H-REMEH T N
B, LRSREH ERAKBEHEMERARGCR
FRAEKPFERRRENEGCHE H-RE,XH H-
REEMMHERTHBHEE.

1 XERS

BRAFEWUME PEAPE MR B F S
BE" , EMERRGE M 1R

COOH

COOCH,CH,0O @N =N @ OH,CH,

Poly{2- [4- (4~ ethoxyphenylazn)phenoxy)ethryl acrylate- co - acrylic acid}

Fig. 1 The structure of the azo polyelectrolyte poly}2-[ 4-(4' -ethoxyphenylazo)-phenoxy | ethyl acrylate- co-acrylic acid} (PEAPE)
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Fig. 2 UV-Vis spectra of PEAPE (0.4 mmol/L. DF =

18.1% ) in solutions of different solvents
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Fig. 3 UV.Vis spectra of 0.4 mmol/L. PEAPE aqueous

solution with different degrees of functionalization
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Fig. 4 Alteration of the UV-Vis absorbance spectra of PEAPE(0.4 mmol/L, DF =18.1%) in DMF
a) Induced by UV light irradiation; b) Relaxed in the dark
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The solid lines show the fitted curves.
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Fig. 6 Alteration of the Uv-vis absorbance spectra of PEAPE(Q.4 mmol/L, DF = 18.1%) in 8:1 mixture of DMF/H,

a} Induced by UV light irradiation; b} Relaxed in the dark
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Fig. 7 trans-to-cis and cis-to-frens isomerizalion kineties for

PEAPE (0.4 mmol/L, DF =18.1% } in 8:1 mixture of DMF/H,0

The solid lines show the fitted curves.
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Fig. 8 Alteration of the UV-Vis absorbance specira for PEAPE (0.5 mmol/L, DF = 18.1% ) aqueous solution

a) Induced by UV light irradiation; b) Relaxed in the dark
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Fig. 9 trans-to-cis and eis-to-trans  isomerization kinetics for
PEAPE (0.5 mmol/L. DF = 18.1% ) aqueous solution

The solid lines show the fitted curves.
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H-AGGREGATION AND PHOTO-RESPONSIVE BEHAVIOR OF AN
AZO POLYELECTROLYTE

DENG Yonghong, WANG Xiaogong
( Department of Chemical Engineering ., School of Materials Science and Engineering . Tsinghua University . Beijing 100084 )

Abstract By using spectroscopic characteristics of azo chromophores in different states as a ‘ probe’ , H-aggregation
of the azo chromospheres of a polyelectrolyte poly {2-[ 4-( 4'-ethoxyphenylazo ) phenoxy ] ethyl acrylate- co-acrylic
acid} (PEAPE} aqueous solutions and ils effect on photo-responsive behavior were studied . Compared with the azo
polyelectrolytes in DMF, PEAPE in H,0 showed an obvious blue-shift of the maximum absorbance due to H-
aggregation of the azo chromophores formed in the solution. There also exists H-aggregation of the azo chromospheres
in PEAPE solution in DMF/H, 0, and the degree of H-aggregation depends on the ratio of DMF and H,0.The UV-
Vis specira of PEAPE aqueous solution change with different degrees of functionalization of the azo chromophores.
With the degree of functionalization increase,the A, of PEAPE gradually blue shifts, which suggests the degree of
H-aggregation increase. H- Aggregation of the azo chromospheres results in a slower photo-isomerization rate and
lower photo-isomerization efficiency of the azo polyelectrolyte PEAPE . The photo-isomerization kinetics of the PEAPE
aqueous solution doesn’t obey the first order exponential decay function, which also indicates that the coexistence of
H-aggregates and “isolated” azo chromospheres in the system.

Key words Azo polyelectrolyte, H-Aggregation, Photo-responsive, Isomerization



