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Fig. | The UV-Vis absorption spectra {a) and the absorbances at 4 ,,,{b) of PNAPE {11.99% )/PDAC multilayers measured after each dipping in

pH = 4 solution
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Table 1  Orientation of azobenzene with different substituents in the self-

assembled multilavers{ pH = 6, dipping circles = 8)

Polvanions PPAPE

DF(%) 17.46 11.48 24,19 15.36 23.8 11.99 21.09 10.34
r 0.486 0.475 0.795 0.494 0.524 0.567 0.81% 0.612

PEAPE PCAPE PNAPE

Table 2 The maximum absorption wavelengths of eight azo
polyelectrolytes in seif-assembled films { SAF) and in anhydrous THF

( concentration between 0.1 and 0.2 mmol/L)

PPAPE PEAPE PCAFE PNAPE

Polvanions
DF( %}

In SAF 342 344 341 354 332 342 356 361
In THF 345 345 357 357 357 357 371 371

17.46 11.48 24,19 15.36 23.8 11.99 21.09 10.34
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Fig. 2 UV-Vis absorption spectra of self-assembled fitms
fabricated by PPAPE with two different degrees of
functionalization and PDAC
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Fig. 3 UVY-Vis absorption spectra of sel~assembled films
fabricated by PCAPE with different degrees of functionalization
and PDAC
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Fig. 4 UV-Yis ahsorplion spectrz of self-assembled films
fabricated by PNAPE with different degrees of functionalization and
PDAC
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SUBSTITUENT EFFECT ON ORIENTATION OF CHROMOPHORES IN
SELF-ASSEMBLED MULTILAYERS OF SIDE-CHAIN
AZ0O POLYELECTROLYTES

DONG Xue, BAI He, WANG Xiaogong
( Institute of Polymer Research, Department of Chemical Engineering , School of Materials
Science and Engineering, Tiinghua Universty , Betiing 100084)

Abstract Orientation of azo chromophores in electrostatic self-assembled multilayer films of four side-chain azo
polyelectrolytes that contain azobenzene derivatives with different p-substituents was investigated by using polarized
U¥V-Vis absorption spectroscopy . Influences of substituents on the orientation of the azo chromophores were discussed
in detail. The structural characteristics of these self-assembled films were further investigated. It was found that the
homogeneous orientation tendency of azobenzene was a common phenomenon in the self-assembled films fabricated
by electrostatic layer-by-layer dipping process of the side-chain azo polyelectrolytes and poly ( diallyldimethyl
ammonium chloride) ; substituents that link to azobenzene have influences on the orientation of azobenzene in self-
assembled films, which could be attributed to charge interaction and dipolar interaction between the chromophores
and the polycation substrates . For those self-assembled multilayers with H-aggregation, the effect of substituents on
the orientation of azobenzene was also influenced by the H-aggregation. The results indicate that the orientation of
azobenzene in self-assembled films can be effectively adjusted by selecting polyelectrolytes containing azobenzenes
with different p-substituents.

Key words Azo polyelectrolyte, Self-assembly, Chromophore orientation, Substituents



