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Fig. 1 The chemical structure of BP-AZ-CA
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Fig. 2 Growth and decay curves of photo-induced

birefringence in films of BP-AZ-CA with different DF. 38%
(M),48%(0O),58% (A), 69% (@), 79% ([J) and
91% (A)
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Table 1 Fitting parameters obtained from the reduced transmittance

(I/1,) growth curves of BP-AZ-CA with different DFs

DF (%) k,x10°(s™") k&, x10°(s™") A,* B," R?
38 24. 836 9.091 0.612 0.388 0.999
48 21.277 7.692 0.455 0.545 0.997
58 18. 868 4.3883 0.373 0.627 0.999
69 16. 667 2.052 0.307 0.693 0.999
79 15.385 1.923 0.291 0.709 0.999
91 12.934 1. 605 0.275 0.725 0.999

“A = A/(A+B), B, = B/(A+B)

Table 2 Fitting parameters obtained from the reduced transmittance

(I/1y) decay curves of BP-AZ-CA with different DFs

k. x10°  k, x10°
DF (%) ¢, D E R?
(s™H) (s™H
38 89.737 5.714  0.414 0.586 0.776 0.996
48 66. 667 5.072  0.354 0.646 0.769 0.998
58 58. 141 4.348  0.436 0.564 0.783 0.997
69 52.632 4.167  0.395 0.605 0.770 0.998
79 51.581 4.000  0.404 0.596 0.802 0.996
91 50. 000 3.922 0.315 0.685 0.791 0.998

“C,= C/(C+D), D, = D/(C+D)
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Fig. 3 The growth rate constants, k,(a) and k, (b),

as a function of DF of BP-AZ-CA
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Fig. 4  Frequency of stretching vibration of C = O as a
function of DF of BP-AZ-CA

Insert: infrared spectra associated with C =— O stretching
vibration of BP-AZ-CA with different DFs, from bottom to
top: 38% , 48% , 58% , 69% , 719% and 91%
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Fig. 5 A, () and B, (O) as a function of the degree of

functionalization of BP-AZ-CA
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Fig. 6 k., and k, as a function of the degree of

functionalization of BP-AZ-CA
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after irradiation with 488 nm linear polarized laser
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For the view assistance, the difference spectrum is enlarged by

5 times.
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Fig. 8 Polar plots of the normalized absorbance as a function of rotational angle («) for y(N=N) (®) and v, (C—

0—Ar) (O) in BP-AZ-CA with different DF, 38% (a), 48% (b), 58% (c), 69% (d), 79% (e) and 91% (f)

Arrow indicates the polarization direction of exciting laser.
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Table 3 Assignment, frequency, and structure origin of the

characteristic bands in the polarized infrared spectra of BP-AZ-CA

Frequency
Assignment” Structure origin
(em™")
3411 v(OH) Bisphenol-A moieties/azo chromophore
2965 v, (CHy) Bisphenol-A moieties
2931 v, (CH,) Bisphenol-A moieties
2875 v, (CH,) Bisphenol-A moieties
1699 v(C=0) Azo chromophore
1597/1508 v(C=2C),, Benzene ring
1387 v(N=N) Azo chromophore

1238 v, (C—O0—Ar)
1138 »(=N—Ar)

Bisphenol-A moieties

Azo chromophore

a . . .
as = asymmetric, s = symmetric, Ar = aromatic

Table 4 The dichroic ratio (R) of v(N=N) and v( C—O0—Ar)
of BP-AZ-CA with different degree of functionalization

DF 38% 48% 58% 69 % 79 % 91%

v(N=N) 1.166 1.170 1.220 1.246 1.294 1.309
v(C—O0—Ar) 1.041 1.047 1.071 1.080 1.107 1.115
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Fig. 9 Dichroic ratio R of N=N ([J) and C—0—
Ar (O) groups as a function of DF
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INFLUENCE OF DEGREE OF FUNCTIONALIZATION ON THE
PHOTOINDUCED ORIENTATION OF EPOXY-BASED AZO POLYMERS

Yan-wei Wang, Ya-ning He, Xiao-gong Wang
(Polymer Research Institute, Department of Chemical Engineering, Laboratory of Advanced Materials

Tsinghua University, Beijing 100084 )

Abstract This investigation studied the orientation behavior of one kind of epoxy-based azo polymers ( BP-
AZ-CA) containing carboxyl as the electron-withdrawing group on the azobenzene unit with different degree of
functionalization ( DF). The orientation behavior was studied by photoinduced birefringence measurements and
polarized infrared spectroscopy. The effect of degree of functionalizaiton on the orientation behavior of azo
chromophores and polymer main-chains of BP-AZ-CA were observed. The results show that the orientation rate,
relaxation rate and saturated orientation level of BP-AZ-CA are significantly influenced by the degree of
functionalization. With the increase of DF of BP-AZ-CA, the orientation rate of both azo chromophores and
polymer main-chains decrease. The influence of the DF on the orientation rate of polymer main-chains becomes
weak when the DF of BP-AZ-CA is higher than 69% . With the increase of DI of BP-AZ-CA | the relaxation rate
of both azo chromophores and polymer main-chains decrease, indicating the increasing molecular interaction
has positive impact on the stability of the orientation of BP-AZ-CA induced by exciting polarized laser. The
saturated orientation level of azo chromophores and polymer main-chains increases with the DF increase, but
the DF has a more significant influence on azo chromophores than on polymer main-chains. The hydrogen-bond
strength also plays an important role in enhancing the orientation behavior of BP-AZ-CA | increasing with the
increase of DF.

Keywords Azo polymer, Epoxy-based, Photoinduced orientation, Polarized FTIR, Degree of

Functionalization



