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BT SCER(7]. A 1H-NMR(REI-d): &3, (s, 8H), 83 9(s,2H), 87 s(d, 2H}, 84>
(d,1H), 85 +(d,2H), 85 4(d,2H).
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Table 2 Sorne propetties of the poled crosslinked polymer film and [PN film

Density at 20T Refractive . Nx10"™
Polmer , ) T TAT)
(g/cm’) index {632.8nm) (molecules/em’)
Polyurethane 1.38 1.762 140 295 9.99
Epoxy-based polymer 1.24 1.674 178 225 15.0
1P~ .41 1.788 142,170 245 15.9
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Table 3 (Order parameter and xm of the three poled films

Poled Polymer é (cos' 8) F ¥ X107 (e 5.0 )
Polyurethane 0.23 .37 4.93 1.10
Epoxy-based polymer 0.19 0.34 4.10 1.59

IPN 0.32 0.44 5.20 2.18
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Fig. 1 Absorption  spectra of the Fig. 2 Absorption spectra of the Fig. 3 Absorption spectra of the
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Table 4 Temporal behavior of the order parameter ratios of the three polymers

$(1)/4(0)
Poled polvmer
24h 48h 96h 240h
Polyurethane 0.97 0.97 0.96 0.95
Epoxy based polymer 0.99 .99 0.98 0.98
IPN 0.99 0.99 0.99 0.99
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NONLINEAR OPTICAL INTERPENETRATING POLYMER
NETWORKS CONTAINING AZO-BENZOTHIAZOLE
CHROMOPHORE GROUPS

LIU Zhihong, XIE Hongquan, HE Ping, GUO Junshi
{ Department of Chemistry, Huazhong University of Science and Technology, Wuhan 430074)

Abstract  Interpenetrating polymer networks based on polyurethane and epoxy-based
polymer containing phenylazo-benzothiazole {BT) chromophore groups were synthesized.
Crosslinked polyurethane was obtained by the reaction between { 2-hydroxypropyl acrylate-
BT-2 methacrylate } copolymer and phenol-capped NCO-terminated BT-1, whereas
crosslinked epoxybased polymer was formed by reaction between epoxy-containing BT and
BT-containing zniline. The IPNs were synthesized by carrying out the above two reactions
simultaneously, and were characterized by gel content, IR spectra and differential scanning
calorimertry. The IPN shows two T, at 142 and 170 . Thin, transparent poled films of
the IPN were prepared by spin-coating, followed by thermal curing and corona poling at
160C for 1h. The second-order nonlinear optical properties of the poled films were studied by
a visible light absorbance measurement according to the one-dimensional rigid oriented gas
model. Long-term stability of the dipole alignment at 120C was demonstrated for the IPN.

Key words  Interpenetrating polymer network, Second-order nonlinear optical material,

Polvurethane, Epoxy based polymer, Chromophore group



