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Table 1 Viscosity and M, of the polymers prepared with different monomers’ ratios

1# 24 34 44 54 6#
m molar ratio of H,O to A-174 1.1 1.2 1.3 1.4 1.5 1.6
Viscosity of the polymer 78 98 157 320 Soluble solid Gel
M, of the polymer 2300 3000 5900 10800 77500 —
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Fig. 1  Chemical route for synthesis of hyperbranched polysiloxane via A,-B; approach
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Fig. 6 Influence of the photoinitiator concentration on polymerization rate a and conversion b
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Table 2 Kinetic parameters of the polysiloxane synthesized using THT-PI

185 as photoinitiator

Temperature . Average of
s~ m n m+n
C m+n
0 2.93x107% 0.42 2.9 3.36
25 5.57x107%  0.46  2.48 2.94 2.9
50 9.55x107%2 0.51  2.26 2.71
75 1.19x10°"  0.55 2.05 2.60
2 3
12.
2 . Imk UT
E, =16.9 kJ/mol A
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SYNTHESES OF UV-CURABLE HYPERBRANCHED POLYSILOXANES AND
STUDIES ON THEIR PHOTO-CURING BEHAVIOR

ZHANG Guobin FAN Xiaodong LIU Yuyang KONG Jie WANG Shengjie
Department of Applied Chemistry  School of Science ~ Northwestern Polytechnical University ~Xi' an 710072

Abstract  UV-curable hyperbranched polysiloxanes were synthesized wvia hydrolysis of Y-methacryloxyprop-
yltrimethyloxysilane  A-174 by controlling the amount of water. Macromolecular structures of the polymers obtained
were characterized and confirmed by FT-IR 'H-NMR spectra and multi-angle laser light scattering technology

MALLS . The results indicated that the hyperbranched polysiloxanes carrying a large amount of functional vinyl
groups could be cured under UV-irradiation. Their photo-initiated curing kinetics were studied by isothermal
differential photo calorimeter DPC test. It was found that both the polymerization rate and the ultimate conversion
first increased and then decreased with the increase in the molecular weight of the polymer and the photoinitiator
concentration . The increase in UV-light intensity can lead to increase of both the polymerization rate and the ultimate
conversion and particularly the polymerization rate is proportional to the square root of light intensity. Although
elevated temperature can indeed improve the polymerization rate and the ultimate conversion the effect of
temperature on polymerization rate is not prominent. The total exponent of the photo-polymerization of the polymer
3# is about 3 and the apparent activation energy is 16.9 kJ/mol calculated from an autocatalytic model.

Key words Hyperbranched polysiloxane A,-B; approach Hydrolysis UV-curing Kinetics





