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Table 1  Kinetic parameters of HBP-thiol system with 0.10 wt% DMPA

DPC under light intensity of 4.70 mW/cm?
2 min Temperature °C kos™! m n a b m+n
-15 0.1020 0.38 8.37 14.98 0.07 8.75
5 0.1547 0.84 8.00 15.00 0.12 8.84
25 0.2374 0.70 7.99 15.01 0.50 8.69
45 0.5928 1.06 7.90 15.03 2.28 8.96
65 2.1474 1.90 7.12 15.02 8.48 9.02
k
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2 _ _ —
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ok Inke=3 990—1622.2/T 13.97 kJ/mol 8.76.
18k
—24r
1 1 1 1 1 1
2.8 3.0 32 3.4 3.6 3.8 4.0
1/7x10°
Fig. 7 Relationship between Ink and 1/T
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UV-CURING OF HYPERBRANCHED POLYSILAZANES-THIOL COMPOUND SYSTEM

SONG Jiale CHEN Lixin WANG Yazhou WANG Rumin
Department of Applied Chemisiry ~ School of Science  Northwestern Polytechnical University ~ Xian 710072

Abstract A hyperbranched polysilazanes HBP  with multifunctionality of allyl end groups was prepared by
polymerization reaction wvia hydrosilylation of AB, type monomer N-diallyamine  dimethlsilane which was
synthesized by aminolysis of Me, HSiCl. The molecular structure of HBP was characterized and determined by FT-
IR '"H-NMR spectra analysis and GPC. Further more the photo-initiated curing kinetics of HBP with thiol compound
was studied by differential photo-scanning calorimetry DPC  technology . The comparing analysis among HBP HBP-
thiol compound and low-functionality monomer of B, M-thiol compound indicated that thiol functional group reacts
with allyl functional group quickly under lower amount of photoinitiator 0.1 wt% and lower light intensity about
5 mW/cm®  in ambient condition. The curing rate and ultimate conversion of allyl group in HBP-thiol compound is
higher than that in HBP however the ultimate conversion of allyl group in HBP-thiol compound is lower than that in
B, M-thiol compound due to the unique hyperbranched structure and high multifunctionality. The effects of
photoinitiator concentration A UV light intensity [, and reaction temperature on the UV curing rate and the
final allyl bond conversion of HBP-thiol compound system were also investigated by DPC. The results indicate that
the effects of photoinitiator concentration =~ A UV light intensity [, and temperature on kinetics of HBP-thiol
compound reveal that the curing rate R, is directly proportion to square root of A and /; respectively which is
found to fit with theoretical predictions very well at A no more than 0.50 wt% and I, lower than 19.40 mW/cm’ .
Kinetics parameters were determined for HBP-thiol compound according to an autocatalytic model with a diffusion
coefficient attached. The total apparent reaction exponent and apparent activation energy are 8.76 and 13.49 kJ/
mol respectively.

Keywords Hyperbranched polysilazane Thiol Allyl group UV curing Kinetics
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