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Table1 '*C NMR chemical shift values of (PUA-TMSPM)/ SiO; hybrid system

in the liquid state( before curing) and in the solid state(after curing) >
Chemical shift, 0
Compound o )
In liquid state In solid state
0 a 130.9 not observed
a b " c
PUA: CH,—CH—C— b 127.9 not observed
¢ 165.5 174.9~168. 1
d 156.3~155. 1 157.3
0 R'—0 CH—O 75.6~174.7, 69. 8, 69. 6
Ild . 75.7~67.0
R'—O0—C—NH—R2 CH,—0 73.1,72.7,71.8~71.5
R>—NH CH,—NH 54.7~46.1,42.3, 41.6
45.8~41.8
CH—NH 44.2
Rl, R? C 36. 1, 36.0, 31. 5
37.5~23.5
CH 34.8,29.4,27.3,23.0
CH; 17.9~16.8 18.8
0 a 129.9 not observed
a b lle d e f
HDDA: CH,;=—CH—C—0—CH,—CH,—CH,— b 128. 1 not observed
c 165.2 174.9~168. 1
d 63.8 67.0
e 28.0~27.8
32.8~28.9
f 25.2~25.1
TMSPM: R—Si—( O—SH;% a 49. 1 not observed
a b a 57.1 not observed
TEOS: Si—(0—CH,—CH,), b 17.6 not observed
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Table 2 Solid-state § (P/ MAS NMR chemical shift value and condensation degree
of TEOS in the (PUA TMSPM)/ SiO; hybrid material

T T! T? T3 T
Si(OR), Si(OR);(0), SiC(OR),(0), Si(OR),(0), SiC0),
5 — 80 —91 —101 —110
Integral — 90. 01 981. 08 375.02
[ — 0. 06 0. 68 0.26
¥/ n 0 /4 24 34 1
R, 0. 80

T*[Si(OR),—,(0) ] (n=4); f ¥fraction of T species; x/ n:the mass fractor for T* species; Rex condensation degree.

%3 (PUATMSPM)/ SiO»Z% {6444} o TMSPM [ 1% Si P/ MAS NMR ()42 fir 6 1 45 %6 i
Table 3 Solid state $i (P’ MAS NMR Chemical shift value and condensation degree
of TMSPM in the (PUA-TMSPM)/ SiO; hybrid material

T0 T! T2 T3

—Si(OR)3 —Si(0OR),(0), —Si(OR)(0), —Si(0)3
0 —40~—45 —50 —58 — 66
Integral - 510. 8 800. 30
[ - 0. 39 0. 61
x/ n 0 /3 2/3 1
R 0. 87

T* [ —Si(OR),—,(0) ] (n=23); 1% =/ n, R see Table 2.
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On the NMR Spectra of UV-Curable
Polyurethane-acrylate Hybrid Material

ZHANG Ling, ZENG Zhao-Hua, YANG Jian-Wen, ZHANG Xia-Hong, CHEN Yong-Lie :
(Institute of Polymer Science, Zhongshan University, Guangzhou 510275)

Abstract The reaction extent of organic phase, as well as the degree of hydrolysis and condensation reac-
tions of inorganic phase of UV-curable polyurethane acrylate/silica hybrid (PUA-TMSPM )/SiO, m aterial
were examined by means of solid-state € and 8 CP/M AS NMR. The results showed that the conversion of
acrylate double bond was almost complete on UV irradiation. Solid-state S CP/MASNMR spectra revealed
that there were no unreacted TEOS and TMSPM and the mean condensation degree of the silanes of the hy -
brid material was 0. 80.

Keywords polyurethane acrylate/silica hybrid material, UV curable, sol-gel process, solid-state € CP/MAS

NMR. ’Si CP/M AS NMR



