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A, SRJG PRI DEAIBOA  fEE % 50 °C ,If:
JA—E & IPDI( K 1) , 3l i B - —1E T iR
TV T S VA 2R —NCO BTRI4y &R0 Wil iz
N, &R FR—NCO AE‘@U#miﬁlﬁ,ﬁu)\ 2.98 g
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Table 1  Feed ratio for different water-borne prepolymers
BRIt
B

DEAIBOA DMPA IPDI
IBOAOO-WSPUA 0 1.08 5.12
IBOAO5-WSPUA 1. 50 1.20 6.38
IBOA10-WSPUA 3.37 1.35 7.96
IBOA15-WSPUA 5.51 1.52 9.76
IBOA20-WSPUA 8.94 1.79 12. 64
IBOA25-WSPUA 13.36 2.13 18. 34
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Fig.2  Synthesis process of IBOA-WSPUA
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Table 2 Prepolymer molecular weight, and particle size, viscosity and stability of emulsions

AW M, M, D HifE/nm pDIY C=C it R B 2h
(mmol-g=')  (mPa-s)

IBOAOO-WSPUA 10854 13005 1.20 48.61 0.016 111 209 Tk
IBOAO5-WSPUA 11549 13294 1.15 54.8 0.051 1.00 346 T4k
IBOA10-WSPUA 12717 14464 1. 14 65.0 0. 063 0.89 361 JoAEfk
IBOA15-WSPUA 12975 14181 1.09 74. 1 0. 024 0.79 389 JoAEk
IBOA20-WSPUA 13486 14935 111 87.3 0. 030 0.67 408 Tk
IBOA25-WSPUA 18402 18483 1. 00 101.5 0.026 0. 54 411 Tk
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Fig.3  Double bond conversion and photopolymerization ratio
of prepolymers containing different rigid ring contents
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Table 3 T,, gel yield, pencil hardness and adhesion of
UV-cured films

T,/ B B & 1
T FB/% R pc ABS  BEES

IBOAOO-WSPUA  11.3 950 4H 4B 4B 3B
IBOAOS-WSPUA  14.5 95.2 4H 4B 4B 3B
IBOAIO-WSPUA  17.2 95.4 4H 4B 4B 4B
IBOAI5-WSPUA 21.0 950 5H 5B 5B 5B
IBOA20-WSPUA  34.3 95.8 5H 5B 5B 5B
IBOA25-WSPUA  38.7 96.7 6H 5B 5B 5B
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Fig.4 Tensile properties of UV-cured films
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Photocurable water-borne organosilicon polyurethane
acrylates containing rigid rings

MA HaoQin CAO Yue SUN Fang”

(Faculty of Science, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: A novel monomer with a rigid ring structure, 3-( N, N-dihydroxyethylamino ) propionic acid isobornyl es-
ter (DEAIBOA) , has been synthesized using isobornyl acrylate (IBOA) and diethanolamine (DEA). The resul-
ting DEAIBOA was introduced into a water-borne organosilicon polyurethane acrylate prepolymer to afford a series of
photocurable water-borne organosilicon polyurethane acrylates containing different rigid ring content ( IBOA -
WSPUA ). The effects of varying the rigid ring content in the prepolymer on its emulsion stability, photopolymeriza-
tion, and physical and mechanical properties, as well as the adhesion of the cured films were systematically investi-
gated. The results show that the molecular weights of the five prepolymers were monodisperse. Their emulsions had
uniform particle size distribution, excellent stability and good photopolymerization properties, and the final double
bond conversion was above 85% . As the content of the rigid ring increased, the tensile strength, glass transition
temperature and pencil hardness of the cured film gradually were enhanced, and the adhesion—which reached 5B
for PC, ABS and glass substrates, improved significantly.

Key words: water-borne photocurable materials; organosilicone polyurethane acrylate ; rigid ring; emulsion
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