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Synthesis, UV-Curing and Properties of Acrylated Polysiloxane

XIE Mei-chang, HUANG Hai-ging, XIANG Hong-ping”
(School of Materials and Energy, Guangdong University of Technology, Guangzhou 511400)

Abstract: A UV-curable acrylated polysiloxane was prepared from octamethylcyclotetrasiloxane (D)
and 3-methacryloxypropylmethyldimethoxysilane (KH-571) via ring-opening polycondensation, which is
simple, low-cost, and highly efficient. The molecular structure, photopolymerization kinetics, mechanical
properties, and thermal stability of the resultant material were systematically investigated using multiple
characterization techniques, including real-time infrared spectroscopy (RTIR), Fourier-transform infrared
spectroscopy (FTIR), nuclear magnetic resonance (NMR) spectroscopy, and thermogravimetric analysis
(TG). The experimental results demonstrated that the acrylated polysiloxane possessed excellent rapid
photopolymerization capability, with the double bond conversion rate increasing significantly as the
acryloyloxy group content increased. The prepared samples exhibited superior mechanical properties and
thermal stability, which could be effectively regulated by adjusting the reactant ratio. Specifically, sample
PSi-15, with a methyl-to-acryloyloxy chain segment ratio of 15:1, had the highest acryloyloxy group
content and crosslinking degree, thereby exhibiting the optimal tensile strength (616.32 kPa). In contrast,
sample PSi-50 had a lower acryloyloxy group content, and the flexible Si—O—Si segments endowed the
polymer with good molecular flexibility. At this reactant ratio, the sample achieved a favorable balance
between strength and flexibility, showing the best toughness (92.31 kJ/m3). Owing to its readily available
raw materials, low cost, high curing efficiency, and tunable performance, this UV-curable polysiloxane has
broad application prospects in relevant fields.
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Table 1 Mass ratio of acrylated polysiloxane
B 2 m(D,) mM(KH-571) m(MM)® m(TFMSA)° m(H,0) ¢
(9) (9) (9) (9 (9)
PSi-15 150.0  31.33 0.907 0.911 2.428
PSi-30 150.0  15.66 0.828 0.832 1.214
PSi-50 150.0  9.400 0.797 0.801 0.728
PSi-100 150.0  4.700 0.774 0.777 0.364
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Figure 1 Synthesis scheme of acrylated polysiloxane
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PSi-15 616.32 11.29 5.81 37.45
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PSi-50 406.96 42.09 1.08 92.31
PSi-100  141.22 54.53 0.33 43.94
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