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Figure 2 Reaction formula of silica sol modified epoxy resin
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Table 1 Epoxy value of product at different stages during chemical modification of epoxy resin

W
jrws m(EP) : m(TEOS) R TR A SN (1. 5h) RBLGE =4 (3h)
EP 100 : 0 0.44 0. 44 0. 44
EP-TEOS-1 100 ¢ 12 0.42 0. 41 0.41
EP-TEOS-2 100 = 24 0.39 0. 38 0. 38
EP-TEOS-3 100 = 48 0.36 0. 36 0. 36
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Figure 3 Infrared spectra of EP and W/TEOS chemically modified epoxy resins
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Table 2 Glass transition temperature of pure EP and H-TEOS modified EP cured product
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Figure 5 Thermogravimetric curves of pure EP and H-TEOS modified EP cured materials
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Table 3 Mechanical properties of epoxy resin and H-TEOS modified epoxy resin

FE 5 m(EP) : m(H-TEOS) P38 / MPa W R %6

EP - 44.94 6. 74
C-EP-TEOS-1 100 : 12 80. 46 10. 32
C-EP-TEOS-2 100 ¢ 24 85.18 11. 62
C-EP-TEOS-3 100 ¢ 48 87.75 14.01
C-EP-TEOS-4 100 = 96 75. 14 19.74
P-EP-TEOS-1 100 ¢ 12 53.19 9.52
P-EP-TEOS-2 100 ¢ 24 65. 18 11. 62
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P-EP-TEOS-4 100 : 96 50. 14 14.74
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Study on Properties of Silica Sol Hybrid Modified Epoxy Resin

CHEN Liu-li"*?*, LIU Wei-qu**** , WANG Zheng-fang'*
(1. Guangzhou Institute of Chemistry, Chinese Academy of Sciences, Guangzhou 510650, China ;
2. Key Laboratory of Cellulose and Lignocellulosics Chemistry . Chinese Academy of Sciences .
Guangzhou 510650, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract;silica sol hybrid was synthesized by the hydrolysis reaction of ethyl silicate(TEOS) at 25°C under alkaline
conditions. Then a series of modified epoxy resins were successfully prepared by using the silica sol hybrid. IR spectrum,
epoxy value indicated that the silica sol hybrid is incorporated into epoxy resin. The modified epoxy resin was cured with
isophorone diamine (IPDA), Then investigated the cured materials via measuring the flame retardancy, glass transition
temperature (T,) . thermal stability, tensile strength and elongation, microstructure of the cured materials, The effects of
chemical modification, physical mixing and the content of the TOES on the properties of the composites were discussed.
The results show that the modified epoxy resin obtained by chemical reaction has better performance. The limiting oxygen
index and thermal stability of the cured product are obviously higher than that of pure epoxy resin, and the tensile strength
and other mechanical properties have been greatly improved, which achieved that the flame retardant, heat resistance and
mechanical properties of the epoxy materials were increased at the same time.

Key words: Epoxy resin; Flame retardant; Thermal properties; Silicate-sol
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