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Fig. 1 Synthesis of GPTMS-PA
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Table 1 Sample ID and composition of materials

Sample Components

Ep-0 DGEBA: DDM =100:25. 4 (phr)

Ep-5 DGEBA: DDM: GPTMS-PA =100:25.4:5( phr)
Ep-10 DGEBA: DDM: GPTMS-PA =100:25.4:10( phr)
Ep-15 DGEBA: DDM: GPTMS-PA =100:25. 4: 15(phr)

Ep-20 DGEBA: DDM: GPTMS-PA =100:25. 4:20( phr)
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Fig. 2 Synthesis of the hybrid resin and chemical structures of the compounds
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Fig. 3 FTIR spectra of GPTMS-PA
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Table 2 Thermal properties of the hybrid resins

Sample T,(C) Tass Ta s Char yield
(Cy () a800%C (%)
Ep-0 160 387 404 19. 41
Ep-5 161 359 387 18.35
Ep-10 169 346 368 23.35
Ep-15 176 349 380 25.90
Ep-20 179 344 366 26.50
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Fig. 4 TGA curves of cured epoxy resins in N,
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Table 3 LOI values of cured epoxy resins

Sample LOIT
Ep-0 21.2
Ep-5 25.8
Ep-10 27.4
Ep-15 28.7
Ep-20 29.3
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Table 4 Tensile strength and impact strength of cured epoxy resins

Tensile strength Impact strength

Sample

(MPa) (kJ/m?)
Ep-0 69.06 +1.5 12.33 22,1
Ep-5 72.97 2.4 14.36 2.3
Ep-10 93.68 +1.7 14.05 +3. 4
Ep-15 93.88 +2. 1 14.87 £3.2
Ep-20 71.89 £3.5 9.46 +3.5
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PROPERTIES OF PHOSPHORUS-CONTAINING ORGANIC
SILICON/EPOXY HYBRID RESIN

Nl N =)

WEI Zhenjie'*, LIU Weiqu', LI Hongjing""*, MA Songqi'*?, YAN Zhenlong'"*
(" Guangzhou Institute of Chemistry, Chinese Academy of Sciences, Guangzhou 510650)
(* Graduate University of Chinese Academy of Sciences, Beijing 100049 )

Abstract A phosphorus-containing organic silicone was synthesized from y-glycidoxypropyltrimethoxysilane
and phosphoric acid reacting. Phosphorus-containing organic silicone/epoxy hybrid resins were prepared by sol-
gel method ,and the cured resins were prepared from the in situ curing of the bisphenol-A type epoxy resin/4,
4'-diaminodiphenylmethane ,and phosphorus-containing organic silicone. The properties of the hybrid resin and
neat epoxy resin were studied by using thermogravimetric analysis, differential scanning calorimetry, limited
oxygen index,tensile strength and impact strength measurements. The flame retardancy was indicated by the
limited oxygen index in the range of 25. 8 ~29. 3 | higher than that of the neat epoxy resin. The glass transition
temperature is in the range of 161 ~179°C , higher than that of the neat epoxy by resin. The thermal stability of
the hybrid resin is not superior to that of the neat epoxy resin at low temperature , however, the char yield of it
can reach 26. 5% ,higher than that of the neat epoxy by 36% at 800°C. The tensile strengths of the hybrid
resin are 60 ~80 MPa,higher than that of the neat epoxy resin and the impact strengths can reach 14. 36 kJ/
m’  higher than that of the neat epoxy resin by 14% . Compared to the neat epoxy resin, the hybrid resin
possesses better flame retardancy and thermal stability, and the tensile strength and impact strength are
improved.

Keywords Hybrid, Phosphorous, Organic silicon, Thermal stability, Flame retardant, Tensile strength,

Impact strength, Sol-gel procedure



