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Surface modification of nano-SiO, and preparation of SiO,/WEPN composites

LI Gen, LI Guo-yu, LI Pei-li, ZHU Guang-jun”
(School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract : Surface of nano-Si0, is modified with y-aminopropyl triethoxysilane ( APTES).SiO,/waterborne phenolic
epoxy resin ( WEPN) is synthesized with phenolic prepolymer, epichlorohydrin, diethanolamine and other main raw
materials via prepolymer method , which is cured with triethylenetetramine to obtain composite coating films.The structure
and performance of the product are characterized by means of FT-IR,SEM,TEM,TGA , mechanical property testing, etc.
Results show that APTES has successfully modified nano-SiO,. The lipophilic effect increases, and the agglomeration
improve significantly after SiO, modification.The best dosage of APTES is 40%.Nano-SiO, is connected to WEPN in the
form of chemical bonds and the dispersion is good. The addition of SiO, improves effectively the thermal stability,
toughness, acid and alkali resistance and other application performances of WEPN.When SiO, content is 2% , the coating
film shows the best overall performance. The tensile strength increases from 67.15 MPa to 77.48 MPa, the impact
resistance reaches 50 c¢m,the elongation at break increases from 3. 55% to 4. 32% and the water contact angle increases
to 115°.Decomposition temperature of the coating film at 10% weight loss increases from 298. 5°C to 350. 1°C and the
mass of residue increases from 19% to 29%.
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