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Preparation and properties of waterborne silicone-modified alkyd baking paint

LI Peng-hao, LI Pei-li, ZHU Guang-jun
(School of Chemical Engineering, Nanjing University of Science &Technology, Nanjing 210094, China)

Abstract: Silicone oligomer is synthesized through the reaction between methyltriethoxysilane ( MTES ) and
tetraethyl orthosilicate (TEOS) . Waterborne alkyd resin is also prepared with linseed oil , trimethylolpropane ( TMP) and
trimellitic anhydride( TMA) as main raw materials. Then,the as-prepared silicone oligomer is used to modify alkyd resin
to obtain silicone modified waterborne alkyd resin. FT-IR,DSC,TGA and GPC are employed to characterize the chemical
structure of silicone modified waterborne alkyd resin. The resultant waterborne alkyd resin has an average particle size of
15.09 nm and PDI of 0.265 under the following conditions; 50 °C for synthesis of silicone oligomer, 230°C  for
preparation of alkyd resin based baking paint, 180°C for incorporation of hydrophilic chain extender and 45 — 60 mg
KOH/g of acid value. The particle size distribution and storage stability of the obtained waterborne alkyd resin are
excellent. The introduction of silicone greatly improves the thermal stability of the coating film. 20% Weight loss of the
coating results in the increase of temperature from 322 °C to 357 °C, and 50% weight loss temperature causes the
increase of temperature from 475°C to 621°C. The best performance of silicone-modified water-soluble alkyd baking paint
can be achieved when 12% of silicone oligomer is added.

Key words: water-soluble; silicone; oligomer; alkyd resin; baking paint
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