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Optimization on synthesis of glycidyl methacrylate by response surface method

SUN Yong-li, DU Sha, TANTAI Xiao-wei"
(School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China)

Abstract: Glycidyl methacrylate ( GMA ) is synthesized through asymmetric ring-opening reaction of
epichlorohydrin (ECH) with 1,1,3,3-tetramethylguanidine as ring-opening catalyst. The influences of various synthesis
parameters on the yield (Y,) of intermediate ring-opening products and the yield (Y,) of GMA are investigated.Based
on the single factor experiments and taking the molar ratio of materials, reaction temperature and catalyst dosage as
variables,a prediction model in a form of quadratic polynomial regression equation is obtained through simulating by
means of Design Expert software according to Box-Behnken experiment design principle.The synthesis process of GMA is
optimized accordingly.The results of variance analysis reflect that this regression model can fit well for the experiments
and can analyze and predict Y, and Y, well.The response surfaces of various factors on Y, and Y, are gained.The optimal
conditions are as follows :the molar ratio between methacrylic acid and ECH is 1:2. 26, reaction temperature is at 81°C
and mass fraction of catalyst is 1. 4%.Under optimal conditions, Y, and Y, can reach 73.25% and 63. 17% ,respectively.
The relative errors for real values and prediction values are 1.89% and 0. 96% , respectively, showing that the optimal

conditions have high reliability.
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