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ABSTRACT

4472005063 : POLYMER SCIENCE PROGRAM
Jirawut Junkasem: Reduction of Production Lead Time for Sheet 
Casting of Poly(methyl methacrylate).
Thesis Advisors: Asst. Prof. Pitt Supaphol and Mr. Yothin 
Wanichavarakij, 76 pp. ISBN 974-17-2323-7 
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Poly(methyl methacrylate) (PMMA) is one of the most important 
unmodified acrylic materials. PMMA is usually produced by free-radical 
polymerization using a peroxide or azo compound as an initiator. Typically, bulk 
polymerization, or cell-casting, is widely used in the industry due to its simplicity 
and high flexibility. The kinetics of the polymerization reaction in the cell-casting 
PMMA process, based primarily on water and water-air system, was studied to 
minimize the production time for making 5, 8, and 10-mm thick transparent PMMA 
sheets and 3-mm thick colored PMMA sheets. In order to optimize the production 
time, the effects of sheet thickness, initiator concentration (specific for each 
thickness), and type of colorant on the production time and mechanical properties of 
the as-prepared sheets were studied by observing the temperature-evolution profile, 
monomer conversion, surface hardness, impact strength, and molecular weight 
averages. It was found that the use of some types of colorant resulted in longer 
production times. This was solved by increasing the polymerization temperature or 
the initiator concentration. However, the type of colorant, sheet thickness, and 
initiator concentration had no effect on the mechanical properties of the as-prepared 
sheets.
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