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Parameter Estimation for a Batch Solution Polymerization of MMA
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Fig. 1. Schematic diagram of the polymerization system..
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Table 1. Specification of the batch PMMA polymerization system

Item Specification
Monomer Methyl methacrylate(MMA)
Solvent Ethyl acetate(EA)
Initiator Benzoyl peroxide(BPO)
Reactor Material SUS-316
Reactor Volume 3000 ml
Reactor Inner Diameter 133 mm
Jacket Volume 1074 ml

Table 2. Reference conditions of the batch PMMA polymerization system

Item Scale
Initiator Efficiency 0.5
Monomer Feed Volume 800 ml
Solvent Feed Volume 800 ml
Initiator Feed Mass 8 g(5.0 g/h)
Jacket Water Flowrate 11.0%£0.2 lmin
Hot Water Temperature 955 7T
Cold Water Temperature ambient temperature
Stirring Speed 450 rpm
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Table 3. Reaction rate constants obtained through parameter estimation

Rate Constant [//mol -s] Correlation Equation
ke 2.6860% 10" exp(-35,190/RT)
i ko 8.7300X 10" exp(-9,600/RT)
ko 9.8000 % 10'° exp(-750/RT)
Korm 8.9300 < 10™ exp(-750/RT) k,
L Kirs 8.2930 X 10° exp(-5/RT) k
Kug 34.8233 exp(-2,890/RT) k:

* o unit in [1/s]
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Fig. 2. Comparison of experimental data with simulation results using the
parameters obtained through estimation.
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