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Abstract — Modeling of a reactor for bulk styrene polymerization in industrial manufacturing processes has been studied.
The continuous industrial reactor system was composed of three reactor units; a prepolymerization reactor(e.g. stized tank rea
tors), a main reactor with horizontal multicompartmented reactors and a tubular reactor for transportation of the visests polym
izing liquid. In this study, the multicompartmented reactor was assumed to be cascade of CSTRs. The industrial contoruous react
model was presented and its performance was compared with industrial data. The industrial data indicated that the model was
quite satisfactory in describing the polymerization rate and polymer molecular weights. It was shown that the proposed reactor
model could be used to find the polymerization process conditions to produce high molecular weight polymers.
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Fig. 1. Polystyrene reaction process.
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Table 1. Kinetic scheme for PS polymerization
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Table 2. Kinetic rate data and gel-effect correlation
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Table 3. Process condition of each case

Process parameter

Feed temperatur&g] 40.0 450 49.Cc 50.c 45C

R_1 residence time[min]
R_2 residence time[min]

R_3 residence time[min] 9.66 10.07 9.79 12.08 1235
R_1 reaction temperatuf€]] 136.0 135.0 135.0 134.0 133.0
R_2 reaction temperatuf€]] 188.0 188.C 194.0 168.0 166.0
R_3 reaction temperatuf€]] 193.0 192.0 202.0 172.0 168.0
R_1 R_2 R 3
10 @ Operation Data 1.0
S —— Case 1
B 081 — Cae2 o - 08
2 — - Case3
S 06 —=—Cases I~ 0.6
[ e Case 5
g 0.4 I - 0.4
2
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=
0.0 L ! L 00
1 2 3 1
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Fig. 2. Simulation results of five cases.
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