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Abstracts A mathematical model is developed for thermal solution copolymerization of styrene and acrylonitrile
in a continuous stirred tank reactor (CSTR). Computational studies are carried out with the continuous
copolymerization system model developed in this work to give the monomer conversion, copolymer composition
and the average molecular weights of the copolymer. By performing the dynamic analysis of the reaction system,
the polymer properties against the changes in the operating conditions are determined quantitatively. The cascade
PID and fuzzy controller show satisfactory performances for both set point tracking and disturbance rejection.
Especially, the fuzzy controller is superior to the PID controller.
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Table 2. Rate of Formation of Radicals and Polymers
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Table 3. Moment Equations of Polymeric Radical and Dead
Copolymer Concentrations
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Table 4. Reaction Rate Constants used in this Study.

Parameters Values

4.14x10" exp(-12,278/T)
2.03%10°% exp(-3,231/T)
1.14X 10" exp(-14,164/T)
2.17x 10" exp(-3,905/T)

1.56 % 10" exp(-7,776/T)
8.20% 10° exp(-1,747/T)

1.71x 10" exp(~4,648/T)
2.0%10° exp(-5,837/T)

ki [ ¢ %/mol*sec)
ki [ ¢ “/mol*sec]
K | 2 ¥/mol*sec]
(kithy [ £ /mol-sec]
(k22)o [ € /mol'sec]
ky [ 2 /mol-sec]
ke [ £ /mol-sec]
kur [ 2 /mol'sec]

ke { £ /mol-sec] 15%10°* ki
kpe [ ¢ /mol-sec} 5.0% ki
kpi | ¢ /mol-sec] 30.0 % ke

T : Absolute temperature in K
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Fig. 1. The monomer conversion histories at various reactor

temperatures.
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Fig. 2. The monomer conversion histories with various feed solvent

weight fractions.
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Fig. 3. The histories of weight-average molecular weight at various

reactor temperatures.
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Fig. 4. The copolymer composition histories with various feed

monomer compositions.
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Fig. 5. Fractional deviations of conversion, and reactor and

jacket temperatures for a setpoint change of 0.1 in conversion.
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Fig. 6. Fractional deviations of conversion, and reactor and

jacket temperatures for a disturbance in the feed temperature.



