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An Experimental Study for the Temperature Control
of a Batch PMMA Polymerization Reactor
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2. Extended Kalman filter 2] &
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Table 1. Discrete extended Kalman filter equations.

Nonlinear dynamic model:
Xp = f(xk-l B k—l) +w,,
we ~N(O, Q)
Nonlinear measurement model:
zy = h(x,, B +uv,
v, ~N(O, R)
Nonlinear implementation equations:
2(=) = f( x4 (), b—1)
Ze = h( (=), B)

Linear approximation equations:

0 L of(x, k1)
-1 = Jx

=% 4(+)
w0 (+) = x(=) +Ki(zi — z3)
H. = oh(x. k)
kO dx PN
x=x ()

Py =) = 04 Pacy(4) 07 + Qo
Ky = P(-)H] [ H,P(=)H{+R,]
Pk(+) =[ I"‘KkH/z] Pk(_)
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3. Globally linearizing controller &] &
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Table 2. Specifications of the polymerization reactor.

TYPE Batch, Jacketed
2 liter(inner dia. 134 gn, depth 220 mp

VOLUME working volume 1074 )
MATERIAL 3 mn, SUS 316
MIXER 4 blades, 45° pitched-turbine type

TEMPERATURE | Pt 100 Q@ RTD(reactor, inlet
DETECTOR and outlet of jacket)




114 3}&Fste] ol &3 &4 4 13 4 1.6 1995

Table 3, Experimental condition.

MONOMER MMA, inhibitor removed and distilled
SOLVENT Ethyleacetate(99%), solvent fraction:0.4
INITIATOR BPO recrystalized, conc.:5 gfl of feed

CONVERSION Gravimetry
MOLECULAR GPC(solvent:THF, standard:PS,

WEIGHT detector:R], temp.:40 C)
=i
IBM 486FPC “ “H INVERTER 1. polymerization batch reactor
" mos0s PLC 2. hot water supply tank
|&/83/8B/8B/8 B74 (£70 373 /5 a/3 /8] 3. cold water supply tank
T L 4. mixing chamber
T f...-:___-—_:if_{:'-"-'-'-‘{" . 5. hot water control valve
s 4 - T = 6. cold water control valve
‘ 10 11_} 7. recycled water control valve
}gp)E’L‘_p 8. circulation pump
- =] 9. flowmeter
[ 1 10. N2 inlet
o " 1L. stirrer motor
12. condenser

Fig.1. Schematic diagram of the polymerization reaction process.
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