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Strategy for Molecular Weight Distribution Control in
a Batch Polymerization Reactor System

°In SunKim, Kee Youn Yoo and Hyun-Ku Rhee
Department of Chemical Engineering, Seoul National University

ABSTRACTS. A mathematical model is developed to
represent the batch reactor for free radical polymerization
of PMMA. The model is validated by comparing the
simulation result with the experimental data, A
computational scheme is proposed to determine the
trajectory of the reactor temperature that will produce
polymer product having the desired molecular weight
distribution. For this instantaneous number average chain"
length and polydispersity are introduced to calculate the
reactor temperature. The former is assumed to be a
second order polynomia! of the sum of the living and
dead polymer concentrations. Various reactor temperature
trajectories are observed depending on the reactor,
conditions and precribed molecular weight distribution. !
Fuzzy and PID control algorithms are applied to trace the!
reactor temperature trajectory. While the PID control gives '
rise to an overshoot when the trajectory changes its
direction, the fuzzy controller yields a more satisfactory
performance because it secures information on the
trajectory pattern.
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Fig. 1. Comparison of simulation results with the

experimental data for isothemal bulk poly-

merization of PMMA.

— 768 —

)

L /
Zo8 | / !
Qo.a i , ‘,/
&o.s 5 / /
Lt - / /
> 7
S04 / .
O + / ’I'
(.)0_2}. [t
/.
.
0.0 K= ! 4 + + ‘
400000
\
300000}-
+ -
Z2 be e =™ - “e
=S 200000 |- AN
Fo o o ™ \\\
. AN S
100000 - ~ el
~ =~
0 1 I o=
12
| —— TEMP. = 50 -
1oF gg P -
-~
8- -
O ~ P
- ”~
a ¢ Ve ,-”
P .
4 v g
r e
2 - .-
| N )
700 %00 §00
TIME(MIN)
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Table 1. Control Rule Matrix
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LN] SN] ZO | SP | LP
POJ SH| SH| SL | VL | VL

zz0 | sH| sH| M [ sL | sL
NE| VH| VH| SH | SL | SL

SERROR

* ERROR : LP-Large Positive, SP-Small Positive
LN-Large Negative, SN-Small Negative
ZO~Zero

« AERROR : PO~Positive, NE-Negative, ZZO-Zero

» CONTROL INPUT :
VH-Very High, SH-Small High,
VL-Very Low, SL-Small Low,
M-Medium
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360 H
o 340 A
(=
: /
% —— set point
b —— PID control
é- 320 - — {uzzy control
©
2
300}/ . . ]\“‘ .

280 3 1 1 ' 1
[ 20 40 80 B8O 100 120

Time (min)

' Fig. 5. Comparison between the performances of Fuzzy

and PID Controllers.

Fig. 5% ®AAolg PIDA&E 2zt HEsto] FAEA
¢ A3 & Jedz ik PD Aele A% A @542 F
e LEARE 2 2Au: oy, &3 it YA L
8§ A% dAz AEEY ] 2@ ¥gez o
doigte HErle] 228 BRPLE AN FX 2o
WA Aole] Agol AAgs Yehe AL 33 45L& PIDA
ol9] A4nrl Ratxt, LAY PR FANdE @
Az Mg =& PIDMols] Feae €8 ¥ fEI}
A shx gl ol e WFL PIDAY Ao g
719 $AYESL viRE el A A YRE FI AA
go siAAeldye HA &) Y Aol E¢Fo|
7] fEof e el

ey x99 Ax A

WEEe F¢ P47 FAFol €48, 121 GRAES
A48 & BAY ER AFo] 8k Y& EHY 2
EAE 47] A% 3847 £x9 A= €#d¥oz siwd
2dxust Ao b5 WHAR EAslop ¥

£ dT7ME BEr) &4 2% e ¥ 84
& Table 20f viebdl wist zhol 4717 A32 Ao g
71 229 AZE AdA[L

Table 2. Initial reactor conditions and the desired final
conversion, number average degree of poly-
merization and polydispersity for four different

cases.
Case 1 Case 2 Case 3 Case 4
SOLVENT
FRACTION 0 04 [} 04
T(to) 70T 70T 50T 50T
_— .
X(ty) 0.7 0.7 0.7 07
-
) Ynlty) 4300 1800~2400 13\0&0‘_“3200~4700
PD(t) [2.10~3.00 2.02 2.15~3.00 2.00
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