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INTRODUCTION | OBJECTIVES | RESULTS

» Terpolymerization is a three monomer-based polymerization; the chain » The first objective is to compare reactivity ratio estimates obtained directly from terpolymerization » Our studies have confirmed that implementing a novel, more reliable

micro-structural composition can be predicted from the knowledge of experimental data with those calculated from separate binary pairs and evaluate the potential parameter estimation technique, the error-in-variables-model (EVM)

improvement in the reactivity ratios estimates accordingly.

monomer concentrations and the related reactivity ratios. method (ref.4), on reactivity ratio estimation directly from

terpolymerizations has a great potential to improve the results.
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» One of the common requirements during polymer production is to maintain It can be suggested that use of binary reactivity ratios seems to be an
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homogeneous polymer composition. oversimplification, not only with respect to the values themselves, but
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> The ‘ternary azeotropic point’, similar to a binary azeotrope, corresponds to ! I """"""""""" s e = also with respect to not including measures (and hence effect) of their
a feed composition at which the polymerization does not exhibit 0.2 i . 1f5_ _ . - i 3 = uncertainty.
composition drift. reaciivity ratios * It can clearly be seen that in Figure 1, 95% JCRs have very similar sizes
. . . . y confirming a proper information content in the experimental
> Several groups have reported methods of evaluating azeotropic Figure 1. Joint confidence regions (JCR) for terpelymerization of 5 Prop P
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compositions given reactivity ratios. Some attempts have been made to _ _ S . o
. . - : 95% JCRs is considerable, indicating a high level of uncertainty in the
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» For terpolymerization at low conversion, the compositions of the monomer 0.3 .. — A S T— IR S e—— T—
and polymer phases can be obtained by the following equations, based on . A N % _______________ e » Our general numerical approach is capable of locating the correct
the Alfrey-Goldfinger model (ref.1): A azeotropic composition for any ternary (or multicomponent) system, if
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o 01 02 03 04 05 06 07 08 09 1 such a point exists. Compared to all prior approaches for azeotropic
f, £ reactivity ratios
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£, i f Figure 2. JCRs for terpolymerization of . ] ) .
f2 (7‘12T31 rlz‘rgz r13r32 ( s r23) Acrylonitrile (AN, M. )/Styrene (STY, M,)/2.3 Dibromopropylacrylate (DBPA, M,) considered as general, direct, reliable, and more straightforward.
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f3 ( f2 )(fg hy fz) » As another objective, the Alfrey-Goldfinger equations were solved (set of nonlinear algebraic equations)
FiaTa1 | Ta3Ti 7‘13ng 31 T3 e The reported azeotropic point in ref.3 could not be verified

in order to arrive at a general direct numerical solution of the terpolymerization azeotropic composition.

, , . , , numerically. The main culprit here appears to be again the sensitivity
f; is the mole fraction of monomer i in the feed; F; is the mole fraction of

monomer i in the terpolymer; r; are binary reactivity ratios.

of the solution to the reactivity ratio values.
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» Traditionally, the estimation methods for reactivity ratios vary from 20/ A\ 80 c 08 close, but ONLY after using reactivity ratio estimates based directly on
(incorrect) linear to non-linear parameter estimation techniques. In the / \ §°-7 terpolymerization data.
literature, these reactivity ratios are commonly obtained from binary B OO e —————— . . . .
: . @ 3 e The above observations point to the benefits of (a) using a general
copolymer data and not based directly on terpolymer composition data. % =05
2 0.4} numerical approach, and (b) employing correct reactivity ratio values.
» For azeotropic systems, literature is dominated by graphical solutions, which / \ 2 o3
are only approximate. 804 ;ﬁiirrx::iii_‘ S e— c—é . S Y
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