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Project Abstroct j
\\The objectives of this research ore to experimentally investigote the
high pressure fluid phase behevior of polymer solutions and to

characterize the resultant phase behavior using contemporery polymer

solution theories. The polymer solutions of interest ore of three twgl)

o binary mixture of polymer and organic solvent, ?) o binery mixture of

polymer and supercriticel fluid (SCF) solvent, and !3) o ternory mixture of

polymer, orgenic solvent, and SCF solvent.

There ore three goals of the experimental phase of this project. The

e ST

first goo) is to determine the effect of high pressure on the lower criticel

A A v

solution temperature (LCST) of the polymer - orgenic solvent mixture ot
conditions close to the critical point of the orgenic solvent. The second

goal is to study the phase behavior of polymer - SCF solvent mixtures. The i

finol experimentel goal is to study the high pressure phase behavior of

ternery mixtures consisting of a polymer, an orgenic solvent, ond on SCF
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Significont Results

Within the duration of this contract the equipment needed to realize
experimenta) goals of this proposal was built. The phase behevior of two
model ternary mixtures were studied. These two systems were
polystyrene-toluene-SCF corbon dioxide and polystyrene-toluene-SCF |
ethene. Verious concentrotions of the SCF solvents were used in
determing several Pressure~-Temperature projections of the phase border
curves for tt;eso mixtures. The SCF had the effect of shifting the locetion
of the phase border curves to lower temperatures. More deteils on the
actuel phase behavior are presented in Technical Report 2.

Modelling of polymer phase behavior using s modified Patterson’s
corresponding states theory is presented in Technical Report 1 end
Technical Report 2. The phase behavior is rapresented moderately well

with this theory.

Summary of Euture Plons
Further phose behevior studies will be corried out on the

polystyrene-toluene-SCF ethane and polystyrene-toluene-SCF corbon

dioxide systems. Compositione) dste will be determined, in the tweo phase




region, for these systems, indicoting the efficiency of the separation. The
molecular weight distribution of the polymer in the two phases will also
be determined. This will determine the extent of fractionation of the
polymer, thet is ocurring between the two phases. Finally the
corresponding states theory of Patterson will be modified to toke into
account the polydispersity of the polymer. This will ensble the theory to
be used to predict the fractionation of the polymer. Other modificotions

will be corried out in an attempt to improve the model.

Personnal Working on the Project

The personnel working on this project from July 1983 to June 1985 !

include:
Alon K. McClellan _
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M.S. Chemical Engineering, Notre Dame University, Notre Deme, IN
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Even G Bauman
B.E.S. Chemicel Engineering, Johns Hopkins University, Baltimore,

MD
M.S. Chemical Engineering, University of Notre Dame, Notre Dome,

IN
Time on the project : September 1983 - October 1964

An undergraduate Steve Wotson assisted on the experiments from

September 1984 - May 1985.
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