NAME 2

1. (35 pts total) Polyvinyl chloride (PVC) and methyl ethyl ketone (MEK) are combined at 25
°C, where the Flory-Huggins interaction parameter y is equal to 0.40.

L .
0.11 g of PVC of molecular weight 567000 g/mol are combined with 0.90 cm® of MEK.
The densities of PVC and MEK are 1.39 g/cm® and 0.805 g/cm’, respectively. The molecular
weight of MEK is 72.1 g/mol; the monomer molecular weight of PVC is 62.5 g/mole.

a) (8 pts) Assume the lattice site size is equal to the volume occupied by a molecule of MEK.
How many lattice sites does each PVC molecule occupy?

721( .AZ’ . ’ZZ CM}
Vol, ocsupred _ M oo = ,49 X/o
' = = = ecn =/
by on Méﬂ" wolecwle. ™ sz /’NA—J (asofcff‘g)(é.oz)a/azz %;ef k’) woleale
2
s M - 5B f/‘l
= - 27% Cevele .
e T phNy (1315 ) ok ) |
\/ - 20
5.38x 1o
N T o
e VM&L /. F9x o O wpres bl o teu

b) (8 pts) What is the total number of lattice sites for this system?
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NAME 3

c) (8 pts) Show by means of an appropriate calculation whether or not the PVC will dissolve in
MEK to form a solution at this temperature.
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d) (4 pts) A sketch of AG,_/kT (on vertical axis) vs ¢, (horizontal axis) for a slightly different
system is shown below. On the sketch, show by means of an appropriate construction, the region
or regions, if any, where two phases can coexist. [ bef The r€7«on earl g
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e) (7 pts) On the sketch below (reproduced from part d), show the region(s) of the diagram, if
any, where the mixture will spontaneously phase separate. Indicate the region(s) clearly by
shading them.
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f) Calculate the second virial coefficient for this system at 25 °C. IM/MU unid-s /
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NAME 5

g) If ¢ has the following dependence on temperature, at what temperature will you have a
system in which no phase separation can occur? (In other words, at what temperature will the

system be one phase for all compositions?) Your answer may contain the constants « and S.
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h) AtT=35 °C,y =0.50 for this system. If C..= 6.9, what is the radius of gyration of the

polymer under these conditions? #
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i) At the initial conditions given in part a (that is, T=25 °C), would you expect the polymer coil
to be larger or smaller than your value in part h? Briefly explain.
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