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Figure 5.1 Mok- traction ot component I in the copolymer .is a tuncl ion of feedstock composition for
various reacti \> ratios.

crossover point. At the crossover point the copolymer and feed mixture have the same
composition. The monomer ratio at this point is conveniently solved h> l iqua t ion 5.2.15:

[M, \\ 'UI^N (5.2.20)

6

For the case of r|=0.33 and ;-; = 0.67 shown in F-igure 5.1. |M||/|M:| equals 0.5 and
/i =0.33. This mathematical analysis shows that a comparable result is possible with both ;-,
and fi greater than unity, but is not possible for ' , 1 and r2 < 1.
When r, 1 V . the copolymer composition curve will be either convex or concave when
viewed from the F, axis, depending on whether / , is greater or less than unity. The further
removed from un i ty / , is. the farther the composition curve will be displaced from the 45 line.
This situation where ;-,/': 1 is called an ideal copolyiiicriziiiitiii. The example below explores
the origin of this terminology.

There is a parallel between the composition of a copolymer produced from a certain feed and
the composition of a vapor in equilibrium w i t h a two-component liquid mixture. The following
example illustrates this parallel when the liquid mixture is an ideal solution and the vapor is an
ideal gas.

Example 5.1

An ideal gas obeys Dalton's law; that is. the total pressure is the sum of the par t ia l pressures of the
components. An ideal solution obeys Raoult's l a w : that is. the partial pressure ot the / t h component
above a solution is equal to the mole fraction of that component in the solution times the vapor
pressure of pure component /'. Use these relationships to relate the mole fraction of component I in
the equilibrium vapor to its mole fraction in a two-component solution anil relate the result to the
ideal case of the copolymer composition equation.
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