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Abstract

The current study has successfully produced a mathematical model that can be used
to predict the rate of solution mediated transformation of polymorphs and also aid
understanding of the phenomenon. The model results have been compared with
experimental values of the solution mediated transformation of a-DL-methionine into vy-
DL-methionine (time dependent methionine concentration and polymorph mass fraction
results). Initially the parameters in the model were fitted based on experimental
measurements of crystal growth Kinetics, nucleation kinetics, dissolution kinetics and
induction times for the two polymorphs; there were no parameters in the model that were
fitted using solution mediated transformation data. This model showed the same trends as
the experimental data, but the rate of transformation was not correct. Analysis of the results
showed that the only parameter that could be responsible for the mismatch was the
dissolution rate constant; when this result was fitted based on solution mediated
transformation results then the fit was very good. Reasons for the mismatch are also
discussed.

A second study was made of modeling open steam distillation columns in order to
solve for the reflux ratio resulting in a minimum number of stages. It was hoped to be able
to find an analytical solution to the problem, however while an equation could be found
that gave the solution, the equation was very complex and could not be analytically solved.
The equation could be solved numerically for any set of operating conditions, and example

solutions are shown in this report.





