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Abstract:
Azeotropes, or close-boiling mixtures often preclude conventional distillation as a method of
separation. Instead, extractive or azeotropic distillations are commonly used to separate close or
azeotropic boiling mixtures. For the design of these separation units, selecting suitable solvents is an
indispensable step. The traditional method for solving this problem is through experimentation which is
time-consuming and expensive.

A new approach is offered by combining heuristic knowledge and numerical methods for solvent
screening in the form of a knowledge-based expert system. The prototype expert system takes as inputs
a small amount of physico-chemical property data for pure components and mixtures, and the processes
which are suitable for the separation of a close boiling or an azeotropic mixture are selected. Then the
expert system proposes solvents from the solvent databases based on the requirements of the process
under consideration. The heuristic knowledge and numerical knowledge from different sources for
selecting solvents for mass-based separation are organized through ac task-oriented framework as the
representing strategy. The structured heuristic search hierarchy has been developed as the
problem-solving strategy that an expert follows.

At present, the prototype expert system is limited to the preliminary selection of promising solvents for
azeotropic and extractive distillation. The prototype expert system is applied to screen numerous
solvents for the separation of xylene isomers and ethanol-water mixture. The result for the separation
of xylene isomers agrees with experimental results to date. For the ethanol-water mixture to be
separated by extractive distillation, the expert system confirms some solvents suggested in the literature
and proposes more solvents for further experimental verification. For the methyl acetate-methanol
mixture, the expert system can propose promising solvents based on Berg's solvent classification and
Sheibel's rule, but cannot accurately rate the solvents. 
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