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Distillate MeOAc: 98.54 mol% (99.20 wt%);Bottoms H2O: 98.06 mol% (94.74 wt%).

MeOAc Equilibrium Design
Huss, R.S., Chen, F.,  Malone, M. F. and Doherty, M. F. “Computer-Aided Tools for 
the Design of Reactive Distillation Systems,'' Comput. chem. Engng., Suppl., S955-

S962 (1999).
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Equilibrium Designs
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Effect of Reflux Ratio
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Effect of Pressure
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Design vs. Simulation
(Da=100)
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Design vs. Simulation
(Da=15)
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Summary

• Simultaneous Phase and Reaction Equilibrium can be 
closely approached experimentally

• Equilibrium theory agrees well with predictions for 
acetate systems

• Conclusive evidence for existence of a reactive 
azeotrope 

• Bifurcation analysis gives foundation for systematic 
approach to feasibility/alternatives

• Initial approach for feasibility in  kinetically-controlled 
systems



AIChE Dallas, Nov., 1999 Doherty and Malone, UMass 24

Research Needs

• Focus on kinetically controlled systems, e.g., general feasibility 
method, attainable regions, ...

• General method and experiments for complex chemistries

• System synthesis and design methods; geometric or 
optimization based?

• Simulation: catalysis and mass transfer effects, equipment 
constraints, distribution of residence times (effects on 
selectivity)

• Operability and control: multiple steady-states, oscillations and 
other sensitivities; significant heat effects; strategy for 
operability maxima


