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Biography The design of chemical processes has been typically carried 
out based on technical and economic criteria. Other factors 
have gradually been considered as part of the design task, 
such as controllability and sustainability issues. However, 
those related to process safety have been usually tackled once 
the process has been designed, or once it is operating. In this 
seminar, an approach to include safety metrics as part of the 
design of a process is presented. In particular, we show how 
inherent safety principles can be integrated from the design 
stage of the chemical process. Two approaches are presented. 
The first one deals with the application of quantitative risk 
analysis techniques for the design of extractive distillation 
systems, including solvent selection and its effects on the 
design and safety properties of the separation system. A 
multi-objective optimization formulation was used to 
identify the optimal compromises between economic 
and safety considerations, which depend on the solvent 
selected for the separation system. The second approach 
shows how inherent safety metrics can be used to 
compare different process flowsheets to detect those that 
are inherently safer, and its relationship to economic and 
sustainability characteristics of the process. It is shown 
that conflicts among these three metrics exist. Possible 
extensions of these research efforts are discussed.
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