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Abstract

Chemical process route selection is one of the main design decisions that needs to be
taken during the preliminary stages of chemical plant design and development. A chemical
process route is considered as the raw materials and the sequence of reaction steps that
converts them in to desired products. Previously, the most important factor considered in
selecting the chemical process route was plant economics. However, now other issues such
as safety, environment and occupational health have also become important considerations.
Therefore, at early stages of chemical process plant design and development it is necessary
to apply methodologies to identify and assess environmental, occupational health and safety
hazards involved in the process routes.

This work proposes a methodology for assessing chemical process routes to
manufacture a chemical based on inherent environmental, occupational health and safety
hazards. The method developed in this work can be used during early design stages of a
chemical process plant. The process route selection is done based on impacts due to
emissions from the ongoing operational conditions of the plant. It considers the potential
toxicological impacts on the environment, potential impacts on the occupational health due
to fugitive emissions and the potential chemical and process safety impacts within the plant.

As the outcome of the methodology, an integrated index called “Inherent Chemical
Process Route Index” (ICPRI) is proposed which can be used for the selection of the ‘best’
chemical process route for a chemical process plant, based on inherent environmental
hazard, occupational health and safety (IEHS). The lower the ICPR! the more inherently
environmentally friendly, .inherently occupational healthjer and inherently safer the route is.
The methodgifigy developed-m>this Wwork tan also'rank dfternative themical process routes
based on ink erent environmantal inazafdcorcoceupdtionalchaalthchazard and or safety hazard
separately. ‘Egnethqd, was applied-on fourjpossible process routes to produce acetone. The
propene oxidation route showed the Towest ICPRI value indicating potentially the ‘best’
chemical process route for acetone manufacturing process based on the IEHS assessment.

Keywords:
Inherent Environmental hazard, occupational health, Inherent Safety, Chemical process route
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