
Accepted Manuscript

Title: Assessing Inherent Environmental, Health and Safety
Hazards in Chemical Process Route Selection

Author: Sureshinie Warnasooriya Manisha Yasanthi
Gunasekera

PII: S0957-5820(16)30280-4
DOI: http://dx.doi.org/doi:10.1016/j.psep.2016.11.010
Reference: PSEP 913

To appear in: Process Safety and Environment Protection

Received date: 29-7-2016
Revised date: 30-10-2016
Accepted date: 5-11-2016

Please cite this article as: Warnasooriya, Sureshinie, Gunasekera, Manisha
Yasanthi, Assessing Inherent Environmental, Health and Safety Hazards in
Chemical Process Route Selection.Process Safety and Environment Protection
http://dx.doi.org/10.1016/j.psep.2016.11.010

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.psep.2016.11.010
http://dx.doi.org/10.1016/j.psep.2016.11.010


1 

 

 

Assessing Inherent Environmental, Health and Safety Hazards in Chemical Process 

Route Selection 

 

Sureshinie Warnasooriyaa and Manisha Yasanthi Gunasekerab* 

 

a Department of Chemical and Process Engineering 

University of Moratuwa, Moratuwa 10400, Sri Lanka 

 

sureshiniew@yahoo.com 

 

 
b Department of Chemical and Process Engineering 

University of Moratuwa, Moratuwa 10400, Sri Lanka 

 

manisha@uom.lk 

 

 

*Corresponding Author 

 

 

 

 

Abstract:  

During early stages of plant design and development chemical process route selection needs 

to be carried out considering factors such as inherent safety, health and environment 

associated with the plant along with economic aspects. These factors need to be studied by 

looking at the worst possible impact that can result in from a catastrophic emission and also 

from daily operational conditions in the plant. This paper presents a methodology that can be 

used to select process routes during early design stages based on inherent safety, health and 

environmental friendliness considering impacts due to daily plant operational activities. An 

integrated index called Inherent Chemical Process Route Index (ICPRI) is proposed. The 

ICPRI considers the potential toxicological impacts on the environment and on the 

occupational health and the potential chemical and process safety impacts within the plant. A 

lower ICPRI value indicates a more inherently environmentally friendly, inherently 

occupationally healthy and inherently safer process route. The ICPRI is tested on four routes 

to produce acetone. The propene oxidation route showed the lowest ICPRI value indicating 
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