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ABSTRACT
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Typically, traditional process design is focused on the selection of process
technologies and optimization of chemical process technologies and optimization of
chemical processes based on economic considerations. The environmental impacts of
process design have been given a lower priority. This design procedure may often
overlook the production of large quantities of waste materials and pollutions.
Increasingly, there is a need to broaden the scope of process design by including
environmental impacts. Realizing the uncertainty present in the process systems such
as forecasted demand, prices, feed composition is associated with risk. The objective
of this research is to provide and develop design procedures for optimizing chemical
process simultaneously based on economic aspect (net present worth; NPW),
environment aspect (environmental impact), and risks using a multi-objective
optimization approach and the two-stage stochastic model for planning under
uncertainty. As an example, the vinyl chloride process is evaluated using the
proposed methodology by using the process simulator Proll and GAMS program to
create scenarios under uncertainty. The best solution should have a plant capacity of
400,000 ton/year, no heat integration, and no HCL recycle which obtains the expected
net present worth of $334,532,151 1 220,223,579 the expected environmental impact
0f4.91 £ 0.54 EIUfton of VCM, and risk of losing money which is 6.5%.
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