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Abstract: 

    How to improve the triple bottom line (economic, environment, societal) performance of 

chemical/energy production systems is a major challenge and opportunity for process systems 

engineers. From design point of view, due to the multi-dimensional feature of sustainability, how to 

account for the impacts of various factors and the cause-and-effect relationships can be very difficult.  

During process design stage, an enhanced process inherent safety index will be introduced. A design 

for sustainability and sustainability root cause analysis method will be presented, which is able to 

help the engineers focus the attention on the most important fundamental causes, discover 

opportunities for sustainability improvement and provide critical guidance. 

    Process dynamics play a key role during the operation stage. Profitable pollution prevention (P3) 

technologies seek the simultaneous realization of waste reduction and production improvement. It 

can be realized through fundamental understanding of the process operation and waste generation 

mechanism. An array of profitable pollution prevention technologies, including clean combustion 

technologies, recycle and reuse strategies for the petrochemical and electroplating technologies will 

be reported. Process safety analysis and enhancement strategies based on process dynamics will be 

introduced. This method has been applied to the design of syngas-platform chemical conversion 

technologies and water desalination technologies. 
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