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Abstract  
Data-driven modeling and optimization have ubiquitous applications in Chemical Engineering, 
leading to performance improvements in terms of product quality, process robustness, 
environmental sustainability, and capital and operational cost. In this talk, we will focus on two 
examples: pharmaceutical reaction modeling and inventory routing.  
First, we discuss how advances in reaction automation technologies (e.g., high-throughput 
platforms and auto-samplers) result in richer experimental datasets in the pharmaceutical 
industry. These datasets can then be used in a variety of ways, including process 
characterization, unknown stoichiometry identification, and operating window optimization. We 
present the development of a Dynamic Response Surface Methodology (DRSM) to address the 
necessity of modeling time-dependent profiles of organic reactions.  
Second, we introduce the Inventory Routing (IR), a distribution optimization problem that arises 
in a wide range of manufacturing sectors, including industrial gases and petrochemicals. We 
discuss how implementing advanced IR methods can lead to significant improvements in the 
overall efficiency of manufacturing supply chains, and then propose a novel optimization 
approach for solving large-scale IR problems. We close with the discussion of an advanced 
solution method and its application to real-world instances.  
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