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Abstract  
Computational modeling is an important tool to aid chemical process development. Theoretical and data-driven 

models can be applied both for the optimization of specific processes, and for the initial screening of potential 

process chemistries. I will talk about my research in advancing both of these areas. First, I will introduce the 

development of an efficient kinetic Monte Carlo simulation to facilitate property optimization of polymer 

materials. The algorithm predicts the explicit sequence distribution of the polymer chains and can be used to 

design reaction recipe for desired molecular weight and sequence properties of synthetic polymers. Second, I 

will discuss the use of machine learning in the context of organic synthesis planning. Specifically, I developed 

an algorithm capable of efficiently and accurately recommending reaction conditions, including catalysts, 

solvents, reagents and temperature, for organic synthesis development. I will also demonstrate how we can 

leverage this information to optimize synthesis plans for individual molecules or molecular libraries.  
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