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Most solid materials will react when exposed to a watery solution, even if for no other reason than 

the acid-base reactions. Understanding this phenomenon is essential for biological systems, 

membranes, geology, sensors, and much more. While the solid reacts to the presence of the liquid, 

the opposite is also true, with the interfacial fluid properties being very sensitive to the details of the 

solid material, which is often considered as a homogenous flat surface in most experimental or 

modelling efforts.  

In this project, you will use molecular dynamics simulation to explore how the much-overlooked 

surface reaction kinetics of a material has a far-reaching influence on the structure and transport of 

fluid along the surface. This project builds on the work of a previous master student, which has 

contributed to a recently published article [1]. A goal of the project is to improve upon the original 

method and measure how surface reaction rates affect the free energy that a nearby ion or 

molecule experiences. 
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