
Properties of gas diffusion in polymer aqueous solution 
by MD simulation

Abstract

In chemical engineering, diffusion is responsible for mass transfer. It is an important transport 
property which plays a vital role in diffusion controlled chemical reactions and mass transfer 
processes at the micro-scopical level. Diffusion behavior of oxygen in water and oxygen in 
polymer aqueous solution were investigated using Molecular Dynamic (MD) Simulation with 
AMBER software. The data was analyzed to determine the diffusion coefficient of those 
molecules in polymer aqueous solution using Einstein-Smoluchowski relation. This relation is 
based on Mean Squared Displacement (MSD) method, the slope of MSD vs. time is proportional 
to diffusion coefficient of certain atoms. The result shows that by addition of poly ethylene
glycol (PEG) in water, the diffusion coefficient of oxygen decrease. By changing the number of 
monomers of PEG, the MSD behavior of oxygen molecules also observed.
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