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Molecular dynamics simulation of electrophoretic
characteristics for ring polyelectrolyte

DUAN Chao, TONG Chao-hui’
( Faculty of Science, Ningbo University, Ningbo 315211, China )

Abstract: The electrophoretic behaviors of ring polyelectrolyte (PE) are investigated using Langevin molecular
dynamics simulation. It is found that ring PE has the similar critical electric field intensity as the linear one.
When the field intensity exceeds the critical value, the degree of counter-ion condensation starts to decrease
sharply and PE conformation swells significantly. However, the decreasing extent of ring PE is apparently less
than that of the linear one. This outcome arises from the less extension degree of ring chain than the linear chain.
Both electrophoretic mobilities of two chains subject to ‘local force equilibrium’ relationship without
hydrodynamic interaction. For different Coulomb interaction intensity of solution, a peak value appears in the
mobility difference of two chains. And stronger electric field induces larger peak value and right-shift of the
peak.

Key words:. polyelectrolyte; degree of condensation; electrophoretic mobility; molecular dynamics



