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Numerical study of the separation of arginine and lysine amino acids in a microchannel
utilizing Dielectrophoresis (DEP) using diagonal transverse electrodes
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University, Tabriz, Iran
Department of Mechanical Engineering, Tabriz Branch, Islamic Azad
University, Tabriz, Iran

A. Hoshyar Aghdam

A. R. Khosroshahi

Abstract

This research focuses on the numerical study and optimization of separating two essential amino acids, arginine and lysine, in a
microchannel using the dielectrophoresis phenomenon with a diagonal electrode arrangement. Two-dimensional simulations were
conducted using COMSOL software, which incorporates electrostatic physics, laminar flow, and particle tracking. In the study,
diagonal electrodes are positioned at the bottom of the microchannel. By applying a non-uniform electric field, these electrodes
cause the particles to deviate within the channel, leading to their separation. Key parameters analyzed include the applied voltage,
electric field frequency, flow Reynolds number, and electrode geometry. The results indicate that the electric field frequency
significantly influences the dielectrophoresis force, a relationship that can be explained through the Clausius-Mossotti factor. At the
optimal frequency of 3150 MHz, a noteworthy difference in the sign of this factor was observed for the two amino acids. Under
these conditions, with an applied voltage of 13 V, arginine and lysine particles were successfully separated with an accuracy of 97%.
This study demonstrates the high efficiency and potential application of the diagonal electrode dielectrophoresis method for
achieving precise and non-invasive separation of biological particles that have similar sizes and electrical properties.

Keywords: Dielectrophoresis (DEP), Amino acid, Microfluidics, Separation, Simulation, Particle tracking.
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