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Shape Deformation and
Mechanical Relationship of lonic
Liquid Droplet under An Electric

Field
Wei-Chun Lin!,Bo-Yu Shih?, Alice Hu?,
Yu-Chieh Lo3, and Hsuan-Teh Hut!

! Department of Civil Engineering, National Cheng Kung
University, Tainan, 70101, Taiwan

2 Department of Mechanical and Biomedical Engineering,
City University of Hong Kong, Hong Kong, China

3 Department of Materials Science and Engineering,
National Chiao Tung University, Hsinchu, 30010, Taiwan

Abstract
lonic liquid is an ionic compound in liquid state. It
consists of organic cations and inorganic or organic anions
by Coulomb electrostatic attraction. It has low volatility
and high thermal stability. It is used as a solvent in
biological and chemical fields to reduce organic solvents
for the environment. Pollution, so ionic liquids are also
known as green solvents. In recent years, environmental
awareness has increased, and research on ionic liquids has
increased year by year. lonic liquids are forward-looking
new technologies.

At present, the research of ionic liquids is mostly directed
to specific experimental phenomena or physical and
chemical properties. There are few studies on mechanical
behavior at the nanometer scale. The current
electrohydrodynamics theory is not enough to explain the
deformation when the liquid deformation behavior is too
large and the scale is too small. In the experimental aspect,
it is difficult to accurately control the liquid at the
nanometer scale because the scale is too small.

In order to understand the large deformation behavior of
ionic liquids at the nanometer scale, this study used
molecular dynamics to simulate the tensile behavior of
droplets under electric field, and established a simple and
more general polymer ionic liquid model to analyze the
application of different applied electric fields. Flow field
changes during stretching, liquid deformation and
mechanical behavior therein. The temperature and the
surface tension and viscosity of the liquid were obtained
by statistical mechanics. The relationship between the
change of the ionic liquid and the surface tension and

viscosity was studied.
Keywords: ionic liquid, molecular dynamics, electric field
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