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Abstract

According to the theory of traditional Maxwell-Wagner interface polarization, the metal micro/nano particles have no obvious

electrorotation behavior under the alternating current electric field. However, we find the opposite experimental results. In this paper,

electrorotation experiments are carried out, and the basic mechanism of gold-coated SU-8 microrods is presented. Therefore the

electrorotation characteristics of gold-coated microrod at low frequency are analysed by considering the surface electric double layer

at the microrod-electrolyte interface. Specifically, first we establish an approximate ellipsoid model in the electric field, analyze

the polarization mechanism of metal particles under the action of solid-liquid interface electric double layer, and then calculate the

electrorotation torque and present an electrorotation angular speed formula of the gold-coated microrod. Secondly, electrorotation

experiments of gold-coated SU-8 microrods suspended in electrolytes with different conductivities are presented in a frequency range

of 100 Hz to 30 MHz. Finally, the experimental results are discussed, and compared with the theoretical analysis, showing the

experimental results are in good agreement with theoretical analyses by considering the friction between the microrods and substrate.

Keywords: gold-coated microrod, electrorotation, electrical double layer, microfluidics

PACS: 07.10.Cm, 47.57.jd, 83.10.Pp, 87.50.ch

DOI: 10.7498/aps.62.200702

* Project supported by the National Natural Science Foundation of China (Grant No. 51075087) and the State Key Laboratory of Fluid Power Trans-
mission and Control of Zhejiang University, China (Grant No. GZKF-201107).

1 Corresponding author. E-mail: rykhit@hit.edu.cn
1 Corresponding author. E-mail: jhy_hit@sina.com

200702-8



