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Fig.1 Schematic setup of the experimental apparatus
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Table 1 Physical properties of fluids

Fluid pl(g * m-3) y(mN * m-1) Y/(mm?2 * s-1)

A1 I v 877 26.2 15
10#E 934 20.1 10
50407 960 20.8 50
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Fig.2 ESEM(left) and AFM(right) images of the SiO» surface
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Fig.3 The process of paraffin oil deposited on the SiO> substrate
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Fig.4 The contact angle hysteresis phenomenon of different droplet in the migration process
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Fig.6 Physics model of droplet thermocapillary motion on a solid surface
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EXPERIMENTAL STUDY OF THERMOCAPILLARY MOTION OF A

DROPLET ON A SOLID SURFACE

Chen Xue®, Zhu Zhigiang®, Liu Qiusheng”, Sun Yingnan®, Yu Yude®
* (Institute of Mechanics, Chinese Academy of Sciences, Bejjing 100190, China )

*(Lnstitute of Semiconductors, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Recently, with the development of microelectronics technology, droplet control technique has become
an important direction in microfluidics technology nowadays, gas-liquid, gas-solid and solid-liquid interface effect
problem increasingly prominent. In this paper, we used experimental method to study the thermocapillary motion
of a droplet due to the temperature gradient on a solid surface and then established a three-dimensional lubrication
model to analysis the motion, migration velocity and the critical radius was deduced expression, from the
theoretical analysis, it could be concluded that droplet migration was influenced by contact Angle hysteresis, the
droplet radius and temperature gradient, etc. On the other hand, the experimental data told us that when a oil
droplet deposited on the SiO; substrate, it would spreading, especially, when imposed a temperature gradient on
the solid substrate, droplet would migrate to the cold side with the advent of contact Angle hysteresis, this was
consistent with the theoretical analysis.
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