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Fundamental study on Seebeck effect in liquid induced by thermophoresis
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Temﬁerature gradient in continuous fluids induces the motion of dispersed
micro/nano particles even when fluids are motionless. This phenomenon is known as thermophoresis and

is expected to develop a novel control technique of the particle motion. However, the driving
mechanism of thermophoresis is not yet fully understood. In this research, we carried out some
experimental studies to investigate thermoelectric effect in water solution. Thermoelectric effect
is expected to play a key role iIn thermophoresis. In fact, we found that the addition of NaOH to
water solution reverses the direction of thermophoresis of micro particles. Moreover, we developed
an on-chip microfluidic device which utilizes thermophoresis for the contro of microparticle
motion.
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Figure 1 \elocity distribution of microparticles
along the temperature gradient. Positive v;
indicates the motion toward the colder copper
plate. Temperature difference is set to 13 K.
The concentration Cnaon 0f NaOH solution is

investigated.
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Figure 2 Themophoresis of polystyrene
beads in a microfluidic device. Yellow
dashed lines indicate the position of the

electrode, which generates the Joule

heat. The beads are depleted from the hot

part in the microchannel.
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