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We present a study of thermophoretic particle separation
on micro scale. Thermophoresis (Wiegand, 2004) is the
migration of particles or species in thermal gradients. A
microchannel was designed and micro machined to provide
thermal gradient of 2·104 K/m in the microchannel, a sketch
of the cross section is given in figure 1.

When particles are exposed to the thermal gradient, they start
to migrate towards the cold side of the channel. Since it is a
diffusion process the timescales involved are quite large. The
estimated timescale for the concentration to reach
equilibrium is 500 s (de Groot 1951). We observed a
stationary particle distribution after only 100 s. The profiles
for different times are plotted in figure 3. After 100 s 83% of
the particles have migrated to the cold side of the channel.
The measured Soret coefficient is 1.3 K-1.

Fig. 1 Schematic representation of a cross-section
of the thermophoretic separator
The required electrical power to set -up this gradient is
only 1 W. Laser Induced Fluorescence is used to determine
the thermal gradient, by use of temperature sensitive
Rhodamine dye (Walker 1987). The temperature profile is
plotted in figure 2. Micro Particle Image Velocimetry is used
to determine the position and displacement of the particles. A
measurement of the temperature from the Brownian motion
of the 490 nm particles has been made with an accuracy of 1
K. Since Brownian motion is a Gaussian process we fit a
Gaussian shaped curve to the histogram of the displacements.

Fig. 3 Particle concentration profile across the channel at
different times
Conclusions
Thermophoretic particle separation has been shown to
work on micro scale. Temperature distribution have been
measured using Laser Induced Fluorescence and the
Brownian motion of particles. The micro channel will be used
to investigate the thermophoretic motion of different particles
at different temperatures.
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Fig. 2 Temperature distribution measured by fluorescent
Rhodamine dye, and the Brownian motion of particles.
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