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Abstract

A temperature gradient focusing (TGF) via Joule heating phenomenon was numerically studied. The
governing transport equations are implemented into a quasi-1D numerical model to predict the resulting
temperature, velocity, and concentration profiles along a microchannel of varying width under an applied
electric field. The model is used to analyze the effects of varying certain geometrical parameters of a
microchannel on the focusing performance of the device. We show the effects of varying width of the
microchannel having a fixed length, and propose the optimal geometry of the device. This method can be
easily implemented into lab-on-a-chip (LOC) applications where focusing is required based on its simple

design.
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Fig. 1 Geometrical profile of microchannel
(length=16mm, width,,;=600um, width,;;=55um,
depth=18um).
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Fig. 2 Schematic illustration of temperature gradient
focusing in a microchannel. (a) Temperature
distribution along the microchannel. (b) Velocity
distribution along the microchannel. The average
bulk velocity (upy, dotted line) is constant. The
electrophoretic velocity (Ugp, dashed line) is
proportional to T(x). The net velocity (U, solid
line) is the sum of the bulk and electrophoretic

velocities.
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Fig. 3 Comparison between experimental and
numerically predicted concentration profiles. (a)
Maximum normalized concentration vs. time. (b)
Concentration profiles at t=2 minutes. Using a
dilute rhodamine-B in 900mM Tris-Borate
solution. 1200V applied at x=0, x=L grounded.
Length=16mm, width,,=600um, width,;=55um,
depth=18um
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Fig. 4 Resulting (a) temperature profiles and (b)
normalized concentration profiles after 1 minute
of focusing. Width,,ig=45um (solid line), 60um
(dashed line) and 75um (dotted line). 0.1mM
fluorescein-Na in 900mM Tris-Borate buffer is
simulated. The channel length (Ilength=16mm),
depth (depth=18um) and out width
(width,,=600um) are the same for each case.
1200V is applied at x=0 and x=L is grounded.
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Fig. 5 Resulting normalized concentration values vs.
(a) middle width for the variation of outside
width and (b) middle width for the limitation of
temperature after 1 minute of focusing. 0.1mM
fluorescein-Na in 900mM Tris-Borate buffer is
simulated. The channel length (length=16mm)
and depth (depth=18um) are the same for each
case. 1200V is applied at x=0 and x=L is
grounded.
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