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. About chromatography
. Detector cell: Band transport in open fluid
— Navier-Stokes + convection-diffusion

. Microfluidic chip: Band transport in a packed bed:
+ Darcy’s law

. Thermal effects in 2.1 mm column
+ heat equation
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Pass a mixture of chemical species dissolved in a liquid mobile
phase through a stationary phase physically located in a column

Depending on chemical affinity of the different species with the
stationary phase, they elute at different times = separation
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= Incompressible Navier-Stokes oY+ pU.Vi = uVZ
: : : oC _ )
= Convection-diffusion for analyte —+U.VC =DV
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= Solvent: Darcy’s law  y2p =0
k

superficial velocity U ,=-—VP
y7]
1 dzg® - . A
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evolution of concentration E+ uvC =D, V°C
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retaining 2.1 mm ID column retaining
frit packed with frit

1.7 um particles
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adiabatic BCs isothermal BCs

AT, ..=16.6 K

AT, . =17K
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Heating and the temperature dependence of viscosity and
diffusion coefficient can combine to create a significant drop of
performance
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= Effect of artificial and numerical diffusion in convection-diffusion
problems:
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