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Study on the separation of large ionic-molecules by electrofiltration

Young-Gyu Park'
Department of Chemical Engineering, Daegin University
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Abstract — Theoretical model has been derived in the electrophoretic separation system where an electric potential
is applied to the system in the axial direction. The effect of electrophoretic convection in the polymeric media is
significantly contributed to separate large ionic-molecules because the conformation of large ionic-molecule quickly
orients in the field direction. The dependence of the transport in the polymeric media upon field intensity and
molecular size aids in understanding the transport of large ionic-molecule in the system, since the convective
velocity of large ionic-molecule is accelerated inside a porous material. The separation of two different large ionic-
molecules is predicted with a value of Pe,/Pe, of individual large ionic-molecule using an operator and the

reptation theories.
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Fig. 1. Schematic picture of electrophoretic separation system 1:
reservoir, 2: pump, 3: separation apparatus(packed column), 4:
Electric controller.
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Fig. 2. Schematic picture in the filtration media for the
mathematical model of Eq. (1).
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Fig. 3. Schematic picture of the motion of large ionic molecule
after an electric field is applied. (a) The initial fube conformation,
(b) two arms are growing out of the random walk, (c) the molecule
reaches its maximum extension, (d) the longer arm keeps growing
at the expense of the smaller one, (¢) the end of the smaller arm is
back between the polymeric abstacles, (f)~(g) the whole molecule
has disengaged from the initial obstacles that restricted its forward
migration, (h) the molecular arm recoiled again.
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Fig. 4. Evolution of the average properties of an ensembles of N=
30 with m=4 and ©=2 after the field is turned on at t=0. (a) the
average position of the center of mass of the molecule in the field
direction, (b) the contour length, (c) velocity, (d) end-to-end
distance, (e) increasing rate of center-of-mass.
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Fig. 5. Log-log plot of the scaled overstretching time vs scaled
field © for m=4.
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Fig. 7. Theoretical result for the sepration of two different ionic
molecules at 10 V/em when Pe,=Pe,=2.2, L is a length of

~ apparatus and z is a separation point in the media.
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