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We have adopted the term “electrokinetic chromatography” for the method described in this
paper. The method is a new type of chromatography where a solution of an ionic surfactant filled
in an open tubular capillary is subject to free zone electrophoresis. The solute injected distributes
itself between the micelle and the agueous phase, and the micelle and the aqueous phase are
moved with different veloctities in the tube by electrophoretic and electroosmotic effects. In
other words, the whole solution is transported by electroosmotic How, but the charged micelle
migrates with a different velocity from that of the surrounding solution because of an electropho-
resis.

We have already described the fundamental characteristics of electrokinetic chromatogra-
phy with micellar solutions and have mentioned that this technique has great capacity for high
resoluion within a short time. Another characteristic of this technique is that retention times of
neutral solutes are limited within the time-window determined by the velocities of the aqueous
phase and the micelle. This range of retention times is ascribed to the migration of both phases
in the tube, .

In this paper, some results are presented on separations of chlorinated phenols and aromatic
sulfides with micellar solutions as well as electrokinetic separation based on inclusion complex
formation. All the isomers of chlorinated phenols were successfully separated within 18 min by
using a 0.05 mm i. d. X650 mm fused-silica tube with a 0.07 M sodium dodecy! sulfate (SDS)
solution (pH 7.0). The retention behavior of chlorinated phendls were investigated in pH range
6.0-9.0. The capacity factor of an ionizable solute decreased with an increase of pH, whereas that
of a nonionized phenol was almost constant regardless of the change in pH.

Electrokinetic chromatography was also applied to the separation of seven alkyl phenyl
sulfides whose alkyl groups were methyl, ethyl, propyl, isopropyl, butyl, isobutyl, and s-butyl,
and four alkyl benzyl sulfides whose alkyl groups were methyl, ethyl, propyl, and isopropyl. The
ten sulfides among the eleven were separated with a 0.02 M SDS solution (pH 7.0). The use of a
mixed solution of 80% of a 0.03 M SDS solution {pH 7.0) and 209 of methanol gave also
successful separation of the ten aromatic sulfides among the eleven; the unresolved pair was
different from that with a 0.02 M SDS solution.

A solution {pH 7.0) of a B-cyclodextrin derivative having an ionized group, 2-O-carboxy-
methyl-g-cyclodextrin, was employed instead of a micellar solution in electrokinetic chroma-
tography. Some aromatic isemers such as cresols and xylidines were separated only through
inciusion ¢complex formation.
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