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Consideration of capillary chromatography based on phase separation multi-phase flow from
height equivalent to a theoretical plate (Faculty of Science and Engineering, Doshisha
University) OMATSUSHITA, Chihiro; SUGAWA, Yuki; OGAWA, Kazuhiro; TUKAGOSHI,
Kazuhiko

Two-phase separation mixed solutions undergo phase separation due to changes in
temperature and/or pressure in a batch vessel, providing the upper and lower phases. On the
other hand, when they are delivered into a microspace, phase separation occurs, where
multi-phase flows such as a droplet, a slug, and an annular flow can be observed. This is
called phase separation multi-phase flow. Especially, annular flow of the mixed solution is
called TRDF (tube radial distribution flow) based on the distribution of solvent molecules to
tube diameter direction.

We have proposed and developed a capillary chromatography using TRDF (tube radial
distribution chromatography; TRDC). In TRDC, in the annular flow generated under laminar
flow conditions, the inner phase serves as the mobile phase, and the outer phase serves as the
pseudo-stationary phase. In this study, (1-naphthol + 2,6-naphthalenedisulfonic acid) mixed
solution as a model sample was mainly analyzed on TRDC using fused silica capillary and
water/acetonitrile/ethyl acetate mixed solution. The height equivalent to a theoretical plate
was calculated from the chromatogram obtained by changing the analytical conditions such
as capillary inner diameter, capillary inner wall characteristics, flow velocity, and we
discussed the separation mechanism in TRDC based on the calculated results.
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