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Analytical Chemistry has become basic technology to support a whole of sciences such as life science,
materials science, and environmental science. Chromatography was invented by Russian botanist Mikhail S. Tswett in
1903, and it has now grown to be the most powerful and rapid analytical technique due to its capability. HPLC has
been solving problems encountered in pharmaceutical, industrial, environmental, biological, petroleum and many
other fields.

A variety of chromatography methods have been developed in order to overcome analytical problems. Liquid
chromatography generally utilizes very small packing particles under relatively high pressure, which is referred to
high performance liquid chromatography (HPLC). HPLC is one of the most excellent, modern techniques in
chromatography and it provides simple, rapid, sensitive and selective determination means.

In view of environmentally friendly analysis, miniaturization of separation columns in liquid chromatography
has attracted a great deal of attention, and capillary columns are rapidly developing especially after invention of
fused-silica capillaries. Although consumption of solvents, reagents and packing materials can be reduced by
downsizing of separation columns, it is important to maintain the performance of liquid chromatography in spite of
downsizing. Furthermore, the success in capillary liquid chromatography relies on sensitive detection of trace
analytes besides its separation capability.

The sensitivity can be improved in ion chromatography by decreasing the background conductivity of the
eluent. In this research a novel suppressor unit for capillary ion chromatography was designed to simultaneously
reduce the background conductivity and at the same time to increase the analyte signal. By using two 6-port micro
switching valves and two packed capillary suppressor columns, the background conductivity of sodium
carbonate-hydrogen bicarbonate mobile phase was maintained at low levels for continuous chromatographic runs.
Regeneration of the suppressor was simply carried out on-line by passing an appropriate acidic solution through the
capillary suppressor column to displace the accumulated eluent cations. The proposed method successfully achieved
the detection limits at low ppb levels, allowed the determination of trace inorganic anions in real samples involving
river water and tap water.

A liquid chromatography method using indirect conductimetric detection is also developed here for the
determination of non-ionic substances which have no chromophore. Analytes were visualized owing to a depression
of background due to dilution of the eluent by the analyte molecules. In order to improve the sensitivity, the
background should be kept as high as possible, while suppressing the noise level as small as possible. High electrical
conductivity background was maintained by addition of an electrolytic substance in the eluent, and analytes were
appeared as negative peaks. A capacitively coupled contactless conductivity detector was convenient to monitor the

effluents from the capillary column with minimum extra-column band broadening. The dynamic reserve, defined as
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the ratio of the background to its noise level, is significant in indirect conductimetric detection. For example, a
dynamic reserve of 2.3x 10° was achieved under some conditions in this research, and the achieved value was much
largef than UV absorption detection.

Indirect conductimetric detection was applied to the detection of ethylene glycol oligomers, and the
concentration detection limit of 0.025% was achieved for tetracthylene glycol at S/N=3, corresponding to the mass
detection limit of 38 ng for 0.15-pl injection. The present method was also applicable to detect alcohols and
cyclodextrins in bottled teas and wasabi pastes.
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