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Water quality monitoring is necessary to solve water environmental issues such as eutrophication and acid
rain. lon chromatography (IC) is convenient analytical technique because it enables to analyze multiple ions
by single injection, using ion-exchange column and eluent. However, the analyses of common anions and
cations in environmental water samples should be separately carried out by different experimental conditions,
based on the anion-exchange reaction and cation-exchange reaction, respectively. Therefore, the development
of simultaneous IC of anions and cations by single separation column, single eluent and single sample injection
has been attractive way to reduce the cost performance and be possible to effectively monitor total ions.

Previously, simultaneous separation systems of anions and cations were performed by combining various
techniques, e.g., connection of different types of columns, addition of modifiers (organic solvent, crown ether)
into eluent, establishment of newer resin structures, and so on. In this study, | focused on the connection of
two different ion-exchange columns, because each high-resolved separation of anions and cations were
obtained by ion-exchange reaction at present.

In this thesis, | described development of simultaneous separation method of I1C for inorganic ions by a
series connection of anion-exchange guard column and cation-exchange separation column with single
measurement condition, and its application to real water sample. Moreover, | explored new ion separation
system by a stationary phase that was rarely used for ion separation, in order to create a newer ion separation
mechanism.

In chapter 2, simultaneous separation method of inorganic anions and cations was developed by connecting
an anion exchange guard column with a cation exchange separation column. By using acidic eluent, 9 inorganic
ions could be separated with declining column pressure, which will occur by connecting the separation
columns. However, improvement of the separation ability of weakly acidic mono-valent anions and decreasing
of prolonged retention time have become the next issues.

In chapter 3, based on the issues described in Chapter 2, simultaneous separation of inorganic anions was
attempted using a diol-modified silica stationary phase with acidic eluent. By using tartaric acid, the retention
time was reduced depending on the acid concentration in the eluent, and inorganic anions could be separated
even on a silica gel stationary phase without ion exchange groups.

In chapter 4, inorganic anions were separated using a zirconia stationary phase, which has rarely reported as
an IC stationary phase. Amino groups were modified on spherical zirconia using DETA, and the effects on



physical properties of zirconia and anion separation behavior were considered. As a result, as same as diol-
modified silica used in Chapter 3, F showed strong adsorption to the stationary phase, but was completely
separated from other anions without broadening when using a basic eluent. In the future, further studies will
be progressed by changing the eluent conditions, type of anion exchange group, and firing conditions for

zirconia.

The knowledge obtained through this study has the possibility to be applied into water quality monitoring
technology which is lower price with easy operability. The IC developed in this study will be used not only for
water quality management but also for medical care and environmental technology development, so its
application to various research fields can be expected.



