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s 3 REH Development of micro-coulometry for smaller amount of Cu-oxide specimens.

Many kinds of oxides, such as superconductive .cuprates, magnetoregistive materials, conducting
films, and tin oxide sensors, have been studied for electronic applications. The electronic properties
of such oxide materials are strongly correlated with their oxygen content. For example, the critical
temperature of copper oxide superconductors is so sensitive to the oxygen content that it is necessary to
control and to optimize this quantity. In response to the necessity to control the oxygen content,
various methods for measuring this quantity have been developed. As functional oxide materials are
now being used in the application of nanotechnology to electronics, the amount of functional oxide
material available for analysis is further being decreased. For the important synthesis techniques for
functional oxide films, such as physical and chemical vapor deposition, the mass of the samples is as
small as 1-5 mg. It has, however, been difficult to measure the oxygen content of such a small
quantity of oxide material. The object of this study is to establish the oxygen content of copper oxide
samples of less than 5-10 mg. TFor that purpose, we newly fabricated a smaller coulometry
measurement system, which consists of newly developed miniaturized electrodes suitable for a smaller
cell. By using microcoulometry system, which was developed for measuring oxygen content with
smaller amount of oxides, oxygen content was measured. For decreasing the amount of oxides,
CuCl/'YBa,CusOg o ratio, Ar flow rate, coulometric current were optimized. With using 5.0mg of
YBa,CusOg 71, which was about 1/10 smaller than the amount used in the conventional coulometry, the
oxygen content was determined to be 6.68+0.03 in optimized condition that CuClYBa;CusOs71, Ar
flow rate, the coulometric current were 1:5, 0.1/min, and 1.0mA, respectively. This method will be
useful for measuring the oxygen content of oxides whose amount is smaller than 10mg, i.¢. hot isostatic

| pressing treated oxides.
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