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A dechlorination process for chlorinated compounds such as the chlorinated fluorocarbons
(CFCs) is proposed. In this process, CFCs are dissolved in alcohols and irradiation with UV
promotes their decomposition at room temperature and atmospheric pressure. Remarkably,
irradiation is unnecessary to decompose chlorodifluoromethane, CHCIF, (HCFC22 or R22), which
gives NaCl and 1,1-difluorodimethyl ether CH3OCHF, as products. In this work, experiments were
carried out on the vapour-liquid reaction to produce the fluoroether CH3OCHF, from HCFC22. The
reaction was found to have no side reactions. The initial decomposition rate obtained from
experimental results indicated that the reaction rate was proportional to the concentration of both
NaOH and dissolved HCFC22. However, as the reaction proceeded, the reaction rate decreased more
than expected from the initial reaction rate. Assuming that the produced NaCl precipitation created
poor mixing of the methanol solutions, the volumetric coefficient K a was measured and a model
developed based on mass transfer reactions. Calculated results showed that the model qualitatively

agreed with the reaction rate data.
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Mesocarbon microbeads (MCMB) powders were treated in Ar-H,, Ar-N,, Ar-H,-CO,, and
Ar-N,-CO, RF inductively coupled plasmas (ICP). Plasma treatment modified the surface
morphology, structure, and chemical composition of the powders. The surface of the Ar-N;
plasma-treated particleswas covered with a fine condensate, while the surface of Ar-N,-CO,
plasma-trated particles became rough and had no condensate. The discharge capacity and first
charge/discharge efficiency of the plasma-trated MCMB powders was higher than those of the
original one. Plasma modification of MCMB gave rise toan improvement of the electrochemical

properties making it suitable for use as the anode of a lithium-ion rechargeable battery.
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We have constructed a wavelength-dispersive PIXE system for direct chemical state analysis in air
of atmospheric pressure. The spectrometer of the system consists of an analyzing drystal and a
position-sensitive proportional counter (PSPC). The first version of the spectrometer is a
combination of a flat crystal and a single PSPC. As the next step we have developed a multistacked
PSPC assembly with a large sensitive area. We also have adapted a combination of a single PSPC
and a curved crystal in v. Hamos geometry. The detection efficiency of the system has been
improved by a factor of 5~10 compared to the first version. The system is most appropriate for K
X-rays of third period elements. As for the main components, it is possible to distinguish chemical
species within a few seconds by measuring K « spectra, and within a few minutes when measuring K
B spectra. One mg and 10 mm? of sample is enough for measurements. We have started the

chemical speciation of environmental samples using this system.
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Internal stresses and thermal stability of strongly (111) oriented Cu thin films, which are one of
promising interconnect materials in advanced ULSI devices, have been studied comparing with
those of non-oriented Cu films. Their internal stresses parallel to a film surface were measured by a
conventional X-ray diffraction technique (d-spacing vs. sin?® method), while the strain distribution
with depth by a grazing incident X-ray scattering (GIXS) methods. Large stress relaxation in
strongly (111) oriented Cu films takes place at 200°C without showing any significant grain growth
and formation of chemical defects like hillocks. The residual internal stresses of highly oriented
(111) Cu films increase almost linearly throughout the thickness up to the substrates. The feature of
stress distribution in film depth dose not change on annealing. The changes of the residual stresses at

each depth are nearly the same as stresses parallel to film surface measured.
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