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Chapter 1: Introduction

This chapter presents an introduction to the characteristics of hot-spring waters in Misasa, Tottori region, southwest
Japan. Secondly, the problems in study of hot-spring waters, related to determine extremely low abundances of elements
and understanding origin of Rn-rich hot-spring waters. Finally, the motivation for and objectives to this study will be
proposed.

Chapter 2: Development of high sensitive analytical technique for natural water analyses

This chapter presents the details of development of high sensitive analytical technique to precisely determine
abundances of 52 elements in natural waters using a FDC-1D-IS method, which is a combination of freeze-drying pre-
concentration (FDC) and isotope dilution internal standardization (ID-IS).

Chapter 3: Analyses hot-spring waters in Misasa, Tottori, southwest Japan

This chapter presents application of the FDC-ID-IS and other analytical techniques for analyses of hot-spring waters
in Misasa, Tottori, Japan. Based on the obtained results, characteristics of hot-spring waters in Misasa was discussed.

Chapter 4: Origin of high Rn abundance in hot-spring waters in Misasa, Tottori region, southwest Japan

This chapter presents an implication for Rn-rich hot-spring waters in Misasa, Tottori, southwest Japan based on the
new results of this study, together with previous studied geological, geochemical, and geophysical data.

Chapter 7: Conclusions

This chapter presents main conclusions extracted from this research regarding the characteristics and origin of the Rn-
rich hot-spring waters in Misasa, Tottori, southwest Japan.

Chapter 8: References

All the references cited within this Thesis were presented in this chapter.
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