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This thesis, titled " Investigation into physical characteristics of diaphragm discharge plasma in hydrogen peroxide
generation," explores the generation process of hydrogen peroxide by diaphragm discharge plasma and discusses the
requirements that determine its generation characteristics.

The findings obtained in this study are detailed in Chapters 4 to 6, and Chapter 7, 'Conclusion,' provides a summary of
the obtained insights and outlining future prospects based on them.

In Chapter 4, titled 'Hydrogen peroxide generation by 10-parallel diaphragm discharge plasma,” we investigated the
fundamental characteristics under varied conditions of voltage and frequency. By increasing the input power significantly
through higher voltage or frequency, the generation rate of hydrogen peroxide exhibited a positive correlation with the input
power. Meanwhile, the generation efficiency tended to saturate at a certain value. Additionally, varying the solution
temperature from room temperature to the boiling point revealed that the maximum efficiency in hydrogen peroxide
generation was achieved around 60—70°C. Summarizing these findings, we assert that the shape of microbubbles formed in
response to the applied voltage and the stable formation of bubbles play a crucial role in determining the optimal conditions
for hydrogen peroxide generation and its efficiency under those conditions.

In Chapter 5, titled "Plasma parameters of diaphragm discharge plasma," the results of calculating and comparing PPP
through luminescence spectroscopy revealed the generation of P with a density on the order of 10> m™ and a temperature
of 2.5-3.0 X 10° K. By contrasting the values and temporal changes of plasma parameters with the characteristics of
hydrogen peroxide generation, it is inferred that the ability to maintain high densities, meeting Local thermodynamics
equilibrium (LTE), compared to the discharge duration, contributes to achieving a high efficiency in hydrogen peroxide
production. Additionally, the obtained plasma parameters, especially the electron density and the gas temperature, allowed
the discussion of the reaction rate of an elementary reaction in hydrogen peroxide generation, the dissociation of water
molecules, which should be the first stage of hydrogen peroxide formation. The results indicate dissociation reactions via
thermal decomposition are more dominant in this reaction process than dissociation by electron collisions.

In Chapter 6, titled "Application of pulsed-high voltage," we introduced another power source, resulting in the generation
of plasma with an extremely high electron density on the order of 10°~10?* m™. The plasma with excessive electron density
facilitated the generation processes of H and O atoms rather than the generation process of OH from the molecular species.
Additionally, conditions such as unipolar high voltage, applied in this chapter, can significantly reduce the efficiency of
hydrogen peroxide production by several percentage points due to surplus power consumption via electrolysis.
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