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要約 
Thesis Outline 

In this research work, we aim to develop and investigate a novel particle coating process using a combination 

of gliding arc discharge and spouted bed condition with solid precursor. The coating morphology, behaviors, 

and mechanisms were investigated using a zinc solid precursor and PMMA particle model system. This work 

considered the effect of several process parameters related to the gliding arc discharge and spouted bed on 

coating behaviors, including coating amount, surface coverage, coating thickness, and bulk electrical 

conductivity. The process parameters that were studied in this work are coating duration, applied voltage, 

PMMA particle size, zinc/PMMA mass ratio in the bed, electrode angle, and type of plasma gas. The spouting 

condition and gliding arc discharge were also investigated. In addition, the feasibility of the novel coating 

process on different types of solid precursor and coating target were studied.  

Chapter 1 Introduction, describes and explains coating process, plasma technology, and hybrid system 

between plasma and spouted bed. The research objectives and approaches were also presented in this chapter. 

Chapter 2 Experimental and General Coating Behavior, describes the experimental procedure. In addition, 

the coating morphology and coating behaviors, consisting of coating amount, percentage coverage, thickness, 

and bulk electrical conductivity as a function of coating duration were discussed. The feasibility of this novel 

particle coating process using zinc solid precursor and PMMA particle as a coating target was also confirmed. 

Coating structures were observed on the PMMA surface. From the coating process, electrical conductivity was 

imparted to the non-conductive PMMA particles. 

Chapter 3 Effect of Process Parameters Related to Gliding Arc Discharge and Spouted Bed, studies the 

effect of applied voltage, PMMA particle size, zinc/PMMA mass ratio in the bed, electrode angle, and type of 

plasma gas on coating behaviors for a model system of zinc solid precursor and PMMA particle.  

Chapter 4 Variation in Particle Types, studies the feasibility of this particle coating process with different 

solid precursor and substrate. Two systems were chosen for this study; 1) copper solid precursor and PMMA 

particle system and 2) zinc solid precursor and silicon dioxide system. 

Chapter 5 Coating Mechanisms, describes the coating mechanisms of the novel particle coating process based 

on zinc solid precursor and PMMA particle system. The controlling of the coating mechanism was also 

discussed by adjusting several coating conditions. 

Chapter 6 Conclusion, summarizes the findings obtained from this study and provide recommendations for 

future prospects. The proposed novel particle coating process using a combination of gliding arc discharge and 

spouted bed with solid precursor shows a promising future for the particle coating application. 

 


