



























































































































































































































































































































































































































	表題
	Preface
	Acknowledgements
	Contents
	Chapter1 Introduction
	1.1 General Background
	1.2 Aims of the chemical modification of diamond surface
	1.3 General property of diamond
	1.4 Diamond growth overview
	1.5 Applications
	1.5.1 Thermal Management in Substrates, Heat Spreaders and Heat Sinks
	1.5.2. Semiconductor Devices
	1.5.3 Optical Components
	1.5.4 Cutting Tools

	References

	Chapter2 Hydrogen abstracton reaction on hydrogenated diamond surface using benzoyl peroxide
	2.1. Introduction
	2.2 Experimental
	2.3 Results and discussion
	2.3.1 Hydrogenated diamond
	2.3.2 Reaction with benzoyl peroxide

	2.4 Conclusion
	References

	Chapter3 Reactivity of the hydrogenated diamond surface with various radical initiators
	3.1 Introduction
	3.2 Experimental
	3.2.1. Pretreatment of diamond powder
	3.2.2. Photoexcitation of benzophenone
	3.2.3 Thermal activation of radical initiators
	3.2.4 Characterization

	3.3 Results and discussion
	3.3.1. Radical reacton with benzophenone
	3.3.2. Radical reaction with azo compounds
	3.3.3. Radical reaction with dialkyl peroxides
	3.3.4. Radical reaction of with diacyl peroxides
	3.3.5 Surface condition of diamond surface after the reactoin with benzoyl peroxide or lauroyl peroxide.
	3.3.6 Reactivity of hydrogenated diamond surface with organic radical species

	3.4 Conclusion
	References

	Chapter4 Chemical modification of diamond surface using diacyl peroxide and CN group containing compounds for the introduction of the CN group
	4.1. Introduction
	4.2. Experimental
	4.3 Results and discussion
	4.3.1 Reaction with benzoyl peroxide in acetonitrile (CH3-C N)
	4.3.2. Reaction with lauroyl peroxide in acetonitrile (CH3- N)
	4.3.3. Reaction with benzoyl peroxide in benezonitrile (C6H5-C N)
	4.3.4 Reacton with lauroyl peroxide in benzonitrile (C6H5 N)

	4.4 Conclusion
	References

	Chapter5 Chemical modification of diamond surface with CH3(CH2)nCOOH using benzoyl peroxide 
	5.1 Introduction
	5.2 Experimental
	5.3 Results and discussion
	5.3.1 Specific surface condition of diamond treated in acetic acid
	5.3.2 Stability of a diamond surface modified using acetic acid
	5.3.3 Surface condition of diamond reacted with acetic acid
	5.3.4. Chemical reaction rate of diamond surface modification using acetic acid
	5.3.5 Reactivity of diamond surface in solvent
	5.3.6 Chemical reaction of aliphatic carboxylic acid with a diamond surface

	5.4 Conclusion
	References

	Chapter6 Preparation of HOOC-terminated diamond surface using benzoyl peroxide and dicarblxyic acid
	6.1 Introduction
	6.2 Experimental
	6.3 Results and Discussion
	6.3.1 Reaction of hydrogenated diamond surface with benzoyl peroxide.
	6.3.2 Reaction of hydrogenated diamond surface with a mixture of benzoyl peroxide and dicarboxylic acid.
	6.3.3. Reaction of deuterium-labeled diamond surface with benzoyl peroxide and dicarboxylic acid.
	6.3.4. The stability of the surface species.
	6.3.5. Chemical state of hydrogented diamond surface treated with benzoyl peroxide and dicarblxylic acids.

	6.4. Conclusions
	References

	Chapter7 Oxygenation of hydrogenated diamond surface in liquid phases
	7.1 Introduction
	7.2 Experimental
	7.3. Results and discussion
	7.3.1. Hydrogenated diamond powder
	7.3.2 Reactivity of hydrogenated diamond with various acids or bases (Room temperature)
	7.3.3. Reactivity of hydrogenated diamond with various acids or bases (the effect of the reaction temperature)
	7.3.4. The reactivity of hydrogenated diamond surface with HCl:HNO3=3:1,HCl:H2O2=1:1andH2O2.
	7.3.5. The mechanism of the oxygenation of the hydrogenated diamond surface in the liquid phase.

	7.4. Conclusions
	References

	Chapter8 Chemical reaction of carbonyl groups of diamond surface with LiAlH4
	8.1 Introduction
	8.2 Experimental
	8.3 Results and Discussion
	8.3.1 Preparation of oxygenated diamond surface
	8.3.2 Oxygenated diamond surface (ODS) treated with LiAlH4
	8.3.3. The effect of the amount of LiAlH4 and reaction time

	8.4 Conclusion
	References

	Chapter9 Surface modification of the oxygenated diamond surface with silane coupling reagents
	9.1 Introduction
	9.2 Experimental
	9.3 Results and discussion
	9.3.1 Oxidation of hydrogenated diamond surface with mineral acids
	9.3.2. IR spectra of diamond powders
	9.3.3. Conditions of diamond powders treated with silane coupling reagents
	9.3.4. Electrophoresis of diamond powders
	9.3.5. Dispersion condition of diamond powders in solvent

	9.4. Conclusion
	References

	Chapter10 General Conclusion
	Future view



