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Chapter 2 “Synthesis and properties of 3arm and 6arm poly(acrylic acid)s and their derivatives (3 &K% " 6 &
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Chapter 3 “Synthesis of poly(acrylic acid)-poly(amideimide) copolymers (R Y 72 Y VEBERY 7 I FA
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Chapter 4 “Dispersion of carbon nanoparticles with the poly(acrylic acid) derivatives (7R U 7 7 U L EFHE
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Chapter 5 “Dispersion of carbon nanotube in water with the poly(acrylic acid) derivatives (K'Y 7 27 U /VER#
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Chapter 6 “Battery properties of the cell with the poly(acrylic acid) derivatives (R U 7 7 U VEEHE K% A
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The thesis is entitled as “Molecular Design of Poly(acrylic acid) Derivatives for Dispersant of Carbon Nanomaterials”.
Effective structure and species of poly(acrylic acid) derivative dispersant for the dispersion were investigated to make the
dispersant for the anode of lithium ion battery, It consists of chapters 1-7.

In Chapter 1, the dispersant and the binder for the anode of the lithium ion battery (LIB), the demand for the polymer
dispersant with the function of the binder were explained. '

In Chapter 2, 3arm and 6arm poly(acrylic acid)s with theoretically undetachable arms were synthesized via atom transfer
radical polymerization of methylacrylate subsequent hydrolysis. A large molar amount of the catalyst and the ligand to
initiation points of multifunctional initiator were effective for the arm number.

In Chapter 3, diblock, triblock and hetero-arm poly(acrylic acid)-poly(amideimide) copolymers with similar molecular
weights and poly(acrylic acid) content were synthesized for the high affinity with carbon nanomaterials.

In Chapter 4, the dispersion of carbon nanoparticle used as the conductive additive with poly(acrylic acid) copolymers was
investigated in 1-methyl-2-pyrrolidone and water. The poly(amideimide)-poly(acrylic acid) copolymers, especially
hetero-arm copolymer improved the dispersion of carbon nanoparticle in both solvents. The dispersion of the carbon
nanoparticle by the star polymers was slightly better than that by linear polymer.

In Chapter 5, the dispersion of carbon nanotube was investigated in water. Carbon nanotube was more difficult to be
dispersed than carbon nanoparticle, however, the poly(acrylic acid)-poly(amideimide) copolymers worked as the good
dispersants of carbon nanotube.

In Chapter 6, the battery properties of the LIBs with poly(acrylic acid) derivatives were investigated. Star poly(acrylic acid)
showed high battery properties, however, the properties with poly(acrylic acid) with hydrophobic sequence was lower than
those with poly(acrylic acid).

In Chapter 7, the thesis was concluded. Architectures of star polymer and the presence of hydrophobic sequence were
essential for the good dispersants of carbon nanomaterials.
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