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This dissertation, titled ”“Synthesis and Higher—-Order Structure Formation of Block Copolymers
Utilizing Polymer Reactions,” explores methods for controlling the primary and higher—-order
structures of block copolymers through polymer reactions

Chapter 1 introduces block copolymer self-assembly and its applications, emphasizing the importance
of structural control. It categorizes polymer reactions into two types: linking polymer chains to
synthesize block copolymers and modifying side chains to introduce functional groups.

Chapter 2 investigates how side—chain modifications influence higher—order structures. A
chemoselectively modifiable diblock copolymer, polyisoprene—b—polyglycidyl methacrylate (PI-b—
PGMA), is synthesized via anionic polymerization. By introducing various functional molecules,
morphologies such as lamellae, hexagonal cylinders, perforated lamellae, and cage—like structures
emerge. Chemical crosslinking stabilizes metastable structures, confirmed through fourier transform
infrared (FT-IR) spectroscopy and solubility testing

Chapter 3 establishes a novel synthetic route for ABC star—shaped block copolymers using the Arm—
First method. This method links three different homopolymers through multicomponent coupling and
amino—yne click reactions. Optimized reaction conditions enable the synthesis of a (PI) (PS) (PTFEMA)
star—-shaped block copolymer. nuclear magnetic resonance (NMR) spectroscopy and size—exclusion
chromatography (SEC) analyses confirm successful polymer formation.

Chapter 4 summarizes the findings, highlighting the effectiveness of polymer reactions in tuning
copolymer structures. The research expands synthetic strategies for block copolymers, offering
insights for developing functional materials in engineering and industry.
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