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Designer Lactide-Derived Poly(or Oligo)mers in KRICT: Plasticization and Surface Coating

Followed by Degradation
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Poly(lactide) (PLA) is a renewable, degradable (or compostable), and thermoplastic with the mechanical
properties similar to poly(styrene). Unfortunately, PLA is inherently brittle and possesses poor melt strength. In
particular, the fragileness of PLA limits its current use for disposable packing. Melt blends between PLA and
rubbery materials can toughen the plastic. Recent efforts introduce copolymer architectures with a majority PLA
block and minority rubbery block with phase separation on nanoscale, in which precise molecular design is also
needed. To achieve the hierarchically structured copolymers for sustainability, flexibility, surface coating, and
biodegradability, various architectures prepared via controlled polymerization/oligomerization, post-

functionalization, cross-linking and coupling chemistry should be developed.
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Eco-friendly recycling and application of carbon fiber reinforced plastic based on dynamic

covalent polymer
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With the rapid urbanization of modern society, we live in a world in which we are surrounded by materials with

various functions, especially composite materials. Although our lives have become very prosperous owing to this,

on the flip side, we are also facing deep concerns about serious environmental pollution. To resolve this issue,
numerous studies have focused on the development of material recycling technologies, and we are preparing for
a healthy future with the development of new alternative materials. Within this context, this study present

research on recycling, reuse and application studies focusing on fiber reinforcement composite materials.
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Digital transformation of chemical materials: Data standardization, automated data collection,

and property prediction technologies for plastic compounds
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Plastic compounds are very versatile materials that have been widely used in automobiles, home appliances, and
so on. Plastic compounds are composed of neat resin, functional filler, elastomer, and additives to show
performance such as high strength, stiffness, impact resistance, electrical and thermal conductivity, etc. To
develop the compounds, researchers have tried many combinations of raw materials and processing conditions.
This procedure, however, required a long period and considerable money and reduced competitiveness. To
strengthen the competitiveness and effectiveness of R&D for the compounds, we have researched the digital
transformation technologies of plastic compounds. First, we standardized vocabulary, unit, classification system,
and database schema. Second, data generation infrastructures (so-called, miniature data factory, MDF) and a
data collection system to get a large dataset were equipped. Finally, we gathered the dataset of plastic
compounds which consisted of data related to raw materials, composition, processing conditions, and properties
of compounds; and applied machine learning technology to build the property prediction models of plastic
compounds. In addition, we developed a web-based platform (PolyMIDAS, Polymeric Materials Information,
Data and Al System). In this presentation, we will introduce our activities related to the digital transformation of

plastic compounds R&D that we have carried out for the last several years.
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Next-Generation Solid-State Battery Technology: Fundamentals of Solid-State Polymer

Electrolytes and Their Applications in Lithium Metal Batteries
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