Development of functional soft materials on ice surfaces
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SUMMARY

(3 & 2 o 7

[. Title

Development of functional soft materials on ice surfaces

ll. Purpose and Necessity of R&D

O Structural analysis and investigation of electrochemical properties of polymers
developed from ice surface according to ice surface characteristics control to
investigate the role of ice surface reaction environment

O Development and application of new materials in two-dimensional and porous

structures by controlling ice surface properties

[II. Contents and Extent of R&D

O Study on the diffusion behavior and crystallization mechanism of organic
molecules in the quasi-liquid layer of the ice surface
- Investigation of the correlation between crystallinity of ice and crystallization of
organic molecules in the quasi-liquid layer
- Confirmation of the nanoconfinement effect through the thickness control of the
quasi-liquid layer
- Synthesis of novel nanostructures through crystallization control in quasi-liquid

layer of ice surface

O Study on the ice surface based synthesis of polymer-based materials with
electrochemical activity
- Study on the effect of hydrogen bonding between ice surface and monomers on
the electrochemical activity of synthesized polymers

- Synthesis of polymer-based flexible materials with high electrochemical activity

on ice surfaces



- Investigation of structure-physical property correlation of synthesized materials

O Development of functional flexible material synthesis method through ice surface
property control
- Synthesis of various low-cost/eco-friendly/high-efficiency electrode materials using
ice templates
- Synthesis of porous flexible polymers with significantly improved functionality on
ice surfaces

- Application of the synthesized material as an electrode for future flexible devices

IV. R&D Results

O Study on the diffusion behavior and crystallization mechanism of organic
molecules in the quasi-liquid layer of the ice surface
- Observation of organic molecule crystallization in quasi-liquid layer according to
ice crystallinity
- Correlation between the thickness of the semi-liquid layer on the ice surface
and the temperature
- Structural characterization of synthesized materials in aqueous phase and ice
surface
O Study on the ice surface based synthesis of polymer-based materials with
electrochemical activity
- Analysis of the effect of hydrogen bonding on polymers synthesized through the
control of ice surface properties
- Development of porous polymer synthesis method using directional freezing
technique in aqueous solution containing nanoparticles
- By introducing an oncotic agent, the crystallinity of ice is systematically

controlled and structural results are presented.

O Development of functional flexible material synthesis method through ice surface
property control
- Establishment of an optimized porous structure polymer synthesis method by
controlling the temperature and reaction time of the ice surface
- Establishment of a method for synthesizing a porous structure with double

pores of different sizes to improve functionality



- Utilization of conductive polymer-based flexible electrodes synthesized using the

anisotropic solidification behavior of ice

V. Application Plans of R&D Results
O Development of differentiated academic research fields by converging ice
chemistry with various disciplines such as materials, electricity, and environment
- Exploring the characteristics of synthesized materials and the possibility of
developing new materials by utilizing the unique reaction environment of the
ice surface to secure expertise in the relevant field
- Differentiation of research and enhancement of competitiveness by continuing to
search for materials that can be synthesized as
low-cost/eco-friendly/high-efficiency electrode materials
O Commercialization of various functional materials manufactured by controlling the
characteristics of the ice surface
- Production of prototypes that can be used for energy-based device electrodes
that can incorporate high electrochemical activity characteristics of conductive
polymers
- Utilization as an electrode for flexible devices made of materials with flexible

mechanical properties as well as electrochemical properties
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