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SUMMARY(F & 8¢%)

This research aims the developments of synthesis and processing fundamental
techniques of highly conductive polymer nanoparticles for replacement of metal-based
electrodes by investigation of polymer nanoparticle and process. Also, the goal is to
obtain the techniques which can enhance the conductivity of organic-based conductive
polymer ink by optimization of catalytic polymerization, processing control. We aim
the analysis and investigation of the dispersion, polymerization, and purification steps
by nano-emulsion technique for mass production, evaluate the application possibility,
and secure the transparent electrode materials for solar cells, touch screen, emotive

devise by industry contact and consultation.
This research include following research contents.

O Search of efficient technique development through the selection of optimized
materials and
the investigation of mechanism of oxidative polymerization reaction.
O Search of enhancement of electrical conductivity by a close examination of doping
mechanism of conductive polymer.

- Search of doping effect and selection of optimized dopant of polymer.

O Search of stability and property by purification of conductive polymer
nanoparticles

O Search and consultation of factors and process techniques for mass-production
From the results, the followings can be concluded.

O The market of transparent electrode is being increased and the development of
materials with high
transparency and low resistance (high conductivity) are needed.

O The demand of transparent electrode with low resistance are increasing according to
the increase
of demands of large-area display products.

O Transparent electrode with high transparency and conductivity are needed according to
the
increase of demands of flexible display products.

O Development of polymer organic materials having good stability and processability for
replacing

ITO film are needed.
O Academic results reported conductivity above 4000 S/cm, but conductive polymer

nanoparticles
solution shows lower conductivity.

O The research of doping technique in conductive polymer nanoparticle solution as one of



the core
technique for enhancing conductivity is not enough and there is no research results in
stability.

O There are possibilities for enhancement of conductivity by selection of the most suitable
materials and and polymerization process.

O Therefore, the research for enhancing electrical conductivity through the various process
techniques are needed.

The results of this research can be used for followings.

O Security of fundamental technique of conductive polymer nanoparticle fabrication
with high

transparency and conductivity.
O Development of massproduction technique by security of processing technique

O Security of technical superiority by world best technique

O Creation of economic and industrial benefits by replacing metal transparent
electrodes.



