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in the application of eleclronic devices Among several types of electronic devices
much attention has been paid recently 1o the use of electrically bistable resistive switching
organic maleriais in the labrication of memory devices, The development of highly stable
memory devices based on dimensionally and lhermally stable polyimides have been
reported so far Recently, spiropyran moieties containing polymers as a side chain
have been used for switching memory effect in polymer memory devices because
spiropyran molecule is a well—known photochromic units which undergo reversible
structural transformation among multistates In response to external inputs such as light,
In this study, we synthesized polyimide containing spiropyran moiely as a side chain,
investigated switchable polymer memory characteristics by light
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Electra—0ptic Quinolinium Single Crystals for THz Wave Teghnology
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Synthesis and characterization of a poly(naphthodithiophene) derivative for organic
thin film transistor
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Solution processed Organic thin fitm lransistors (OTFTs) based on polymeric semiconductors
as an active layer have attracted wide attention due to their polential use in low—cost,
lightweight and flexible electronic devices, Due 1o the high stability of conducting
polythiophenes, extensive efforts have targeted new thicphene architectures that allow
for enhanced materials properties, easier processing, and higher stability | In this
study, we designed a p—type thiophene based copolymer containing alkoxy group with
polycyclic aromatics to enhance z—conjugation. a poly{naphihodithiophene) derivative
was synlhesized by Stille coupling reaction
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because one cannot evaluate the degree of branching of as—polymerized PPS Recently,
we found that partially sulfonated PPS without significant molecular reduction can be
dissolved in deuterated dimethyl sulfoxide up to 2 wt—% at room temperature. Now
this enables us to measure 'H-NMR and “C-NMR spectra of PPS, from which we can
assess the degree of branching of not only as—polymerized PPS, but also PPS used
for fiber and engineering plastic production More details will be discussed in the
presenlation Acknowledgement: This work was supported by the Industrial Strategic
Technology Development Program (No 10033474) funded by MKE, Korea
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Creating Opal Templated Continuous Conducting Polymer Films with Ultraiow:
Percolation Thresholds Using Thermally Stable Nanoparticles
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We propose a novel and robust strategy for creating continuous conducting polymer
films with ultralow percolation thresholds using polymer—coated gold nanoparticles [N.I_
NPs) and various aspect ratios of CuPt nanorods as surfactants, Continuous ol
(triphenylamine) (PTPA) films of high internal phase polymeric emulsions were frfiricated
using an assembly of crosslinked polystyreng (PS) colloidal particles as template,
Polymer—coated NPs were designed to be thermally stable even above 200 °C and
neutral 10 both the PS and PTPA phases. Therefore, the NPs localize at the FS/FTRA
interface and function as surfactant to efficiently produce a continuous ciriditting
PTPA polymer fiim with very low percolation thresholds. Morphological sludies clearly
demonslrated the formation of a continuous PTPA phase within the polyhedral phise
of PS colioids
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Solution—processed Graphene Film Using Polymer Surfactant
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Graphene, a new material with two—dimensional nanostructure consisting of a ngla
layer of sp2 network of carbon atoms, has demonstrated unique properties, such &8

low resistivity, high chemical stability, and excellent mechanical strength. However,
it is ditficult to fabricate graphene film through a solution process using organic solvent,
and thus critically limits practical applications, n this study, we reporl a new method
to fabricate graphene film using a new polymer surfactant to disperse homogeneously
graphene sheets In ethanol, The poiymer surfactant consists of oligothiophene, which
is strongly adsorbed onto the graphene surface, and polyethylene glycol, which interacts
with ethanol, Graphene films of 2 inches diameter were prepared by vacuum filiration
The solubility and electrical resistivity of graphene films were measured by 4-probe
point and UV-vis spectroscopy, respectively,
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Supramolecular complexes of single walled carbon nanotubes with sidechain—
tailored poly(p—phenyleneethynylene)s
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Poly(p—phenyleneethynylene)s (PPEs), made up of rigid backbone with aiternating
arylenes and ethynylenes, exhibit high conductivity and chemical stability, and thus
they have huge potentials for various applications, inciuding chemosensors, electronic
and photonic devices. According to recent reports, PPEs effectively bind to single—walied
carbon nanotubes (SWNTs) through /=7 interactions, revealing a weli—defined morphology
of SWNT-semiconducting polymer composites In this presentation, we present the
synthesis of two sidechain—tailored PPEs, poly(ethylene oxide)—grafted PPEs and
cyclodextrin—encapsulated PPEs  We also prepare the supramolecular composites of
SWNTs with these conjugated polymers, both of which are found to interact with the
nanotube sidewalls in a parallel mode and play a role in assembling a superstructure
of SWNTs, Various characterization techniques successfully characterize their spectral
and morphological properties,
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Fabrication of highly conductive bipolar plate using long carbon fiber technology
D48z ZNE seaRe geaTe: R

The development trend of bipolar plates at fuel cell has moved from graphite plates
toward carbon composites owing to the various merits: light weight, wide process window,
low cost, and fast manufacturing process. Generally, bipolar plates using carbon
composites are composed of polymer matrix, graphite, carbon fiber, and some additives
such as CNT, carbon black, PVDF, etc. Carbon fiber plays the important roles of mechanical
reinforcement and electrical conductivity al bipolar plates, Compared with short carbon
fiber (chopped carbon fiber), resin—coated long carbon fiber can show versatile
‘Bdvantades: high mechanical strength and high electrical conductivity at low contents
Fuel cell using bipolar plate with 15% resin—coated long carbon fibers revealed the
high flexural strength of 74Mpa and high electrical conductivity of 1235/cm, which resulted
in the improved current density of 50%, compared with that of 36MPa in llexural strength
and 3S/cm in electrical conductivity
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Synihssrsn and characterization of Nanocomposite Involving Multiwall Carbon
Nanotubie and Polymer with POSS moieties
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'_Sbbenﬂv polymer/CNTs composites have atiracted considerable attention because the
:lﬁ:i'wictual properties of the two components can be combined to give novel hybrid
manomalerials with good mechanical strenglh, unique multifunctional properties, and
&xcallen! processability In this work, we synthesize nanocomposite of multiwall carbon
narotule MYTIT! and polymer with polyhedral oligomeric silsesquioxane(POSS) moieties
thralgh the surface—iniliating polymerization of POSS macromonomer from the MWNT
modified with atom transfer radical polymerization (ATRP) initiating group. The
Tunciionalizatior: of ATRP initiating groups on MWNT was performed through the addition
W_tm between the initiations of ATRP and MWNT, The nanocomposites were thoroughly
erratlenzad by FT—-IR, SEM, EDX, TGA and DSC analysis. This research was supported
iy a grant from the Academic Research Program of Chungju National University in 2011
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hdracterization of Inverted Polymer Solar Cells with Electrochemical and Adhesion
partizs of PEDOT:PSS
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inverted organic solar cells is fabricated with deposiled on top of the active layer
04 high air—stability hole transfer layer(HTL), !t was consisted that ZnO as semiconductor
itz meterial was inserted the inverted organic solar cell by electron injection layer(EIL),
improve the problem of the optical stability between electrodes and organic thin
that smoothly bring the charge injection as well as increase the efficiency of the
structure using the organic material, itself. This study on HTL is used as the PEDOT:
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