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Nafion, a perfluorosulfonate icnomer, is the major membrane material used in poly—
mer electrolyte membrane fuel cells (PEMFC). However, the Nafion membrane is a
poor barrier to methanol crossover. In this study, Nafion 117 membranes were mo-
dified with a thin film of sulfonated palyaniline(sPANI} by a diffusion-controlled enzymatic
polymerization process using a two compartment cell with the monomer aniline—2-
sulfonic acid on one side of the membrane and the oxidizing agent H:0. and,
horseradish peroxidase(HRP) on the other side. The performance of the modified
membranes were evaluated in terms of methanol permeability, proton conductivity
and single cell performance. Compared with Nafion 117 membranes, the methanot
permeability of the modified membranes is reduced remarkably while proton con—
ductivity is comparable. Effects of the polymerization condition on the performance of
the modified membrane were also examined.
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Electrostatic blending of PS/PBA nanoparticles for baroplastic processing
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Nano particles of poly(butyl acrylate) and poly{styrene) were synthesized by emulsion
polymerization technidue using tetradecyltrimethylam moniumbromide(TTAB) and sodiurn
dodecyl sulfate(SDS) as surfactant, respectively. The baroplastic properties were
investigated by compression molding at room temperature. It was found ihat the
optimum concentration for @lectostatic blending was 14.4 ma/ml to produce almost
quantitative vield of precipitants. The composition of blend was characterized by 1H-
NMR and the physical properties were investigated by UV-VIS, UTM. The physical and
optical properties were influenced by particle size and compaosition. The more detail
comparison between electrostatic and statistical blending will be described.
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Muttifunctional Nanocarriers for Targeted Delivery of Drugs
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Formulation of transparent conductive coating using graphenes
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Recently, graphenes are getting intensive interests as alternatives of carbon nanctubes
in most electriical and nano applications due to their facile synthesis and unigue
electrical properties which originate from their 2D planar structures. In this study, water
soluble graphene oxides were prepared using chemical exfoliation of graphite in first
slep and then ultra—thin coaling of graphene oxide solution were tried over glass slides
by spin coating. After final reduction step, transparent conductive coating layers were
easily formulated in large surface areas. The detailed optical and electrical properties
of these graphene coated glass as transparent conducts will be discussed compared
with conventional [TC-coated glass conductors.
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Azide—assisted crosslinked sulfonated PESs for both high T-PEMFC and DMFC
application
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We have prepared novel crosslinked sulfonated poly(ether sulfonels by thermal iradiation
of the alyl-terminated telechelic PESs using an arylbisazide. Having both the uniform
distribution of the conductive sites and minimized hydrephobic nature, our crosslinked
membrane showed high proton conductivity and low methanol permeability without
loss of the structural stability. These preliminary resulis were believed to show potential
application for both PEMFC and DMFC.

olato] 2P5—1189
Improving water—solubility of chitosan using functionalized PEC
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Chitosan having high molecular weight and low solubllity in agueous solent. To
improve its water—solubility, the molecular weight of chitosan should be reduced or
acetylated. To prepare water—soluble chitosan by using polyfethylene oxide) (PEO),
anhydride—terminated PEC was first synthesized. m-Butyllithium—initialed ring—~opening
palymerization of ethylene oxide with #BuOK has been successfully performed in the
mixture of dimethylsulfoxide (DM30) and berzene lke a living marner at 40 G, followsd
by chain—end functionalization using trimellitic anhydrice chloride (TMAC) resulting in
the formation of w-anhydride terminated PEO. Chitosan—g-PEC was obtained from
the reactions of authentic chitosan with the w-anhydride PEC in aqueous alcoholic
solution at 40 T for 24h. The water—solubility of chitosan depending on the grafting
vield of PEO was studied in this study. We will report the results for these experi—
mentals.
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Polyaniline : Counter electrode in dye sensitized solar cell
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To improve the efficiency of dye sensitized solar cell (DSSC), high conductivity and
porosity are required for counter electrode. in this study, polyaniling (PANI) was
synthesized by oxidative polymerization using camphorsulfonic acid and m—crescl as
promary and secondary dopant, respectively. To check the possibility of PANI to apply
DSSC as a counter electrode, electrical conductivity was measured using 4-probe
method and porosity was measured by SEM and AFM. And current densily of the 13—/
|- redox reaction peak for the PANI electrode was measured using cyclic voltametry.
From the results, the performance of PANE as a counter electrode in DSSC will be
discussed.
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Regio-regular P3HTE XA &xbo| Y2l AFEE 2 U= polythiophene FZAl0/CH
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Synthesis and Characterization of Cyclic Siloxanes with Oligo{ethylengoxide)
Side—chains for Lithium lon Secondary Battery Electrolytes
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The ion transporting properties of poly{ethyleneoxide) (PEG} have been studied as
polymer electiclytes for lithiurm ion batteries, due to its ability of lithium ion solvation.
However, PEQ Is a semi—crystalline polymer and the ionic conduction occurs mostly in
the amorphous phases, o the molecular design to increase the segmental motion is
critical to improving the ionic conductivity. Sifoxanes are low 7, materials and thermally
stable. Siloxanes comprised by oligo(ethyleneoxide) as electrolyte will not make
carbonale bond dissociation in cell cycle. And cyclic forms of sitoxanes will have very
similar boiling points but lower viscosittes and vapor pressures in gomparison with
those of lingar forms. Theretore, oligomeric PEO chains have been grafted onto cyclo—
siloxanes via hydrosilylation. In this study, substituted cyclosiloxanes with oligo{ethyl-
eneoxide) side-chains were synthesized, and their thermal properties and lithium ion
conductivities of thin films were investigated.
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Kinetically and thermodynamically controlled rod—coil block copolymer micelles in
selective solvent
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Block copolymer can self-assemble in a selective solvent to yield a variely of different
morphologies such as sphere, cylinder, lamellae and vesicle, depending on the block
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