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KRimCiL Straightforward Fabrication of Functional Materials by Means of Bipolar Electrochemistry (/3
A R—=FERACFITES S HA OREMAMEIOBRFE) | LEL, RETEIN, 26 ENLHEHIINTND,

% 1 #F [General Introduction]| TiI/ A KR—TEXALFEOBENFEEZ R L, #EMEMEIOBIBICH T2
FTOREFIZ AR L) 2T, AFIROERE & B OV Tk Lz,

% 2 & [Bifunctional Modification of Conductive Particles by Iterative Bipolar Electrodeposition of
Metals] ClE, BEZBVEMMICI T 2B AR ORER L OASA KR —F EIEICE DV GBI RO L FhE
HMERIZ DWW THRET L7z, BV A TR O iR 5 28t sl & - W 2 28t N — Z EBMEE R L, 1ERIET
LR T o 72V 7 RIZE T 2 B REVEMCRL - OAERUC AR D) L 7o, BREVEEMRHIZ A U 2 EAL AR ORER SEM
IZ K D RMEBIEE, EDX &2 W2 iR OFE RS | @R OENTT 2 miFC AT B AN FNINE £ A R I &
DHIEFIEECH D Z LRI N, Fho, FFEMELEZ V., B « i A R — 7 EBREZ EER2 A D
B2 LT, ZEREMEMKFOERIZ SRR LTz,

% 3 & [Electropolymerization on Wireless Electrodes toward Conducting Polymer Microfiber Networks]
T, RS R— T EREGHEICESEEERGT 7 74 —Fy MU= DR HO N THRE LT, TE
b=k U SNHERENEMREIC R MELEHINT 5 2 & TaE N R—J @M E U CBEEh S, 4 Uz i
KIZIBNWT 3, 4-=F Lo VA F v F 47 = o (EDOT) DEMEBCES L ETI L 24, SNBSS M7 7
ANR=RDORY B, 4-F L2 PAFTF A7 22) (PEDOD) B L. BEOERE 28T 5%y hU— 21
BEEAT D22 & xR LTz, BEEMSG FINEE, B, Bk L) ok, B LU0LY - BBl
BORENG, RELHOHMNEIREMRERESGNETHD Z L E2FIAEL, EAMMEREO A 4 L RRIHE
GO E ST CESIKB LN S 7 7 A N—ROEGEPITHT DA =ALEZW\ NI LT, £72, =BEL
727 7 A NSRS & B OEIKRM & PEDOT 7 7 A /N— T35 Chain-Growth Model DMFT H4T -
7=

% 4 & [Synthesis of Linear PEDOT Fibers by AC-bipolar Electropolymerization in a Micro—space] Tl

P BRI IR S AU 7= /N 22N T D EDOT DAL/ A R — T EIFE AT LD | 53D /0 72 WEHRIR PEDOT 7 7 A /8
— DGR Uz, KR AI L OVPEDOT 7 7 A A—JEA O JFiie) 72 EDOT R EEICHE B LIRET 2475 2 & T, Eff
R PEDOT 7 7 A N— DRI IV T, SUS R Td D a#rAeE £ OV PEDOT 7 7 A N—JEIDE / ~—JREN
HERERTHDH Z L 2W LT Lz, EZEBK PEDOT 7 7 A RN—% 5 Z & T, fEEOBHER PEDOT 7 7
AN—FER LR L0 BRI DREE 7248 /PEDOT 7 7 A N—F v v U —27 ORI LTz,
% 5 = [ Synthesis of PEDOT-Pt Hybrid Fibers and PEDOT-PSS Hybrid Fibers by AC-bipolar
Electropolymerization] TiL, 7= L MED&ERBA 4 v £ 72135 - EMRELEE T . EDOT DR FR/SA RN— T EfiE
EAZITH Z & T, EM3EAE L PEDOT 12 L, T b7 =A4 L FA F—30 & LTR Y = —EE RIS AA
ENTNAT Iy RT7 7 AN—DERITHI L, @OEEES JOBRELFT 52 L 2B LN LT,

% 6 & [Templated Bipolar Electrolysis for Fabrication of Robust Co and Pt Nanorods] TiX. fifLExH
THHMUERL LI, R — T EWREHGT L, &R T A OBEMLETICE S &R/ T/ vy FOERE{T- 7=,
SR T, BRUKENI IS < EME A~ ORI LERILZ LT D LIk 0, BN S EER
M35 @EEEReRT /vy ROERIZEEN LT,
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The objective of this thesis is to expand the applicable scope of bipolar electrochemistry, which utilizes
an external electric field to induce electrochemical reactions on wireless electrodes, for straightforward
fabrication of functional materials.

In Chapter 2, the author employed an alternating current (AC) power supply for a bipolar electrochemical
setup and realized bifunctional modification of conductive particles in one-step by iterative
electrodeposition of metals.

In Chapter 3, the author demonstrated the electropolymerization of 3,4-ethylenedioxythiophene (EDOT)
and its derivatives by AC-bipolar electrolysis. Poly (3, 4—ethylenedioxythiophene) (PEDOT) derivatives
were found to propagate as a fiber form from the end of Au wires used as bipolar electrodes (BPEs) parallel
to an external electric field. This spontaneous propagation of conducting polymer microfibers in the
absence of templates evidently relied on the electrophoresis of charged polymers under the influence of
the external electric field.

In Chapter 4, the author constructed a micro—space around BPEs during the AC-bipolar electropolymerization
of EDOT, and found that restricted monomer supply to the active sites of the BPEs made good contribution
to generate one—dimensional PEDOT fibers effectively from both edges of BPEs. This method made it possible
to connect Au wires used as BPEs selectively and precisely with linear PEDOT fibers by controlling the
growth direction along the external electric field.

In Chapter 5, the author performed the facile and template—free synthesis of conducting polymer hybrid
fibers on BPEs by oxidative electropolymerization of EDOT in the presence of anionic dopants such as metal
ions and polymer electrolytes. The resultant hybrid fibers showed better physical properties than those
of the conventional PEDOT fibers.

In Chapter 6, the author demonstrated templated bipolar electrolysis of metal cations in the presence
of an external electric field. By utilizing the migration of metal ions driven by electrophoresis, the
electrodeposited metals were found to form robust nanorods with reflecting the shape of the nanopores
in the template.
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