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e Talalkozas egy konferencian
e Szakmai és személyes kapcsolodasi pontok
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e Marie Curie IOF?

e Rendben, préobaljuk meg...
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This study focuses on electrodeposition for infiltrating in situ a conducting polymer such as poly(3.4-
ethylenedioxythiophene) (PEDOT) into a host titanium dioxide (TiO,) nanotube array (NTA) framework. The TiO,
NTA was electrosynthesized on titanium foil in turn by anodizationina fluoride-containing medium. The PEDOT layer
was electrografied into the TiOy NTA framework using a two-step potentiostatic growth protocol in acetonitrile
containing supporting electrolyte. The nanoscopic features of oligomer/polymer infiltration and deposition in the NTA
interstitial voids were monitored by field-emission scanning electron microscopy. Systematic changes in the nanotube

inner diameter and the wall thickness afforded insights into the evolution of the TIONT
This assembly was subsequently characterized by UV—visible diffuse reflectance, cycli

A/PEDOT hybrid assembly
roliammetry, and photoelec-

trochemical measurements. These data serve as a prefude to further use of these hybrids in heterojunction solar cells.

Introduction

Heterojunction hybrid solar cells, consisting of an organic
electron donor and an inorganic oxide semiconductor electron
acceptor, have attracted much attention in the past decade."* An
effective approach to building the heterojunction is to infiltrate
the electron acceptor host network with the organic polymer. In
particular, the use of an oxide nanotube array (NTA) framework
for this purpose has several key advantages: (a) The highly on-
ented, vertically aligned NTA affords an efficient pathway for
vectorial electron transfer; (b) light propagation through the
architecture can be optimized by controlling the pore diameter,
wall thickness, and nanotube length; (c) the NTA offers sub-
stantial surface area while maintaining structural order; and (d)
carrier collection is optimized by the proximity of exciton diffu-
sion distances (5—20 nm) to the oxide nanotube diameter. Thus, it
is not surprising that a number of studies have utilized oxide
semiconductor (in particular, titanium dioxide or TiO2) NTAs as
the host framework for the organic pnlymer,"‘ 2
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Efficient infiltration from solution of a high molecular weight
polymer into the NTA host can be challenging, although both
d[p{mling‘and spin—coating” have been utilized for this purpose.
The polymer species are subsequently thermally driven into the
host framework by incorporating a baking step. On the other
hand, in situ approaches for infiltrating the polymer by using the
corresponding monomer precursor are moreattractive, and either
chemical* or UV polymerization'®'* has been deployed to syn-
thesize poly( 1-methoxy-4-( 2-ethylhexyloxy)-p-phenylenevinylene)
(MEH-PPV) or polythiophene, respectively, in the oxide host.
HD\\ev:r lhe intrinsic electroactivity of a monomer precursor
molkecule'* can also be exploited to electrochemically infiltrate the
polymer in situ™"! into the oxide NTA framework. In this paper,
we elaborate this approach and build on the two prior studies
contained in refs 6 and 11 by using poly(3,4-ethylenedioxythiop-
hene)(PEDOT) asthe organic polymer and TiO, NTA asthe host
framework.

As a candidate for the organic donor component in hybrid
heterojunction solar cells, PEDOT possesses many favorable
attributes such as high chemical stability (especially in the oxidized
or doped state), small band gap energy, and good optical trans-
parency in the electronically conducting state.'" ¥ Other than
PEDOT and the two polymers identified above (i.e., polythio-
phene and MEH-PPV), poly(3-hexylthiophene) (or derivatives
thereof ' ~>7~*' has been a popular polymer of choice in the
earlier studies using other methods for polymer infiltration.

To our knowledge, there have been only two prior studies™ !
on in situ electrochemical grafting (or electrodeposition) of a
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Otletbél valdsdg

- 2010-ben palyaztam MC-IOF 6sztondijra
- 2011-2013 USA

- Nagyon fontos: kutatoképzési 6sztondij
Olyan kutatohelyet célszer( valasztani, ahol Uj dolgokat lehet tanulni
/ Mindenhol szivesen latjdk a MC 6sztondijasokat, batornak kell lenni /

- Kell6 id6t kell hagyni a palyazat elkészitésére (kozhely, de mégis...)

SZEGEDI TUDOMANYEGYETEM

- A palyazatiras soran mar részben elddl a projekt sikere (emberi és
- tudomanyos oldal...)

- El kell donteni kiben bizik az ember, és az 6 segitségét id6ben kérni

- Legyunk tényszeruek, de nem visszafogottak...




A palyazas folyamata |.

e Kutatohely, kutatdocsoport kivalasztasa
e Kutatasi és kutatoképzési terv vazlatos elkészitése
* Ezen tervek javitasa iteracios lépésekben
* Palyazat elkészitése:
- Szerkezet
- Nyelvezet, hangsulyok
- [llusztraciok
- Hivatkozasok
- Ertékelési utmutaténak vald megfelelés...
- Fenti tervek integralasa a palyazatba
* Palyazat ,belsd biralata”, javitas
* Félretenni két hétre
-« Ujraolvasas, finomhangolds
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Két fontos dolog a palyazatban

Kutatoképzés szintjei Munkaprogram vazlata

Levels of training objectives

Working plan scheme for the outgoing phase, Marie Curie IOF

Characterization
techniques
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Tioz, WO,

nanotube arrays

Egy jo abra sokszor tébbet mond...
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A szerzodéskotes folyamata

December/januar korul jott az értesités, hogy nyert a palyazat
SzerzG6déskotés kezdete

Kell hozza mindkét egyetem rugalmassaga és egyuttm(kodo6 készsége
Nem art ha van adminisztracios tapasztalat az egyetemen

NCP segitsege technikai kérdésekben nagyon hasznos lehet

A hazai egyetemmel kotott szerz6dés kiemelten fontos, mert a

visszatérést kovetben az lesz az iranyadd (még ha a személyzet azéta

- valtozott is)

A két egyetem kozodtt az un. Partnership Agreement szabdalyozza a

viszonyokat
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The University of Texas at Arlington

v' Az egyetemet 1905-ben alapitottak, eredetileg katonai akadémiaként
v’ 33500 hallgatéjaval a UT system masodik legnagyobb egyeteme

v’ 12 kar, 81 bachelor’s, 70 master’s, és 30 doktori képzés

v’ Er8s kdzgazddsz-, névér-, és TTK-s képzés

v Shimadzu Center for Advanced Analytical Chemistry (25 millié USD)
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v' Evi 13 milliard USD gazdasagi hatas (2860 milliard HUF)
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Az elektrokémiai kutatocsoport

e Az elektrokémia és a fotoelektrokémia energia célu alkalmazasai

e PIl: Prof. Krishnan Rajeshwar

e 2,5 postdoc és 4 PhD hallgaté

e +2-3 vendégkutato

e + 1-2 kutato valaki mas csoportjabdl
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emesm  THE JOURNAL OF Szakmailag eredményes... DE! Mi is az eredmény?
mne PHYSIGAL
CHEMISTRY

CHEM CHEM

OF CHEMICAL PHYSICS AND PHYSICAL CHEMISTRY

Light-Induced
Electrodeposition:

nanotube into Intimate Contact

(see page 5A)
CuO nanowires Cu0/Cu,0 hybrid nanorods
(2) (3)
- — —)
Photoelectrochemical
oligomerization

(1) Thermal oxidation (2-3) Electrodeposition for selected time periods

THE JOURNAL OF

PHYsICcAL CHEMISTRY
il L LELS

Electrochemical
polymerization

?hotoelectmsynthesis of Methang)

nanotubes

polyaniline

ENERGY CONVERSION AND STORAGE, OPTICAL AND ELECTRONIC DEVICES,
INTERFACES, NANOMATERIALS, AND HARD MATTER

ACS Publications www.acs.org

v MOST TRUSTED, MOST CITED, MOST READ.

Europe

WILEY-VCH www.chemphyschem.org

Metal Nanocluster-Decorated Oxide Semiconductor-Carbon Nanocomposite Catalysts for
Driving Multi-Electron Transfer
n

ACS Publications wwwacs.org

MOST TRUSTED. MOST CITED. MOST READ.
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Tanulsagok

- ldében el kell kezdeni dolgozni a palyazaton

- Kulcsfontossagu mindkét fél aktiv részvétele (a megvaldsitas
szempontjabadl is)

- Meg kell prébalni kihozni a maximumot mind tanulas, mind

tapasztalatszerzés szempontjabal

SZEGEDI TUDOMANYEGYETEM

- Nem feltétlen az eredmény a Iényeg, hanem az odavezetd ut
- Nagy respekt jar az 6sztondijjal, ami felelGsseg is egyben

- A kapcsolatépités fontossagat nem lehet eleget hangsulyozni

- Megalapozhatja a késébbi tudomanyos karriert...
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