Dresden 2020 — DS

Friday

DS 46: Thin Film Properties: Structure, Morphology and Composition IV

Time: Friday 11:15-12:45

DS 46.1 Fri 11:15 CHE 89
Noble metal nanoparticles in organic matrix — eOLcA
MovropTsoval2, IriNa ArisTova3, Sercey Basenkov?, Icor
Kuopos®, DMITRII PoTorocHIN''2:6 SERGUET MoLopTsov2:6:7 and
Victor ArisTov!'® — 1Deutsches Elektronen-Synchrotron DESY,
22607 Hamburg, Germany — 2ITMO University, 197101 Saint Peters-
burg, Russia — 3Institute of Solid State Physics of Russian Academy
of Sciences, 142432 Chernogolovka, Russia — 4Institut fiir Physik, Jo-
hannes Gutenberg-Universitit, D-55099 Mainz, Germany — °Institute
of Microelectronics Technology and High-Purity Materials of Russian
Academy of Sciences, 142432 Chernogolovka, Russia — SInstitut fuer
Experimentelle Physik, TU Bergakademie Freiberg, 09596 Freiberg,
Germany — ?Europian XFELGmbH,22869 Schenefeld, Germany

The structure and morphology of nanocomposites created by silver
NPs which are self-organize in a thin organic film CuPcFx, x=0; 4,
depending on the amount of deposited metal, were studied in UHV us-
ing HR-TEM and HR-PES measurements. Metallic atoms deposited
on the surface of an organic substrate diffuse into the substrate, form-
ing NPs with a narrow size distribution. With HR-TEM the distance
between the atomic planes of individual silver nanoparticles was de-
termined and the steady gathering of individual nanoparticles into ag-
glomerates and then into nanocrystals with inter-crystallite boundaries
was observed. PES revealed a generally weak interaction between sil-
ver NPs and the organic matrix. However, a strong band bending in
the organic film at small coatings with metal atoms was observed.

DS 46.2 Fri 11:30 CHE 89
Morphological and electrical characterization of mixed va-
lence coordination polymers containing rhodium paddle
wheels — eDANIEL STEINBACH, RENE ScHMIDT, and FLORIAN
MERTENs — Institut fiir Physikalische Chemie, TU Bergakademie
Freiberg

To overcome one of the disadvantages of most MOFs being isolators,
conjugated coordination polymers are investigated regarding their elec-
trical conductivity. Therefore paddle-wheel structures with a docu-
mented metal-metal bond, here rhodium derivates, were linked via
conjugated organic molecules like pyrazine. Coordination polymers of
this type were first synthesized as bulk materials, characterized using
XRD, BET and XPS and then deposited as coatings on gold surfaces.
Subsequently the topography of the deposited layers was measured.
Different morphologies mainly determined by AFM were obtained by
using spin coating and dip coating. Depending on the composition
of the coordination polymer well distributed crystals or network like
structures were found. The surface layers were further investigated by
XPS and XRD. Direct current measurments were carried out on these
systems by conductive AFM. The conductivity of our coordination
polymers could be altered by oxidizing or reducing some metal atoms
of the paddle-wheel structure, either via chemical or electrochemical
oxidation, resulting in mixed valences. The dependency of the con-
ductivity of the coordination polymer on the degree of oxidation was
determined.

DS 46.3 Fri 11:45 CHE 89
Suitability of the solid electrolyte LiPSON with respect to
solid electrolyte interphase formation in battery systems —
oFaBIAN MicHEL!'2, MARTIN BeckeErR!2, FLoriaN KunLl2, JUR-
GEN JaNEk?3, and ANGELIKA PoriTy!:2 — llnstitue of Experimen-
tal Physics I, JLU Giessen, 35392 Giessen — 2Center for Material
Research (ZfM/LaMa), JLU Giessen, 35392 Giessen — 2Institute of
Physical Chemistry, JLU Giessen, 35392 Giessen

Solid electrolytes play in upcoming role an future battery cell concepts.
Therefore, the physical and electrochemical properties of the lithium-
based solid electrolyte LiPSON are investigated with regard to an
use in energy storage systems. An additional XPS in-situ experiment
is performed to gain knowledge about the so-called solid-electrolyte-
interphase (SEI) between metallic lithium and the electrolyte used.
Similar investigations were carried out on the LiPSON-based material
system LiPON. There a positive effect of the SEI was shown so the
comparison and the possible substitution of LiPON by LiPSON is of
importance for future cell concepts.

DS 46.4 Fri 12:00 CHE 89

Location: CHE 89

Solution-based thin films of bridged triarylamines: Unrav-
elling the self-assembly — eTim Hawry!, FABIAN STRELLER',
MANUEL JouNsoN!, SANDRA Micuez-Laco!, MiLan KivaLa2, and
RAINER FiNk! — 1Department Chemie und Pharmazie, Friedrich-
Alexander Universitat Erlangen-Niirnberg, Erlangen, Germany —

2Centre of Advanced Materials, Universitat Heidelberg, Germany

Columnar (1D) triarylamine thin films from a dip-coating approach
have been discussed in literature as potential candidates for functional
n-type semiconducting layers and regarding both their solution pro-
cessability and crystal structure. Herein, we report on the growth
behavior and realization of upstanding 2D-extended films of a series of
bridged triarylamines via a solution-based processing method.

Film preparation is inspected at different length scales by optical
microscopy (OM) and atomic force microscopy (AFM). Long-range
order, crystallinity and layer thickness appeared to decisively depend
on the nature of the peripheral substituents attached to the polycyclic
aromatic backbone with flat core structures being preferred over non-
planar ones. Electron diffraction (SAED) confirmed the crystalline
structure of the obtained ultrathin films. Additionally, first steps to
clarify the molecular orientation within prepared structures were taken
via angle-resolved near edge x-ray absorption fine structure (NEXAFS)
spectroscopy. Our work presents a fine tool ensemble for unambiguous
design and structure elucidation of high-quality, 2D heterotriangulene
systems aiming at potential application fields such as layered organic
electronics. This research is funded by the DFG within GRK1896.

DS 46.5 Fri 12:15 CHE 89
Investigation of the interaction of an organic electron donor
with graphene — eJoris DE LA RiE!, QIaNkUN WaNG!, KATHRIN
MULLER!, WENBO Lul, MiHaELA Enacue!, Mian KivaLaZ?, and
MEIKE STOHR! — !Zernike Institute for Advanced Materials, Univer-
sity of Groningen, Netherlands — 2Institute for Organic Chemistry,
University of Heidelberg, Germany

Among others, graphene is widely known for its excellent electronic
properties making it an extremely appealing candidate for usage in
future (nano)electronic devices. Such applications often require mod-
ification of graphene’s electronic properties to ensure compatibility
with other device components. Deposition of a molecular layer has
been shown to controllably modify graphene’s work function as well as
charge carrier type and concentration.

Here, we report on the self-assembly of the organic donor
molecule 2,3,6,7,10,11-hexakis-alkoxytriphenylene (HAT) on graphene
on Ir(111). Previous study of this molecule on Ag(111) identified it
as a suitable candidate for use in organic electronics[l]. Employing
scanning tunnelling microscopy and low energy electron diffraction,
we found that these molecules assembled in a hexagonal network at up
to monolayer coverages. We used X-ray and ultraviolet photoelectron
spectroscopy to investigate the intermolecular and molecule-graphene
interactions as well as to monitor changes of the electronic properties
of graphene.

[1] Miiller et al., Small 2019, 15, 1901741

DS 46.6 Fri 12:30 CHE 89
Dewetting assisted MWCNT ring formation — eSuriTa Basul,
PraBIR Parra2, and Javari SarkarR! — !Department of Chem-
ical Engineering, Indian Institute of Technology Delhi, India —
2Department of Biomedical Engineering, University of Bridgeport 126
Park Avenue, Bridgeport,CT 06604

The fabrication of finite arrangement with nanoscale materials is key to
current technology and self-assembly and self-organization are consid-
ered efficient and cost-effective and so a preferred process for building
ordered structure of nanoparticles. Carbon nanotubes are very inter-
esting material for their properties and molecular structures. Carbon
nanotubes can assemble in different morphologies depending on its
physical synthesis method. The different morphologies of CNT are
coiled CNTs, CNT junctions, and toroidal CNTs. Thin polymer film
< 100 nm also undergoes self-organization resulting in the formation
of arrays of droplets. These spontaneously formed ordered patterns
or structures on the surface has a wide range of technological applica-
tions. The retraction of fluid from the surface that it was supposed to
cover leads to the phenomenon of dewetting causing the arrangement
of droplets which act as a template for the self-assembly of the carbon
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nanotubes. The self-organized patterns on the thin PS film along with of the carbon nanotubes without any external physical method.
Marangoni flow are the driving force behind the circular ring formation



