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Preface

Another year has passed, in which the scientific work groups at the Faculty of Chemistry and
Biochemistry of the RuRUniversitat Bochm have again accomplished a lot. This report
highlights the diversity of research performed in the year 2017.

In the tradition of the last years, the report was again organized by the participéms of
internship #Alntroductipga (bT3SQ)e. Skchhenpaftrcec
students have been in contact with the principal investigators of the faculty to collect the
highlights and edit them into this annual faculty report. This was a valuable experience for all
students involved within thiproject, initiating contact and knowledge exchange between
students and researchers. The teamwork of all ITSC participants was excellent and the insights
gained into the research of the Faculty of Chemistry and Biochemistry was a very valuable
chance.

Formore informations on the scientific content of this volume, you are welcome to contact the

research groups directly via the links, ersdresses or phone numbers provided in the faculty
report.

We hope you enjoy reading.

With the best wishes,

Faculty Report Team of the ITSC internship 2017/18
Kevin Scholten,

Moussa Muhsin
Faria Huq.



Dear Reader / Ich freue mich, I|hnen brmit den

sehr geehrte Leserin und Leser, Forschungsberichtinserer Fakult&tir das
Jahr 2017 prasentieren zu durfenDer

| am proud to present you the 2CEdition Bericht ist wie schon in den vorigen Jahren

of the Research Repouf our Faculty. As von Studierenden unserer

in previous yea, this report has been Masterstudiengange  als  Teil des
compiledand editecdby Master students of Pr a k t ilkrodotdon #® the Scientific

our Facultyunder the mentorshipof Prof. Communiti zusammengestel 't
Nicolas Plumeré as part of their worden, unter dementorshipvon Prof.

i ntroduct or y Intradation i n dNicoao Blumeré. Aflen Bel@ten ganz

to the Scientific CommuniyMy warmest herzlichen Dank flr ihre Beitrage!

thanks to them and to all othewntributors! Das Jahr 2017 war wiederum sehr

The year 2017 has been a very successful erfolgreich fir unsere Fakultat. Sie konnen
one for our Faculty. Our research output is sich Uber ausgewahlte Publikationen der
again summarized on more than 15 pages of einzelnen Arbeitsgruppen informieren, oder
publications. Moreover, each of our 34 sich einfach von den mehr als 15 Seiten
research groups (regardless of status of the GesamiPublikationsverzeichnis

Pl ) pr esent eroftthe gearon i bbeeindrdckep &gsen, die die Vielfalt und
one page. Even a quick glance over these die Qualitat der Arbeit aller 34
Research Highlightpages gives you an Arbeitsgruppen an unserer Fakultat
impression of the amazing diversity and  wiedergeben. Die Fakultat  steht
quality of the work that is done in our  mittlerweile deutschlandweit an Platz 2 im
Faculty. This quality is also reflected in our  Drittmittel-Ranking der DFG, und vier von
successes in attracting outsidending, elf ERC Grantsan der RUB wurden an
where our Faculty ranks second amongst all Mitglieder unserer Fakultét vergeben.
Chemistry Departments in Germany in the  Meine besonderen Glickwiinsche gehen an
recent DFG report, and by the fact that we die 74 Doktorandinnen und Doktoranden,
have four ERC grant holders among our die im Jahr 2017 erfolgreich promoviert
colleagues. haben, zusammen mit meinen besten
My special congratulations go to our 74  Wiunschen fir die Zukunft, die ich faalle
PhD graduates from the 2017 yelsly best Kolleginnen und Kollegen in den
wishes to them, and also to all colleagues verschiedenen Statusgruppen, und nicht
and coworkers in our Faculty, as well asto  zuletzt auf unsere Studierenden ausdehnen
our students. mochte.

Enjoy reading! Geniel3en Sie die Lektire!

N. Muté. - Molhy

Nils MetzlerNolte
Dekan der Fakultat / Dean of the Faculty



Analytical Chemistry - Analytische Chemie
Wolfgang Schuhmann
Chair of Analytical Chemistry Center for Electrochemical Sciences (CES)
RuhrUniversity Bochum; B44780 Bochum
Tel.: ++49(0)2343226200; FAX: ++490)234 3214683
email: wolfgang.schuhmann@rub.de; http://www.rwhm-bochum.déelan

S. Barwe, J. Masa, C. Andronescu, B. Mei, W. Schuhmann, E. VeAngayw. Chem. Int.
Ed, 2017 56, 85738577.

Overcoming the instability of nanoparticle based catalyst films in alkaline electrolyzers by
selfassembling and selfealing films.

Despite the increasing reports concerning nanopowders with high electrocatalytic activity for
electrochemical water splitting, the fabrication of stable modified electrodes using powder
based catalysts remains a huge challenge. We report an innovaticalljoditain very stable
catalytic films with sekhealing properties using -situ selfassembly of catalyst particles
during the running electrolysis. The catalyst particles are added directly to the electrolyte
solution under formation of a suspensioattis pumped through a electrolyser cell during
operation. Particles with negatively charged surfaces attach on the surface of the anode, while
particles with positive surface charges form particle films on the cathode driven by electrostatic
forces. Thesselfassembled catalyst films exhibit sbkaling capabilities provided that asuf
ficient amount of catalyst particles are present in both the anolyte and the catholyte solutions.
The proofof-concept was demonstrated in a +mamo gap alkaline electrggder using a NiFe
layered double hydroxide (LDH) and {Bi catalyst nanopowders for anode and cathode,
respectively. Steady cell voltages were maintained for at least three weeks during continuous
electrolysis at 5000 mA cn?.

Schematic representation ofin alkaline

Electrolyte out electrolyzer with selassembled catalyst films
in the presence of suspended catalysts in the
Cathode H, 0, Anode  Electrolyte

Die Entwicklung stabiler Elektden
fir die elektrochemische Was
serspaltung, stellt immer nodh ins-
besondere hinsichtlich der Etes-
. denmodifizierung mittels Nanopar
. | tikeln - eine groRe Herausforderung
dar. Ein innovatives Verfahren zur
Bildung hochstabiler Katalysafiime
mit selbstheilenden Eigsohaften wird
beschrieben. Das Viahren basiert auf

particles with

negativeg
positive .

zeta potential

OH'—)OH'O

~ OHemy OH-

in-situ selbstasemblierende
Nanopartikel, die sich wahrend der
Electrolyte in Elektrolyse aus einer Suspension, die

durch die elektrohemische Zelle
gepumpt wird, auf der Elektrodenoberflache abscheiden. Partikel mit negativ geladener
Oberflache modifizieren die Anode, wahrend Partikel mit pog#ladener Oberflache sich auf
der Kathode abscheiden. Solange sich Katalysatorpartikel im Elektrolyt befinden weisen diese
selbstassemblierten Filme einen Selbstheilungseffekt auf. Mittels eines alkalischen
Elektrolyseurs konnten unter Verwsamg von NFeLDH und NixB fur die Anodenbzw.
Kathodenseite stabile Zellspannungen bei Stromdichten von 50 bzw. 100 Hidbemeinen
Zeitraum von mindestens drei Wochen beobachtet werden.



Axel Rosenhahn
Chair of Analytical Qiemistryi Biointerfaces [Number]
Rubr-Universitat Bochum; D 44780 Bochum
Tel.: +49 234 3224200
Email: axel.rosenhahn@rub.dettp://www.ruhruni-bochum.de/biointerfaces/index.html

C. Rumancey, A. R. von Gundlach, S. Baier, A. Wittstock, J. Shi, F. Benzi, T. Senkbeil,
S.Stuhr, V. M. Garams, J-D. Grunwaldt, A. RosenhahRSC Advancef017 7, 45344
45350
Morphological analysis of cerium oxide stabilized nanoporous gold catalysts by-snft X
ASAXS.

Small angle Xray scatteringSAXS)is an established method for characterization débfgioal
molecules and systems. SAXS allows structure investigations on the scale &ap tnfew
hundreds nanometerdnomalousSAXS (ASAXS) examine scattering contrast of different
elements containing in the material alldws to determine size andagle of small distributed
particles containing different elements in a matdpplication of ASAXS s especially
interestingfor catalytic and polymer scienddere we applied soft Xay ASAXS to determine
temperature induced structural changes in Sefported nanoporous gold catalysige could
show the enhanced thermal stability of gold catalyst &€} additionanddetermine the size

and shape of gold ar@e O patrticles.
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Figure 1. (a) SAXS data of a pure nanoporous goldnficbefore and after annealing at 520°C. After annealing,

as the size of gold particles increases, the peak at®'@d shifted to lower ¢yalues. (b) SAXS data of nanoporous

gold foam supported by Ce(No major changes are visible before and after ating (c) The ASAXS data of
cerium oxide nanoparticles was obtained after subtraction of scattering curves measured above and below the
cerium Medge (E=905eV and E=870eV). The data was measured before and after annealingi¢8at 520°C).

(d) Transmis®n electron microscopy image of the pure nanoporous gold foam (scale bam)@hd schematic
representation of the model for the fodike catalyst structure. The 3D gold ligaments were modeled as chains of
gold nanopatrticles using Indirect Fourier Trsformation.
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Die Rontgenkleinwinkelstreuung (SAXS3t eine etablierte Methode um Biomolekile zu
untersuchen. Strukturen in der Grol3enordnung von einem bis mehreren hundert Nanometer
konnen dabei analysiert werden. Anomales SAXS (ASAXS) nutzt den endr@ieagen
Streukontrast unterschiedlicher Elemente in einem Material und erlaubt die elementspezifische
Bestimmung von Gré3en und Formen der vorliegenden Strukturen in einer Matrix. Besonders
interessant ist ASAXS im Hinblick auf Anwendungen in der Katdbrsehung und in den
Polymerwissenschaften. In dem beschriebenen Experiment haben wir die temperaturinduzierte
Strukturverdnderung in einem n@eQ PartikelnbeladenerGoldkatalysator untersucht. Wir
konnten eine erhohte thermische Stabilitat der Straktdes Katalysators nach der Beladung

mit CeQ Partikeln zeigen und die GroRe und Form der Goldstrukturen sow@edePartikel

getrennt bestimmen.



Nicolas Plumeré
Chair of Analytical Chemistry Center for Electrochemical Sciences
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Email: nicolas.plumere@rub.¢eww.ruhr-uni-bochum.de/nanostructures/index.html.en

H. Zhang, T. Oellers)V. Feng,T. Abdulazim,E. Saw,A. Ludwig, P. A. Levkin,N. Plume®
Anal. Chem201789, 5832715839

High-Density Droplet Microaray of Individually AddressablElectrochemical Cells

Microarray tchnology has shown great pdiah for various types of higkthroughput
screening application¥he main reagbut mettods of most microarray platformspwever, are
based on optical techniques, limiting the scopegatential applications of such powerful
screening technolog¥lectrochemical methods possess humerous complemeaeagitages
over optical detection methad&cluding its labefree nature, capability of quantitative
monitoring of variougeporter molecules, and the ability to not only detect but adslress
compositions of individual compartmenks.this work, wedevelop a highdensity individually
addresable electrochemical droplet microarray (eDMér the purpose of higthroughput
screeningThe eDMA allows for the detectianf redoxactive reporter molecules irrespective
of their electrochemical reversibility in individual nanoligzed dropletsOrthogonal band
microelectrodes are arranged to form at their intersections an array eélbcede systems
for precisecontrol of the applied potential, which enables direct+@acof the current related
to analyte detectiomn spatially separated nditer-sized dropletsThe eDMA technology
opens the possibility to combine the hitfinoughput biochemical or living ceficreenings
using the droplet microarray platform with the sequential electrochemicabutad individual
droplets.

Droplet migoarray with binary
composition containing
hexacyanoferrate (red) or
electrolyte only (blue). (A) Optical
microscope image of 3 x 3 single
droplets (6M20Ond 600
each) on the electrode microarray.
1 M KNO, - 1 mM KsFe(CN)s (3) CVs of 3 x 3 single droplets

in 1 M KNO; with  hexacyanofeate  and
electrolyte arranged alternately.
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Felipe Conzuelo
Chair of Analytical Chemistry Center for Electrochemical Sciences (CES)
RuhrUniversitat Bochum; D 44780 Bochum
Tel.: ++49(0)2343225474; Fax.: ++490)2343214683
Email: felipe.conzued@ruhruni-bochum.dehttps://www.ruhruni-
bochum.de/anachem/Felipe/Fel@enzuelo

F. Zhao, N. Plumeré, M.M. Nowaczyk, A. Ruff, W. Schuhmann, F. Conz8eial| 2017,
13, 1604093.

Interrogation of a PShased photocathode by means of scanning photomtbemical
microscopy

Elucidating Charge Recombination Pathways in Photosystem (PS1}Photocathodes
In the development of photosystdrased energy conversion devicean in-depth
understanithg of electron transfer processes involved in photocurrent gigoerand possible
charge recombination is essential as a basis for the developmeéetioéswith increased
efficiency.
Since charge recombination decreases or cancels out measurable photgawssstematic
discriminaton between the various possljprocesses involved in photocurrent generatias
possible until now In our work, asystematic analysis of a P®ased photocathode
demonstrates extensive charge recombinaticommmonly usegold surfaces whileheslower
recombination kineticsat a pdoped Si semiconductor enabl® visualize concentration
profiles of the freely diffusing charge carrier.
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Evaluation of biophotoelectrodes with the use of scanning photoelectrochemical microscopy allows the
identification of charge recombination andenching processes by simultaneous monitoring of the photocurrent
and associated reduced charge carriers.

Aufklarung von Ladungsrekombinationspfaden in Photosystem 1 (PS1Photokathoden

Fur die Entwicklung photosystembasierter energieumwandelnder Vomgdn mit einer
signifikant  gesteigerten  Effizienz ist ein tiefschirfendes Verstandnis der
Elektronentransferprozesse, welche in der Photostromgenerierung und Ladungsrekombination
beteiligt sind, von essentieller Bedeutung. Da Ladungsrekominationspreseasévortlich

fur die Verringerung oder gar die gesamte Aufhebung von messbaren Photostromen sein
konnen, war es bisher nicht mdglich eine systematische Diskriminierung zwischen den
etwaigen Prozessen, die an der Photostromgenerierung beteiligt simatfatgen. In unserer
vorliegenden Arbeit demonstriert eine systematische Analyse einerbd&tten
Photokathode extensive Ladungsrekombination, wenn gangig benutzte Goldoberflachen
verwendet wurden, wahrend die signifikant geringere Rektionskinetiknamegadotierten Si
Halbleiter eine Visualisierung der Konzentrationsprofile eines freidiffundierenden
Ladungstragers ermdglicht.



Kristina Tschulik
Chair ofAnalytical Chemistry
Group for Electrocatalysis and Functional Materials
RuhrUniversitdt Bochumpb-448QL Bochum
Tel.: ++49(0)23432-29433; Fax.: ++440)23432-14973
Email: nanoec@rub.dénttps://nanoec.rubuni-bochum.de

E. Saw, M Kratz,K. Tschulik,Nano Researct2017 10, 36803689.

Time-resolved impact electrochemistry for guantitatiweasurment of singlenanoparticle
reaction kinetics

In recent years, naAmpact electrochemistry has been successfully introduced as a new tool
to characterize size, agglomeration state, composition and catalytidyaofivindividual
nanoparticlegl,2]. Themethod employs the stochastic impacts of solupibase nanoparticles

at a potentiostated electrode, for instance to electrochemically oxidize individual particles one
by one. Each of thegeansformate impacts results in a spike in the current transaedtthe
charge transferred in each impact provides the individual particle size.

Here we present that due to the wadfined mass transport at individual particles, not only the
charge, but also the duratiohindividual current spikes contain valuablgalytical information

that can readily be extracted from nampact experiments. Using conventional namgact
measurements but at high bandwidth, we unravel this information and obtain hitherto
inaccessible quantitative insights into nanoparticletnggcat a single particle scale. This is
shown using the oxidation of individual 28n diameter silver nanoparticles in four different
electrolytes as a proaff-concept.

Firstly, it is demonstrated that for low overpotentials the peak duration decegpseentially,

that is the time needed to fully oxidize a single nanoparticle decreases with increasiniigbot
applied at the electrod&ince the charge transferred per impact remains constant, the peak
height increases accordingly, as showrtha figure. Secondly, an analytical expression is
established that uses the wedifined mass transport at a single dissolving nanoparticle to
determine the reaction rate constant from the measured peak duration at a given overpotential.
The reaction rate corasits for electrochemical oxidation of single silver nanopatrticles in four
different electrolytes are thus calculated. Thirdly, the peak duration at high overpotentials is
found to scale with the concentration of chloride in the electrolyte. Hence, thigomeac
mechanism of Ag oxidation to form AgCI(s) with chloride diffusion being the mass transport
limiting step is identified. Last but not least, it is observed that in the absence of chloride, the
peak shape at high overpotentials changes significandigating that the oxidation occurs by
formation of Ag(aq) and in a steprise manner.
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Faster kinetics = get k,
Timeresolved nanoelectrochemistry is demonstrated as a new tool to determine the reaction kinetics and
reaction mechanism at a single nanoparticle
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Nils Metzler-Nolte
Chair ofInorganic Giemistryl - Bioinorganic Chemistry
RuhrUniversitat Bochum; D 44780 Bochum
Tel.: ++49(0)234123456; Fax.: ++490)234123456
Email: nils.metzlernolte @ruhruni-bochum.dehttp://www.chemie.rub.de/acl/

L. J. RaszejaD. SiegmundA. L. Cordes, drn Gildenhaupt, KGerwert, SHahn N.
MetzlerNolte, Chem.Commun.2017 53, 9057 908.

Asymmetric rhenium tricarbonyl complexes show superior luminesgaoperties in live
cell imagin

Metd complexes often have superior properties for imaging applications. In this daper, t
synthesis and photophysical properties of a novel series of rhenium tricarbonyl complexes
based on tridentate phenanthridiegntaining ligands are described. Photsitgl data reveal

a particularlybeneficial luminescence behaviour especially for compounds with an asymmetric
ligand seteven inaqueous solutions. The suitability of our new rhenium complexes as potent
imaging agents has been confirmed by fluorescencestopy on living cancer cells, which

also confirms superior longtime stability under fluorescence microscopy conditions.
Colocalisation studies with commercial organelle stains reveal an accumulation of the
complexes in the endoplasmic reticulum fortedited cell lines.

The Figure shows the single crystata§ structure of a Re complex that was investigated in this study in depth,
as well as its application for imaging in life cells.
Die Abbildung zeigt die mittels Einkristaltntgenbeugung bésimte Struktur eines R€omplexes, der in
dieser Arbeit fir Anwendungen in der zellularen Bildgebung studiert wurde.

Metallkomplexe zeigen oft Giberlegene Eigenschaften fir Anwendungeer biologischen
Bildgebung In dieser Arbeit berichten wir Uber ediS/nthese und Untersuchunder
photophyskalischerkEigenschaften einer neuen Serie von RheritutarbonylKomplexemmit
einem tridentat& Phenanthridinylbasierten LigandensatDie photophysikalischen Daten
zeigengerade fur Verbindungen mit einem unsyetrischen Ligandensagin besonders
vielversprechendes Lumineszenzverhaltagar in Wasser als Losemitt@lir konnten weiter
durch Fluoreszeniikroskopie an lebenden Krebszellen zeigen, dal3 diese vorteilhaften
Eigenschaften in der Tat zu Uberlegen@ngzeitStabilitdt unter den Bedingungen der
Mikroskopie, und damit zu exzellenten Bildern fuhrelKolokalisierungsstudien mit
kommerziell erhaltlichenOrganeltspezifischen Farbstoffemeigen eine Ansammlung der
Komplexe im BidoplasnatischerReticulumin allen untersuchten Zelllinien



Ulf-Peter Apfel
Chair of Inorganic Chemistry-IBioinorganic Chemistry
RuhrUniversitat Bochum; D 44780 Bochum
Tel.: ++49(0)2343224187; Fax.: ++490)234123456
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M. Senger, K. Laun, F. Wittkamp, J. Duan, M. HaumanrHappe, M. Winkler, UP. Apfel,
S. T. StrippAngew.Chem. Int. E4.2017 56, 1650316506.

Reduction of the Catalytic [4F4S] Cluster in [FeFehydrogenaseis coupled to Proton
Transfer

In living nature, a variety of chemical reactions take place very slowly. The use of enzymes
increases the likelihood or the speedtloé catalytic reactianEspecially the supply and
removal of electrons playspavotal role for the activation obmall molecules (e.g. protons)
[FeFelhydrogenases are among the most active enzymes to reversibly convert pyotons
hydrogen gas withinprecedentedfficiency.Its active site, the Hluster, consists of a unique
[4Fe4Sicluster connected to [2FREsite containing an aminodithiolato (adt) ligand that
efficiently cycles protons to the lowalent iron center. The moleculdetails of hydrogen
turnover arehowevernot yet fully understood.

Using synthetic hydrogenase enzymes, advanced infrared speciroandpelectrochemical
methods,we could demonstrathat the uptake of an electron at the catalytic center of the
enzyme is coupled with the binding of a protah the [4Fe4Stluster This darge
compensation stabilizes the excess electron at thd $Hekister and preserves anservative
configuration of thaliiron site.Based on these findingggulation of he electronic properties

in the periphery of metal cofactoeems to b&ey to orchestratmulti-electron processext
moderate reaction condins. Thus,his observation has high relevance for understanding the
catalytic mechanism of hydrogenases and for the design of synthetic complexes for the
production of hydrogen gas.
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Putative proton path to the [4F4S] cluster in Clostridium paste@mum.

The catalytic domain is drawn in green cartoon, the accessory domain is shown in grey. On the
right side, relay sites of the adt proton pathway are highlighted (magenta). The sulfur atoms of
the ligating cysteines in the catalytic domain are lade$& i S10. Four putative water
molecules are located in the cleft between catalytic and accessory domains. The most proximal
atom may correspond to the base, B. According to our experimental and theoretical data, sulfur
atom 9 is protonated in HoxH mosikely. Distances are given in.
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Using Ylide Functionalization to Stabilize Boron Cations

In the past, the dpdization of reactive

:' t [Y-B-Y]* compounds by means of an elaborate ligand

.' Y = ylide design has often allowed the isolation of unusual
compounds with unique reactivities and
fascinating properties. Thereby, strong donor
ligands are often required in order to stabilize for
exanple lowvalent or electromeficient
compounds. In this publication, we demonstrate
that metalated ylides represent a class of so far
underdeveloped anionic ligand systems with
particularly strong donor properties. The
propensity to function ag- aswell as " -donor
ligand allows for the electronic stabilization of
electrondeficient compounds. This has been shown by means of the isolation of a highly robust
ylide functionalized boron cation of typeB-Y* (Y = ylide). The stability of this system results
from a combination of electrostatic interactions as well-dglocalization within the central
C-B-C moiety as shown by DFT calculations. The boron cation reacts with additional Lewis
bases to form further boron cations, but undergod4$ bbnd activatiorwith primary and
secondary amines by addition across th& Bond.

Die Stabilisierung reaktiver Verbindungen durch geeignetes Ligandendesign hat in der
Vergangenheit wiederholt den Zugang zu ungewdhnlichen Verbindungsklassen mit besonderen
Reaktivitatenund faszinierenden Eigenschaften ermdoglicht. Haufig sind hierbei besonders
starke Donorliganden erforderlich, um bspw. die Isolierung nkededinierter,
elektronenarmer Systeme zu ermdglichen. In dieser Publikation zeigen wir, dass metallierte
Ylide eine Klasse bisher kaum erforschter, anionische Liganden mit sehr starkem
Donorverm®gen darstell en-.al khraau Obrofigdrggkze i t SO
fungieren ermoglicht so die elektronische Stabilisierung elektronenarmer Verbindungen. Dies
konnteam Beispiel der Isolierung eines aul3erst robustenfMhétionalisierten Borkations Y

B-Y* (Y = Ylid) nachgewiesen werden. Die Stabilitdt in dem System resultiert dabei aus einer
Kombination aus el ekt r ost -®Delakadigsetuegnneridbadérs el wi |
zentralen @B-C-Einheit, was mithilfe quantenchemischer Berechnungen belegt werden
konnte. Das Borkation ist in der Lage weitere Lewis Basen zu koordinieren und reagiert mit
sekundaren und primaren Aminen unter Aktivierung dét-Bindung auf deB-C-Bindung.

10



Rochus Schmid
Chair of Inorganic Chemistry HComputational Materials Chemistry Group
RuhrUniversitat Bochum; D 44780 Bochum
Tel.: ++49(0)23432 24166
Email: rochus.schmid@rukuni-bochum.dehttp://www.rochusschmid.de

R. Semino, JP. Durholt, R. Schmid, GVaurin J. Phys. Chem. 2017, 121,21491 21496

Multiscale Modeling of the HKUSTL/Poly(vinyl alcohol) Interface:

From an Atomistic to a Coarse Graining Approach

Metal-organic frameworks (MOFs) have exceptionally large andtlepore volumes, making
them ideal candidates for gas separation applications. However, they are brittle crystalline
materials, not suited to make membranes. By embedding them into a polymer matrix in so
called mixed matrix membranes, highly efficientlaelective separation systems can be made.
The main challenge is, however, to understand and control the adhesion of the MOF material
to the polymer and the blocking of pores. In this joint publication with the Mauoiap from
Montpellier, the novel caae grained force field model for MOFs, developed in Bochum has
been applied to investigate this crucial interface between a polymer and a typical MOF by
molecular dynamics investigations. We found that the system can be rather well represented in
the coase grained fashion and could demonstrate to which extent the MOF influences the
polymer properties in the bulk.
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Metall-organische Netzwerke (MOFskgisen ausserordentlich grof3e und justierbare Poren auf
und sind ideal geeignet fir Anwendungen in dest@anung. Auf der anderen Seite handelt

es sich jedoch um bruchige kristalline Materialien, die sich nicht fir Membranen eignen. Durch
i hre Einbettung in Polymere in Form sogenanrtr
hoch effiziente und selektive GemnnungsSysteme erhalten werden. Die Herausforderung
besteht nun darin, Verstandnis und Kontrolle der Adhasion des MOFs zum Polymer sowie der
maoglichen Blockierung der Poren zu erzielen. In dieser gemeinsamen Publikation mit der
Maurin-Gruppe in Montpeiér wurde das in Bochum neu entwickelte vergroberte Kraftfeld
Modell fir MOFs angewendet um diese kritische Grenzflache zwischen dem Polymer und
einem typischen MOF mit Molekulardynam@dmulationen zur untersuchen. Wir fanden, dass
sich das System sehrtgmit dem vergréberten Modell beschreiben lasst und konnten zeigen,
wie weit der Einfluss des MOF in die Polyri@inase hineinreicht.
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Nanostructured E©3; Processing via Watskssisted ALD and Lowl emperature CVD from
a Versatile Iron Ketoiminate Precursor

Vapor phase deposited iron oxide nanostructures are promising for fabrication of solid state
chemical sensors, photoelectrodes for solar water splitting, batteries, andduogies. The
deposition of iron oxide via chemical vapor deposition (CVD) or atomic layer deposition (ALD)
under mild conditions necessitates a precursor that comprises good volatility, stability, and
reactivity. Here, a versatile iron precursor, namdiis(Nmsopropylketoiminate) iron(ll)],

which possesses ideal characteristics both fortéamperature CVD and watassisted ALD
processes, is reported. The films are thoroughly investigated toward phase, composition, and
morphology. Aseposited ALD grown FeZ®layers are amorphous, while the CVD process

in the presence of oxygen leads to polycrystalline hematite layers. The nanostructured iron
oxide grown via CVD consists of nanoplatelets that are appealing for photoelectrochemical
applications. Preliminary $¢s of the photoelectrocatalytic activity of CwWjpown Fe203

layers show photocurrent densities up tor@8cm'2 at 1.2 V versus reversible hydrogen
electrode (RHE) and 1.2 mA cmi2 at 1.6 V ve
Surface modification by cobalt oxyhydroxide (@0 cacatalyst is éund to have a highly
beneficial effect on photocurrent, leading to maximum monochromatic quantum efficiencies of
10% at 400 nm and 4% at 500 nm at 1.5 V versus RHE.
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