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How to use story-telling in a scientific paper

Anna Clemens »Scientists Who Write«, Prague, Czech Republic

Human brains love stories — we have evolved to pay attention to them. We get more
emotionally evolved with a story and remember it better than a list of facts. However, many
scientists don’t make use of the power of story-telling when they are reporting their findings
in a paper. In this talk, I'm going to show you which story elements used in dramas are also
essential in a scientific paper, and how to use them when writing an abstract. You will learn
to master a 6-step process, which will allow you to consistently write perfect abstracts for
papers and conferences. Understanding how you can use story-telling to structure your
abstract and paper will help you to communicate your scientific findings in a simple and
clear way — the key to getting your excellent research funded and published in high-impact

papers.

Anna Clemens holds a PhD in Materials Science and is a scientific writing coach,
editor and freelance science writer. She helps her clients to write high-impact papers and
win grant proposals. She has been published in various popular science magazines, e.g.

Scientific American and Spektrum der Wissenschatft.

Website: https://www.annaclemens.com/

Twitter: @scientistswrite

Instagram: @scientistswhowrite

IMPORTANT NOTE: participants should bring their laptop and any recent abstract

(electronic version, for a paper or conference) to A n n as@ssion.
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Leadership 4.0: Succeeding in a new era of transparency and data-flow

Michael J. Bojdys, Department of Chemistry, Humboldt-Universitét zu Berlin, Brook-Taylor-
Str. 2, 12489 Berlin, Germany

In many respects we are still conducting experimental research in our labs like 150 years
ago. Researchers weigh in and transfer colourful powders and liquids by hand, we sway
and shake round bottles and conical flasks, and people doodle in their lab notes using pen
and paper in a more-or-less legible fashion. It looks like manufacturing. And just like
manufacturing was superseded by more productive, industrial processes at the end of the
19th century we see the same trends of automation and digitalisation taking hold in
laboratories and in industrial chemistry.

One might rightly question whether the scientific process needs automation at all.
Was it not genius individuals, remarkable women and men, who made the biggest
discoveries of human kind; people who we as the scientific community dignify with the
highest honours? The “industrial revolution of science” is not putting these remarkable
individuals at risk — genius ideas will still be needed in the future. But science does not exist
in a social vacuum, and we researchers have a unique responsibility in times of “fake news”

and scepticism to bring ourselves and our findings into society.
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3D anionic silicate covalent organic framework with srs topology
Jéréme Roeser,@ Oussama Yahiaoui@ Frank Hoffmann,? Andrew N. Fitch,° Michael Fréba,?
Arne Thomas?

aDepartment of Chemistry, Technische Universitét Berlin, Hardenbergstralle 40, 10623
Berlin, Germany, binstitute of Inorganic and Applied Chemistry, University of Hamburg,
Martin-Luther-King Platz 6, 20146 Hamburg, Germany, °European Synchrotron Radiation
Facility, CS40220, 38043 Grenoble Cedex 9, France

Covalent organic frameworks (COFs) have emerged as an important class of materials and
hold the promise for improved performance in applications such as gas storage and
separation, heterogeneous catalysis, proton and ion conduction or optoelectronics.! As with
any class of materials, COFs would benefit from increased compositional and structural
complexity and a major challenge in the development of this class of material lies in the
expansion of linkages (bonds formed to reticulate the building blocks), composition and
topologies (underlying nets describing such frameworks). In terms of structure, the field is
dominated by 2D COFs and most of the COFs reported consist of extended 2D layers
stacking up in the third direction to form an overall 3D framework with unidirectional pore
channels. 3D COFs have been developed to a lesser extent, especially in terms of
accessible topologies and so far 3D COFs were only reported for nets based on building
blocks with tetrahedral geometry.

Here, we report the synthesis of SICOF-5, a 3D anionic COF crystallizing in the
three-coordinated (3-c), two-fold interpenetrated, srs-c net, one of the five regular nets
described in the reticular chemistry structure resource (RCSR) but never reported for
COFs. Our strategy consists in exploiting a new linkage recently developed in our
laboratory by implementing reversible Si-O chemistry for the reticulation of ditopic
catecholate linkers around dianionic hexacoordinate silicon vertices.2 A key requirement for
the crystallization of SICOF-5 was the careful control over the nucleation and growth rate by

gradual generation of silicon source during the course of the reaction.®

1 C. S. Diercks et. al, Science 2017, 355, eaal1585. DOI: 10.1126/science.aal1585
2 J. Roeser et. al, Nat. Chem. 2017, 9, 977. DOI: 10.1038/nchem.2771
3 0. Yahiaoui et. al, J. Am. Chem. Soc. 2018, 140, 5330. DOI: 10.1021/jacs.8b01774
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Perylene bisimide@zeolite hybrid materials by one-pot hydrothermal
synthesis

Hipassia M. Moura,a? Miriam M. Unterlassa.b.c

alnstitute of Materials Chemistry, TU Wien, Getreidemarkt 9, 1060, Vienna, Austria,
binstitute of Applied Synthetic Chemistry, TU Wien, Getreidemarkt 9, 1060, Vienna, Austria,
¢CeMM- Research Center for Molecular Medicine of the Austrian Academy of Sciences,

Lazarettgasse 14, 1090 Vienna, Austria

Hybrid materials (HMs) consisting of organic photoactive dyes embedded in an inorganic
host are promising materials for light-harvesting and solar energy transport applications.!
Here, zeolites are most promising host materials, because their pores can (i) act as ideal
spaces for incorporating organic dyes, and (ii) the small pore sizes potentially counteract
dye aggregation. Organic perylene bisimide (PBI) dyes are interesting as guests, since they
show high photostability and fluorescence quantum yields.? However, synthetic routes
towards PBls@zeolites are to date exclusively based on multistep reactions. These
classical routes usually result in poor control over the organic-inorganic interface, as well as
leaching out from and/or poor dispersibility of the dye within the pores of the host zeolite. In
this contribution, we present a one-pot approach aimed at circumventing these drawbacks
by simultaneous synthesis of the two components. We show that PBI@zeolite HMs can be
generated simultaneously by hydrothermal synthesis (HTS). HTS is a classical method
used to generate inorganic materials such as zeolites and gemstones. Recently,* we
showed that organic dyes can also be prepared by HTS. Her, we use HTS to prepare
PBl@zeolite HMs, and discuss the products’ materials properties arising from the

simultaneous synthesis.

Supported by the Austrian Science Fund (FWF) under the Grant “HYDROCOF — The hydrothermal route to
covalent organic frameworks” (START Y1037-N28)

'S. H. Mir et. al. J. Electrochem. Soc. 2018, 165, 3137. DOI: 10.1149/2.0191808jes

2 P.Cao et. al. Chem. Eur. J. 2016, 22, 4046. DOI: 10.1002/chem.201504404

3 B. Baumgartner et. al. Chem. Commun. 2017, 53, 1229. DOI: 10.1039/C6CC06567H

4 M. J. Taublaender et. al. Angew. Chem. Int. Ed. 2018, 58, 12270. DOI: 10.1002/anie.201801277



§ ) #FuNMat2019, 17-19 May

Iron fluoride phases towards alkali ions des/insertion
Andréa Martin,@ Marie-Liesse Doublet,P.c Erhard Kemnitz,@ Nicola Pinna?
alnstitut fiir Chemie and IRIS Adlershof, Humboldt-Universitét zu Berlin, Brook TaylorStr.2,
12489 Berlin, Germany, PInstitut Charles Gerhardt, CNRS UMR5253, Université
Montpellier, Place Eugéne Bataillon, 34095 Montpellier, France, °‘Réseau Frangais sur le

Stockage Electrochimique de I'Energie — RS2E FR3459, Amiens, France

Li-ion batteries (LIBs) are omnipresent in consumer electronics and are seen as the most
promising technology for electrical vehicles. Na-ion batteries (NIBs) have emerged as
viable and cheaper alternatives for stationary applications where Li-ion batteries are too
expensive. However, the larger size of sodium ion compared to lithium makes traditional
positive materials for LIBs not always suitable for the reversible insertion of sodium ions.
3d-transition metal fluorides, such as FeFs, have drawn attention as NIBs and LIBs positive
electrode material due to their ability to deliver high potential thanks to the high polarity of
the metal-fluorine bond. However, the insulating character of these highly ionic materials in
practice leads to high polarisation and slow insertion kinetics.' The anhydrous hexagonal
FeFs shows acceptable performances, but the latters are hindered by complicated
insertion/conversion reactions when this crystalline phase reacts toward 1Li. Another side,
the pathway of reaction followed by the metal fluoride perovskites (NaFeFs and KFeF3)
kinetically favorised, allows the straight insertion of alkali ions within the structure, enabling
low polarisations and exceptionnal rate capabilities. The charge/discharge processes are
herein studied through ex-situ and operando X-ray diffraction measurements, for the
hexagonal and perovskite nanosized compounds, to understand the mechanisms related to
the respective electrochemical behaviors. This mechanistic study is as well supported by

polymorphism theoretical analysis.*

D. E. Conte, N. Pinna, Mater. Renew. Sustain. Energy, 2014, 3, 37

2. Di Carlo, D. E. Conte, E. Kemnitz, N. Pinna, Chem. Commun., 2014, 50, 460

3D. E. Conte, L. Di Carlo, M. T. Sougrati, B. Fraisse, L. Stievano, N. Pinna J. Phys. Chem.
C, 2016, 120, 23933

4 A. Martin, M.-L. Doublet, E. Kemnitz, N. Pinna, Adv. Funct. Mater., 2018, 1802057.
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Electronic and optical properties of oligothiophene-F4ATCNQ charge-
transfer complexes: the role of donor conjugation length

Ana M. Valencia,@ Caterina Cocchi@

aPhysics Department and IRIS Adlershof, Humboldt-Universitét zu Berlin, Zum Grof3en
Windkanal 6, 12489 Berlin, Germany

We investigate a series of charge transfer complexes formed by oligothiophene (nT)
molecules doped by the acceptor F4ATCNQ, in order to understand the role of donor
conjugation length. Using hybrid DFT as a starting point, we compute the electronic and
optical properties of these systems from many-body perturbation theory (GW approximation
and the Bethe-Salpeter equation). We find that the frontier orbitals (HOMO and LUMO) are
hybridized in all complexes, while the distribution of deeper occupied and higher virtual
states depends on the nT length. The first bright excitation is dominated by the HOMO-
LUMO transition occurring approximately at the same energy in all systems. At increasing
donor length, higher-energy peaks exhibit different character depending on the donor
conjugation length. The rationale offered by our results contributes to clarify the excitation

processes in organic donor/acceptor complexes.'
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Figure 1. Level alignment, optical spectra, and electron (e) and hole (h) densities of oligothiophene-based

charge-transfer complexes. Taken from Ref.!

Supported by the Deutsche Forschungsgemeinschaft (DFG) - Projektnummer 182087777 - SFB 951 — and
HE 5866/2-1.

T A.M. Valencia and C. Cocchi J. Phys. Chem. C 2019, in press DOI:10.1021/acs.jpcc.9b01390
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My role within a societal publisher and tips on how to publish your
scientific research
Jeremy P. Allen, Chemical Science, Royal Society of Chemistry, Thomas Graham House,
Science Park, Milton Road, Cambridge, CB4 OWF, United Kingdom. E-mail:
allenjp@rsc.org

The Royal Society of Chemistry is one of the leading international chemical societies and it
plays an important role within the community — helping to support those working in and
studying the chemical sciences with a wide range of activities. During this presentation | will
introduce the work that the Royal Society of Chemistry does, my role within the organization
and the route | took from PhD student to being the Deputy Editor for Chemical Science. |
will also highlight the role publisher’s play in the community and the benefits they can afford
for supporting the dissemination of an author’'s research output. Finally | will discuss the
peer review and publication process, including how to choose a journal, getting your paper

noticed and what to do after publication.
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Functional nanoporous materials for unifying systems in catalysis

Amitava Acharjya,? Nicolas Chaoui,? Esteban G. Gioria,? Julia Griineberg,? Daniel Hagemeyer,?
Michaela Kénig,? Sophie Kiicken,? Thomas Langenhahn,? Changxia Li,? Shuang Li,? Rafael de
Lima,? Pradip Pachfule,® Jerome Roeser,? Johannes Schmidt,® Sarah Vogl,? Vincent Weigelt? Jin
Yang,? Meng-Yang Ye,? Xiaojia Zhao,? Arne Thomas?

@Department of Chemistry, Functional Materials, Technische Universitét Berlin, Hardenbergstr. 40,
10623 Berlin, Germany

Catalysis is a key technology of utmost importance for the economic and ecological welfare
of societies because it is the decisive part of developing resource-saving and sustainable
processes for energy and materials conversion. Porous functional materials having large
accessible surface areas and defined functionalities on their surface play a key role as
catalysts for a range of viable reactions. However, catalytic processes can be highly divers
and thus the nature and properties of suitable catalysts can strongly differ. As example,
many important industrial reactions require harsh conditions, making inorganic materials
such as zeolites or mesoporous oxides the matter of choice. On the other hand, electro- or
photocatalytic conversions, urgently needed for a future sustainable economy, require
abundant and conducting or semiconducting substrates, making carbon or carbon nitride-
based catalysts interesting. Finally porous organic materials are ideal candidates to unify
homogeneous and heterogeneous catalysis in a range of important catalytic reactions. In
these materials molecular catalysts are immobilized by polymerizing them into open
framework structures. The talk will give an overview on the materials and catalyst
developments in the Functional Materials group and a short insight into the newly founded
Cluster of Excellence UniSysCat in the Berlin area.
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Figure 1. Immobilization of a Co-bipy catalyst in a Covalent Organic Framework with bipyridine linkers
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Controlling the crystallization of all-organic salts

Tobia Cavalli2? Miriam M. Unterlassab.c

alnstitute of Materials Chemistry and ®institute of Applied Synthetic Chemistry, Technische
Universitat Wien, Getreidemarkt 9, Vienna, Austria, cCeMM-Research Centre for Molecular

Medicine of the Austrian Academy of Sciences, Lazarettgasse 14, Vienna, Austria

Organic salts are virtually omnipresent in chemical products, spanning from
pharmaceuticals to food additives and colorants. The manufacturing of organic salts
typically involves several steps where they are handled in the form of solid, crystalline
powders. The powder form, i.e. crystal structure, size and shape of the salt particles, is
extremely important for the production processes, as it affects aspects such as powder
drying or flowability. Therefore, exerting control over the powder form of organic salts is
highly desired. While nucleation and crystallization of simple inorganic salts — such as the
prototypical CaCQOs — are well studied and relatively well understood, crystallization of all-
organic salts is heavily understudied, which is most likely due to the fact that all-organic salt
nucleation involves a multitude of species in solution, making them a highly complex
subject of study.

We herewith present our efforts to understand and control the crystallization of all-
organic salts (i.e. salts where both anion and cation are organic molecules). These systems
are hardly controllable, as all-organic salts are typically rich in non-covalent interactions
(NCls) in their crystalline forms, which often renders them sparsely soluble and imparts
nucleation at high supersaturation. At the hand of a highly insoluble model salt, we show
how control over size and shape can indeed be achieved by different crystal growth
techniques, including the use of additives. Moreover, we discuss the physicochemical
underpinnings for the generated control, both in solution (i.e. pre-nucleation), and in the

solid state.

Supported by TU Wien in the framework of the doctoral school “BIOINTERFACE”

" F. C. Meldrum, H. Célfen, Chem. Rev. 2008, 108 (11), 4332-4432.
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Birth of a 2D material

David Burmeister,? Michael J. Bojdys?
aChemistry, Humboldt Universitét zu Berlin, Brook-Taylor Str. 2, 12489 Berlin, Germany

Reaching the limits of silicon based semiconductor technology, the end of Moores law
comes closer. Therefore materials for post silicon electronics are highly demanded to
sustain the ongoing digital revolution. These materials potentially enable the further
miniaturisation of electronic components leading to more computational power and smaller
sensing devices. One class of materials capable to fulfil this role is the class of 2D
materials.

The major discovery igniting the field of 2D materials, now almost fifteen years ago,
was made by Geim and Novoselov.! Atomically thin layers of graphite were isolated. A
modest number of additional atomic thin 2D materials were discovered after graphene
ranging from conductors (graphene) to semiconductors (phosphorene) to insulators
(hexagonal boron-nitride). The possibility to assemble electric devices by stacking different
monolayers called van der Waals heterostructures, unlocks a vast number of possible
device structures utilizing the different characteristics of the 2D building blocks.

The aim of this work is to complement the world of atomically thin materials with 2D-
triazine based graphitic carbon nitride (TGCN). TGCN carries interesting properties like a
bandgap of 1.8 eV and good electrochemical stability. The nitrogen sites add intriguing
possibilities to dope TGCN or to use their properties for conductometric sensing.

The experimental goals are to synthesize large crystalline TGCN films from which
monolayers can be isolated for the first time, marking the birth of TGCN as 2D material.
Devices produced based on these monolayers will elucidate the optical, electronic and

mechanical characteristics of this new 2D material.

Supported by European Research Council (ERC) under the Starting Grant scheme (BEGMAT — 678462).

1. Novoselov, K. S. et al., Science 2004, 5696, 666-669,

DOI: 10.1126/science.1102896.

2. Algara-Siller et al., G. Angewandte Chemie 2014, 29 7450-7455,
DOI: 10.1002/anie.201402191.
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Intra- and intermolecular charge transfer in the optical excitations of J-
aggregates formed by push-pull chromophores

Michele Guerrini,2 Caterina Cocchi,2 Arrigo Calzolari,? Daniele Varsano,? Stefano Corni®.

aDepartment of Physics and IRIS Adlershof, Humboldt Universitét zu-Berlin, Zum Grossen
Windkanal 6, 12489 Berlin, D, PCNR Istituto Nanosciencze, Centro S3, 41125 Modena, IT,
cDipartimento di Scienze Chimiche, Universita di Padova, 35131 Padova, IT

The microscopic nature of optical excitations in J-aggregates, a peculiar class of organic
crystals exhibiting enhanced light-matter interaction, is still far from being properly
understood. In a first-principles study based on density-functional theory and many-body
perturbation theory, we analyze a J-aggregate composed of push-pull dyes. While previous
work showed the supramolecular character of the excitations in the J-band', here we

unravel the interplay between intra- and inter-
molecular charge transfer (CT) in terms of exciton
wavefunction analysis. Our first-principles results

Absorption

demonstrate the coexistence between excited

states with mixed intra- and inter-molecular CT with 15 2 25 3 35 4 45
Energy (eV)

states with pure intermolecular CT.2 Since the latter . . . .
Figure 1. First-principles  optical

are associated with very low absorption, they absorption spectrum of J-aggregate
cannot be detected in conventional absorption composed of push-pull dyes. In the insets
are reported the excitons isosurfaces

experiments. Our findings offer new perspectives to

; corresponding to two representative
further understand the nature of collective _ P e o P
o . . . excited states within the J-band: a pure
excitations in organic semiconductors. : ’
intermolecular charge-transfer  exciton

(brown) and a mixed inter- and intra-
Supported by the European Union under the ERC grant

TAME Plasmons (project number ERC-CoG-681285), by the

Deutsche Forschungsgemeinschaft (Projektnummer 182087777 - SFB 951 and HE 5866/2-1), and by the EU
Centre of Excellence “MaX - Materials Design at the Exascale” (Horizon 2020 EINFRA-5, Grant No. 676598).
M.G. acknowledges support from the German Academic Exchange Service (DAAD) and HPCEUROPA3
(INFRAIA-2016-1-730897). Computational resources were partly provided by PRACE on the Marconi machine
at CINECA and by the High-Performance Computing Center Stuttgart (HLRS)

molecular charge-transfer excitons.

M. Guerrini, A. Calzolari, and S. Corni, ACS Omega, 3, 10481. (2018)
2 M. Guerrini, C. Cocchi; D. Varsano, A. Calzolari, S. Corni J. Phys. Chem C, 2019, 123, 11, 6831-6838
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Fully aromatic, covalent phosphinine frameworks: from synthesis to
application
Jieyang Huang,? Michael Bojdys?@

aDepartment of Chemistry, Humboldt-Universitét zu Berlin, Brook-Taylor-Str. 2, 12489,
Berlin, D

Structural modularity of polymer frameworks is a vital advantage of covalent organic
polymers, however, only C, N, O and S have found their way into their Tr-conjugated
aromatic building blocks so far.! 2 Here, we expand the toolbox available to polymer and
materials chemists by one additional nonmetal, phosphorus. Starting with a building block
that contains a As-phosphinine (CsP) moiety, we evaluate a number of polymerization
protocols, finally obtaining fully aromatic, covalent phosphinine-based frameworks (CPFs)
via Suzuki-Miyaura coupling (CPF-1) or Stille-coupling. CPFs are all porous polymer glass
with extremely high thermal stability. Among CPFs, CPF-1 is a weakly porous polymer
glass (72.4 m? g N2 BET at 77 K) with green fluorescence (Amax 546 nm). CPF-1 catalyzes
hydrogen evolution from water under UV and visible light irradiation without the need for
additional co-catalyst at a rate of 33.3 umol h™' g'. Our results demonstrate for the first time
the incorporation of the phosphinine motif into complex polymer frameworks since the first
phosphinine compound was synthesized in 1966.% Phosphinine-based frameworks show
promising electronic and optical properties that might spark future interest in their
applications in light-emitting devices and heterogeneous catalysis.
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Figure 1. Progress of covalent phosphinine frameworks

' D. Schwarz et. al, Chem. Eur. J. 2018, 24 (46), 11916. DOI: 10.1002/chem.201802902
2Y. S. Kochergin et. al, Angew. Chem. 2018, 57(43), 14188. DOI: 10.1002/anie.201809702
3 G, Markl. Angew. Chem. 1966, 5(9), 846. DOI: 10.1002/anie. 196608463
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Producing impactful science: general guidelines for day to day
research

Margherita Citroni, Nature Communications, Heidelberger Platz 3, 14197 Berlin,

Germany

Good research is the foundation of impactful science, but how does every day work
translate into influential output? In this talk we will discuss and define what impact is and
what Nature Research editors look for in potential publications. | will review recent Nature
journal articles in the field of materials chemistry (published in Nature, Nature Materials,
Nature Nanothechnology and Nature Communications), and highlight the reasons for why
they were considered potentially impactful.

In addition, we’ll assess whether there are ways to tweak day to day research
towards impactful results. Finally, | will discuss ongoing initiatives at the Nature journals that

are designed to encourage open research, including data availability and sharing.

Margherita Citroni is an Associate Editor at Nature Communications, where she
handles content in physical, analytical and materials chemistry. Before becoming a full-time
editor, Margherita was a researcher at the European Laboratory for Non Linear
Spectroscopy in Florence, Italy, were she studied chemical reactivity and phase transitions

in molecular systems under extreme pressures.
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An illuminating perspective on nanomaterials from ab initio electronic
structure theory

Matheus Jacobs,? Jannis Krumland,2 Ana M. Valencia,? Caterina Cocchi@

aPhysics Department and IRIS Adlershof, Humboldt-Universitét zu Berlin, Zum Gro3en
Windkanal 6, 12489 Berlin, Germany

The progressing advances towards the production of nanomaterials and the manipulation of
their properties down to the atomistic scale call for reliable theoretical approaches that are
able to support and rationalize the experimental observations. Ab initio methods for
electronic-structure theory are perfectly suited for these tasks, as they can describe
quantum-mechanically the structural, electronic, and optical properties of ideally any
material without the prior knowledge of any empirical parameters. In this talk, | will give an
overview on the ab initio methods based on (time-dependent) density-functional theory that
are employed in our group to investigate light-matter interaction. With selected examples
from our recent work on the femtosecond dynamics of organic and hybrid materials'? (see
Fig. 1), | will illustrate the capability of these methods to represent, predict, and understand

the phenomena related to the interaction of electromagnetic fields up to the ultrafast time
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domain.

Figure 1. Pictorial representation of the setup for simulations of pump-probe experiments in the ultrafast time
scale.

Supported by the Deutsche Forschungsgemeinschaft (DFG) - Projektnummer 182087777 - SFB 951.
Computational time provided by the Norddeutscher Verbund fiir Hoch- und Héchstleistungsrechnen (HLRN).

1J. Krumland et al., in preparation
2 M. Jacobs et al., in preparation
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