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Video - MS1 Materials and Minerals

Switchable supramolecular trajectories in techanosynthesis of a halogen-
bonded borromean network: it is about the journey, not the destina-
tion
Luca Catalano [1]

[1] Materials Innovation Factory, University of Liverpool, UK

The design and synthesis of topologically complex organic crystalline materials (knots, links, complex woven
systems) is attracting attention of the scientific community thanks to their often unique properties. However,
precise control over their intricate structures remains an open challenge. We report for the first time a facile
solvent-free synthetic route to selectively obtain two three-component polymorphs based on unknot and Bor-
romean rings networks, respectively, whose main self-assembly driving force is halogen bonding.[1] The polymor-
phic ionic co-crystals, based on potassium iodide, 4,7,13,16,21,24-hexaoxa-1,10-diazabicyclo[8.8.8]hexacosane and
1,8-diiodohexadecafluorooctane in 1:1:1.5 molar ratio,[2,3] were readily prepared via mechanosynthesis, namely
ball-milling. Surprisingly, real time in-situ powder X-ray diffraction (PXRD) monitoring of the mechanochem-
ical synthetic process revealed that minor changes in the milling conditions, such as switching from one to two
milling balls with almost the same overall weight, have a profound effect on the supramolecular trajectory of the
self-assembly process, leading to the selective formation of an open halogen-bonded supramolecular network or a
Borromean ring architecture. Both polymorphs were fully characterized by single-crystal and powder XRD, IR
spectroscopy and their relative stability was assessed by coupling thermal analysis to DFT calculations.
The precise control over these complex supramolecular trajectories achievable via a solvent-free process sheds
light on the great potential of mechanochemistry in obtaining multi-component supramolecular architectures
with higher topology paving the way to the discovery of new materials, properties and applications.

[1] L. Catalano, L. S. Germann, P. A. Julien, M. Arhangelskis, I. Halasz, K. Užarević, M. Etter, R. E. Din-
nebier, M. Cametti, J. Martì-Rujas, T. Friščić, P. Metrangolo, G. Resnati, G. Terraneo manuscript submitted.
[2] R. Liantonio, P. Metrangolo, T. Pilati, G. Resnati Cryst. Growth Des. 2003, 3, 355.
[3] R. Liantonio, P. Metrangolo, F. Meyer, T. Pilati, W. Navarrini, G. Resnati Chem. Commun. 2006, 17, 1819.
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Video - MS1 Materials and Minerals

High-pressure behaviour and phase stability of kernite, Na2B4O6(OH)2·3H2O

Davide Comboni [1], Francesco Pagliaro [2], G. Diego Gatta [2], Paolo Lotti [2], Sula Milani [2], Marco Merlini
[2], Tommaso Battiston [2], Konstantin Glazyrin [3], Hanns-Peter Liermann [3]

[1] ESRF – European Synchrotron Radiation Facility, 71 Avenue des Martyrs, CS40220, 38043 Grenoble Cedex,
France
[2] Dipartimento di Scienze della Terra, Università degli Studi di Milano, Via Botticelli 23, 20133 Milano, Italy
[3] Photon Sciences, DESY, PETRA-III, Notkestrasse 85, D-22607, Hamburg, Germany

Kernite [ideally Na2B4O6(OH)2·3H2O, a ~7.02 , b ~9.16 , c ~15.68 , β = 108.9, Sp. Gr. P21/c] is one of
the main mineral commodity for boron, alongside with borax, colemanite and ulexite. Borates have the ability
to absorb thermal neutrons due to the high cross section of the 10B isotope (ca. 20% of the natural boron).
For these reasons, in the last decades, several studies investigated the shielding and mechanical properties of
borate-based aggregates in concretes, mortars and epoxy resins, in order to enhance the shielding efficiency to-
wards neutron radiations [e.g., 1, 2, 3]. Kernite has been studied at high temperature by Sennova et al. [4]. Silva
et al. [5] explored the P-induced behaviour of kernite via Raman and IR spectroscopy by in-situ experiments,
detecting three phase transitions but no further indications were given on the structures of the high-pressure
polymorphs of kernite nor on their elastic parameters. Here, we present the results of a high-pressure study,
by means of in situ single-crystal synchrotron X-ray diffraction up to 15 GPa using a diamond anvil cell. The
high-pressure data allowed us: i) to confirm the occurrence of two phase transition (to-kernite-II between 1.6
and 2 GPa and to-kernite-III between 6.5 and 7.5 GPa); ii) to solve the structure of the kernite-II polymorph;
iii) to describe the high-pressure deformation mechanisms occurring in kernite-I and kernite-II; iv) to calculate
the elastic parameters (KV0= B-1P0,T0, where BP0,T0 is the volume compressibility coefficient) of the three
polymorphs. Additionally, we provide a comparison with the previous high-pressure study.

[1] H. Binici, O. Aksogan, A.H. Sevinc, A. Kucukonder. Constr. Build. Mater. 2014, 50: 177–183.
[2] K. Okuno (2005) Radiat. Prot. Dosim. 2005, 115: 258–261.
[3] T. Piotrowski, J. Glinicka, M.A. Glinicki, P. Prochoń. Constr Build Mat. 2019, 195: 583–589.
[4] N.A. Sennova, R.S. Bubnova, S.K. Filatov, P. Paufler, D.C. Meyer, A.A. Levin, I.G. Polyakova. Cryst. Res.
Technol. 2005, 40(6):563–572.
[5] M. Silva, E.F. O’Bannon, Q. Williams. Am. Mineral. 2018, 103:1306–1318.
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Video - MS1 Materials and Minerals

Designing N- and P- smart nanofertilizers based on nitrate-doped cal-
cium phosphate nanoparticles
Gregorio Dal Sasso [1], Francisco J. Carmona [3], Federica Bertolotti [3], Gloria B. Ramírez-Rodríguez [3,4], José
M. Delgado-López [4], Jan Skov Pedersen [5], Norberto Masciocchi [3], Antonietta Guagliardi [2]

[1] Institute of Geosciences and Earth Resources, Consiglio Nazionale delle Ricerche, Via G. Gradenigo 6, 35131
Padova, Italy.
[2] Institute of Crystallography and To.Sca.Lab. Consiglio Nazionale delle Ricerche, Via Valleggio 11, I-22100
Como, Italy.
[3] Department of Science and High Technology and To.Sca.Lab, University of Insubria, Via Valleggio 11, I-22100
Como, Italy.
[4] Department of Inorganic Chemistry, University of Granada, Av. Fuentenueva S/N, E-18071 Granada, Spain.
[5] Department of Chemistry and Interdisciplinary Nanoscience Center (iNANO), Aarhus University, Gustav
Wieds Vej 14, 8000 Aarhus, Denmark.

Increasing the efficiency of agricultural practices represents a urgent need for the future societal development to
cope with food demand, that is expected to significantly increase in the near future, whereas arable land and
essential resources supporting food production are becoming scarce. To this aim, nanotechnology can offer a
valuable contribution. In fact, a new generation of smart nanofertilizers can be effectively applied to improve
the current fertilizing techniques, which are based on highly soluble, inefficient and pollutant N- and P-rich
compounds. Bio-inspired synthetic calcium phosphate (CaP) nanoparticles (NPs), mimicking the mineral com-
ponent of bone and teeth, are an interesting platform to develop innovative smart nanofertilizers, given their
high biocompatibility and versatility, their chemical composition intrinsically rich in P, as well as their ability of
incorporating a number of exogenous ions into their crystal structure or adsorbed at the surface. Understanding
the mechanisms of particle dissolution is crucial to increase the efficiency of macronutrient delivery to plants and
modulate the material properties through a designed synthetic pathway. We designed and prepared, according to
the green chemistry principles, several engineered nitrate-doped CaP nanoparticles at different size, composition
and crystallinity and we studied their dissolution behaviour. Amorphous Spherical NPs and apatite-amorphous
nanoplatelets (NPLs) in a core-crown arrangement [1] are studied by combining forefront Small-Angle X-ray
Scattering (SAXS) and Wide-Angle X-ray Total Scattering (SAXS and WAXTS) analyses based on the Debye
Scattering Equation [2,3]. Combining the detailed structural and morphological characterization to the Ca2+

and NO−
3 ions release rates shows that dissolution kinetics are strongly influenced by nanoparticles morphology.

Amorphous NPs manifest a rapid loss of nitrates governed by surface-chemistry, whereas amorphous-crystalline
NPLs show much slower NO−

3 release, paralleling that of Ca2+ ions, supporting both detectable nitrate incorpora-
tion in the apatite structure and dissolution from the core basal faces [4]. CaP nanoparticles are promising smart
and sustainable fertilizer as macronutrient release can be controlled through a synthesis-by-design approach, by
modulating the nanoparticles size, structure and composition.

Acknowledgments: This work has been supported by Fondazione Cariplo, Project n. 2016-0648: Romancing
the stone: size-controlled HydroxyaPATItes for sustainable Agriculture (HYPATIA)

[1] Bertolotti, F., Carmona, F.J., Dal Sasso, G., Ramírez-Rodríguez, G.B., Delgado-López, J.M., Pedersen,
J.S., Ferri, F., Masciocchi, N., Guagliardi, A., 2020. Acta Biomater.
[2] Bertolotti, F., Moscheni, D., Guagliardi, A., Masciocchi, N., 2018. Eur. J. Inorg. Chem. 3789–3803.
[3] Carmona, F.J., Dal Sasso, G., Bertolotti, F., Ramírez-Rodríguez, G.B., Delgado-López, J.M., Pedersen, J.S.,
Masciocchi, N., Guagliardi, A., 2020. Sci. Rep. 10, 12396.
[4] Cervellino, A., Frison, R., Bertolotti, F., Guagliardi, A., 2015. J. Appl. Crystallogr. 48, 2026–2032.
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Video - MS1 Materials and Minerals

Understanding the hydration process of gypsum plaster using a com-
bined approach of diffraction and phase contrast tomography
Michela La Bella [1], Carlotta Giacobbe [1], Alejandro Fernandez-Martinez [2], Jonathan P. Wright [1]

[1] European Synchrotron Radiation Facility, 71, Avenue des Martyrs, 38040 Grenoble, France
[2] ISTerre, CNRS and Université Grenoble Alpes, 38041 Grenoble, France

Gypsum plaster is developed industrially from calcium sulfate hemihydrate (CaSO4 * 0.5 H2O) with a hydration
process. Gypsum plaster is also called plaster of Paris and is one of the most widely used hydraulic binder in
the construction industry. The reason why studying the dynamic of plaster hydration is that it is related to the
properties and the structure of the final material, the one that is used in constructions. The state of the art in
this field is quite arid and a complete understanding of the precise kinetic steps and spatial relationship between
phases during the hydration process is still missing.
Some of the precedent works have investigated the hydration process of calcium sulfate hemihydrate using nuclear
magnetic resonance (NMR), measurement of ultrasonic activity and also 3-Dimentional submicrometric simula-
tions [1]. Performing in-situ experiments with a combined approach of powder diffraction and phase contrast
tomography aims, for the first time, at the acquisition of a complete dataset able to give both crystallographic
and spatial information. Powder diffraction reveals the phases that dominate the hydration process, and phase
contrast tomography enables a 3-Dimentional reconstruction of the sample showing the spatial and volumetric
relationship present.
A multi-technical approach appears indeed to be appropriate to provide quantitative and morphological insights
about this system. Moreover, this first-of-a-kind experiment in the field of constructions shows a very promising
tool that contributes to answer the long-standing question about the reactivity of hydraulic binders.

[1] A. Lemarchand, F. Boudoire, E. Boucard, T. Chotard, A. Smith J. Phys. Chem. C 2012, 116, 4671-4678.
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Video - MS1 Materials and Minerals

Local chemical ordering in the Al8Cr17Co17Cu8Fe17Ni33 compositionally
complex alloy
Giovanni Orazio Lepore [1], Andrea Fantin [2], Anna M. Manzoni [2], Sergey Kasatikov [2], Tobias Scherb [2],
Thomas Huthwelker [3], Francesco d’Acapito [4], Gerhard Schumacher [2]

[1] University of Florence
[2] Helmholtz-Zentrum Berlin fur Materialien und Energie GmbH
[3] Paul Scherrer Institut
[4] CNR-IOM-OGG c/o ESRF

Metallic multi-component alloys containing four or more elements such as single phase high entropy alloys (HEA)
or multi-phase compositionally complex alloys (CCA) have gained attention in the last 20 years thanks to their
outstanding mechanical properties. Elements’ stoichiometry in such alloys is almost equiatomic, thus the concept
of “solid solution” in a HEA differs from that of an element-based alloy; this “baseless” solid solution is suppos-
edly linked to the lattice distortion given by different atomic size of the elements and can heavily influence the
mechanical behavior of such systems. Indeed, the solid solution is linked to the electronic and local structure of
these multi-component alloys, and their combination is ultimately related to micro- and macroscale properties.
Despite the importance of these materials, basic questions such as:
• How do the different atoms interact with each other? Are they really randomly distributed or is there some
kind of ordering?,
• If there are atoms with bigger atom radii, how do they distort the lattice, and how does this influence dislo-
cation movement and thus the mechanical properties?,
still need to find an answer.
Given the very simple crystal structure (frequently bcc or fcc) of these alloys and the fact that the constituents are
mostly neighboring elements in the periodic table, answering these questions presents many challenging aspects.
Here we try to address them focusing on local distortions and local chemical order in the compositionally com-
plex alloy Al8Cr17Co17Cu8Fe17Ni33, investigating the local structure around each alloying element using X-ray
absorption spectroscopy (XAS).
The comparison of 1st shell bond lengths, obtained by quantitative EXAFS (extended X-ray absorption fine
structure) analysis measured at the K-edges of each alloying element, indicates that Al8Cr17Co17Cu8Fe17Ni33
crystallizes in a distorted arrangement of an fcc lattice. First shell bond lengths vary within a range of ~ 0.03
Å, thus limiting the maximum extent of lattice distortion at ~ 0.04 Å. Such values are much smaller than those
simply predictable considerations based on atomic radii. The Al metallic radius in Cr17Co17Cu8Fe17Ni33 is
estimated to be of the same order than the average transition metal one, i.e. 1.26 Å , thus much shorter ( ~
0.17 Å) than the tabulated value of 1.43 Å for pure Al. Al reduces its metallic radius in order to accommodate
into the lattice, lessening its distortion. This decrease in size upon alloying can be explained through the hy-
bridization of Al p-states with transition metal sp/d orbitals. Qualitative intensity comparison of the K-edge
XANES (X-ray absorption near edge structure) features are in agreement with a charge variation of p states in
Al8Cr17Co17Cu8Fe17Ni33, where Ni and Cu act as p states electron acceptors, suggesting an orbital hybridization
with Al.
EXAFS results clearly indicate chemical short-range ordering in the alloy: pairing of Al with Ni and Cu is favored,
while Al-Cr bonding is unfavored and no Al-Al pairs are observed. Large discrepancies between experimental
interatomic distances and predictions based on metallic radii were also observed for Cr and Ni, suggesting the
occurrence of local chemical ordering around these elements as well.
Based on these results, the accommodation of the discrepancies between the different radii of 3d metals, specifi-
cally Cr and Ni, seems to be the main actor inducing lattice distortions.
In summary, our local approach allowed to clarify two important points in the characterization of metallic multi-
component alloys, namely local chemical ordering and local lattice distortions, providing a tool to answer some
of the above mentioned open questions.
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Video - MS1 Materials and Minerals

Polymorphism of perylene diimides, thermal and mechanical analysis
and role of the alkyl chains
Francesco Marin [1], Roberto Aversa [1], Lucia Maini [1]

[1] University of Bologna

Perylene-3,4,9,10-tetracarboxydiimides, also known as perylene diimides (PDIs), are widely studied as n-type
organic semiconductors and industrial pigments. PDIs are characterized by excellent chemical, thermal and
photo stability, together with high electron affinity and good n-type charge transport properties, making them
interesting for potential applications as OFET, organic solar cells, laser etc1,2.
Up to now, most of the studies concerning PDIs, were concentrated in investigating their optoelectronic prop-
erties and their performance in devices. However, little attention has been paid into their polymorphism and
their structural behavior, which can be key factors in controlling and understanding mechanical and electrical
properties of these materials.
In this work we performed a systematic investigation of the polymorphism of four PDIs functionalized with alkyl
chains of different length (from C5 to C8), through DSC, variable temperature XRPD and hot-stage microscopy.
The combination of these techniques showed the presence of interesting reversible solid-solid transition with tem-
perature, highlighting the presence of HT polymorphs. The mechanical properties of the crystal phase stable at
room tempearture was tested and the behaviour is correlated to the crystal structure.

[1] Mumyatov, A. V.; Leshanskaya, L. I.; Anokhin, D. V; Dremova, N. N.; Troshin, P. A. Mendeleev Com-
mun. 2014, 24 (5), 306–307.
[2] Chesterfield, R. J.; McKeen, J. C.; Newman, C. R.; Ewbank, P. C.; Da Silva Filho, D. A.; Brédas, J. L.;
Miller, L. L.; Mann, K. R.; Frisbie, C. D. J. Phys. Chem. B 2004, 108 (50), 19281–19292.
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Video - MS1 Materials and Minerals

Magma water content of Pico volcano (Azores islands, Portugal):
clinopyroxoxene perspective
Sabrina Nazzareni [1], Valerio Barbarossa [2] , Henrik Skogby [3], Vittorio Zanon [4], Maurizio Petrelli[1]

[1] University of Perugia
[2] Leiden University
[3]Natural History Museum, Stockholm
[4] IVAR- University of Azores

Clinopyroxenes from the Pico Volcano (Pico Island, Azores Archipelago) have been used as a proxy to define the
water content of primitive magmas and the volcanological history of the erupted rocks. We used clinopyroxenes
as a tool to reconstruct magmatic processes of the Pico Volcano, because they are able to record variations of
intensive parameters, like P, T and fO2, as well as trace elements like water.
The Azores region is located at the triple junction between the North American, Eurasian and Nubian litho-
spheric plates, a complex region where a mantle plume intersects with the mid-Atlantic ridge and is associated to
the presence of the Terceira Rift, a slow-spreading oceanic rift system on a thick and relatively old lithosphere.
Pico is the youngest (53 ±5 ka) among the Azores islands and it is at a primordial stage of its evolution in
comparison with the other volcanoes of the Azores.
We selected basalts representing primitive compositions erupted by the lateral activity of Pico Volcano from
less than 40 ka to AD 1718. In clinopyroxenes extracted from these basalts, we measured hydrogen content
(by FTIR spectroscopy), geobarometric data, (by Single-Crystal X-ray diffraction) and iron oxidation state (by
Mössbauer spectroscopy), aiming to estimate the water content of the primitive parental melt in equilibrium with
the clinopyroxene cores and reconstruct their crystallisation pressure.
Clinopyroxenes from Pico Volcano suffered important dehydration processes and after annealing experiments
under H2 gas flux a pre-eruptive H2O content between 93 and 182 ppm was recovered. A moderately high
cooling rate for the cpx-host lavas expressed by the clinopyroxene closure temperature (Tc = 755–928°C ±20
°C) correlates with the dehydration suggesting that this process may have occurred during magma ponding at
the Moho Transition Zone (17.3–17.7 km) and/or after the eruption. By applying an IVAl-dependent partition
coefficient to the measured H amount in clinopyroxene, the pre-eruptive water content of the parental magma
was calculated to vary between 0.71 and 1.20 (average 1.0) wt%.
Clinopyroxene geobarometry performed by combining X-ray diffraction with mineral chemistry points to a general
crystallisation from the mantle lithosphere (~8-9 kbar) to the oceanic mantle/crust boundary (~4-5 kbar). The
similar major and trace chemistry, water content and Fe3+/Fetot ratio of clinopyroxene, suggest similar condition
of fO2, water content and fractional crystallisation of the magma from which clinopyroxene core crystallised over
the Pico Volcano central eruptions from 40 ka to historical times.
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Video - MS1 Materials and Minerals

Potential of non-conventional analytical methods to study inorganic
treatments applied to CH stone artefacts
Elena Possenti [1], Claudia Conti [1], G. Diego Gatta [2], Nicoletta Marinoni [2], Marco Merlini [2], Marco Realini
[1], Chiara Colombo [1]

[1] ISPC-CNR
[2] Earth Science Dept., University of Milan

In the last decade, an increasing attention and high research efforts have been devoted to study diammonium
hydrogenphosphate (DAP, (NH4)2HPO4) treatments for stone conservation of cultural heritage artefacts [1].
The DAP chemical reaction involves the partial transformation of the original stone minerals in newly-formed
phosphate phases. Several factors (e.g., the grain size of the lithotype, pH and treatment duration) influence
the formation of specific crystalline phases, thus affecting the final properties of the conservation treatment.
Therefore, a deeper understanding of DAP treatments is crucial in order to develop a more conscious approach
to conservation, selecting proper treatments with enhanced effectiveness and compatibility over the time. At
present, the growing need of a deeper understanding of the mechanism driving the DAP reaction with carbonatic
substrates has to face the analytical challenges of a complex characterization by conventional techniques.
In this light, we developed a new multi-methodological approach, based on advanced techniques by means of a
non-conventional experimental setup, in order to overcome the analytical limits of the more conventional pro-
tocols. In particular, high resolution ATR µFT-IR mapping, synchrotron radiation X-ray diffraction in grazing
incidence (SR-GIXRD) and transmission geometry (SR-µTXRD), X-ray micro-computed tomography (SR-µCT)
were used to study the: 1) crystal-chemistry of the reaction products; 2) their localization with respect to the
substrate; 3) microstructural variations induced by the treatment. The investigations were carried out on three
different lithotypes (veined Carrara marble, white Angera stone, yellowish Noto limestone), selected as represen-
tative stone “end-members” (compact/ porous, metamorphic /sedimentary, calcite- /dolomite-based) of possible
lithotypes of artworks.
The chemical images obtained from the ATR µFT-IR mapping combined with high quality of SR-XRD data re-
vealed that the mineralogical composition, crystallinity and spatial distribution of the different phosphate phases
are influenced by the availability of free calcium ions, which, in turn, is due to mutually interfering variables, like
the pH and the nature of the lithotype. SR-µCT demonstrated that, after the crystallization of new phosphate
phases on pore walls, the substrate shows variations in its porosity and capillarity properties, which are poten-
tially positive for treatment performances in outdoor.

Key words: stone conservation; DAP; phosphate phases, ATR µFT-IR mapping; SR-XRD techniques, SR-µCT

[1] M. Matteini, S. Rescic, F. Fratini, G. Botticelli International Journal of Architectural Heritage: Conser-
vation, Analysis, and Restoration. 2011, 5(6), 717.
[2] E. Possenti, C. Claudia, G. D. Gatta, M .Merlini, M. Realini, C. Colombo Mater. Charact. 2019, 154, 315.
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Video - MS1 Materials and Minerals

Formate-mediated Magnetic Superexchange in the Model Hybrid Per-
ovskite [(CH3)2NH2]Cu(HCOO)3

Rebecca Scatena [1], Roger D. Johnson [2], Pascal Manuel [3], Piero Macchi [4]

[1] University of Oxford
[2] University College London
[3] STFC Rutherford Appleton Laboratory
[4] Politecnico di Milano

We have investigated the magnetic and electronic structures of crystalline dimethylammonium copper formate
[(CH3)2NH2]Cu(HCOO)3; a model compound that belongs to a wide class of hybrid organic-inorganic perovskites.
We present the results of a combined experimental approach, where neutron diffraction and magnetisation mea-
surements were used to solve the ground state magnetic structure, while the electron charge density distribution
and orbital occupancy was determined by high-resolution x-ray diffraction. The latter enabled a microscopic
analysis of the chemical bonding, from which we estab-lished a detailed correlation between the structural, elec-
tronic, and magnetic properties of [(CH3)2NH2]Cu(HCOO)3. Our results elucidate the mechanism of magnetic
exchange mediated by formate anions, from which we examine the applicability of founda-tional theories of purely
inorganic perovskites.
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Video - MS1 Materials and Minerals

Wide angle X-ray Total Scattering analysis of highly stable CsPbBr3
Nanoplatelets
Anna Vivani [1], Federica Bertolotti [1], Georgian Nedelcu [2] [3], Antonio Cervellino [4], Maksym V. Kovalenko
[2] [3], Norberto Masciocchi [1], Antonella Guagliardi [5]

[1] University of Insubria, Como IT
[2] ETH Zurich, Zurich CH
[3] EMPA, Dubendorf CH
[4] Paul Scherrer Institut, Villigen CH
[5] CNR, Como IT

Cesium Lead Halide Perovskites (LHP) CsPbX3 (X = Cl, Br, I) nanocrystals are considered outstanding materials
for advanced applications such as lightning, photovoltaics and lasing [1]. Among their attractive opto-electronical
properties there are the bright photoluminescence (PL), which is tunable over the whole visible spectral region by
changing the halide composition, the narrow bandwidths (lt;100 meV) and the high quantum yields (up to 100%)
[2]. Two-dimensional nanoplatelets (NPLs) of CsPbX3 [3] are of particular interest because quantum confinement
effects can be tuned by controlling the NPLs thickness. The structural characterization of LHP nanocrystals
remains a critical issue, though they are essential to understand and control their exceptional properties [4].
With this contribution, I will present an in-depth structural and morphological characterization of highly stable
blue-emitting CsPbBr3 NPLs performed by a combination of Transmission Electron Microscopy and wide angle
X-ray total scattering (WAXTS) techniques. TEM images clearly indicated the pseudo-cubic faceting of NPLs.
The WAXTS analysis, based on atomistic models and the Debye scattering equation (DSE) [5] approach, enabled
a comprehensive picture of the structure and microstructure of CsPbBr3 NPLs, including the determination of
the orthorhombic crystal structure (in the Pnma SG), the thickness (six PbBr6 monolayers) and the peculiar
relationship between structure ad morphology [6]. The analysis indicated the preferential orientation of the
PbX6 octahedra with respect to the NPLs facets, with the equatorial halides exposed on the basal planes, and
surfaces defective in Br and Cs. An anisotropic lattice relaxation was also found, with the crystallographic b axis
(parallel to the axial halide direction) being the most expanded. This project was partially supported by MIUR
(PRIN-2017L8WW48, Project HY-TEC).

[1] M. V. Kovalenko et al. Science 2017, 358, 745.
[2] L. Protesescu et al. Nano Lett. 2015, 15, 3692.
[3] A. Pan et al. ACS Nano 2016, 10, 7943.
[4] F. Bertolotti et al. ACS Nano 2017, 11, 3819.
[5] P. Debye. Ann. Physik 1915, 11, 46, 809.
[6] F. Bertolotti et al. ACS Nano 2019, 13, 12, 14294.
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Video - MS2 Biocrystallography

Enantiorecognition of dihydropyrimidine-based antagonists of adeno-
sine A2B receptor by teicoplanin-based chiral stationary phases
Isabella Bolognino [1], Cosimo D. Altomare [1], Saverio Cellamare [1], Antonio Carrieri [1], Rocco Caliandro [2],
Benedetta Carrozzini [2], Benny Danilo Belviso [2], Eddy Sotelo [3], Maria Majellaro [3].

[1]University of Bari "Aldo Moro"V. Orabona 4, 70125 Bari, Italy
[2] Institute of Crystallography- CNR- Via Giovanni Amendola, 122/O, 70126 Bari BA, Italy
[3] Singular Research Center in Biological Chemistry and Molecular Materials (CIQUS), and Department of Or-
ganic Chemistry, Faculty of Pharmacy, University of Santiago de Compostela, E-15782, Santiago de Compostela,
Spain

Introduction:
About more than half of the drugs currently in use are chiral molecules and near 90% of them are marketed as
racemates. It is well known that the most of stereoisomers of chiral drugs exhibit distinct differences in pharma-
codynamics, pharmacokinetics, metabolism and toxicology. Analytical and preparative enantiomer separations
by chromatography and related techniques, therefore, play a crucial role in chemical industry and academic re-
search. The development of efficient methodologies to obtain both enantiomers with high enantiomeric purity
still remains a very important task, especially in the early stages of drug discovery.
Object:
The target library of this study consists of a novel class of potent and selective A2B adenosine receptor antago-
nists, identified through a wide exploration of the 3,4-dihydropyrimidin-2-(1H)-one chemotype. All the analytes
have only one stereogenic carbon.
The general aim of this work was to develop an appropriate chiral HPLC method for the enantio-separation of
3,4-dihydropyrimidin-2(1H)-one derivatives as A2B adenosine receptor antagonists. Along these lines it’s possible
to complete the enantio-specificity studies concerning the various receptors subtypes. Next to this objective there
is also that of rationalizing and interpreting chiral recognition mechanisms.

Methods:
In this work we report the direct separation of the enantiomers of several compounds using different mobile phases
in polar organic mode (POM) with macrocyclic glycopeptide column, based on teicoplanin aglycone (Chirobiotic
TAG TM ). In order to provide a support to the understanding of the enantio-recognition mechanism, three
Pirkle-type CSPs were investigated using isocratic normal-phase conditions.
To gather experimental evidences on the possible molecular mechanism of enantio-recognition it is particularly
widespread and useful to operate through competition or displacement.
To that end it was used N-acetyl-D-alanine as a competitor as it is capable of binding specifically in the cavity
of the aglycone teicoplanin. N-acetyl-D-Alanine was used as an additive in the mobile phase, at a fixed concen-
tration.
Considering the importance of the chiral recognition mechanism and the lack of available data for macrocyclic
glycopeptide-based columns, the experimental structure of TAG was determined by X-ray diffraction.
Results
Very high values of enantioselectivity (α) were obtained for some compounds by using teicoplanin aglycone
column eluting with net methanol .The results relating to the Pirkle-type stationary phases are also reported.
From the competition experiment it emerged that the retention factors decrease when the concentration of the
competitor agent increases, thus confirming that even for the compounds studied the enantio-recognition takes
place in the same cavity occupied by the competitor The structure-enantioselectivity relationships have been
rationalized by a computational docking model based on the experimental structure of TAG, and by molecular
dynamics simulations.
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Video - MS2 Biocrystallography

Insights into human membrane NAPE-PLD interactions
Sara Chiarugi [1], Valentina De Lorenzi [2], Eleonora Margheritis [2], Elisa Martino [3], Gianpiero Garau [2]

[1] NEST, Scuola Normale Superiore, Pisa, Italy; Center for Nanotechnology Innovation @NEST, Istituto Italiano
di Tecnologia, Pisa, Italy.
[2] Center for Nanotechnology Innovation @NEST, Istituto Italiano di Tecnologia, Pisa, Italy
[3] NEST, Scuola Normale Superiore, Pisa, Italy

The membrane-associated enzyme NAPE-PLD (N-acyl phosphatidylethanolamine-specific phospholipase D) gen-
erates the endogenous cannabinoid anandamide and other bioactive lipid signaling amides, which are key player
of a variety of physiological processes including synaptic plasticity, pain, stress, anxiety, inflammation and ap-
petite [1,2]. Recently, we reported the crystal structure of human NAPE-PLD and discovered specific binding
sites for the bile acid deoxycholic acid [3]. We demonstrated that the enzyme is turned on by the interaction with
bile acids, which act as structural cofactors at membrane interface [4]. The unique protein dimer architecture
of NAPE-PLD and the structural determinants of bile acid binding offer targets for the discovery of specific
small-molecule modulators in metabolic and eating disorders.
In this talk we will show the first structural findings of human NAPE-PLD in complex with selected ligands
having potencies in the micromolar and nanomolar range obtained by X-ray diffraction.

[1] L. Geurts, A. Everard, M. Van Hul, A. Essaghir, T. Duparc, S. Matamoros, H. Plovier, J. Castel, R. G.
P. Denis, M. Bergiers, C. Druart, M. Alhouayek, N. M. Delzenne, G. G. Muccioli, J. B. Demoulin, S. Luquet and
P. D. Cani, Nat. Commun., 6, 6495.
[2] E. D. Mock, M. Mustafa, O. Gunduz-Cinar, R. Cinar, G. N. Petrie, V. Kantae, X. Di, D. Ogasawara, Z. V.
Varga, J. Paloczi, C. Miliano, G. Donvito, A. C. M. van Esbroeck, A. M. F. van der Gracht, I. Kotsogianni, J.
K. Park, A. Martella, T. van der Wel, M. Soethoudt, M. Jiang, T. J. Wendel, A. P. A. Janssen, A. T. Bakker,
C. M. Donovan, L. I. Castillo, B. I. Florea, J. Wat, H. van den Hurk, M. Wittwer, U. Grether, A. Holmes, C. A.
A. van Boeckel, T. Hankemeier, B. F. Cravatt, M. W. Buczynski, M. N. Hill, P. Pacher, A. H. Lichtman and M.
van der Stelt, Nat. Chem. Biol., 2020, 16, 667–675.
[3] P. Magotti, I. Bauer, M. Igarashi, M. Babagoli, R. Marotta, D. Piomelli and G. Garau, Structure, 2015, 23,
598–604.
[4] E. Margheritis, B. Castellani, P. Magotti, S. Peruzzi, E. Romeo, F. Natali, S. Mostarda, A. Gioiello, D.
Piomelli and G. Garau, ACS Chem. Biol., 2016, 11, 2908–2914.
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Video - MS2 Biocrystallography

Structural insight into YAP-TEAD4 protein-protein interactions as
target for cancer treatment
Ludovica Lopresti [1], Cecilia Pozzi [1], Domenico D’Arca [2], Gaetano Marverti [2], Maria Paola Costi [3] and
Stefano Mangani [1]

[1] Department of Biotechnology, Chemistry and Pharmacy, University of Siena
[2] Department of Biomedical, Metabolic and Neural Sciences, University of Modena and Reggio Emilia
[3] Department of Life Sciences, University of Modena and Reggio Emilia

The Hippo pathway is a signalling network which plays a key role in tissue homeostasis and organ size con-
trol, by regulating cell growth, proliferation and apoptosis. Once activated, the signalling transduction involves
a core kinase-cascade, resulting in the phosphorylation, cytoplasmic retention and subsequent degradation of
the Yes-associated protein (YAP). YAP is a DNA transcription co-activator without an intrinsic DNA bind-
ing domain, which, in its hypo-phosphorylated status, translocates into the nucleus and directly interacts with
several DNA-binding partners. In mammalian cells, YAP primarily binds all four transcriptional enhancer asso-
ciate domain (TEAD1-4) family members [1]. Since TEADs transcription factors are, in turn, unable to induce
gene transcription, the interaction between YAP and TEAD is essential for the expression of Hippo pathway-
downstream genes, involved in cell proliferation and apoptosis [2]. All four human TEADs (hTEADs) allocate an
acylation binding site that is occupied by palmitic/myristic acid in physiological condition, but the influence of
TEAD acylation on YAP:TEAD interaction is yet not fully understood[3]. Dysregulations of the Hippo pathway
are associated with tumorigenesis, thus targeting YAP:TEAD interaction is an emerging, attractive therapeutic
strategy in the oncology field[4]. To date, very few YAP:TEAD4 inhibitors have been reported and the develop-
ment of new molecules targeting this protein complex remains challenging[5]. Structural information are missing
and more work is necessary to contribute to function and ligand design.
Here, we report the development of reliable protocols for co-expression, co-purification and crystallization of
the TEAD-binding domain (TBD) of human YAP (hYAP) (fragment 50-171) in complex with the C-terminal
YAP-Binding Domain (YBD) of hTEAD4 (residues 217-434). Crystals of the hYAP-hTEAD4 complex were ob-
tained using the microseeding crystallization technique, leading us to obtain the first structural characterization
of the de-acylated state of this complex. The overall structure of de-acylated TEAD4 closely resembles that of
the acylated protein in agreement with the biochemical and cellular assays of Mesrouze et al[3], assessing that
acylation is not required for the interaction with hYAP, but it contributes to TEAD4 stability. However, some
differences have been detected in the conformation of hYAP1 and in the orientation of its flexible N-terminal
region.
Our investigation aims to the unveil the mechanisms regulating YAP:TEAD4 protein-protein interactions to
support the rational design of new TEAD4 binder, preventing the formation of the complex.

[1] Zhao, B., Tumaneng, K. & Guan, K. Nat Cell Biol. 2011; 13, 877–883.
[2] Vassilev A, Kaneko KJ, Shu H, Zhao Y, DePamphilis ML. Genes Dev. 2001;15(10):1229-1241.
[3] Mesrouze, Y., Meyerhofer, M., Bokhovchuk, F., Fontana, P., Zimmermann, C., Martin, T., Delaunay, C.,
Izaac, A., Kallen, J., Schmelzle, T., Erdmann, D., & Chène, P. Protein science. 2017; 26(12), 2399–2409.
[4] Santucci M., Vignudelli T., Ferrari S., Mor M., Scalvini L., Bolognesi M.L., Uliassi E., Costi M.P. J. Med.
Chem. 2015;58:4857–4873.[5] Calses PC, Crawford JJ, Lill JR, Dey A. Trends Cancer. 2019;5(5):297-307.
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Identification of phosphate-containing compounds as new inhibitors
of 14-3-3/c-Abl protein–protein interaction
Giusy Tassone [1], Leire Iralde Lorente [1], Letizia Clementi [2], Lorenzo Franci [3-5] Claire Munier [6], Ylenia
Cau [1], Mattia Mori [1], Mario Chiariello [3,5] Adriano Angelucci [2], Matthew Perry [6], Cecilia Pozzi [1],
Stefano Mangani [1], Maurizio Botta [1]

[1] Department of Biotechnology, Chemistry and Pharmacy, Department of Excellence 2018-2022, University
of Siena, Siena, Italy
[2] Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy
[3] Istituto per lo Studio, la Prevenzione e la Rete Oncologica (ISPRO), Siena, Italy
[4] Department of Medical biotechnologies, Department of Excellence 2018-2022, University of Siena, Siena, Italy
[5] Consiglio Nazionale delle Ricerche, Istituto di Fisiologia Clinica, Siena, Italy
[6] Medicinal Chemistry, Research and Early Development, Respiratory, Inflammation and Autoimmune (RIA),
BioPharmaceuticals R&D, AstraZeneca, Gothenburg, Sweden

Protein–protein interactions (PPIs) play a pivotal role in almost all cellular processes, classifying them as attrac-
tive targets for drug discovery [1]. The modulation of PPIs through molecules acting as inhibitors or stabilizers
is a promising strategy for the treatment of various human diseases, including cancer [2]. The initial approach
has been to modulate PPIs by the inhibition, although recently, new strategies based on PPI stabilization have
appeared [3]. Human 14-3-3s are a family of seven protein isoforms (β, γ, ε, η, σ, τ , and ζ) that are implicated
in a wide variety of cellular processes in which they recognize partner proteins through specific PPIs. 14-3-3s ex-
ploit their function as homo- or heterodimers that bind to their partner proteins in a phosphorylation-dependent
manner [4]. Owing to their cellular role, aberrant 14-3-3 PPIs contribute to a wide variety of pathologies. c-Abl,
a tyrosine kinase important for cell survival, proliferation, adhesion, and motility, is a 14-3-3 protein partner,
specifically of the σ and ζ isoforms. The 14-3-3/c-Abl PPI is related to carcinogenesis, playing a pivotal role in the
pathogenesis of chronic myeloid leukemia [5]. Previous studies have demonstrated that molecules able to disrupt
this interaction improve the nuclear translocation of c-Abl, inducing apoptosis in leukemia cells [6]. Through
an X-ray crystallography screening program, we have identified two phosphate-containing compounds, inosine
monophosphate (IMP) and pyridoxal phosphate (PLP), as binders of human 14-3-3σ, by targeting the protein
amphipathic groove [7]. Interestingly, they also act as weak inhibitors of the 14-3-3/c-Abl PPI, as demonstrated
by NMR, SPR, and FP data. A 37-compound library of PLP and IMP analogues have been investigated using
a FP assay, leading to the identification of three further molecules acting as weak inhibitors of the 14-3-3/c-Abl
complex formation. The antiproliferative activity of IMP, PLP, and the three derivatives has been tested against
K-562 cells, showing that the parent compounds have the most pronounced effect on tumor cells. PLP and IMP
have also been effective in promoting the c-Abl nuclear translocation in c-Abl overexpressing cells. Further, these
compounds have low cytotoxicity on human Hs27 fibroblasts. In conclusion, our data suggest that 14-3-3σ target-
ing compounds represent promising hits for the further development of drugs against c-Abl-dependent cancers [7].

[1] P. Thiel, M. Kaiser, C. Ottmann Angew. Chem. Int. 2012, 51, 2012.
[2] S. Andrei, S.A. E. Sijbesma, M. Hann, J. Davis, G. O’Mahony, M.W.D. Perry, A. Karawajczyk, J.E. Eickhoff,
L. Brunsveld, R.G. Doveston, L.G. Milroy, C. Ottmann. Expert Opin. Drug Discovery 2017, 12, 925.
[3] D. Bier, P. Thiel, J. Briels, C. Ottmann. Prog. Biophys. Mol. Biol. 2015, 119, 10.
[4] A. Aitken Semin. Cancer Biol. 2016, 16, 162.
[5] A. Pendergast Nat. Cell Biol. 2005, 7, 213.
[6] M. Mancini, V. Corradi, S. Petta, E. Barbieri, F. Manetti, M. Botta, M.A. Santucci. ACS Chem. Biol 2011,
336, 596
[7] L. Iralde-Lorente, L. Clementi, L. Franci, C. Munier, Y. Cau, M. Mori, M. Chiariello, A. Angelucci, M. Perry,
C. Pozzi, S. Mangani, M. Botta. ACS Chem. Biol 2020, 15, 1026.
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Video - MS3 Crystal growth

Epiaxial match drives the Growth of magnetite microinclusions in
mlivine in rocks recording deserpentinization under mantle Condi-
tions
Mattia La Fortezza [1], Marcello Campione [1], Matteo Alvaro [2], Marco Scambelluri [3], Nadia Malaspina [1]

[1] University of Milano-Bicocca
[2] University of Pavia
[3] University of Genova

Magnetite-bearing multiphase fluid inclusions hosted in metamorphic olivine from Cerro del Almiréz meta-
harzburgites (Cordillera Betica, Spain) have been interpreted as remnants of the fluid produced by the antigorite
breakdown, as a consequence of prograde metamorphism along a subducting slab [1]. The crystallographic recip-
rocal relations between magnetite inclusions and olivine host have been investigated performing in-situ measure-
ments with a single-crystal diffractometer. The results show that magnetite and olivine grow in mutual contact,
sharing (111) and (100) crystallographic planes, respectively. A geometrical modelling of the mismatch between
the two mineral lattices in mutual contact enabled to demonstrate that when magnetite〈110〉 and olivine〈011〉
crystallographic directions are parallel all the reticular nodes of magnetite (111) plane coincide with nodes of
olivine (100), indicating a perfect epitaxial registry between the two lattices. This type of epitaxy represents an
exceptional occurrence, favoring the heterogeneous nucleation of magnetite on olivine.

[1] M. Scambelluri, P. Bottazzi, V. Trommsdorff, 2001, Earth and Planet Sci Lett 192, 457-470.
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Crystal chemistry and behavior at non-ambient conditions of natural
REE–arsenates and –phosphates

Francesco Pagliaro [1], Paolo Lotti [1], Alessandro Guastoni [2], Davide Comboni [3], Nicola Rotiroti [1], Giacomo
Diego Gatta [1]

[1] Università degli Studi di Milano
[2] Università degli Studi di Padova
[3] European Synchrotron Radiation Facility, Grenoble

Rare earth elements (REE) represent a group of 15 elements, divided into LREE (La-Eu) and HREE (Gd-
Lu) on the basis of their atomic weight coupled with decreasing atomic radii from La to Lu. REE are classified
as critical raw materials by the European Commission, due to their elevated supply risk and high economic
importance. Several studies have been dedicated to the chemical and physical properties of REE-bearing natural
compounds, in order to better understand the conditions at which these minerals form, as well as to identify new
strategies useful for mining and exploitation of mineral resources.
The present contribution belongs to a larger project, focusing on four mineralogical species occurring within
the REE-enriched pegmatitic dikes and alpine fissures that crop out at Mt. Cervandone (Western Alps, Italy):
monazite-(Ce), xenotime-(Y), chernovite-(Y) and gasparite-(Ce). These minerals have the general formula ABO4,
where A is populated by Y or a REE metal and B by P or As. Monazite-(Ce) (ideally REEPO4) and gasparite-
(Ce) (REEAsO4) crystallize in the monoclinic P21/n space group, whereas xenotime-(Y) [(Y,REE)PO4] and
chernovite-(Y) [(Y,REE)AsO4] show tetragonal symmetry (s.g.: 41/amd). We aim to characterize: the crystal
chemistry and crystal structures, (P,T)-phase stability and possible phase transitions, thermo-elastic behaviors
and structural re-arrangements at non-ambient conditions of these minerals.
Here we present the preliminary data obtained so far, which include: 1) the crystal-chemical and structural charac-
terization of samples of monazite-(Ce), xenotime-(Y), chernovite-(Y) and gasparite-(Ce) from Mt. Cervandone,
by means of WDS-EPMA and single-crystal X-ray diffraction analyses; 2) the isothermal high-P behavior of
gasparite-(Ce) (at ambient-T, investigated for the first time) up to 10 GPa, by means of in situ single-crystal
synchrotron X-ray diffraction using a diamond anvil cell. Gasparite-(Ce) does not experience any P-induced
phase transition within the P-range investigated. A II-order Birch-Murnaghan equation of state was fitted on
the V-P data, yielding a refined bulk modulus KP0,T0 = 106.7(9) GPa and V0= 323.8(1) Å3. P-induced struc-
tural deformation mechanisms at the atomic scale will be discussed.
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Cocrystallization, high pressure/low temperature behaviour and vapoc-
hromism in a family of aurophilic Copper-Gold Supramolecular net-
works.
Emanuele Priola [1], N. Curetti [2], P. Benna [2], D . Marabello [1], J. Andreo [3], A. Giordana [1], L. Operti [1],
E. Diana [1]

[1] Department of Chemistry, Universita di Torino, Via Pietro Giuria 7, 10125 Torino, Italy
[2] Department of Earth Sciences, Universita di Torino, Via Valperga Caluso 35, 10125 Torino, Italy
[3] Dipartimento di Chimica Generale ed Inorganica, Chimica Analitica, Chimica Fisica, Università di Parma,
Viale G. P. Usberti 17A, 43100 Parma , Italy

The synthesis and conception of coordination polymers and supramolecular networks based on gold(I) com-
plexes used as metallo-ligands (especially dicyanoaurate) is an established procedure to obtain materials with
exciting properties: phosphorescence, non-linear optical behaviour, vapochromism and non-classical response
to temperature and pressure [1-2]. However, the appearance of these solid-state properties is often connected
to the manifestation of aurophilic interaction. The Au(I)Au(I) interaction, an attraction between closed shell
d10 metal centres, is a relativistic effect that has a strength comparable to that of classical hydrogen bond [3].
Therefore, the study of new functional materials based on gold(I) properties must encourage the formation of
these contacts in the crystal environment. We prepared, by a judicious choice of chelating ligands and balance
in coordination equilibria [4], a series of 12 new coordination polymers or supramolecular networks based on
dicyanoaurate anion and copper complexes presenting aurophilic interactions. The choice of copper as metal
centre to connect to [Au(CN)2]− makes the synthesis particularly predictable due to the Jahn-Teller effect in the
case of Cu(II), and the appearance of Cu(I) compounds due to redox effect of specific ligands will be commented.
These compounds have been tested for vapochromism, and their behaviour in presence of ammonia has been
interpreted with Raman, Ir and Uv-Vis absorption spectroscopy. On the same time, the response to temperature
(T= 100-420 K) and pressure (P= 0.1-1.5 GPa) of {Cu(bipy)2[Au(CN)2]}[Au(CN)2] (bipy =2,2’-bipyridine),
a prototypical bimetallic aurophilic supramolecular network, has been investigated. Both the dependence of
structural and reticular parameters to thermal and compression stimuli has been studied, and a phase transition
at 1.2 GPa has been revealed. Moreover, we investigated the possibility to modulate the structural behaviour
with the cocrystallization with other d10 metal tectons , and we demonstrate the possibility to obtain inclusion
compounds with the presence of Hg(CN)2 with a 3D weakly interacting framework still presenting AuAu contacts.

[1] Cairns, A.B ., Catafesta, J., Levelut, C. et al. (2013) Nature Mater. 12, 212.
[2] Roberts, R.J., Le, D., Leznoff, D.B. (2017) Inorg. Chem. 56, 7948.
[3] Schmidbaur, H., Schier , A. (2012) Chem. Soc. Rev. 41, 370.
[4] Priola, E., Volpi, G., Rabezzana, R., Borfecchia, E., Garino, C., Benzi, P., Martini, A., Operti, L., Diana, E.
(2020) Inorg. Chem. 59, 203.
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Using the Cambridge Structural Database to study the role of the
halide in the formation of argentophilic interaction in XAgL com-
pounds.
Laura Contini [1], Lucia Maini [1]

[1] Alma Mater Studiorum Univeristy of Bologna

The presence of Argentophilic interactions dramatically influence the final properties of silver-based materi-
als. In our studies we are interested in coordination polymers based on XAgL where X = Cl, Br, I and L is an
organic ligand.
The Cambridge Structural Database collects about 700 XAgL structures, that show a great structural variability:
complexes, clusters, coordination polymers and hybrid coordination polymers.
The possibility of studying the values of the Ag-Ag distance in these compounds made possible to identify the
presence of argentophilic interaction by applying the distance criterion. The Knowledge Discovery in Database
(KDD) approach was used to gain information on the influence of the halide in the formation of the argentophilic
interaction.
The interaction is present in the 47% of the structures considered. In these structures the interaction is in the
94% of the times supported by the presence of at least one bridged halogen between the two ions involved. It was
also observed that the ability of the three halides in supporting the interaction increases going down the group.
The results obtained with KDD were then compared to a set of XAgL structures, previously isolated by the
research group of Molecular Crystal Engineering, which were not included in the initial set. This step allowed
to both validate the results gained with KDD and to improve the knowledge on the structures isolated by the
research group.

21



Video - MS4 Theory and methods

Direct derivation of the crystalline fraction of highly potent active
pharmaceutical ingredients via X-ray powder diffraction
Laura Dall’Olio [1], Lucia Maini [1]

[1] PolyCrystalLine S.P.A
[2] University of Bologna

The direct derivation (DD) method is a novel quantification technique based on the simple intensity–composition
equation, which determines the weight fractions of the individual phases in a mixture from the chemical formulas
of the components alone. By applying the DD method, the crystallinity degree of mixed organic compounds,
including crystalline α lactose monohydrate and amorphous hydroxypropyl methylcellulose, with low crystalline
fractions (20%) can be quantified. Different scenarios, i.e., known unit cell parameters (method a), unknown
structural information and known pure reference standards (method b), and unknown structural information and
pure reference standards (method c), were considered in this study. The case in which the Kapton® film was used
as the containment system was evaluated by method b. The relative errors in methods a and b were comparable
and reasonable (below 20%) but large in method c. In method c, the crystalline percentage was underestimated
and the relative errors ranged up to 40%. The relative errors obtained via method b when using contained and
uncontained potent substances were similar. The results indicate the importance of determining the crystalline
reflections. The accuracy of the DD method considerably improved in the presence of pure reference standards
(methods a and b). The highly potent compound contained in the Kapton® film was accurately quantified by
subtracting the film signal (i.e., removing the matrix effect) from the total signal.
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Same or different – that is the question: identification of crystal forms
from crystal structure data
Pietro Sacchi [1], Aurora J. Cruz-Cabeza, Matteo Lusi [2,3], Elisa Nauha [3], Joel Bernstein [3][’]

[1]University of Manchester
[2] University of Limerick,
[3] New York University Abu Dhabi
[’] deceased

The comparison of new structural data with crystal structures stored in the Cambridge Structural Database
(CSD) is becoming ordinary when dealing with recognition and identification of original solid forms. Indeed,
this is a consequence of the ever-increasing number of deposited crystal structures and of the development of
new structural comparison tools. We performed a CSD search for single-component crystal structures of organic
compounds, resulting in 8102 refcode families with more than one entry. The crystal structure similarity (CSS)
and the powder pattern similarity (PXS) tools implemented in the CSD Materials module of Mercury were used
to quantitatively assess the degree of similarity for pairs of structures in each family, in order to identify potential
polymorphs or structure redeterminations. A total of 47422 pairwise comparisons shows that in most cases (84%)
both comparison methods agree in discriminating between the two categories. An analysis of selected examples
for which the comparison methods disagree (16%) reveals that ambiguity is due to several reasons including
experimental conditions employed for diffraction data collections (i.e. temperature and/or pressure) or crystal-
lographic errors during structure solution. For those borderline cases, the decision to designate a pair of entries
as redeterminations of the same structure or polymorphs still relies on the combination of several comparison
techniques performed by an expert practitioner.
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Exploring molecular gigantism with continuous rotation electron diffrac-
tion
Laura Samperisi [1], Zhehao Huang [1]

[1] Stockholm University

Stable crystalline materials with nanometer-sized g̈iantp̈ores are of great interest for many applications in cataly-
sis, gas storage/separation or as nanoreactors. Metal-organic frameworks (MOFs) can be a good choice to obtain
porous structures with giant unit cells, because the nature and coordination of the inorganic species, the shape,
dimensions, and the composition of the linkers, and the choice of functional groups can all be varied. Here, the
main difficulty lies in controlling the size of the resulting structures that often are obtained as nano- or micro-
metric crystals impossible to investigate by single crystal x-ray diffraction. In addition to that, the resulting
powder patterns are too complicated to be correctly interpreted.
Up to now, the structures of giant MOFs like MIL-100 and MIL-101 have been predicted by modelling, although
this is not a routine and rather challenging approache. Ab initio structure solution from such MOFs has not
been previously demonstrated.
We show that ab initio structure determination is possible through continuous Electron Diffraction (cRED).
Data were collected from individual crystals of MIL-100 (Ti-Co), with the unit cell volume of 443479 Å3, on a
JEOL JEM-2100 LaB6 equipped with a Timepix hybrid pixel detector and the structure was solved ab initio using
direct methods implemented in SHELXS. All the independent non-hydrogen atoms were found in the structure
solution and freely refined in SHELXL.
To the best of our knowledge, this is the biggest MOF solved ab initio by electron diffraction and not by model
building. The result opens the way to the discovery of new giant MOFs with extreme complexity of the crystal
structure and huge potential applications.
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Graphite-based geothermometry of Yamato 74123 ureilitic meteorite
Anna Barbaro [1], M. Chiara Domeneghetti [1], Lidia Pittarello [2], Ludovic Ferrière [2], Mara Murri [3], Oliver
Christ [4], Cyrena A. Goodrich [5], Matteo Alvaro [1], Fabrizio Nestola [4, 6]

[1] Department of Earth and Environmental Sciences, University of Pavia
[2] Natural History Museum, Department of Mineralogy and Petrography
[3] Department of Earth and Environmental Sciences, University of Milano-Bicocca
[4] Department of Geosciences, University of Padova
[5] Lunar and Planetary Institute, USRA
[6] Geoscience Institute, Goethe-University Frankfurt

In this work, investigation of diamond and graphite present in ureilite Yamato 74123 (Y-74123), performed
by X-ray diffraction and micro-Raman spectroscopy, is reported. The results of this study showed that nano-
diamonds (11-15 nm) and micro diamonds coexist together with nano-graphite aggregates. Graphite recorded an
average temperature Tmax of 1314 °C (±120 °C) that agrees with previously estimated crystallization temper-
atures reported for graphite in Almahata Sitta ureilites (AhS). The results obtained on Y-74123 are consistent
with the recent ones on the NWA 7983 ureilite concerning the origin of carbon phases. Therefore the coexistence
of nano- and micro diamond together with nano-graphite suggests that diamond grains had formed after a shock
event occurred in the Ureilitic Parent Body (UPB) during its history, as supported by the evidence of shock
effects in olivine, such as mosaicism and planar fractures ( 15 GPa). The contemporaneous formation of nano-
diamonds and micro-diamonds (with the assistance a Fe-Ni melt catalysis) may be related to the heterogeneous
propagation and local scattering of the shock wave, validating the shock origin for diamond and without requiring
long growth times in a large planetary body.
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Rare and new mineralogical phases from Gomati, Chalkidiki, North-
ern Greece
Micol Bussolesi [1], Giovanni Grieco [1], Federica Zaccarini [2], Evangelos Tzamos [3]

[1] University of Milan
[2] University of Leoben
[3] Aristotle University of Thessaloniki

The Gomati ultramafic body (Chalkidiki peninsula, Northern Greece) is one of the ophiolite occurrences outcrop-
ping in the Serbo-Macedonian Massif, one of the geotectonic terranes composing the Hellenides orogenic belt.
Ophiolites in this domain have an unclear origin, and consist of altered peridotites hosting scattered chromitite
bodies with massive, schlieren and disseminated textures. Rare mineralogical phases have been detected in two
localities of the Gomati body, St. George and Tripes, within massive chromitites and associated clinopyroxenites.
Minerals in the Ni-Cu-Sb-As system were found in chloritized clinopyroxenites in contact with chromitites within
the St. George locality [1]. Some of the detected phases correspond to the minerals maucherite (Ni11As8), orcelite
(Ni5−xAs2) and breithauptite (NiSb), while others do not correspond to any mineral reported in the IMA list.
The chemistry of these phases clusters around the following ideal stoichiometries: Ni3As, Ni5As2, (Ni,Cu)5−xSb2,
(Ni,Cu)2Sb and (Ni,Cu)11Sb8. The analyses that approach the stoichiometry (Ni,Cu)5−xSb2 may correspond
to a Sb-analogue of orcelite and (Ni,Cu)11Sb8 probably represents the Cu-rich Sb-analogue of maucherite. The
(Ni,Cu)2Sb phase has a composition similar to one reported in the chromitite of the Tulameen complex [2]. In
case of As-dominant compositions, Ni3As may correspond to the mineral dienerite, formerly discredited by the
IMA and only recently under revalidation [3], while the species Ni5As2 could represent a new arsenide.
Such an anomalous mineral assemblage in the Gomati ophiolite is puzzling. While ultramafic rocks contain Ni
and As of magmatic origin, the presence of Sb and Cu could be indicative of a metasomatic enrichment, probably
linked to the presence of Sb-rich porphyry mineralizations in the area [4].
Within the same Gomati body an unknown Platinum Group Mineral was found within a massive chromitite
sample at Tripes, 2 km north of St. George. It is a Ni-Ir-Fe-Cu sulfide with a stoichiometry approaching Me:S
1:1. Minerals with a similar composition were detected within the Ojen lherzolite massif in Spain [5] and within
mantle tectonites of the Tiebaghi massif of New Caledonia [6] and the Finero complex [7]. These minerals could
represent a PGE-rich variety of pyrrothite, especially considering the preferential solubility of Ir and Rh within
this mineral. However, the possibility that they could represent a new mineralogical species cannot be excluded.

[1] M. Bussolesi, G. Grieco, F. Zaccarini, E. Tzamos. Rare and new compounds in the Ni-Cu-Sb-As system:
first occurrence in the Gomati ophiolite, Greece. Period. di Mineral. 2020, 89, 63–76.
[2] G.T. Nixon, L.J. Cabri, J.H.G. Laflamme. Platinum-group-element mineralization in lode and placer deposits
associated with the Tulameen Alaskan-type complex, British Columbia. Canodian Mineral. 1990, 28, 503–535.
[3] P. Bonazzi, L. Bindi. Dienerite, Ni3As: a mineralogical species to revalidate. In Proceedings of the Congresso
SIMP-SGI-SOGEI Parma; 2019; p. 65.
[4] E. Tzamos, A. Papadopoulos, G. Grieco, S. Stoulos, M. Bussolesi, E. Daftsis, E. Vagli, D. Dimitriadis, A.
Godelitsas. Investigation of Trace and Critical Elements (Including Actinides) in Flotation Sulphide Concen-
trates of Kassandra Mines (Chalkidiki, Greece). Geosciences 2019, 9, 164.
[5] J. Torres-Ruiz, G. Garuti, M. Gazzotti, F. Gervilla, P.F. Hach-Ali. Platinum-group minerals in chromitites
from the ojen lherzolite massif (Serrania de Ronda, Betic Cordillera, Southern Spain). Mineral. Petrol. 1996,
56, 25–50.
[6] O. Legendre, T. Augé. Mineralogy of platinum-group mineral inclusions in chromtites from different ophiolitic
complexes. In Proceedings of the Conference metallogeny of basic and ultrabasic rocks; 1986; pp. 361–372.
[7] G. Garuti, A.J. Naldrett, A. Ferrario. Platinum-group elements in magmatic sulfides from the Ivrea Zone;
their control by sulfide assimilation and silicate fractionation. Econ. Geol. 1990, 85, 328–336.
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Structural interpretations about how heterogeneous lyophobic sys-
tems based on Si-zeolites compressed in electrolyte aqueous solutions
work: a mini review
Giorgia Confalonieri [1], Andrey Ryzhikov [2,3], Giovanna Vezzalini [1], Habiba Nouali [2,3], Rossella Arletti [1],
T. Jean Daou [2,3]

[1] Dipartimento di Scienze Chimiche e Geologiche, Università di Modena e Reggio Emilia, Modena, Italy
[2] Université de Haute Alsace (UHA), AxeMatériaux à Porositè Contrôlée (MPC), Institut de Science des Matéri-
aux de Mulhouse (IS2M), Mulhouse, France.
[3] Université de Strasbourg, Strasbourg, France.

Heterogeneous lyophobic systems (HLSs) for mechanical energy absorption and storage consist of non-wetting
fluids intruded by pressure into hydrophobic porous materials such as Si-Zeolites. The applied mechanical en-
ergy is, in this way, converted into solid/liquid interfacial energy. When pressure is released, depending on the
zeolite/liquid system, the liquid can be completely, partially, or even not extruded. These systems are thus
classified as spring, shock-absorber, or bumper displaying complete energy restoring, dissipation or absorption
of mechanical energy, respectively. On the basis of their behavior after pressure release, HLSs can be used in
many technological fields: as dampers instead of the conventional car’s oils, to produce actuators, in bumpers,
anti-seismic and wind-induced protection. In the past, many works focused on HLSs based on hydrophobic pure
silica zeolites intruded by water [1], but recent researches proved that the use of electrolyte aqueous solutions
improved the performances of these systems (e.g. intrusion or extrusion pressure, intruded or extruded solution
volume). Many HLS constituted by Si-zeolites and LiCl aqueous solutions were studied by means of porosimetry,
but no structural interpretations of the mechanisms involved were provided due to the limit of the X-Ray powder
diffraction (XRPD) in the detection of light atoms. However, XRPD in situ during compression and decompres-
sion is demonstrated to be incredibly useful when other solutions are used. In the case of pure silica ferrierite
compressed in MgCl2 aqueous solution, the nature of the penetrated extraframework species and their positions
were determined. This allowed to determine that at high pressure the composition of the extraframwork content
was close to that of the saturated solution i.e. MgCl2·10H2O [2]. Similar results were obtained in the case of
all silica chabazite intruded by NaBr 2M, NaCl 2M and 3M, CaCl2 2M and 3M electrolyte aqueous solutions
[3]. A composition of intruded solution near or even higher than the corresponding saturated one was found also
in Si-LTA compressed in NaCl 2M and CaCl2 2M [4]. These results coupled with the higher intrusion pressure
displayed by these systems, compared to those obtained by pure water, suggest the desolvation mechanism as
the main driven force in the intrusion process. The structural analysis contributed to understand the energetic
behavior of these systems on the basis of the chemical bonds between framework and extraframework species
and between extraframework species both at HP and when ambient pressure is restored.

[1] L. Tzanis, H. Nouali, T.J. Daou, M. Soulard, J. Patarin, Mater. Lett. 2014, 115, 229-232.
[2] R. Arletti, L. Ronchi, S. Quartieri, G. Vezzalini, A. Ryzhikov, H. Nouali, T.J. Daou, J. Patarin, Micropor.
Mesopor. Mat. 2016, 235, 253-260.
[3] G. Confalonieri, A. Ryzhikov, R. Arletti, H. Nouali, S. Quartieri, T.J. Daou, J. Patarin, J. Phys. Chem. C.
2019, 284, 161-169.
[4] G. Confalonieri, A. Ryzhikov, R. Arletti, S. Quartieri, G. Vezzalini, C. Isaac, J.J. Paillaud, H. Nouali, T.J.
Daou, Phys. Chem. Chem. Phys. 2020, 22, 5178.
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Crystal engineering and solid-state molecular motion: from preces-
sional motion to binary and ternary solid solutions of ionic plastic
crystals
Simone D’Agostino [1]

[1] University of Bologna

The crystal engineering “toolbox” can be successfully employed for the design of solid-state rotors and plas-
tic crystals, as well as the deliberate modification of their dynamical properties. The understanding and control
of molecular motions in the solid-state could open up to the development of new functional materials.
In this talk, I will discuss two examples concerning the solid-state dynamic behavior and phase transition of
supramolecular salts made up of globular cations and halides as counterions, and how it is possible to modulate
their order-disorder transitions though the formation of crystalline solid-solutions.
Given the structural similarities between the salts, binary and ternary solid solutions have been thus obtained,
and the composition-dependent field of stability of the order-disorder transitions has been studied by a combi-
nation of XRD, calorimetric (TGA and DSC), and solid-state-NMR techniques.
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Quartz metastability at high pressure: what new can we learn from
polarized Raman spectroscopy?
Marta Morana [1], Boriana Mihailova [2], Ross J. Angel [3], Matteo Alvaro [1]

[1] University of Pavia
[2] University of Hamburg
[3] CNR-IGG

In this contribution we describe the pressure dependence of the polarized Raman scattering of quartz, one
the most common minerals, under hydrostatic conditions up to 9 GPa. We extended the available pressure
calibrations, usually limited to the two most intense peaks, to a larger number of modes, providing polynomial
functions that describe the relationship between pressure P and wavenumber shift ∆ω for the 128-, 206-, 265-,
464-, 696-, 809-, 1080- and 1161-cm−1 modes. Furthermore, the pressure behavior of the LO-TO splitting is
characterized up to 9 GPa under hydrostatic conditions for the first time. The pressure-induced wavenumber
changes and derived phonon compressibilities show that longitudinal and transverse modes can be used inter-
changeably for the calculation of strains through the Grüneisen tensor, a matter tensor showing the response
of the atomic dynamics versus the equilibrium crystal configuration to variations in temperature or pressure, to
derive the strains in crystals, such as mineral inclusions, under non-hydrostatic conditions. A careful charac-
terization of the linewidths as a function of pressure shows that they are sensitive to the metastability of the
α-quartz structure with respect to the high-pressure silica polymorphs. It is proposed that strong multiphonon
interactions contribute to the stability of the structure of quartz at ambient conditions. Thus, a reference data
set of polarized Raman spectra is a useful guide to interpret correctly experimental results from quartz crystals
trapped naturally as inclusions in other minerals.
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Bipyrazolate-based zinc(II) MOFs as luminescent sensors for mer-
cury(II) in aqueous solutions
Marco Moroni [1], Angelo Maspero [1], Andrea Penoni [1], Luca Nardo [1], Massimo Mella [1], Simona Galli [1]

[1] Dipartimento di Scienza e Alta Tecnologia, Università dell’Insubria, Como, Italy

Waters contamination by mercury, a highly toxic metal spread in the environment by anthropogenic activi-
ties, contributes to health problems at a global level. Indeed, its accumulation in the human body through the
food chain can determine heart or cardiovascular diseases, cognitive or motion disorders, renal failures. Among
the different techniques used to detect or remove heavy metals from water, adsorption is both economic and ef-
fective. Many traditional adsorbents, such as nano-sized metal oxides, layered metal sulfides, activated carbons,
or graphene oxides, have been investigated in this research area. Nevertheless, undesired limitations of these
materials (slow adsorption kinetics, limited selectivity, poor regeneration [1]) make the development of advanced
porous materials for heavy metal sensing or sequestration a highly desirable goal. Promising candidates in this
field [2] are metal-organic frameworks (MOFs) [3], a class of crystalline materials featuring 3D open structures
built up by the self-assembly of metal ions and organic linkers through coordination bonds. An appropriate
choice of nodes and spacers allows to tune MOFs structural and functional properties.
To produce a luminescent sensor for Hg2+ in aqueous solutions, we prepared the bipyrazolate-based MOFs
Zn(C2BPz) (i-Zn) and Zn(C2BPz) x nDMF (ni-Zn) [H2C2BPz = 1,2-bi(pyrazol-4-yl)-ethyne; DMF = dimethyl-
formamide], containing a triple bond in the ligand skeleton. The two materials feature a 3D porous network with
1D square (ni-Zn) or rhombic channels (i-Zn), though the interpenetration about the triple bond in i-Zn causes
the empty volume of the two compounds to be significantly different (55 vs. 22%). Both MOFs display high
thermal stability in air [at least up to 450 °C and 490 °C for ni-Zn and i-Zn, respectively; VT-PXRD evidence].
Upon water suspension under ambient conditions, ni-Zn interconversion into i-Zn is observed in 1 day, while i-Zn
is stable for at least 15 days. Preliminary tests carried out suspending i-Zn in HgCl2 aqueous solutions unveiled
Hg2+ and Cl− adsorption (XRF and PXRD evidence) concomitant with a gradual i-Zn to ni-Zn transformation
(PXRD evidence), whose rate depends on the metal salt concentration. The combination of solid-state UV-Vis
absorption, fluorescence emission and fluorescence excitation spectroscopy highlighted a key difference in fluores-
cence emission by the two MOFs at ca. 470 nm upon excitation at 365 nm. This occurrence can be effectively
used to discriminate among the two materials, i.e. to easily detect the i-Zn to ni-Zn interconversion promoted
by Hg2+ adsorption, making this system promising as a luminescent sensor for this heavy metal ion.

[1] J.Li, X.Wang, G.Zhao, C.Chen, Z.Chai, A.Alsaedi, T.Hayatf, X.Wang Chem. Soc. Rev. 2018, 47, 2322.
[2] P.A. Kobielska, A.J. Howarth, O. K.Farha, S.Nayak Coord. Chem. Rev. 2018, 358, 92.
[3] a) The Chemistry of Metal–Organic Frameworks: Synthesis, Characterization, and Applications. S.Kaskel,
Wiley-VCH Verlag GmbH & Co, 2016, Volume 1. b) Introduction to Reticular Chemistry: Metal-Organic Frame-
works and Covalent Organic Frameworks. O.M. Yaghi, M.J. Kalmutzki, C.S. Diercks, Wiley-VCH Verlag GmbH
& Co, 2019.
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The study of influence of side chains and intermolecular interactions
in organic semicondutor molecules
Priya Pandey [1], Enrico Modena [2], Lucia Maini [2]

[1] Polycrystalline SPA
[2] University of Bologna

A detailed understanding and analysis of intermolecular interaction and thus, crystal packing has undoubt-
edly utmost importance in crystal engineering. The visualization of these interactions and a molecule ‘as a
whole’ is now-a-days supported by various software tools, which enables us to explore and encode the packing
modes and the crystalline environments of the molecule.[1] Such tools like CSD-material and Crystal Explorer
has become widely popular in the crystallographer’s community lately. Our work presents the detailed study of
organic semiconductor molecules with BTBT core and a comparative analysis of the role of different side chains.
We exploit the above-mentioned tools to investigate the structural differences observed while changing the class
or bulk of the side chains which influences the overall structure. The surface maps proved to be crucial for rapid
and simultaneous identification of the smallest details of individual molecules through interactive graphics and
colour coding, which are also unique for different polymorphic systems.[2] While dealing with systems like ours,
which can possess potential polymorphs, a complete understanding of the interactions in the crystal packing is
essential. Determining the intermolecular interaction energies of these molecules in the form of energy framework
also paves the path of construction of each molecular crystal and this leads to visualize the actual crystal packing
and properties. Such approach demonstrates a modern way to deal with the crystals even in this present on-going
world scenario.

[1] M.A. Spackman, D. Jayatilaka Chem. Commun., 2007, 3814–3816
[2] J.J. McKinnon, M. A. Spackman, A. S. Mitchell Acta Cryst. 2004. B60, 627-668

Acknowledgement
This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the Marie Skłodowska-Curie grant agreement No 811284

32



Poster - MS1 Materials and Minerals

Palladium/black phosphorus nanohybrid: unravelling the Pd–P inter-
action and application in selective hydrogenation
Matteo Vanni [1], Manuel-Serrano Ruiz [1], Francesca Telesio [2], Stefan Heun [2], Martina Banchelli [3], Paolo
Matteini [3], Antonio Massilimiliano Mio [4], Giuseppe Nicotra [4], Corrado Spinella [4], Stefano Caporali [5],
Andrea Giaccherini [5], Francesco d’Acapito [6], Maria Caporali [1], Maurizio Peruzzini [1]
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Over the last six years the interest for black phosphorus (BP) and other related layer materials has grown
dramatically. The direct band gap, the high carrier mobility and the large specific surface area of BP open
up great opportunities in catalysis. However, to tailor and enhance the catalytic performances of BP, surface
functionalization is mandatory. As each phosphorus atom in BP has an sp3 hybridization and is bearing a
lone-pair, an effective approach is to anchor metal nanoparticles to the surface. Though much work has been
done recently to prepare M NPs/BP heterostructures (M: Ni, Pt, Co, Au), no deep experimental investigations
have been carried out to highlight the nature of the bond between BP nanosheets and surface metal atoms. We
prepared a new Pd/BP nanohybrid by growing bare Pd nanoparticles on exfoliated BP and tackled the problem
of elucidating the Pd–P bond with different surface techniques (EXAFS, XPS, EELS, STEM). Our material
was also tested as a catalyst for the selective hydrogenation of chloronitrobenzene to chloroaniline showing a far
superior chemoselectivity compared to other Pd NPs-based heterogeneous catalysts.
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Study of bulk and surface-induced polymorphism of molecular semi-
conductors
Inês de Oliveira Martins [1], Enrico Modena,[2] Lucia Maini [2]
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Polymorphism of organic semiconductors has become a topic of much interest as different polymorphs have
the same molecular structure but differ on the crystal structure which can cause different properties. This gen-
erated a lot of attention in the field of organic semiconductors especially due to the difference of charge mobility.
Being in some cases able to obtain mobilities some orders of magnitude higher than the most stable phase. Thus,
high-performance organic devices, such as organic field effect transistors (OFET) can be obtained by accessing
new polymorphs.
Organic electronics have progressed a lot, however, n-type organic semiconductors still lag behind the p-type,
presenting some challenges such as air instability and poor solubility [1,2]. Within the n-type semiconductors,
N, N’ -dialkyl-perylene diimides (PDI) derivatives have been one of the most studied systems.
In this work, we studied N, N’-bis(n-hexyl)naphthalene-1,4,5,8-tetracarboxylic acid diimide (NDI-C6), a small
molecule organic semiconductor and a derivative of bis(naphthalene diimide) (NDI) that is structurally simpler
and cheaper when compared to PDI derivatives [2]. In addition, this material presents a higher solubility making
it easier to process. Although NDI derivatives have been widely studied as an active layer in OFET there is no
deep knowledge about the polymorphism of this type of molecules.
We performed a solid-state screening of the NDI-C6 molecule and characterized this material by combining hot
stage optical microscopy, differential scanning calorimetry, x-ray powder diffraction and x-ray reflectivity. Fur-
thermore, we studied the relation between bulk polymorphism and surface induced polymorphism by preparing
NDI-C6 thin films by spin-coating and thermal evaporation. Since such films form the active layer of the devices
controlling polymorphism in thin films is extremely important.

[1] X.Guo, F.S.Kim, M.J.Seger, S.A.Jenekhe, M.D.Watson Chem. Mater. 2012, Naphthalene Diimide-Based
Polymer Semiconductors: Synthesis, Structure–Property Correlations, and n-Channel and Ambipolar Field-
Effect Transistors.
[2] S.Milita, F.Liscio, L.Cowen, M.Cavallini, B.A.Drain, T.Degousée, S.Luong, O.Fenwick, A.Guagliardi, B.C.Schroeder,
N.Masciocchi J. Mater. Chem. C, 2020, 8, 3097, Polymorphism in N,N0 -dialkyl-naphthalene diimides
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Structural analysis of Campylobacter jejuni serine protease HtrA
Alessandro Grinzato [1], Urszula Zarzecka [2-3], Eaazhisai Kandiah [4], Paola Berto [1], Joanna Skorko-Glonek
[3], Giuseppe Zanotti [1] and Steffen Backert [2]
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[4] ESRF

Campylobacter jejuni is a predominant zoonotic pathogen causing gastroenteritis and other diseases in humans.
An important bacterial virulence factor is the secreted serine protease HtrA (HtrACj), which targets tight and
adherens junctional proteins in the gut epithelium. Here we have investigated the structure of HtrACj using
Cryo-electron microscopy. We defined the architecture of HtrACj at 5.8 Å resolution as a dodecamer, built of
four trimers. The contacts between the trimers are quite loose, a fact that explains the flexibility and mobility
of the dodecameric assembly. This flexibility has also been studied through molecular dynamics simulation,
which revealed opening of the dodecamer to expose the proteolytically active site of the protease. This is the
first report on the in-depth structural analysis of HtrACj, which may allow the construction of therapeutically
relevant HtrACj inhibitors in near future.
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One-carbon metabolism in cancer cells: biochemical and structural
characterization of SHMT1 protein-protein and protein- R(D)NA in-
teractions involved in the nuclear de novo thymidylate synthesis.
Sharon Spizzichino [1], Giorgio Giardina [1], Giovanna Boumis [1], Serena Rinaldo [1], Alessio Paone [1], Francesca
Cutruzzolà [1]

[1] Sapienza University of Rome

Cancer cells reprogram one-carbon metabolism (OCM) to support enhanced growth and proliferation. Ser-
ine hydroxy-methyltransferase (SHMT) is a pivotal enzyme in OCM since it catalyses the reversible conversion
of serine and tetrahydrofolate respectively into glycine and methylenetetrahydrofolate, providing the one-carbon
units needed to fuel the folate cycle.
There are two main isoforms of SHMT: SHMT1 localised in the cytosol and SHMT2 in the mitochondria. SHMT1
undergoes a nuclear translocation during the S-phase of the cell cycle to sustain de novo dTMP synthesis. It is
thought that SHMT1 in the nucleus participates to the assembly of a ternary complex with two other enzymes
involved in the thymidylate cycle: dihydrofolate reductase (DHFR) and thymidylate synthase (TYMS). The
activity of this complex is crucial for cancer cell survival and the role of SHMT1 is to anchor it to the nuclear
lamina or DNA so that dTMP synthesis can proceed in situ during replication [1]. Therefore, the structural
characterisation of the SHMT1-DNA complex would provide key information to target the nuclear thymidylate
synthesis complex (dTMP-SC).
Our group has recently highlighted the ability of SHMT1 to bind RNA and to regulate the expression of its
mitochondrial isoform by binding to the 5’ untranslated region of the SHMT2 transcript (UTR2) [2]. This
non-canonical activity of the enzyme also needs to be further evaluated; hence, we will focus our attention in
understanding how SHMT1 can interact with nucleic acids.
In parallel, since we have managed to verify the formation of the SHMT1-TYMS-DHFR complex in vitro, we will
also shed light on the possible purification and structural characterisation of the dTMP-SC. The data emerging
form this study might be of use for the development of novel nucleic acid-based inhibitors of the SHMT enzyme,
which represents an attractive target for novel anti-tumour chemotherapy.

[1]Anderson, D., Woeller, C., Chiang, E., Shane, B. and Stover, P., 2012. Serine Hydroxymethyltransferase
Anchorsde NovoThymidylate Synthesis Pathway to Nuclear Lamina for DNA Synthesis. Journal of Biological
Chemistry, 287(10), pp.7051-7062.
[2]Guiducci, G., Paone, A., Tramonti, A., Giardina, G., Rinaldo, S., Bouzidi, A., Magnifico, M., Marani, M.,
Menendez, J., Fatica, A., Macone, A., Armaos, A., Tartaglia, G., Contestabile, R., Paiardini, A. and Cutruzzolà,
F., 2019. The moonlighting RNA-binding activity of cytosolic serine hydroxymethyltransferase contributes to
control compartmentalization of serine metabolism. Nucleic Acids Research, 47(8), pp.4240-4254.
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New structural information expands the understanding of the throm-
bin modulation with oligonucleotide aptamers
Romualdo Troisi [1], Edward N. Timofeev [2], Filomena Sica [1]
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[2] Engelhardt Institute of Molecular Biology, Russian Academy of Sciences, Moscow, Russia

During the last decades, thrombin binding aptamer (TBA) was one of the most extensively studied oligonu-
cleotide G-quadruplex aptamers [1] and, despite the advent of new anti-thrombin aptamers [2], the search for
mutations that are able to improve TBA properties is still ongoing [3].
In this context, an extensive analysis of twenty-two TBA variants with N3-modified residues Thy3 and Thy12,
two key residues of the two TT loops that guide the binding with thrombin, was performed in the course of a
collaborative research with Engelhardt Institute of Molecular Biology (Russian Academy of Sciences, Russia).
Among them, some mutants with enhanced affinity and improved anticoagulant activity were identified (data to
be published).
Here, we present the crystal structures of the complexes between thrombin and three of these TBA variants, con-
taining a modification in the Thy3 nucleobase. The data revealed that the modified pyrimidine base invariably
allocates in proximity to thrombin residues Tyr76 and Ile82 due to the directing role of the unmodified TT loop.
Moreover, the modifications were found to induce an increase in the contact areas between thrombin and the
modified TBAs by a slight conformation adaptation of the aptamer to the thrombin binding site. Details will be
presented in the poster.

[1] a) A.Aviñó, C.Fábrega, M.Tintoré, R.Eritja Curr. Pharm. Des. 2012, 18, 2036. b) I.Russo Krauss, A.Merlino,
A.Randazzo, E.Novellino, L.Mazzarella, F.Sica Nucleic Acids Res. 2012, 40, 8119.
[2] a) R.Troisi, V.Napolitano, V.Spiridonova, I.Russo Krauss, F.Sica Nucleic Acids Res. 2018, 46, 12177. b)
K.Wakui, T.Yoshitomi, A.Yamaguchi, M.Tsuchida, S.Saito, M.Shibukawa, H.Furusho, K.Yoshimoto Mol. Ther.
Nucleic Acids 2019, 16, 348. c) D.Kong, M.Movahedi, Y.Mahdavi-Amiri, W.Yeung, T.Tiburcio, D.Chen, R.Hili
ACS Synth. Biol. 2020, 9, 43.
[3] a) N.A.Kolganova, V.B.Tsvetkov, I.P.Smirnov, E.N.Timofeev Nucleic Acid Ther. 2019, 29, 208. b) M.Varada,
M.Aher, N.Erande, V.A.Kumar, M.Fernandes ACS Omega 2019, 5, 498. c) C.Riccardi, A.Meyer, J.Vasseur,
I.Russo Krauss, L.Paduano, F.Morvan, D.Montesarchio Bioorg. Chem. 2020, 94, 103379. d) M.Kovačič,
P.Podbevšek, H.Tateishi-Karimata, S.Takahashi, N.Sugimoto, J.Plavec Nucleic Acids Res. 2020, 48, 3975.
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Photoprotection of UVA-UVB filters via host-guest chemistry
Alessandra Azzali [1], Lucia Casali[1], Paola Taddei[2], Simone D’Agostino[1], Fabrizia Grepioni[1]

[1] Dipartimento di Chimica "Giacomo Ciamician", Università di Bologna, Via Selmi 2, Bologna, Italy
[2] Dipartimento di Scienze Biomediche e Neuromotorie, Università di Bologna, Via Belmeloro 8/2, Bologna,
Italy

The crystal engineering “toolbox” can be successfully employed for the design of solid-state rotors and plastic
crystals, as well as the deliberate modification of their dynamical properties. The understanding and control of
molecular motions in the solid-state could open up to the development of new functional materials. In this poster,
I will show two examples concerning the solid-state dynamic behavior and phase transition of supramolecular
salts made up of globular cations and halides as counterions, and how it is possible to modulate their order-
disorder transitions though the formation of crystalline solid-solutions. Given the structural similarities between
the salts, binary and ternary solid solutions have been thus obtained, and the composition-dependent field of
stability of the order-disorder transitions has been studied by a combination of XRD, calorimetric (TGA and
DSC), and solid-state-NMR techniques.

[1] S. d’Agostino, L. Fornasari, D. Braga, F. Grepioni, M. R. Chierotti, R. Gobetto, F. Rossi, Chem. Eur.
J. 2018, 24, 15059-15066.
[2] S. d’Agostino, L. Fornasari, D. Braga, Cryst. Growth amp; Des. 2019, 19, 6266–6273.
[3] L. Fornasari, A. Olejniczak, F. Rossi, S. d’Agostino, M. R. Chierotti, R. Gobetto, A. Katrusiak, D. Braga,
Chem. Eur. J., 2020, 26, 5061 – 5069.

38



Poster - MS3 Crystal growth

Supramolecular assemblies in silver complexes: phase transitions and
the role of the halgoen bond
Giulia Bonfant [1], Davide Balestri [1], Luciano Marchiò [1]

[1] Dipartimento di Scienze Chimiche, della Vita e della Sostenibilità Ambientale (Chemistry Unit), Univer-
sità di Parma, 43124, Parma, Italy

The halogen bond is a weak interaction that in recent years has become increasingly important in the field
of crystal engineering. This weak interaction is highly directional due to the presence of a sigma-hole, on the
opposite side of the R-X sigma bond. This positive-potential zone is evident in atoms such as bromine and
iodine, characterized by low electronegativity and high polarizability.[1,2] Here we report a systematic intes-
tigation of how halogen bond can modulated the structural arrangement of silver supramolecular complexes.
The silver complexes are synthetized by complexing two different Ag(I) salts (AgPF6, AgCF3SO3) with X-
phenyl(bispyrazolyl)methane (X = Br, I) functionalized in meta and para (e.g. L4I) positions on a phenyl ring
to provide different directionalities of the X function with respect to the N,N coordination system. The mono-
charged cationic complexes obtained present a mononuclear structure with a 1:2 metal-ligand ratio, namely
[Ag(L4X)2]+. In all compounds, the presence of halogen bonds in the crystalline structure was confirmed by
X-ray diffraction on single crystals. Interestingly, the solvent of crystallization influences the crystal packing.
In particular, [Ag(L4I)2]PF6 gives rises to three solvates in DCE/Hex, DCM/Hex and THF/Hex, respectively.
Likewise, [Ag(L4I)2]CF3SO3 presents two solvates when crystallized in DCM/Hex and THF/Hex, respectively.
The complexes [Ag(L4I)2]PF6 and [Ag(L4I)2]CF3SO3 crystallized from THF/Hex are characterized by the pres-
ence of three different phases. The single-crystal evolution from Phase 1 (a potentially porous material with
honeycomb structure characterized by hexagonal 1D channels comprising 56% of the unit cell volume) to Phase
3 (solventless) occurs by the stepwise decrease in the crystallization solvent content.

[1] B. Li, S. Zang, T.C.W. Mak, C. Chem Rev, 2016, 308, 1.
[2] I. Bassanetti, C. Atzeri, N. Tinonin, L. Marchiò; Crystal Growth Des. 2016, 16, 3543.
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Controlled release of natural essential oils from microporous metal-
organic framework
Paolo P. Mazzeo [1], Davide Balestri [1], Roberto Perrone [1], Fabio Fornari [1], Claudia Carraro [1], Alessia
Bacchi [1], Federica Bianchi [1], Maria Careri [1], Paolo Pelagatti [1]

[1] University of Parma

Metal-Organic-Frameworks (MOFs) are thermally stable porous crystalline materials obtained by the self-assembly
of metallic node (whether they are single metal ions or metallic clusters) and polytopic organic linkers. The high
modularity of their synthesis allows a fine tuning of their porosity also imparting additional features such as
framework flexibility making possible the confinement of molecular species of different shape and size even in a
post-synthetical procedure. This paves the way to the development of functional materials with potential appli-
cations in sensing or in the controlled release of chemicals.
Our research is focused on the preparation of porous MOFs characterized by fearly big channels that can include
organic molecules of nutraceutical interest, such as essential oils, with the final aim of storing them into the
framework and subsequently release them in a controlled manner. Essential oils (EO) – i.e. eugenol, carvacrol
and thymol – are natural compounds extracted by plants known as biocides with strong antibacterial attributes.
Several physical-chemical properties of EOs – such as their high volatility, distinct flavour, low thermal and
photo-stability – hampers their direct use in the formulation of active-packaging or as medium-long term pesti-
cides. These problems can be overcome including the EO in the crystalline framework of a properly functionalized
MOF. The supramolecular interactions occurring between the included EO and the ad-hoc functionalized walls
of the MOF play a key role in the controlled release of the loaded active ingredient.
Here we report on the precise loading of a microporous MOF (PUM168, Parma University Material) with pure
EOs or mixtures of different EOs, the structural characterization of the so formed new materials (PUM168@EO)
and the thermally induced extrusion of the included guests, monitored by head-space GC-MS analyses. PUM168@EO
are promising materials for the development of active packaging able to extend the shelf lives of food products,
thus contributing to the reduction of food waste.
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The importance of crystallographic orientations in thin-films photo-
voltaic devices
Andrea Sala [1]

[1] University of Parma and IMEM-CNR

Photovoltaic has gained a lot of interest in last years. The climate change must be stopped, at least con-
tained, and there is the urgency to find a clean form of energy, limiting costs. Thin films solar cells assure the
possibility to respect these requirements, holding at the same time very good performances.
Many semiconductors used for PV applications have high toxicity or high cost, like CdTe or Cu(In1−xGx)Se2
(CIGSe). Despite devices with In and Cd are characterized by higher efficiencies, other elements like Sb, Se and
S are more appealing for low cost, low toxicity and high earth abundancy percentage. For this reason, my work
is focused on Sb2Se3 (ASe). This material presents a quasi-1 D orthorhombic ribbon-like structure (a=11.62 Å,
b= 11.77 Å, c=3.96 Å). The lattice can be described with two similar space groups: Pbnm and Pnma (the only
difference is a permutation of axes). In Pbnm one, each ribbon expands along c axis with covalent bonds and is
stacked in other directions with Van der Waals interactions.
The aim of this work is study ASe growth dynamics turning different substrates materials in order to obtain the
more efficient device possible. The generated photocurrent can flow freely along ribbons but not across them
for the different nature of bonds. If ASe ribbons grow in a vertical (00l) like orientation a very high amount
of charges can be extracted from the device. Even a slanted orientation is a good result (e.g. 221 or 211). If
a ribbon lays parallel to substrate, thus with a (hk0) orientation, photogenerated charges are forced to do a
hopping conduction and this greatly reduce the performances of the device.
The absorber layer can be grown with several physical, chemical or pulsated deposition techniques. Even with
the various case studies, one aspect can greatly modify the results of all them: the influence of substrates lat-
tice. Several studies are ongoing to determine which type of material could be perfect to maximise the “good”
orientations explained above. To evaluate the goodness of a material, lattice mismatches are calculated between
ASe and the most common materials used as substrates. Some experimental results confirm this model and
underscore the inadequacy of all flat metal or undoped zinc oxide surfaces for this task. These materials are the
most common used in thin film industry and allow only a horizontal growth of ASe. Materials like indium tin
oxide (ITO) and fluorine tin oxide (FTO) are preferable due to their bigger unit cells. Moreover, it is not nec-
essary only consider flat surfaces as substrate layers. New studies will verify the possibility to nano-engineering
substrates with the aim to reconsider the discarded materials. One can image a vertical, metallic, nanostructure
(e.g. nanowire or nanorods) that allows a parallel growth of ASe along the vertical direction of the substrate,
modifying the crystallization driving forces. In other words, it is mandatory to choose a correct substrate for
influence a preferential growth orientation in a polycrystalline film, especially if the material has anisotropic
proprieties.
Nowadays a device efficiency with ASe ribbons stacked parallel to a flat substrate has less than 1% of conversion
efficiencies. The world record is 9.6% with a 52.6 off plane slanted ribbons. A device optimized on vertical
ribbons, stacked perpendicular to substrate could reach, theoretically, the 30% of conversion efficiency.
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Mechanochemical cocrystal formation through amorphous intermedi-
ate investigated by fast time-resolved SR-XRPD in-situ monitoring
Michele Prencipe [1], Paolo P. Mazzeo [1,2], Torvid Feiler [3] , Franziska Emmerling [3], Alessia Bacchi [1,2]
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[2] Biopharmanet-TEC, University of Parma,
[3] BAM, Federal Institute for Materials Research and Testing

Mechanochemistry is nowadays considered a valid alternative to solution chemistry, able to avoid the bulk sol-
vent use and to access different reaction paths and intermediates. The in-situ monitoring techniques has given a
fundamental contribution in understanding the mechanochemical processes.
Cocrystals are multicomponent crystalline materials made by different chemical entities in a stoichiometric ra-
tio: performed by ball milling, the cocrystal formation of thymol:4,4’azopyridine 2:1 (1) was easily observed by
time-resolved synchrotron-radiation X-ray powder diffraction (TR-SR-XRPD).
The setup used (i.e. a PMMA jar and 0.7 ÅX-ray source) allowed a complete characterization in terms of structure
and microstructure evolution as never reported before. All data were individually inspected and refined against
peaks intensity and peaks profile, highlighting that the cocrystallization under investigation proceeds through an
evident amorphous intermediate that lasts for a very short period (approx. 10 s) before quantitatively turning
into 1.
The cocrystal formation was additionally characterized by DSC and HS-microscopy.
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A topological approach to electronegativity
Stefano Racioppi [1], Martin Rahm

[1]Chalmers University of Technology

Ever since Pauling’s work, electronegativity has proven a helpful tool in rationalizing electronic structure, and
in particular trends in charge transfer, bond polarity, bond strength, and reactivity. Electronegativity can be
quantified in many different ways, for example as an average electron energy, χ , a quantity that can be both
quantum mechanically calculated or experimentally estimated. Here we present our most recent work on the topic
of electronegativity and explore the analysis of χ resolved in three-dimensions. We will shows how topological
analysis can be used to partition molecules into atomic basins, each of which can be attributed to an electroneg-
ativity and a charge. Here we will discuss the underlying theoretical framework, and present application of the
methodology on well-known molecular examples.
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“GCI TALKS TO. . . ” a series of video interviews with renowned crys-
tallographers produced by the Italian Young Crystallographers
Giorgia Confalonieri [1] Andrea Giaccherini [2] Paolo P. Mazzeo [3] Marta Morana [4]
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[2] Dipartimento di Scienze della Terra, Università di Firenze, Firenze, Italy.
[3] Dipartimento di Scienze Chimiche, della vita e della sostenibilità ambientale, Università di Parma, Italy.
[4] Dipartimento di Scienze della Terra e dell’Ambiente, Università di Pavia, Pavia, Italy,

Science is usually done in academia, produced in laboratories, discussed at congresses, and managed mostly
by experts. As scientists, we should also take care to outreach our science, making it available and understand-
able for everyone. Technologies and social media can nowadays strongly be of help in this purpose improving
science communication and dissemination.
We here introduce the new project “GCI TALKS TO. . . ” by the Italian Young Crystallographers (GCI) to pro-
mote crystallography and crystallographic culture to the general public. Supported by Italian Crystallographic
Association (AIC), this project aims to collect a series of video interviews to renowned crystallographers about
different topics that range from pure crystallography to scientific anecdotes and advises for young scientists.
The project aims to: i) make crystallography accessible to a wide audience;
ii) provide specific knowledge for newcomers in the field;
iii) create an easy-to-use video archive for lectures and dissemination;
iv) create a crystallographic and human inheritance of memories of AIC and their members.
To obtain the maximal spread, each video is English subtitled and released on different social media, i.e. YouTube,
Facebook and Twitter.
Beyond the project itself, the whole process of production, video shooting, preparation of subtitle etc, is involving
many young crystallographers affiliated to different groups spread over the national soil thus also promoting the
growth and consolidation of the crystallographic community.
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Comics&Science Method for scientific Storytelling
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Communicate Science is today a challenge that can be conjugated more and more using innovative media like
social media, web and artistic format such as comics art. Comics&Science comic book series was born thanks
to the encounter of Roberto Natalini, a mathematician research at CNR, and Andrea Plazzi, comics editor and
translator but graduated in mathematics. In the first place, it was a section of the Lucca Comics&Games festival,
called Comics&Science. After this experience, the first issue of the printed series (edited by Roberto Natalini
and Andrea Plazzi) was published by CNR Edizioni in 2013. The main idea is to produce a fun, entertaining
and overall artistically and aesthetically significant story with scientific elements, ideas and “bits” integrated into
cartoons. For this reason, each Comics&Science project start with a meeting between the researchers and the
professional writers and artists, that usually have little or no formal scientific background. Usually the location is
a research lab/facility and this promotes a fruitful exchange of opinions and a sort of cross fertilization and this is
the starting point for the main story of the issue. Articles, editorial pieces on the story topic complete the volume.
After 11 issues and 3 special edition, the Comics&Science “protocol” is well tested. After the publication, the
volume is presented during science and comics festivals.

The stories have been illustrated by Italian popular cartoonist such as Silver, Leo Ortolani and Giuseppe
Palumbo, and Zerocalcare. The latter is the author of the issue dedicated to Elettra and Fermi light sources.
The issues can be read on-line at https://www.cnr.it/it/comics-and-science. Comics&Science books are a new
way to put curiosity seeds about science in a broad general public.
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#SIMPcomm: the social bridge to make the SIMP Science accessible
to all
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The Italian Society of Mineralogy and Petrology (SIMP) was founded in Pavia on the 12th December 1940
and since then has been the official representative of mineral sciences in Italy. The Society counts more than 500
members among the national and international scientific community, and it takes care of the organization of at
least one congress per year in collaboration with other scientific societies as partners.
The newly formed Communication Committee (SIMPcomm) aims to promote and share the scientific activity
of the society as well as the work of its members, with emphasis on the early career ones, through its social
networks: Facebook, Twitter and Instagram. In this way, SIMP members have now the opportunity to connect
with colleagues (and not only) in an unusual, funny and punchy way, targeting a wide and heterogeneous audience
thanks to the different social media.
The objectives pursued with the launch of SIMP among social networks are to: (i) create a virtual network
between all SIMP members; (ii) increase the awareness of different research realities in the field of Mineralogy
and Petrology (and related topics!); (iii) disseminate the work of society members outside the community.
Facebook, beyond advertising news for SIMP members (i.e. members workshops, calls for Honorary Fellow,
Research Grants Fiorenzo Mazzi etc.), is also used to promote talks, seminars, job alerts and congresses from
collaborating societies.
Instagram and Twitter have recently been launched and are mostly dedicated to the “behind the scene” work,
fundamental for the publication and often relegated to oblivion. With the initiatives #ThinSectionThursday,
#FieldWorkFriday and #LabFriday, in fact, the Communication Committee wants to share all those pictures
of samples, field trip adventures or lab work that we all have in our phones (no point in denying it), but never
managed to show them to anyone!
The new and successful initiative #SIMPaper advertises the published scientific papers of the members on all
the social media accounts of SIMP. In addition, collaboration with Italian Museums and Institutions aims to
promote the beautiness of Italian mineralogical and petrological collections around Italy.
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The museum of crystallochemistry at the University of Parma
Andrea Sala [1], Paolo Pio Mazzeo [2], Alessia Bacchi [2]
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Parco Area delle Scienze 17/A.

Since the early stages, crystallography had a profound impact to our world, entering the daily life of people.
In the past, only rocks and minerals were investigated by crystallographic techniques while, nowadays, crys-
tals are so widely used in many research fields of science and technologies. It is known that physical-chemical
properties of the condensed matter are directly dependent on the way molecules are reciprocally oriented within
the solid, whether it is crystalline or amorphous. Stop for a moment and think: what would our world be like
without crystals? From pharmaceutical to electronic industries, from genetics to gems, from evolution to our
kitchen, crystals have a primary importance in all these fields. In 2015, on the enthusiasm of the International
Year of Crystallography (IYCr2014 by UNESCO), the Museum of Crystallochemistry was found at the Univer-
sity of Parma. Here the visitor can discover all the facets of this branch of science and the role it plays in our
life. The exposition consists of many crystalline samples, crystallographic models and many explication posters.
The visitor can be accompanied by an expert guide or take the tour on his own, the only thing that matters is
curiosity!
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