(p)
D
-
)
)
-
©
k=
-
D
)
O
=
O
A
'©
-
o
=
=

—i
QN
-
@\

e
1,13”;1 POLITECEJICO

Enrico Masoero is Senior Lecturer in Engineering at Newcastle University, UK. He obtained his PhD in
Structural Enginering at Politecnico di Torino, Italy (2010), with a dissertation on particle-based
simulations of building collaspe. During his postdoc at MIT (2010-2013) his research shifted to the
nanoscale of cement hydration, leading to his current focus on chemo-mechanical simulations at the
nano-to-micro mesoscale. Enrico has authored various papers in international journals, including in
Physical Review Letters, PNAS, ACS Journal of Applied Materials and Interfaces, and Cement and
Concrete Research. He is Co-l in a large U.K. project on particle-based simulations of
biomineralization. He is also member of the Materials Properties committee of the Engineering
Mechanics Institute, of the American Society of Civil Engineers.
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	Núria López graduated in Chemistry (1999) and got her Ph.D. degree in Theoretical Chemistry at the University of Barcelona, Spain (1995). As a postdoctoral researcher, she joined the Center for Atomic-scale Materials Physics led by Prof. Jens K. Nørskov (Denmark). In 2005 she started her independent career at ICIQ. Her research group focuses on the theoretical research in heterogeneous photo-electro-catalysis. Prof. López has co-authored over 200 scientific publications. In 2010 she was awarded an ERC Starting Grant (2010) and then a ERC Proof-of-concept (2015) by the European Research Council. She was awarded a “Prize for Excellence” by the Real Sociedad Española de Química in 2015. She has collaborated with several industries in Europe to leverage atomistic modelling, participated in 9 EU projects, and served in several committees in the European Union, including the most important supercomputing initiatives in Europe.
	Activity of catalytic materials has been studied by theoretical methods clarifying mechanistic aspects. In many cases, catalyst optimization is limited by the Linear-Scaling Relationships that link the properties of different intermediates on surfaces and end up in the activity volcanoes. Over the last years we have been gathering increasing evidence that complexity at different levels can act eliminating these dependencies and giving more degrees of freedom to the catalytic preparation [1].��[1] Pérez-Ramírez, J.; López, N. Strategies to break linear scaling relationships Nat. Catal. 2019, 2019, 971–976, DOI: 10.1038/s41929-019-0376-6
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	The formation and degradation of materials at the mesoscale, between the nano and the micro metre, are driven by coupled chemo-mechanical processes. Existing simulation techniques, such as molecular dynamics, Phase Field, and Kinetic Monte Carlo, are either limited in length/time scales or rely on assumption that break down at this mesoscale.�This talk presents a new method that combines (off-lattice) Kinetic Monte Carlo with a coarse-grained particle-based description of the material. Per-particle rates of dissolution and precipitation are derived from Transitions State Theory, featuring also the contribution from mechanical interaction. Simulation results on dissolution at dislocations and precipitation involving particle aggregation, show that the emerging mesoscale morphologies are indeed controlled by both mechanical interactions and chemical potentials.�The simulator, called MASKE, can be used for various material chemistries, is massively parallelized, and will soon be available for download on GitHub.
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	Halide perovskites are quickly overrunning research activities in new materials for cost-effective and high-efficiency photovoltaic technologies. Since the first demonstration from Kojima and co-workers in 2009, several perovskite-based solar cells have been reported and certified, rapidly improving power conversion efficiency. Recent reports demonstrate that perovskites can compete with the most efficient photovoltaic materials. Simultaneously, they still allow processing from solution as a potential advantage to deliver a cost-effective solar technology.��In the present talk, we will present new materials and preparation procedures that improve perovskite solar cells' lifetime without giving up on high power conversion efficiency. We will pay particular attention to the new materials' environmental impact, providing our prospect for future research investments.

