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Theoretical Chemistry Group: Who

The scientific activity of the group mainly concerns the development and
application of ab initio quantum-mechanical methods to solid state chemistry
and physics and materials science.

Silvia Casassa Bartolomeo Civalleri Marta Corno Alessandro Erba

/

L

Anna M. Ferrari Lorenzo‘Maschio Piero Ugliengo

The group is one of the leading groups in the ab initio modeling of solids and
materials and is actively collaborating with scientists from research centers and
laboratories of both Italian and foreign universities .



Theoretical Chemistry Group: What

Implementation of QM methods and their application to solid state chemistry and
materials science
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/ Topic: Materials for 4th-generation All-Solid State Batteries \

Supervisors: Lorenzo Maschio, Anna Maria Ferrari

Description: The new generation of solid state Li-ion batteries will allow for safer, cheaper
and long-lasting batteries for automotive use

~ InCollaboration with:
Objectives: to simulate properties of cathode materials

(like NMC811, LiNi,gMn,,Co,,0,) and new materials for
solid state electrolyte (like Lig,Ga,,LasZr; Bi,s0,, and
their interface. Such properties include thermal expansion,
Li-ion diffusion coefficients and mechanical stresses
following Lithium mobility.
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Approaches: quantum-chemical ab initio simulations using
the CRYSTAL code.
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/ Topic: Thermoelectric Materials from Ab Initio Calculations \

Supervisors: Lorenzo Maschio, Silvia Casassa

Description: Thermoelectrics are among the most
interesting new materials, since they allow to
convert temperature gradients (like waste heat)
into useful electricity. The challenge is to design
materials that are cheap, efficient and
environmentally friendly. In this respect, simulation ‘

Thermoelectric
Materials

can be very useful, allowing to select potentially

interesting structures before synthesizing them, and =
helping in the understanding of the underlying
physical phenomena

Objectives: to simulate properties of
thermoelectric materials like TiNiSn and other Half-
Heusler alloys, elucidating the role of defects in
their thermoelectric and electron transport
properties

Approaches: quantum-chemical ab initio
simulations using the CRYSTAL code. )/




Topic: Modelling of advanced materials  Supervisors: Marta Corno

ENERGY MATERIALS BIOMATERIALS
v" LiBH,-based electrolytes v Drug delivery systems, mainly
for all-solid-state Li-ion silica based materials and
batteries nanosponges
v" Solid-state carriers for v" Nano bio-interfaces for bone
hydrogen storage implants, mainly hydroxyapatite +
collagen + water
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Topic: Weak interactions in solids:
from molecular crystals to porous materials

Supervisors: Bartolomeo Civalleri
Description:

* Implementation and validation of DFT-based methods for the study of weak
interactions in solids with application to molecular crystals and adsorption in
porous materials.

* Interaction of small (e.g. CO, capture) and large
molecules (e.g. drug delivery, pollutants
removal) in the pores of Metal-Organic
Framework materials.

* Development of cost-effective composite
electronic structure methods for solid state
calculations

Approaches: quantum-chemical ab initio
simulations using the CRYSTAL code.




