






MECHANOCHEMISTRY UNDER CONTROLLED CONDITIONS OF 

PRESSURE: HIGH TEMPERATURES AND NEGATIVE PRESSURES

 Concepts and models

in Materials Chemistry
 Anharmonicity

 Negative Pressure

 Crystal Structure Prediction

 Topology of E and Ψ based

scalar functions

 Materials for Energy
 Photovoltaics

 Thermolectrics

 Phase Change and 

Thermochemical Energy

Storage Materials

 Gas Clathrates, Co-crystals

 Laminars, 2D, catalysis

 C-and Si-based minerals

AI, Machine Learning
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MATERIALS FOR 

ENERGY 

 THERMOELECTRICS

 THERMOCHEMICAL

 BATTERIES

 SUPERCONDUCTORS

SUPERLUBRICANT 

CARBON GRAPHITE

CO2↔CH4

REPLACEMENT IN 

CLATHRATES



MATERIALS FOR ENERGY 

 SUPERCONDUCTORS

New MX2 crystalline
polymorphs found

thanks to UNIOVI-SUNY 
International 
Colaboration



Edinburgh-2023

Pressure and Bonding in CoSb3

MATERIALS FOR ENERGY         THERMOELECTRICS

C3 - QUÍMICA TEÓRICA Y COMPUTACIONAL DE MATERIALES- C3

On the finger, there is a commercial 

oximeter, in the middle of the hand a 

wireless module, and on the wrist a 

watch-style thermoelectric generator.

HEAT AND WASTED ENERGY 
CONVERTED INTO 

ELECTRICITY



CO2↔CH4 REPLACEMENT IN CLATHRATES

CO2↔CH4 REPLACEMENT IN 

CLATHRATES
Gas Storage

Energy Source

Climate Change 

Planetary Science

Carbon Neutral Energy Source

C3 - QUÍMICA TEÓRICA Y COMPUTACIONAL DE MATERIALES- C3



C3 - QUÍMICA TEÓRICA Y COMPUTACIONAL DE MATERIALES- C3

C3 – CARBON GRAPHITE SUPERLUBRICANT- C3







Gracias a todos por la atención !


