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INNOVNANO is a Portuguese company with an innovative industrial nanomaterials synthesis 

process that has the ability to produce customizable, high quality nano-structured powders 

with excellent physical, chemical and mechanical properties. Production capacity increases 

significantly with the opening of a new manufacturing and technology facility (Coimbra, 

Portugal) in middle of 2012. The new plant technology is based on a patented process [1], 

where a broad range of nanomaterials are obtained at very high dynamic pressures (3-10 GPa). 

In this talk, I will discuss, in a theoretical point of view, the effect of high pressure phenomena 

during the gas phase synthesis of nanomaterials, in variables like:  condensation conditions of 

nanoparticles, saturated vapor pressure, free enthalpy of formation of a stable aggregate and 

the critical minimum germ size. 

The second step analysis will be focused on the effect of high dynamic pressures on the final 

properties that nanomaterials acquire when subjected to dynamic high pressure: shock 

induced phase transitions and chemical reactions, defects and flux pinning, super hardness and 

nanocrystallinity. 

To conclude, I will present some Innovnano R&D results [2,3], around a narrow range of very 

specific nanomaterials and nanotechnology applications: Nanocoatings for TBC´s, Advanced 

Ceramic Applications, Translucent Ceramic pieces, Photovoltaic Applications, Lithium ion-

batteries, where these nanomaterials are currently being applied and intensively tested.  
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