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 The research activity was mainly developed at the Department of Chemistry, 
University of Turin, Italy and collaborations were established with national 
and international laboratories. She is author of more than 100 publications 
on international journals. She is leading European projects and research 
collaboration with SMEs.  
The research activity was focused on metallic systems. The amorphous 
state and the devitrification of the amorphous precursors were studied from 
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different point of view. Glassy phases were produced mainly by melt 
spinning or by copper mould casting obtaining both thin ribbons and bulk 
metallic glasses. The compositions explored were basically Al, Ni, Mg, Fe, 
Ti, Au based alloys.  
Structural and microstructural analyses of amorphous and nanocrystalline 
alloys were performed by using diffraction techniques and microscopy (both 
transmission and scanning electron microscopy). Calorimetric analyses 
were performed by means of differential scanning calorimetry, both 
conventional and high temperature one, in order to determine the thermal 
stability of the amorphous phases and metastable crystalline phases. The 
mechanical properties of amorphous and nanocrystalline materials were 
studied by performing stress-strain tests, microhardness measurements and 
by studying fracture surfaces.  
Nanoporous metals are synthesised by means of dealloying gold based 
crystalline and amorphous precursors. Their catalytic properties were 
studied in different conditions; moreover, nanoporous Gold produced in 
various conditions was studied as substrate for SERS, demonstrating its 
good response. 
Hydrogen: alloys for hydrogen storage and integrated systems. This part of 
the research is focused on: i) study of materials for hydrogen storage, in 
particular intermetallic alloys; ii) design of integrated systems. 
The intermetallic alloys studied are mainly of the type AB5 (LaNi5), AB2 
(TiMn2), AB (TiFe). The study is focused on the optimization of the 
compositions using substituents of elements A and B in order to increase the 
amount of hydrogen absorbed and to adapt the absorption/desorption 
temperatures and pressures to the needs of the final application. In fact, the 
substituents lead to variations in the equilibrium T/p pair since, by varying 
the parameters of the elementary cells of the alloy, they promote or make it 
more difficult the presence of hydrogen atoms in the interstices of the alloy 
and lead to the formation of different hydride phases. For the optimization of 
the alloys, all the classical experimental techniques for the study of metal 
alloys are exploited (structural, microstructural and calorimetric techniques) 
together with techniques for determining the properties of hydrogen 
absorption/desorption such as volumetric equipment of the Sievert type 
(PCI) and HP-DSC (High Pressure Differential Scanning Calorimeter). 
In general, when the design of an integrated system is carried out, boundary 
conditions are set which depend on the elements that are connected. This 
therefore leads to having to adapt the alloy to the needs of the system. For 
example, in the H2FC regional project, a coupled tank-Fuel Cell (FC) system 
was implemented in which desorption is promoted by exploiting the cooling 
water of the FC. The desorption temperature was then fixed at 60°C and the 
most suitable alloy for the application was determined to be LaNi4.8Al0.2 
with suitable desorption temperatures and pressures. 
As part of the European HyCare project, a prototype of an integrated system 
is being developed for the accumulation of 50 kg of H2 through renewable 
energy coupled to heat accumulation systems with the use of PCM (Phase 
Change Materials). The study of the alloy for hydrogen storage starts in this 
case from the need to have alloys without CRM (Critical Raw Materials) and 
of limited cost with absorption/desorption T and p fixed by the system at 50°C 
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and 2-30 bar. The TiFe0.85Mn0.05 alloy was therefore optimized for which 
the storage characteristics were studied both at the laboratory level and at 
the industrial production level to get as close as possible to a large-scale 
application of the prototype. 
The H2 refill station for cylinders to be used on drones with long flight times, 
designed as part of the Dronhy project and subsequently implemented in 
collaboration with the SMEs themselves, provides for the integration of 
photovoltaic panels with an electrolyser and a compressor solid that allows 
the cylinder to be filled with H2 at 250bar. In this case, the powder must be 
characterized by high desorption pressures with equilibrium temperatures 
below 150°C. A new line of research has therefore been opened for the 
determination of compositions with equilibrium pressures greater than 350 
bar at a temperature of 100 - 150°C. 
Sustainability. The growing attention to environmental issues has led to the 
opening of a new line of research linked to the study of environmental 
impacts through Life Cycle Analysis (LCA). The study is related to the 
projects described above in which integrated systems for hydrogen storage 
have been developed. In this case, the LCA analysis makes it possible to 
determine whether the developed systems are not only effective from the 
point of view of the exploitation of hydrogen, but are also competitive from 
an environmental point of view compared to alternative technologies already 
on the market. The analysis showed that the greatest impacts are often 
linked to the use of steel in cylinders and that the storage of solid-state 
hydrogen leads to reduced environmental impacts compared to the 
accumulation of energy through the use of batteries. 
 


