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Scientific report

During the visit at the Laboariorio Regionale CNR-INFM Super Mat  c/o the department of Physics of the University of Salerno in Barnossi I have been participating to the start-up of the utilization of a Perkin-Elmer Diamond DSC with Cryofill in the temperature range -180°C, +240 °C. 
Several aspects of the calibration have been faced together with the members of the research group of prof. Sandro Pace: Dr. Regina Ciancio and Dr Marcello Gombos and with contacts with the personal of Perkin Elmer. 
Special interest was posed in the discussion of the definition of the ranges of applications of different dynamic calorimetric techniques (DSC TG, TGA).

Temperature Modulated DSC, which is differently named by different equipment makers (MDSC –ODSC, Step-DSC…), can be very useful in discriminating reversible and irreversible transitions, like in cold crystallisation or on overlapping phenomena detected at glass transition temperature.

Ionic liquids (substances that have applications among others, in lithium batteries, supercapacitors, and dye sensitized photovoltaic cells)  have several solid-solid transitions and the crystallisation process is sometimes very slow compared to the heating rates of a DSC or TGA experiment therefore non detectable. Samples of Pyrrolidinium N,N methyl, R TFSI (with R= n-alkyl with 4,5,6,7 carbon atoms) have been examined with repetitive annealing cycles and with saw-teeth oscillations and a relatively slow heating rate.

The oscillation has released the lattice energy and the method has been an alternative way to obtain the transitions without tedious annealing procedures or non acceptable waiting times. 
In fact the tendency of Ionic liquid to crystallize in the equilibrium structure depends on their tendency to form microdomains. A longer alkyl chain gives different properties, and a difficult crystallisation. Also the choice of the anion influences the transition temperatures and their kinetics has also an importance in relation to the use of the salt. A fluorinated anion like TFSI , (CF3SO2)2N- is used in application like lithium batteries. The application of appropriate temperature oscillations has overcome the problem allowing a more complete characterisation of these substances. 
The same procedure can be applied to superconductive materials with transitions in their normal state.

Finally the possibility of further common work involving the exchange of samples, measurements, and scientific elaboration between the guest group and the Department of Applied Physics at the Chalmers University of Göteborg has been proposed and discussed.
