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The objective of this thesis is the study of the pilot production plant, with mechanochemical
activation, of LiFePO4/C of the Prayon Group. In particular, the study focuses on the cal-
cination step during which the LiFePO,4 formation takes place, which uses a rotating furnace,
whose schematic view is reported in Figure 1. The analysis is performed starting from the data
collected in situ by the sensors placed on the equipments, during 4 calcination campaigns, and
the data related to the incoming material and the quality of the output product are obtained
through the measurements carried out in the laboratory of the production site.

First, a critical analysis is performed on the management of the campaigns, in particular with
the aim of optimizing the quantity of discharged and unused material, as with properties infe-
rior to the desired product. This study leads to an improvement of the furnace start up phase,
which must be run taking into account both the temperature and the formation of a stable and
constant bed in the furnace.

The second part of the study is based on the determination of the residence time in the hot zone
of the furnace, where calcination takes place. Thanks to an impurity test carried out during the
third campaign, two different approaches are used and lead to similar results, with a residence
time between 1 and 3 hours in the hot zone of the reactor and between 3 and 7 hours in the
entire system.

Finally, the last part of the thesis is dedicated to the determination of the relationships between
the properties of the output product and the operating conditions of the process and the prop-
erties of the fed mixture. Two methods have been applied to determine linear relations between
them: Pearson correlation coefficients and LASSO regression. In this case, some correlations
have been highlighted: conductivity is mainly linked to the Carbon source and the temperature,
the Fe3 seems to depend on temperature, while the water content on pressure, which is linked
to the presence of leakage in the sealing rope of the furnace, so that air can enter in it.
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Figure 1: Schematic view of the rotating furnace



