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To enable a major shift to bring transportation and power to greenhouse gas neutrality the coupling of both sectors for the first time in history is
mandatory: batteries can enable 30% of the required reductions in carbon emissions in the transport and power sectors. However, the supply of the
raw metals for batteries is precarious because of limited natural reserves of several raw materials and their local distribution. Thus, technologies that
can stably secure strategic metals must be developed, as for example urban mining, which allows recovery of metals from secondary sources.
However, at the moment, the waste recovery processes of battery wastes are complicated and require high resources consumption in terms of
energies and chemicals necessary for metals extraction. In line with the European Green Deal, the Circular Economy Action Plan, and the Industrial
Strategy, the Tech4lib project aims to work for a competitive, circular, sustainable, and safe value chain for lithium-ions batteries (LIBs), by developing
an innovative and sustainable technological solution finalised to establish the circularity of these resources.

The principal goals of Tech4lLib are:

® Microwave (MW) thermal treatment, which is realised by using an unconventional MW heating system, that allows to enhance the potentialities

of a MW-supported carbothermic reactions, due to the increased temperature that can be reached;

@® Extracting Li by using only a water solution, and the other metals (such as Co, Mn, and Ni) by combining leachate streams obtained by food waste;

‘@ Applying an eco-design procedure to select the most sustainable technological parameters.
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Cu) quantification in the BM
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*Sample was prepared by acid

Inductively coupled plasma-optical emission digestion with aqua regia.
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v Ni, Co, and Mn are the main constituents of the LIB cathodes;

XRD patterns collected at different temperature on BM: a) evolution of XRD patterns from 25 °C to

v Liis around 2.6%; 900 °C b) detailed phases attribution of XRD patterns collected at 25 °C and 900 °C.
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‘/Possibility to avoid the separation of the anode and cathode materials in the pre-treatment process;
The dedicated device for carbothermic reductions allows to increase the efficiency of carbothermic
process, in comparison to those obtained with conventional oven;

The choice of L-Malic acid relied on the sustainable management of this chemical after the treatment
(recoverable) and for its neglecting secondary emissions (compared to the inorganic acids), making it
suitable for future environmentally friendly applications;

The subsequent leaching in water and L-Malic acids enables the efficient recovery of the metallic
species (mainly Li, Co, and Mn).
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