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Lithium-lon Batteries (LIBs) contain various elements and compounds, i.e. cobalt, lithium,
phosphorus and natural graphite. These four are on the European Union’s list of "critical raw
materials”, thus making low-emission, cost-effective, and energy-efficient recycling processes
essential. We are pursuing a mechanical recycling process for LIBs based on electro-hydraulic
fragmentation (EHF). The EHF process supplements the crushing process of LIB as the first step for
recycling. It breaks up composite material at the interfaces. LIB components can be recovered by
sieving or sedimentation. This process produces significant amounts of wastewater as the
fragmentation takes place in water. The electrolyte of the LIB contributes to the majority of the
load in the process water. The electrolyte consists of several different organic solvents and the
conducting salt LiPFs. The conducting salt LiPFs hydrolyzes slowly at room temperature. The
reaction products of hydrolysis are hydrogen fluoride, phosphoric acid and lithium fluoride. Only
12 % of the total fluorine is present as fluoride. The mass balance shows that 72 % of the lithium
comes from the cathode material of lithium-ion batteries. The aim is to develop an efficient
treatment and possibly recovery of the substances contained in the process water. As a first step,
we here present the results of the analytical composition of process water from EHF in order to

identify possible treatment technologies and estimate recycling potentials.
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Figure 1: Scheme of our overall concept for the treatment of wastewater from lithium-ion battery recycling.




