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INTRODUCTION & AIM RESULTS & DISCUSSION

Today, the development of new generation extraction systems is An extraction method was developed for recovery of major metal ions
critically important for the environmentally friendly and efficient present in the active material of spent LFP batteries (Li, Cu, Al, and Fe).

recycling of spent Li-ion batteries. Traditional organic solvents are 340
toxic, volatile, and flammable. Hydrophobic deep eutectic solvents
(HDES) offer a green alternative: they have low volatility, 320
incombustibility, efficiency and can be obtained from their available

340 The experimental
diagrams (1) lie below
the calculated ones (2) in
the region near the

320

raw materials. A large number of eutectic solvents (e.g. based on :OO 390 Lutectic composition for
TOPO, D2EHPA, etc.) have already been studied in the literature and =0 | . | e abinary mixture. This
have proven themselves to be promising extraction systems. Their e allows us to conclude
key advantage is the ability to fine—tune the composition for the 260 | | 560 that the mixture is a
selective and highly efficient extraction of valuable metals (Li, Co, Ni, 1 deep eutectic solvent.
Mn, etc.). 240 240
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The purpose of this work is to develop a hydrophobic deep
eutectic solvent based on triisobutylphosphine sulfide (TBPS) and
thymol and to study its extraction properties. 35
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The viscosity of the
proposed eutectic solvent is
below 30 mPa s, indicating
their technological
suitability.
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TBPS thymol It was found that it is
o o 0 possible to selectively
After mixing, a stable liquid phase was formed 0 isolate Cu(ll) and Fe(Ill) with
40 .
from 2 and 5 M HCIl with
All extraction experiments were carried out at a temperature of . high separation factors of
25 °C and an atmospheric pressure of ~100 kPa in graduated 18 and 350, respectively.
centrifuge tubes with a thermostatically controlled shaker. 0 "
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' CONCLUSION
Thus, the prospects of using TBPS/thymol HDES for metal ion
S B separation contained in the active materials of spent LFP batteries
. . »® .
Stirring “ Organic are shown.
Centrifugation x . phase
S e (HDES) FUTURE WORK / REFERENCES
%
* * ﬂ__f_ﬂ_?_‘, Work on studying the extraction of other metals will be continued.
s * * o © O N 1. Abranches, D.O.; Coutinho, J.A.P. Everything You Wanted to Know about Deep Eutectic Solvents but
*® % o Were Afraid to Be Told. Annual Review of Chemical and Biomolecular Engineering 2023, 14, 141-163,
® * O © Aqueous doi:10.1146/annurev-chembioeng-101121-085323.
Y O Ogn > 2. Milevskii, N.A.; Zinov’eva, |.V.; Kozhevnikova, AV.; Zakhodyaeva, Y.A.; Voshkin, A.A. Sm/Co Magnetic
% o % o O phase Materials: A Recycling Strategy Using Modifiable Hydrophobic Deep Eutectic Solvents Based on
* o Trioctylphosphine Oxide. IJMS 2023, 24, 14032, doi:10.3390/ijms241814032.
_/

% [FeCl,] or [CuCl,]>

3. Milevskii, N.A.; Zinov’eva, |.V.; Zakhodyaeva, Yu.A.; Voshkin, A.A. Separation of Li(l), Co(ll), Ni(ll),
Mn(Il), and Fe(lll) from Hydrochloric Acid Solution Using a Menthol-Based Hydrophobic Deep Eutectic
Solvent. Hydrometallurgy 2022, 207, 105777, doi:10.1016/j.hydromet.2021.105777.


mailto:iz@igic.ras.ru

	Slide 1

