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 Pump water to pons
« Evaporate water for 12-

18 months g
« Separation of lower = =
soluble salts from LiCl T R R e

* Precipitation of Mg(OH), by using lime
* Precipitation of Li,CO5 by adding Na,CO,
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Non-conventional lithium sources

« Geological basins

« Hydrothermal sources o
« Brackish water J,,,‘,_?
« Qil&gas production sites
 (Geothermal plants

360t y' 4

Challenge: capture the lithium while water flows
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Lithium recovery by electrochemistry: the
electrochemical ion pumping
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Lithium recovery by electrochemistry: the
electrochemical ion pumping

Salt capturing

M. Pasta, et al., Energy Environ. Sci. 5 (2012) 9487
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Lithium recovery by electrochemistry: the
electrochemical ion pumping

Li host

Selective exchange

R. Trocoli, et al., ChemSusChem. 8 (2015) 2514
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Comparing salt capturing and selective
exchange: A simplified model
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The lithium-selective material

LiCI-MgCl,
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Cycle number

R. Trocoli, et al., ChemElectroChem 4 (2017) 143
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The flow-through reactor

Molar flow
M,=c, T
Relative Average
Charge overpotential
Q, “
o "= ][[Ew(9)-E4(Q)-dQ
P o flow rate Qr 0
3 = ] Sources with less
N than 50 ppm Li are
ped strongly limited by
diffusion in solution

0 20 40 60 80 100 120
Specific charge / mAh/g

M.S. Palagonia, et al., J. Electrochem. Soc. 164 (2017) E586
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Lithium capturing
(a) (b)
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The limit performances are strongly dependent on the
concentration of the source
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Lithium capturing

.

5 mg cm™

LMO badly dispersed on the carbon cloth
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Lithium capturing
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Higher mass loading helps capturing more lithium!
M.S. Palagonia, et al., J. Electrochem. Soc. 166 (2019) E286
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Full recovery cycle

Active  Separator Carbon 1
material cloth )

Gasket

Capturing from lithium
source

NIHCF E—— A 2) Purging with air

3) Cleaning with rinsing
solution

4) Purging with air

NiHCF |

9) Releasing lithium in
s T Souteninet recovery solution

M.S. Palagonia, et al., Desalination 475 (2020) 114192
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0.8 F

0.6 |

AE/V

02

-0.2

M.S. Palagonia, et al., Desalination 475 (2020) 114192
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| clycle L
III cycle —

V cycle
VII cycle
IX cycle

(B

2.5 ) -1.5
Charge / mAh

lLLm Universitat Bremen*
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Full recovery cycle

9 recovery cycles

Li source: 1TmM LiCl +
100 mM NacCl
(150 mL each cycle)

loq = -500 A cm2

Recovery: 120 mM KCI
(5 mL)

— -2
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Full recovery cycle
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Summary

 There are many lithium sources (also in Europe) which cannot be
exploited the nowadays lithium extraction process (lime-soda
evaporation)

»  Selective capturing of lithium ions from solution can be achieved with
proper intercalation materials

« Mass transport of the lithium in solution is limiting in diluted solution
(<10 mM Li)

« Itis economically feasible to recover lithium from solutions with
lithium content below 7 ppm
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