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Lithium extraction from natural brines through

membrane electrolysis with limited waste generation.
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Lithium supply — Demand balance
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Supply risk comes from production capacity
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Lithium distribution
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Lithium from brines 1  [p——-

SOUTH AMERICA Selected salt flats, 2017
u Source: Apex 150 km
55-65% of the world’s lithium resources. '
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HOW IS LITHIUM EXTRACTED FROM BRINES?
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Salar de Olaroz
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Current process:
evaporation/precipitation in open-air ponds




Conventional brine processing based on natural evaporation
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-up to 50% LI lost
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Conventional brine processing based on natural evaporation

« Brine concentration - water evaporation

* NaCl removal — water evaporation v Brine concentration
« Mg and Ca removal — base addition —— v Changes in pH
« B removal — acids + solvents addition v' CO52addition

* Li,CO4 precipitation - Na,CO, addition <—
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LI+WATER - Membrane electrolysis
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Experimental design
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(I) - Sodium bicarbonate precipitation
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(1) — Lithium carbonate precipitation
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(1) — Lithium carbonate precipitation

« Catholyte volume 650 mL
* Charge applied

100A/m?2 = 489 kC » CO, fluxing until pH 11- 88°C
250A/m? = 396 kC
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(1) — Lithium carbonate precipitation
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(1) — Sodium bicarbonate precipitation

» 20°C
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CONCLUSIONS

v' Membrane electrolysis based process

v Controllable and weather independant

v" No water lost

v" No chemicals except CO,

v’ Extration of by-products / limited waste generation

v' Energy cost still high
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