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Backeround

e Lithium is an essential componentin
lithium-ion batteries .

e 70% of the world's lithium comes from the
“lithium triangle” (Argentina, Bolivia and
Chile) [1].

e Demand for lithium-ion batteries is
projected to grow by more than 500%
between 2020 and 2030 to reach 2.2
million metric tons [1].

Lithium Enriched Clay [2]




Projected Lithium Demand [3]
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Lithium Extraction

e Two Main Types of Extraction:
o 1. When Lithium is a liquid
m Evaporation pools (this slide)
o 2. When lithium is a solid
m  Mining (next slide)
e Brine extraction process:

o 1. Pump water underground

2. Brine mixture surfaces in pools
3. Evaporate the water

4., Purify the lithium

5. Extract the lithium
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Lithium Extraction Continued

e Two Main Types of Extraction:
o 1. When Lithium is a liquid
m Evaporation pools (last slide)
o 2.When lithium is a solid
m  Mining (this slide)

e Lithium Mining Process:

1. Excavation

2. Transport to processing plant
3. Crush and heat

4. Mill into powder

5. Mix with acid & heat again

6. Remove waste

7. Extract the lithium
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Lithium Mining Operation [5]
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Water (ost

500,000 gallons of water per ton of
lithium. [1]

Chile produces 38% of the world'’s
lithium [1]

Chile is in a ongoing water crisis
with 19 million citizens living in
areas of “severe water scarcity” [6]
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Worldwide vs Chile Lithium Production Between 199/

and 2017 [8]
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Lithium Pollution

Using brine pools:
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Mining the lithium:
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Noise and light pollution Lithium Mining [9]

expensive and demanding than
evaporating it




Land Degradation

e Direct Effects: [10]
o Radioactive materials unearthed
o Soil erosion
o Habitat destruction
e Indirect Effects: [10]
Vegetation loss
Deforestation
Machine exhaust pollution
Sinkholes
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Environmental Impact

e Water Effects [10]:

o High water consumption

o Pollution (Acidic and metallic water)
e Air Effects [10]:

o Open pits mining generates large

amounts of dust

o Vegetation destruction

o Radiation pollution

o Acid fumes
e Species Extinction [10]:

o Ecosystem effects

o 40% of species eliminated



Human Health Impact

e Respiratory Diseases [12]:
o CWP (Black Lung)
o Silicosis
o Commonly found in miners but can affect
surrounding area as well
e Lithium poisoning (lithium leakage) [13]:
o Health risks of water with lithium
o Effects on the human body
o Effects on aquatic life
o Increase in concentrations of lithium
e Environmental Degradation [10]:
o Destruction of an entire area of land
o Pollution of water with ‘tailings’
o Heavy erosion and floods



Alternative Technologies [1]

1. Increase concentration of lithium using
additives

2. Using materials which can selectively
absorb lithium

3. Treat the brine in selectively capture
absorbent bed

4, Selectively capturing lithium ions using
electrolysis

5. Using chromatography to separate
lithium brine

6. Condense lithium chloride into brine
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Conclusion

e Lithium is used in rechargeable
batteries and EVs.

e Extracting lithium creates tons of
pollution

e Electricis not a green alternative to
gas yet

e Alternative/improving techniques
for extracting lithium should be
explored.

Lithium Open Pit [15]
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