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*  Active Li-mines 2018
®  Active Li-mines in waterstress areas 2010
& Active Li-mines and projects in waterstress areas 2050
Active Li-mines and projects 2050
- Hotspots of Li-mines in waterstress areas 2010
Hotspots of Li-mines in waterstress areas 2050

I:l Hotspots of Li-mines distribution 2010

Hotspots of Li-mines distribution 2050

FIGURE 6: Distribution and future expansion of Lithium mines as reported in the Mininglntelligence provided by InfoMine according to Schomberg &
Bringezu 2019 [Unpublished]. Water stress 2010 and 2050 derived from the hydrological modelling framwork WaterGAP3.
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Lithium mine types

m refinery product: Lithium
carbonate equivalent (LCE)

m geological Lithium sources

m hard rock: petalite, spodumen, 1E00% 1
. . . . 160,000 4
lepidolithe, eucryptit, hectorit 140,000 4
(mostly magmatic) 120,000
m brines: shallow groundwater 100,000 1
. . - 80,000 4
with enriched concentrations €500 |
(extraction so far only from 40,000
salars) 20,000 4
0,000 +
] World resources (|n ranklng Order): [t] 2005 2006 2007 2008 2009 2010 2011 2012
Bolivia Chlle Argentina USA [ Lithium Minerals C—JLithium Brine —@—Total Production
1 1 1 1
Ch|na FIGURE 7: Share of hard rock and brine mining in global Lithium production according to

Braga et al. (2014).
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Assessment of the on-site and remote impacts on water availability for
human and nature caused by human water usage for Lithium mining

(Lithium-ion battery production) in a spatially explicit way with the means
of Life Cycle Assessment
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Nomenclature after Hoekstra et
al. 2011

1) Withdrawal surface water

2) Withdrawal groundwater m

4) Virtual dilution volume
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5) Potential for AMD
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Spatially explicit

FIGURE 9: Spatially explicit WF on the
example of fertilizer supply (bor, nitrate,
phosphate, potash, zinc (small dots)) of a
Brazilian sugar mill in the course of the

BMBF project WANDEL.
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Inventory: Brine mining
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FIGURE 11: Flow chart modified according to Meshram et al. (2014) (red box).
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Water Quality: VDV WANDEL oI*

Substance; [mg] -
Y L a7
L L

Gl [mg/ kg LCE] [mg/t]  [mg/L] 0
Carbonate 35143 500 no data 70
Sodium, ion 26943 200 no data 135
Sulfate 56117 250 no data 224

Emission to water from the process ,Leaching of spodumene with
sulfuric acid” according to ecoinvent 3.1, localisation: Greenbushes
Lithium mine
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Water Quality: Potential for AMD

m AMD = Acid Mine Drainage

m caused by weathering of rock that is exposed to
water and oxygen if sulfide minerals react to
sulfuric acid

m common sufide minerals: pyrite (FeSz), markasite
(FeSy), chalkopyrite (CuFeS,), galena (PbS)...

m can be extremely accelerated under microbial
activity

m impacts: lowering of pH value, leaching of heavy
metals
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Water Quality: Potential for AMD
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FeSy+20; + Hy0 — Fe®* + 250} + 2H
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Water Quality: Potential for AMD
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WEF of Li-ion battery A

1Lil-B 2,5
MWh

Mostert et al. 2018

60361 m?3

SW + GW, assessed
with AWARE
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