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Figure 2: Water-Energy-Nexus according to Bauer (2015).

Annual water withdrawals for cooling purposes in electricity

generation according to Flörke et al. (2013).
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Figure 3: Metal demands for battery

technologies and required lithium growth

according to Rietveld et al. (2018).
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Water Use in Mining

Schomberg ESEE 2019: WF Lithium mining 5 / 24

Figure 4: Water use for mining purposes

in the U.S. 2015 according to Maupin

et al. (2014).



Water & Energy Lithium mining WF Concept WF Lithium mining WF of Li-ion battery References

Distribution and future expansion

Schomberg ESEE 2019: WF Lithium mining 6 / 24

Figure 6: Distribution and future expansion of Lithium mines as reported in the MiningIntelligence 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Bringezu 2019 [Unpublished].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

refinery product: Lithium
carbonate equivalent (LCE)
geological Lithium sources

hard rock: petalite, spodumen,
lepidolithe, eucryptit, hectorit
(mostly magmatic)
brines: shallow groundwater
with enriched concentrations
(extraction so far only from
salars)

world resources (in ranking order):
Bolivia, Chile, Argentina, USA,
China
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Figure 7: Share of hard rock and brine mining in global Lithium production according to
Braga et al. (2014).
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Lithium mine types
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Definition

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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Flows &
Assessment

Figure 8: Water Footprint

Assessment Framework

according to Schomberg &

Bringezu 2019 [Unpublished].

SOS = Safe Operating Space.
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Indicators
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Spatially explicit
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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.



Inventory: Hard rock mining

Figure 10: Flow chart modified according to Margarido et al. 2014 (red box).



Inventory: Brine mining

Figure 11: Flow chart modified according to Meshram et al. (2014) (red box).
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Water Quality: VDV
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AMD = Acid Mine Drainage
caused by weathering of rock that is exposed to
water and oxygen if sulfide minerals react to
sulfuric acid
common sufide minerals: pyrite (FeS2), markasite
(FeS2), chalkopyrite (CuFeS2), galena (PbS)...
can be extremely accelerated under microbial
activity
impacts: lowering of pH value, leaching of heavy
metals
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