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Ithium is the smallest alkali metal.
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However, due to the number of protons, lithium’s
atomic radius Is similar to magnesium
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Elemental lithium is very reactive with water and
forms hydrogen.

4/20/2024 https://www.youtube.com/watch?v=o0xhW7TtXIAM
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Pourbaix diagrams provide insight into solubility and
precipitation of contaminants in water.
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Pourbaix diagrams provide insight into solubility and
precipitation potential of lithium from water.
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4/20/2024 Anderson. Technical Report - Hydrometallurgical recovery of materials from lithium-ion batteries. 2023



Another treatment combination with iron and
phosphate may also yield insoluble products
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However, the solubility must be considered when low
final concentrations are required.

* The solubility constant establishes the relationship
between the dissolved species and the solid.

K, =[A"]"[B7]

*Kyp = solubility product constant

s AT = cation in an aguious solution
B = anion in an agueous solution
e 2,b —

relative charge of Aand B
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However, the solubility must be considered when low
final concentrations are required.

* K, of common water constituents include:

* Magnesium Hydroxide ~5.6x10'2
e Calcium Carbonate ~2.8x10°
* [ron Hydroxide ~4x10-34

* |[n contrast, lithium is more soluble:

 Lithium carbonate ~2.5x10-2
 Lithium phosphate ~3.2x10-°

4/20/2024
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Lithium health impact information is limited; however,
reports note impacts on brain, thyroid, and kidneys.

Several studies on
4 the impact of
mental health
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4/20/2024 "Broberg. 2011. Environmental Health Perspectives. 2EPA. Provisional Peer Reviewed Toxicity Values for Lithium. 2008



Lithium health impact information is limited; however,
reports note impacts on brain, thyroid, and kidneys.

Concentration (pg L_1) Human health consequences

Long-term increased Li exposure in drinking water may be associated with a lower incidence of
2-27 dementia in a nonlinear way. However, other confounding factors associated with municipality of
residence cannot be excluded.

0-40 High Li concentration in drinking water has no association with dementia.

Effect of Li intake through drinking water was associated with a lower incidence of suicide in a
nonlinear way.

1-39

0.1-121 Higher Li in drinking water was associated with lower suicide rate.

Li in drinking water may be associated with a low risk of male suicide in the general population. No

0-130 .. .
association was observed in females.

<0-121 Li level in drinking water had no correlation with suicide mortality rate.

Li in drinking water might have a protective effect on the risk of suicide among females. But no

0-12.9 . .
association was found in men.

Long term Li exposure via drinking water was associated with thyroid function and thyroid stimulating

117-14343
hormone.




The EPA UCMR reporting requirement is 9 pg L.

* The reporting requirement was determined by the
lowest observed adverse effects level of 2.1 mg kg’
day.

* The adverse effect level was further adjusted based on
three uncertainty factors.

* /10 — extrapolate from the lowest observed adverse effect
level to the no observed effect level.

* /10 - protect sensitive subpopulations

* /10 —uncertainty in data availability for human health
iImpacts.

mg "y
2.1 =10 =10 =10 =2
kg * day kg * day
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The Health Based Screening Level (HBSL) includes
exposure to contaminants in other sources.

7/ 0kgs

H9 @ﬁ -
= 140 —
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4/20/2024 Shakoor. Environmental Science and Ecotechnology. 2023.
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Reevaluation of lithium in water supplies emerged

from a 2021 USGS study.

4/20/2024

Lindsey. Science of the Total Environment. 2021.
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Lithium trends were found with formation and climate.

Public-supply networks
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Modeled lithium production is expected to increase

and peak in 2041.

Lithium production curve

1000 +

800

600 -

400

Li Production (1000 MT year™")

200 ~

0 -

Li mine production
(1989-2021):
947 000 MT

2041
[
| === |Modelled Production
I A Actual Production
[
[
[
[
[
|
]
l
Rema'ning
Li resgrves:

22 000 POO MT

1990 2000 2010

4/20/2024 Adeel. Nature NPJ Clean Water. 2023.

2020

2030

2040 2050 2060 2070 2080 2090
Year

2100

24



Outline

‘ Lithium Characteristics

Lithium Health Effects

Lithium Sources and Lifecycle

UCMR 5 and Prevalence in Kansas

‘ Treatment Options
4/20/2024 25



Lithium was included in UCMR 5 and measured using

EPA Method 200.7.

* Lithium was the only non-PFAS compound listed in
UCMR 5 (1 of 30).

* EPA Method 200.7 common technique to measure a
range of metal contaminants.

gl 2022 | 2023 | 2024 | 205 2026
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To provide context, here PFAS prevalence in Kansas
from December 2023 UCMRS.

S

Only 0.5% of samples had analytes

detected above detection level.

Only four unique sample points

PFAS (ppt)

B >20 M 255
B 020 W 1-25
B 510 [] BDL
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Comparted to PFAS prevalence in Kansas from April
2024 UCMRS.

Only 1.1% of samples had analytes detected

above detection level.

Only 13 unique sample points were of concern.

—
Only 3 points exceeding the recent regulation
limits (PFHXS and PFQOS). )
— —
PFAS (ppt)
W>20 B 255
B 1020 B 1-25

B 510 [ ] BDL
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Lithium has more prevalence in Kansas counties from
December 2023 UCMRS.

70.8% of samples had analytes
above reporting levels.

39 unique sample points were
of concern.

|

Lithium (ppb)

W >100 M 20-40

B 40-100 B 9-20
4/20/2024 B 40-460 [ ] BDL




Comparted to Lithium prevalence in Kansas from
April 2024 UCMRS.

71.3% of samples had analytes
above reporting levels.

53 unique sample points were
of concern.

R
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A side-by-side comparison shows a higher prevalence

of lithium.
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Membrane treatment and ion exchange may be two
common treatment options for lithium.

Caz+ K+
Mg** L Applied Pure water
pressure (solvent)
F
He HOHS L ——
H H* H*
H* b
H+
H+
H* . Concentrated iy
H solution /
" H* H+H Gontaminants y—
- H - N -
H Semipermeable
H* H Membrane

Water flow

H* H* *
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Current cation exchange resins have limited affinity

for Lithium. Sulfonated Polystyrene Cation Exchange Resin
Percentage of cross-linking of the copolymer
Cation 4%DVB 8%DVB 10%DVB 16% DVB

Ca2* K+ Li* 0.76 0.79 0.7 0.68
H* 1.00 1.00 1.00 1.00

Mg2+ Li* Na“ 120 156 1.61 1.62
NH," 144 201 215 227

K 1.72 228 254 306

. Rb’ 1.86 249 269 314

e T HT Lt —— cs’ 202 256 277 307

H* H e AQ' 358 6.70 815 156
H* H* T 5.08 976 126 19.4
. H* ToRa 179 193 200 227
H H* Mg*’ 223 259 262 239
H* H* Zn” 237 273 277 257
H+ H* Co™ 245 294 292 259

H* H” T 249 303 315 303

e " Cdj' 255 306 33 337

Ni“* 261 309 308 276

y s Caj' 314 406 442 495

Sr 356 513 5.85 6.87

Pb** 497 7.80 892 122

Ba“' 5.66 9.06 9.42 142

4/20/2024 Dupont. lon Exchange Resin Selectivity. 2019



Membrane treatment can reject lithium in salt water,
but operational considerations are important.
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4/20/2024 Somrani. Desalination. 2013. 35



Conclusions

d UCMR 5 is tracking lithium concentrations in drinking
water.

d 71.3% of reported concentrations Kansas exceed the
Health Based Screening Level.

4 If regulations are promulgated, lithium may be difficult
to treat using standard drinking water treatment trains.
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Questions?

d UCMR 5 is tracking lithium concentrations in drinking
water.

d 71.3% of reported concentrations Kansas exceed the
Health Based Screening Level.

4 If regulations are promulgated, lithium may be difficult
to treat using standard drinking water treatment trains.
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