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Lithium mining: How can science address a new
exposure scenario in workers that has not been

previously studied?
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Chile has 34% of the world’s lithium reserves [1]. Due to the
growing use of lithium in energy storage solutions and the
advance of electromobility that characterizes the global energy
transition process, this mineral has high strategic value for the
country’s development [2]. However, this mining activity has
not been studied from the human health perspective. In this
commentary, we call attention to the need to address this gap
in scientific knowledge, knowing that studying new problems
involves difficulties that sometimes are not easy to overcome.
Lithium carbonate has been used clinically for the man-
agement of mood disorders, with recommended therapeutic
concentrations between 0.8 and 1.2 mEqg/L [3]. It acts on
neurotransmitters such as dopamine, glutamate and GABA
[3]. Although there is not always a correlation between the
dose and symptoms of intoxication, severe intoxication is
described in doses higher than 4 mEq/L, caused by mech-
anisms such as increased cell permeability, sodium substitu-
tion in cell membranes and inhibition of the function of
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the sodium-potassium ATPase substrate pump [3,4]. Dysarth-
ria, ataxia, seizures, visual disturbances, vertigo, confusion and
delirium may be found in cases of moderate intoxication.
Severe intoxication can lead to electrocardiogram disturbances,
hypotension, arrhythmias, peripheral vascular collapse, shock,
and death [4]. Additionally, the long-term use of lithium drugs
has been associated with an increased risk of chronic kidney
disease, hypothyroidism, hyperparathyroidism, and increased
body weight and cognitive impairment [5-8].

At the occupational level, the U.S. National Institute for
Occupational Safety and Health (NIOSH) includes the compound
lithium hydride (LiH) in its guide to hazardous chemicals [9]
and sets recommended maximum exposure limits for workers
in the air matrix (NIOSH REL: TWA 0.025 mg/m3 and OSHA PEL:
TWA 0.025 mg/m3). In this scenario, exposure routes include
inhalation, dermal contact and ingestion. The eyes and skin
are targeted organs, and the respiratory and central nervous
systems can be affected. Acute damage includes irritation
and burns of the eyes, skin, mouth and esophagus; if inges-
ted, nausea, muscle twitching, mental confusion and blurred
vision are reported [9]. There are no studies evaluating chronic
exposure to lithium in workers.

In lithium mining, lithium hydroxide (LiOH) is extracted from
natural salt lakes and processed for commercialization as lithium
carbonate (Li,COs3). Environmental harm (geomorphological,
biodiversity, ethnocultural) has been associated with lithium
brine extraction processes in Chile [10-12].

A 2024 systematic review of environmental and occupational
exposures related to the global lithium battery market describes
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the risks associated with toxic metals, such as cobalt and nickel,
used in this industry. Notably, the authors did not identify any
articles that evaluated the toxicity of lithium at mining sites and
concluded that there is a need for further research to under-
stand better and characterize the risks associated with lithium
brine extraction [13].

The fact that there are no studies on the toxicity of lithium
compounds in workers does not mean that this risk does not
exist. Faced with the challenge of addressing a potential health
risk at unestablished doses in exposure scenarios in workers
or the general population, Lindhout et al. argue that this
lack of information leads to the "acceptance of an unknown
risk" [14]. The authors propose methodologies to systematically
identify and reduce these unknown risks, concluding that safety
management requires more than the mere identification and
risk assessment of hazards of the traditional model. Gilbert et
al, in their book Safety Cultures, Safety Models: Taking Stock
and Moving Forward, comment that when there is a lack of
knowledge and an absence of risk perception, the approach
to risk management should invoke a sense of vulnerability,
creativity and a proactive focus on: what else? [15].

The growing development of lithium mining in Chile
highlights occupational health challenges. To understand and
act, we must promote initiatives based on scientific evidence on
occupational exposure and its possible effects on workers. We
also need to foster the development and use of technologies to
reduce current exposure, appealing to the "sense of vulnerabil-
ity" already mentioned.

“Creativity" is required to innovate in measuring exposure
and exploring potential health effects. Options to be developed,
such as biological monitoring of lithium exposure [16], require
much more sensitive laboratory techniques than standard
clinical lithium level measurements usually used to assess
therapeutic concentrations in patients undergoing lithium
treatment because concentrations in occupational or environ-
mental exposure are expected to be much lower.

Given the benefits that the exploitation of lithium could
entail as we move towards sustainable energy matrices, the
"proactive approach to what else?" requires us to address
the issue. The National Lithium Strategy, the Chilean national
policy on lithium, sets forth a vision for advancing sustain-
ably in the economic, environmental and social dimensions
without disregarding the territorial and intercultural specificities
underpinning public-private initiatives beneficial for the country
[2]. Public health and epidemiology—its applied science—are
called upon to generate knowledge for policy and decision-
making and to promote actions to prevent diseases and protect
workers.
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