Environmental Mineralogy: Impacts and Remediation Strategies

Minerals can adsorb or absorb
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pyrite, are exposed to oxygen and water during mining activities, they
oxidize and produce sulfuric acid. is acidic drainage leaches heavy
metals and other contaminants from mining sites, severely degrading
nearby water bodies and aquatic ecosystems. Remediation strategies for
AMD o en involve neutralization techniques using alkaline minerals
or precipitating metals as less soluble compounds to prevent further
environmental degradation [7].

Particulate pollution from mineral dust also poses signi cant
challenges to environmental and human health. Minerals like silica and
asbestos, when airborne due to natural processes or human activities
such as mining and construction, can lead to respiratory diseases upon
inhalation. E ective management strategies include dust suppression
techniques and engineering controls to minimize airborne particulate
emissions, thereby reducing health risks to workers and nearby
communities [8].

Remediation strategies in environmental mineralogy are diverse
and innovative, aiming to mitigate these negative impacts sustainably.
Phytoremediation, for example, leverages the natural ability of certain
plants to accumulate heavy metals from soil. By planting these species in
contaminated areas alongside mineral amendments that enhance metal
uptake, such as calcium-rich minerals, the soil can be rehabilitated
over time. Similarly, engineered materials like nanoparticles of iron
oxides are designed to catalyze chemical reactions that degrade organic
pollutants in water, 0 ering a promising solution for treating polluted
aquatic environments [9].

e eld of environmental mineralogy continues to evolve
with advancements in scienti ¢ understanding and technological
innovations. Researchersare exploring new materialsand methodologies
to address emerging environmental challenges, such as the remediation
of emerging contaminants and the sustainable management of mineral
resources. Integrating multidisciplinary approaches that combine
geology, chemistry, biology, and engineering will be crucial in
developing holistic solutions to mitigate the environmental impacts of
minerals e ectively [10].

G n# b
Environmental mineralogy encompasses the study of minerals'

impacts on the environment and the development of strategies to
mitigate thesee ects. Fromin uencing soil fertility to causing acid mine

drainage, minerals play a pivotal yet complex role in environmental
quality. E ective remediation strategies leverage the inherent properties
of minerals to mitigate pollution and restore ecosystems. Continued
research and innovation in environmental mineralogy are critical for
addressing current and future environmental challenges sustainably.
By understanding mineral-environment interactions, we can better
protect and manage our natural resources for future generations.
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