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SUMMARY
Per- and polyfluoroalkyl substances (PFAS) are a class of synthetic organofluorine compounds that

have been widely used in industrial and consumer products due to their unique physicochemical properties.
However, their environmental persistence, bio accumulative nature, and potential toxicity have raised global
concerns. This article provides an overview of PFAS, their sources, environmental fate, health effects, and
regulatory measures.

INTRODUCTION

PFAS are a diverse group of chemicals characterized by carbon-fluorine bonds, one of the strongest in
organic chemistry. These compounds have been used in firefighting foams, water-resistant textiles, non-stick
cookware, and industrial applications for their thermal stability and hydrophobicity. However, their widespread
usage has led to contamination of water bodies, soil, and biota.The chemical stability of PFAS makes them
resistant to environmental degradation processes, leading to their persistence in ecosystems for extended periods.
Due to their amphiphilic nature, PFAS can migrate through various environmental media, including air, water, and
soil, ultimately entering the food chain.

Human exposure to PFAS occurs through multiple routes, including drinking water contamination, dietary
intake, occupational exposure, and inhalation of PFAS-laden air. Studies have shown that PFAS bioaccumulate in
human and animal tissues, particularly in the liver and blood, leading to prolonged retention in the body.Recent
research has indicated that some PFAS can undergo transformation into more persistent and toxic derivatives,
further exacerbating their environmental and health impacts. The global recognition of PFAS contamination has
prompted governments, researchers, and industries to seek effective strategies for monitoring, controlling, and
mitigating their spread.

Classification of PFAS

PFAS are broadly classified into two categories:

Perfluoroalkyl substances (PFS): Fully fluorinated carbon chains, including perfluorooctanoic acid (PFOA) and
perfluorooctane sulfonate (PFOS).

Polyfluoroalkyl substances: Partially fluorinated compounds that can degrade into perfluoroalkyl substances.
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Sources and Environmental Fate

PFAS exhibit high water solubility and mobility, leading to widespread contamination of groundwater and
surface water. They resist biodegradation, photolysis, and hydrolysis, making them persistent environmental
pollutants. PFAS enter the environment through various pathways, including:
Industrial Discharges: Manufacturing plants release PFAS into air, water, and soil.
Firefighting Foams: Aqueous film-forming foams (AFFF) used in fire suppression contribute significantly to
contamination.
Consumer Products: Disposal and degradation of PFAS-containing materials lead to environmental leaching.

R, %< p
PN i,

Envitonment

%

(]

Firefighting foam
- @@=

Drinking water and food

Human Exposura

HEALTH EFFECTS
g £ A - High cholesterol
i [:1 { Thyroid disesse

Viatesrproof Non-stick Furniture and « Certain cancers

SROLINnG cookwaro carpeting - Reduced vaccine response
> » « Pregnancy induced
EQ 4_/ SRLRRE \\’3 hypertension
% “‘-\'.7‘: IV - Low birth weight
Pessonal care products Food\—p_;;;;.:;;;:{‘.g - Developmentsl delays

Human and Ecological Health Effects

Exposure to PFAS occurs through ingestion of contaminated water and food, inhalation, and dermal absorption.
Health risks associated with PFAS include:

Endocrine Disruption: PFAS interfere with hormonal functions, affecting growth and metabolism.
Carcinogenicity: PFOA and PFOS are classified as possible human carcinogens.

Immune System Suppression: Studies indicate PFAS exposure weakens immune responses.

Reproductive and Developmental Toxicity: Adverse effects on fetal development and fertility have been
observed.

Regulatory Measures and Mitigation Strategies

Global regulatory efforts are focused on limiting PFAS exposure and contamination:

Regulatory Guidelines: The U.S. Environmental Protection Agency (EPA) has set advisory limits for PFOA and
PFOS in drinking water.

Bans and Restrictions: Several countries have phased out long-chain PFAS.

Remediation Techniques: Advanced oxidation processes, adsorption using activated carbon, and ion exchange
resins are employed for PFAS removal from water.
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Application of PFA’s:

e PFAS, excluding three restricted types -used in various applications in daily life and industry

e various combinations of properties (highly resistant to heat, chemicals, and ultraviolet rays, highly repellant to
fluids (water and oil), less adhesive, less conductive to electricity, and less refractive to light.

e Due to these properties- variety of existing and future technologies that contribute greatly to sustainable
development, a net-zero carbon society, technological and scientific advances (energy, renewables,
semiconductors, and telecommunications)

e PFAS are used as indispensable substances in photoresists applied to semiconductors to print circuits onto the
base material, and as a separator material (separating positive and negative electrodes) in lithium-ion batteries.

e Consumer Products, Food Packaging, Textiles, Firefighting Foam, Industrial Applications

CONCLUSION

PFAS contamination poses significant environmental and health risks due to their persistence and toxicity.
Ongoing research and regulatory interventions are essential to mitigate their impact. Developing sustainable
alternatives and effective remediation technologies remains a priority for safeguarding environmental and public
health. Future efforts should focus on improving detection methods, promoting green chemistry solutions to
develop safer alternatives, and enhancing public awareness of PFAS risks. Cross-sector collaborations involving
scientists, policymakers, industries, and environmental organizations are critical to achieving effective mitigation
and remediation strategies. Furthermore, long-term epidemiological studies are needed to fully understand the
chronic health effects of PFAS exposure and inform policy decisions for better environmental management.

REFERENCES

Agency for Toxic Substances and Disease Registry (ATSDR). (2021). Per- and Polyfluoroalkyl Substances
(PFAS) and Your Health. Retrieved from https://www.atsdr.cdc.gov/pfas/index.html

Grandjean, P., & Clapp, R. (2015). Perfluorinated Alkyl Substances: Emerging Insights Into Health Risks.
Environmental Health Perspectives, 123(5), 157-163.

Sunderland, E. M., Hu, X. C., Dassuncao, C., Tokranov, A. K., Wagner, C. C., & Allen, J. G. (2019). A Review of
the Pathways of Human Exposure to Poly- and Perfluoroalkyl Substances (PFASs) and the Resulting
Health Effects. Journal of Exposure Science & Environmental Epidemiology, 29(2), 131-147.

U.S. Environmental Protection Agency (EPA). (2022). PFAS Strategic Roadmap: EPA’s Commitments to Action
2021-2024. Retrieved from https://www.epa.gov/pfas

Wang, Z., DeWitt, J. C., Higgins, C. P.,, & Cousins, I. T. (2017). A Never-Ending Story of Per- and
Polyfluoroalkyl Substances (PFASs)? Environmental Science & Technology, 51(5), 2508-2518.

www.agricosemagazine.com 28


http://www.agricosemagazine.com/

