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Assessment of cancer and non-cancer health risks associated with exposure to black
carbon particles in the ambient air of Tehran city

Somayeh Alizadeh Attar!, Alireza Pardakhti'”, Khosrow Ashrafi!, Mohammad Sadegh Hassanvand*?

1- Department of Environmental Engineering, Faculty of Environment, University of Tehran, Tehran, Iran
2- Department of Environmental Health Engineering, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran
3- Center for Air Pollution Research, Institute for Environmental Research, Tehran University of Medical Sciences, Tehran, Iran

ARTICLE INFORMATION: ABSTRACT
Received: 08 October 2024 Background and Objective: Black carbon is a byproduct of the incomplete combustion
Revised: 31 December 2024 of fossil and biomass fuels. Long-term exposure to black carbon has been linked to an
Accepted: 04 January 2025 increased risk of lung cancer and cardiovascular diseases. This study aims to evaluate
Published: 28 May 2025 the c.arcm(.)genlc and non-carcinogenic risks associated with black carbon exposure in the
ambient air of Tehran.
Materials and Methods: Hourly black carbon concentrations were collected from the
air quality monitoring stations operated by Tehran's Air Quality Control Company and
Keywords: Health risk averaged to calculate annual means for 2021, 2022, and 2023. The risk assessment for
assessment, Black carbon, black carbon exposure in Tehran was conducted using the US EPA model.
Incomplete  combustion, ~ Air Results: The findings reveal that in Tehran, the carcinogenic risk index (CR) due to black

pollution, Tehran city

*Corresponding Author:

alirezap@ut.ac.ir

carbon exposure in ambient air is higher for adults than for children. The non-carcinogenic
risk quotient (HQ) for both age groups remains below the threshold value of one, indicating
a low and negligible non-carcinogenic risk. However, children demonstrate a higher HQ
compared to adults. The lifetime cancer risk associated with black carbon exposure is
calculated to be 1.4 x 1073, while the annual cancer risk is estimated at 0.02 x 1073,
Conclusion: The results indicate that the carcinogenic risks associated with black carbon
exposure exceed acceptable levels for both adults and children. Adults face a cancer risk six
times greater than children, though the non-carcinogenic risk is assessed as low. Reducing
black carbon emissions is critical for improving public health in traffic-congested cities,
and further research on this topic is strongly recommended.
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