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RESULTS & DISCUSSION

INTRODUCTION

Polycyclic aromatic hydrocarbons (PAHs) are hazardous air
pollutants with potential health impacts, and nitrated PAHs
(nitro-PAHs) are known to exhibit even higher toxicity. Nitro-PAHs,
such as 2-nitrofluoranthene (2-NFLT), are secondary PAH species
formed through atmospheric oxidant reactions with primary PAHs
emitted from various anthropogenic sources. As emissions from
anthropogenic sources continue to decrease, it is crucial to
understand how these reductions affect the levels of primary and
secondary PAHs in the atmosphere. This research proposal aims
to investigate the impact of decreasing emissions on ambient PAH
and nitrated PAH concentrations using a regional chemical
transport model.

OBJECTIVES & METHOD

e Simulate the concentrations of key PAH species, including fluoranthene
(FLT) and 2-NFLT, in the atmosphere for the years 2000, 2019, and 2036
using a regional chemical transport model.

e Assess the accuracy and reliability of the model by comparing the
simulated FLT and 2NFLT concentrations with ground-based
measurement data.

 Quantify the contribution of emissions from different sectors,
particularly the traffic sector, to 2-NFLT concentrations through
sensitivity analysis.

* Investigate the potential future levels of 2-NFLT by simulating various
emission scenarios that consider the elimination of traffic sector
emissions in urban areas.
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- Simulated Annual Average PAH Spatial Distribution
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- Model Evaluation
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Take home: model simulation seems to be underestimating 2-NFLT conc.

- Moving forward

* Adjust model parameterization parameters, such as reaction rate constant, to
represent more realistic PAH conc. spatial distribution (Atkinson et al., 1990)

% Conduct sensitivity simulations with traffic-free emissions to investigate the
contribution from traffic sector

ACKNOWLEDGEMENTS

The authors acknowledge the assistance from several teams, including the emission data team at ECCC.

REFERENCES

Wilson, J., Octaviani, M., Bandowe, B. A. M., Wietzoreck, M., Zetzsch, C., P6schl, U., Berkemeier, T., and Lammel, G.: Modeling the Formation,

Degradation, and Spatiotemporal Distribution of 2-Nitrofluoranthene and 2-Nitropyrene in the Global Atmosphere, Environ. Sci. Technol., 54,

14224-14234, https://doi.org/10.1021/acs.est.0c04319, 2020.
Jariyasopit, N., Tung, P, Su, K., Halappanavar, S., Evans, G. J., Su, Y., Khoomrung, S., and Harner, T.: Polycyclic aromatic compounds

in urban air and associated inhalation cancer risks: A case study targeting distinct source sectors, Environmental Pollution, 252,

1882-1891, https://doi.org/10.1016/j.envpol.2019.06.015, 2019.

Atkinson, R., Arey, J., Zielinska, B., and Aschmann, S. M.: Kinetics and nitro-products of the gas-phase OH and NO3 radical-initiated
reactions of naphthalene-d8, Fluoranthene-d10, and pyrene, International Journal of Chemical Kinetics, 22, 999-1014,
https://doi.org/10.1002/kin.550220910, 1990.


mailto:jun.meng@dal.ca
http://www.jun-meng.com/

	Slide 1

