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The production of nitrate aerosols has major implications for public health and the environment. Oxides of 

nitrogen (NOx) not only propagate the formation of ground-level ozone that harms vegetation and health 

but also contribute to acid rain. Nitrate aerosols also affect Earth’s radiation balance directly by scattering 

and absorbing short wavelength radiation and indirectly by affecting planetary albedo and the lifetime of 

clouds. They are formed naturally through bacterial processes (nitrification oxidizing ammonia to NO2 or 

NO3), lightning (oxidation of atmospheric N2 to NOx), and biomass burning (oxidation of organic nitrogen) 

as well as anthropogenically through fossil fuel combustion, primarily for the purpose of energy production 

or transportation. On the global scale, perturbations to the planet are largely caused by anthropogenic 

sources of nitrate, not natural. Ships, which transport 90% of the world’s consumer goods, are estimated 

to contribute twenty to thirty percent of nitrate-related pollution while also emitting other harmful particles 

like sulfates. In a polluted urban environment, interactions between gases and particles produce complex 

compounds that are challenging to measure with most analytical methods. Using oxygen triple and 

nitrogen dual isotopic measurements of nitrate, we seek to analyze marine aerosol samples from Hong 

Kong, China. Connecting nitrate concentration data with isotopes of nitrogen δ15 N and oxygen isotopes 

δ17 O and δ18 O will yield a novel and effective method that could enable quantification of nitrate aerosol 

sources by providing parameters necessary to model and evaluate the sources of nitrate pollution. The 

combination of investigating stable oxygen and nitrogen isotopes, in particular, is a useful tool that will 

allow us to delineate the local versus long-range transport of pollutants and understand the 

physicochemical and photochemical processes occurring in a complex mixture of gases and particulate 

matter en-route to sink regions. 

 

Nitya Timalsina, Stable Isotopes Laboratory, University of California, San Diego. 9500 Gilman Drive 
#0356, La Jolla, CA 92093. Tel: 619-609-6741, Email: ntimalsi@ucsd.edu 

Presenting Author: Nitya Timalsina 

 


