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Abstract: Organic nitrates constitute a substantial fraction of secondary organic aerosols and have an important
impact on reactive nitrogen budgets. In this study, samples of fine particulate matter were collected in urban
Beijing in the winter of 2018 and the contents of five kinds of major organic nitrates were determined. The results
show that the total concentration of the five kinds of organic nitrates ranged from 127 to 528 ng/m’, including
monoterpene hydroxyl nitrate, pinene keto nitrate, limonene di-keto nitrate, oleic acid keto nitrate, and oleic acid
hydroxyl nitrate. On average, they contributed 5.6% to secondary organic aerosols. The average concentration
during the daytime was comparable to that at nighttime. Among the five kinds of organic nitrates, the content of
monoterpene hydroxyl nitrate was the highest, with an average contribution of up to 41%. During the haze period,
the concentration of organic nitrates increased significantly. Correlation analysis showed that the concentration of
organic nitrates was significantly influenced by NO, emitted from coal combustion and motor vehicles. An
observation-based chemical box model was deployed to simulate the production rates of monoterpene hydroxyl
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nitrate. It was found that oxidation by OH radicals was the dominant formation pathway during the daytime, while
oxidation by NOj radicals was the major formation pathway at nighttime. Nevertheless, the simulated production
rates of monoterpene hydroxyl nitrate were substantially lower than the calculated ones, which may be related to
the deficiency of the reaction mechanism. This study indicates that anthropogenic activity could influence the
secondary generation of organic nitrates. The reductions of nitrogen oxides and ozone are of great significance in

decreasing the ambient concentration of organic nitrates.
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