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Chemical features and cause analysis of a strong acid fog event in
Nanjing
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Using ten samples of the fog water collected in an advection fog process on
December 1-2 ,2009 and the corresponding fog microphysical structure, boundary
layer structure and air pollution data, the chemical characteristics of the
advection fog waters and the cause of acid fog formation were analyzed and

compared with that of the advection-radiation fog and the radiation fog
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occurred in winters of 2006 and 2007. Results show that the principal negative

ion in the advection fog waters is 8042' whose concentration is higher then NO3'
and other negative ions, while the main positive ion is K*. All types of Nanjing fogs
are sulfuric acid. Comparing with the advection-radiation fog and the radiation

fog, all of the advection fog water samples are acidic and have stronger acidity.

The concentrations of 8042' and N03' in the advection fog are higher than those
of the other two fog types, especially the concentration of NO3'. The average

diameter of fog droplets and fog water concentration are anti-correlated to ions
concentration. The source of the acidity is mainly due to high concentration of

acidic 5042' and NO3' , in which NO3' doubled, while the concentration of the
ca*is particularly low. The high concentrations of SO2 and NO2 caused by local
exhaustion and advection transport are the important causes of strong acid fog.

Meanwhile advection and vertical transmission decrease the concentration of

ca?*on the near-surface floor, which reduce the alkaline substances in fog
water, and thus enhance the acidity of fog water.
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