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Abstract To investigate the formation mechanism of SO,%, NO; and NH," during a haze-fog period (18~23 April 2013)
in Guangzhou, China, particulate matter smaller than 10 um was collected with an Anderson sampler equipped with a
six-stage cascade impactor. Size-resolved mass concentrations of water soluble inorganic ions were quantitatively
analyzed. During the haze-fog episode, the average mass concentrations of the total water soluble inorganic ions in PMj3
and PMy, were (32.7+13.3)ug/m® and (39.4+15.7)ug/m®, respectively. NH,", NO;~ and SO,% were found to be the
dominant species, accounting for 76% and 71% of the total inorganic ions in PM3 and PMy, respectively. These ions were
principally present in the size range of 0.49~1.5um (i.e. droplet mode). Ammonium was mainly in the forms of (NH,),
SO, and NH;NO3 in the droplet mode, while present in the forms of (NH,), SO, and NH,; HSO, in the condensation mode
(<0.49um). Further analysis on the diurnal variation of these ions suggested that SO, in droplet mode was mainly formed
through in-fog processes and/or aqueous-phase reactions, while NO5™ through the hydrolysis of N,Os, and NH," by
heterogeneous neutralization. In addition, it was found that condensation mode SO,%, NO;~ and NH," had higher mass
concentration in the daytime than at night due to the influence of solar radiation.
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Fig.1 Temporal trend of visibility, RH and particle mass concentration and ionic species during the sampling period
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