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: The hourly measurement of inorganic soluble ions in PMI10

aerosols were measured by the novel Air Composition
Measuring Equipment (ACME - In Situ 2100) from March 15th to
April 15th 2016 in Kinmen Island. The purposes of this
study were to understand the influences of fog on the
secondary aerosol formation and the impacts of air
pollutants under the different ranges relative humidity on
the haze formation.

The hourly measurements showed that the mass fraction of
sulfate in PM10 was increased as the increasing of liquid
water content of fog and the decreasing of gaseous
concentrations of SO2. It indicates that humid environment
may be important for enhancing the heterogeneous reaction
of sulfate formation. The nitrate concentrations were
related to the ration of NH4+ to S042- during the fog
episode. The formation of particulate NO3- was associated
with ammonium formation under the ammonium-rich conditions
(NH4+/S042->1.5). The HNO3 was usually observed under the
ammonium-poor conditions. Furthermore, the time serious
concentrations of Nat, Cl- and Mg2+ were positively
correlated with the liquid water content of fog. During the
high pollution episode, the air mass was from the near
ground surface in mainland coastal areas, which transported
more pollution to Kinmen. The concentrations of NO2- were
higher during the high pollution episodes, which means the
secondary aerosol formation in the nearby areas also
strongly affected the air quality degradation. The results



also showed the thresholds of air pollutants for formation
of the haze episode were lower under the high humidity
conditions.

# 2 M43 ¢ fog, haze, relative humidity, secondary aerosol, hourly
measurement, soluble ions
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Abstract

The hourly measurement of inorganic soluble ions in PMj, aerosols were
measured by the novel Air Composition Measuring Equipment (ACME-In Situ 2100)
from March 15" to April 15" 2016 in Kinmen Island. The purposes of this study were
to understand the influences of fog on the secondary aerosol formation and the
impacts of air pollutants under the different ranges relative humidity on the haze
formation.

The hourly measurements showed that the mass fraction of sulfate in PMjo was
increased as the increasing of liquid water content of fog and the decreasing of
gaseous concentrations of SO,. It indicates that humid environment may be important
for enhancing the heterogeneous reaction of sulfate formation. The nitrate
concentrations were related to the ration of NH,* to SO,* during the fog episode. The
formation of particulate NO3™ was associated with ammonium formation under the
ammonium-rich conditions (NH4/SO4* >1.5). The HNO;3; was usually observed
under the ammonium-poor conditions. Furthermore, the time serious concentrations
of Na*, CI" and Mg?* were positively correlated with the liquid water content of fog.
During the high pollution episode, the air mass was from the near ground surface in
mainland coastal areas, which transported more pollution to Kinmen. The
concentrations of NO,™ were higher during the high pollution episodes, which means
the secondary aerosol formation in the nearby areas also strongly affected the air
quality degradation. The results also showed the thresholds of air pollutants for
formation of the haze episode were lower under the high humidity conditions.

Key words: fog, haze, relative humidity, secondary aerosol, hourly measurement,
soluble ions
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Tablel 7 FPAREBRERR T > 24 A28 LRGBS 7

RH(%) 60<RH<70 70<RH<80 80<RH<85
NH,* -0.77 -0.78 -0.80

NO3 -0.75 -0.71 -0.74
SO,” -0.83 -0.77 -0.82

SO, -0.62 -0.54 -0.21

NOy -0.57 -0.54 -0.03

Bold is p<0.05

Table2. EAjxchz § A4 R E

Threshold concentration

RH (%) 60<RH<70 70<RH<80 80<RH<85
PMio-£ra 103.06 71.11 52.16
PMys.£ra 55.65 41.61 32.21
NH,* 6.66 4.17 2.59

NO3 13.31 8.47 4.92

SO.” 15.17 11.39 9.47

S0, 5.67 2.43 -1.27

NOy 23.21 14.42 -0.03
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