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Introduction

« The most commonly used procedures for collecting aerosols are
filter-based methods. Filter measurements may have become routine
but because of their low accuracy it is not simple to quantify
ambient aerosols.

« Furthermore, the atmospheric evaporation of semi-volatile aerosol
species and the possible loss of some compounds due to surface
reactions due to long time-scale sampling periods have been
reported.

« An online analyzer for monitoring for aerosols and gases (MARGA)
IS one of the latest measurement systems for semi-continuous
analysis of gases and soluble ions in aerosols.



Experimental

 MARGA Instrument
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Experimental

« Sampling time:2016.3.3-2016.5.16
« Sampling place: Meteorological observation field, NUIST

« Samples: PM, .

Table 1 Summary of data derived from instruments

Gases(NH;  HNO, HNO,; HCI SO,) Valid data :1168h

MARGA Aerosols ions(NH,*. Na*. K*. Ca?*. Missing data :532h
Mg? . ClI-. NO;. SO,%)

THERMO PM2.5 Valid data :2016.3.3-2016.4.19
Meteorological parameters Valid data :2016.3.3-2016.5.16

ENVIS



Results and discussion

 Variation of PM2.5 chemical compositions
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Fig. 4 Time series of (a) wind direction and precipitation (mm), (b)

temperature ("C) and RH (%) (c) mass concentration (ug/m3) of PM2.5 and
major water-soluble ions during the study period
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e Cation-Anion balance

Cation: 35
Y+ =Na*/23 + 2 Mg?*/24.3 + 3 Y =10171x + 00203
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Fig.5 The relationship of cation and anion
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Fig.6 The variability of water-soluble ion fraction (%) and probability of
total mass concentration (%)
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Fig.7 Box-and-whisker plots showing monthly variations of inorganic
compounds during sampling period.




Results and discussion

HNO, and HNO,
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Fig.8 Gaseous HNO2 and HNOS3 concentrations measured with MARGA
during the whole sampling period (time resolution: 1 h)
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 Transformation of HNO,

1. gas phase reaction:
NO2(g) + OH(g) + M = HNOs3(g) + M
NO; + O3 = NO3 + O,
NO3 + NO2 + M = N;0O5 + M

2. heterogeneous conversion:
N20s + H20 = 2HNO;

RH/RCO + NO3 = HNOs + (R/RCO)
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Results and discussion
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Fig.9 Diurnal variation of Gaseous HNO,, HNO, and NO, concentrations
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Fig. 10 Time series of mass concentration (ug/m3) of SO,
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Fig.11 wind rose diagram and diurnal variation of mass
concentration (ug/m3) of SO,



Results and discussion

« Secondary components
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Results and discussion

o Oxalate
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Fig.13 Diurnal variation of C,0,% concentration



Results and discussion

 Other inorganic compounds
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Fig.14 Diurnal variation of the mass concentration of Other inorganic compounds



Results and discussion

e SOR and NOR

The sulfur oxidation ratio (SOR) and nitrogen oxidation ratio (NOR) are
available indicators used to quantitatively characterize the secondary
transformation reactions of SO, and HNO,.

SOR = [SO7 ]/[SOF~ + SO,]

NOR = [NO3]/[NO3 + HNO;]

Table 2 information of the

SOC during the sampling

period
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Fig. 15 Time series of mass concentration (ug/m3) of SO,

Mean
Min
MAX
Ratio(>0.1)

0.47
0.10
0.94
0.99

0.44
0.09
0.92
0.99

0.50
0.09
0.97
0.97




Results and discussion

« Acidity of aerosols

The neutralization ratios (NR) were calculated in order to estimate the acidity

of atmospheric aerosols. A ratio value of 1.0 would indicate neutralization of
HNO,and H,SO, by atmospheric NH;, while NR <1.0 imply the likely
presence of acidic aerosols.

NR = [NH4]/[NO3 + 2505~

Fig. 16 Time series of NR during the sampling period



Results and discussion

Table 3 Pearson correlation coefficients between major ions during
whole field campaign

cr NO* SO,* C204% Na* NH4* K* Mg?* Ca*
cr 1 516**  B15%*  345%*  B7** 276%% | A17**
NO3 1 584**  583kk A0k 169%*  249%*
S0.* 1 348**%  269** 240%*%  242%*
C20,% 1 254%%  BIZ¥*  4G3**  223%%  343*
Na* 1 294**%  BRI**  23g%*  3g7x*
NH,* 1 AB4x* 237* D7Q*
K* 1 231%*  ABQ**
Mgy* 1 339%*
Cay" 1

*p=0.05;**p=0.01



Wet deposition

Table 4 Variation of the mass concentration(jg/m3of ions during the whole rainfall

events
Date ~ Duration precipitation .ot oL NO3- SO G024 Nat NHS K+ Mg*  ca®
(h) (mm)
before 187 1915 935 044 033 964 08/ 007 048
during 169 1042 1502 033 028 903 050 003 020
5.4 27 30.9 after 037 1097 752 037 006 598 026 005 017
Deposition g 55 4271 1957 1595 80.95 37.89 7053 3699 63.75
rate (%)
before 538 3319 1591 084 055 1579 350 005 0.8
during 145 1245 1045 067 020 766 045 002 015
4.26 35 12.9 after 005 1538 839 071 013 724 053 004 015
Deposition g9 14 5365 4725 1501 7607 5415 8533 942 46.06
rate (%)
before 174 693 1192 089 020 615 080 004 047
during 029 433 641 070 006 350 032 002 026
5.2 17 31.2 after 029 355 425 091 008 225 018 003 041
DEpoStion 5335 4869 64.37 -175 6154 6347 77.26 2676 1154
rate (%)
before 060 2290 1993 156 014 1415 062 004 0.06
during 051 747 620 106 003 419 019 002 0.04
5.15 19 35 after 0.62 1220 685 114 002 571 023 002 0.14
Deposition

9.81 46.74 65.63 27.16 85.65 59.65 62.27 55.56 -109.63
rate (%)




Conclusions

- Data analysis showed an average trend of SO,>>NO ;>NH ,+> ClI -
> K* > Nat > Ca?*> Mg?* for aerosol species and SO, > NH, >
HNO, > HNO, > HCI for gases.

» The trend of HNO, shows surprisingly significantly higher
concentration values compared to HNO,, lower concentrations of
HNO, during the day which rises to higher levels during the night.

« Monthly variations of ions concentration are analyzed, that the
concentrations of most ions are higher in March and lower in April
and May, except for Ca?*and c,0,%.



Conclusions

High SO2 concentrations and high SOR and NOR values directly
resulted in a large amount of secondary sulfate and nitrate particles
In the atmosphere at the Nanjing sampling site. However, localized
meteorological conditions must also play a main role in the
formation processes of these secondary particulate pollutants.

Most of the time, the aerosols are acidic, this would suggest that all
particulate ammonium is of the form ammonium sulfate and
bisulfate.



Future work

Do further analysis on the effect of meteorological elements on
Inorganic components in aerosols and gases .

« More detailed analysis of gas-particle conversion processes
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