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Analy51s of Characterlstlcs ef Water-soluble Ions m PM2 S Chengdu Based O"ll
the MARGA /| ‘- " / ,“n g %
YIN-Han-mei, CHEN Jun-hui® FENC Xlao q}é)ng, JIAN Tao, QIAN Jun, LIU Zheng

(Slcl;uan Academy of EnVlronmental 501ences Chengdu 610041 Chlna)
Abstract ; WatersSoluble ions in PM, ; were serially on“line mon}.tnred using the MARGA sampling and measurement system in Chengdu

in 2019! Pollutlon characteristics of water-soluble ions were dndlyzed using the meteorological monitoring data. The results show that
variation$ in the concentrations of eight water-soluble ions were consistent with the variations in PM, 5 in Chengdu. The annual average
mass concentration of the total water-soluble ions was (20.2 +12.7) pg-m™, accounting for 48. 6% of the PM, ; mass, which
indicates that water-soluble ions were the major components of PM, . The mass concentrations of all the ions were in the order of NO;
>80} >NH, >Cl~ >Ca** >K* >Mg** >Na*. The annual average mass concentration of secondary ions was (20.2 +12.7)
pg-m ™, accounting for 87.2% of total water-soluble ions. The concentrations of total water-soluble ions in different seasons were in
the order of winter > spring= autumn > summer. Monthly variations in total water-soluble ion concentrations followed a U-shaped curve;
mass concentrations were the highest in January and December and lowest from June to August. Monthly variations in the concentrations
of NO; , SO~ , NH,', C17, Na*, and K* were consistent with the total water-soluble ion concentrations, while the concentrations of
Ca’* and Mg’* were the highest in June. Visibility declined with the increase in the concentration of water-soluble ions, especially
secondary water-soluble ions regardless of the rainfall. Light rain (accumulated rainfall in 24 h <10 mm) had no scavenging effect on
water-soluble ions, while moderate and heavy rainfall had a significant effect. There was a significant positive correlation between
NO; , SO;, and NH,' (all the correlation coefficients were over 0. 7) , indicating that the mechanisms of evolution of secondary water-
soluble ions in the atmosphere are highly similar to each other. The annual mean values of SOR and NOR were 0.42 and 0. 12,
respectively, which were negatively correlated with temperature and O and positively correlated with humidity, indicating that the main
source of SO;~ was heterogeneous oxidation reactions in the liquid phase and the main source of NO; was heterogeneous oxidation
reactions at night. The annual mean values of CE/AE and NR were 1.2 and 1. 1, respectively, indicating that most aerosols in the
study area were relatively alkaline. The atmospheric environment of Chengdu is rich in ammonia; thus, (NH,),S0, and NH,NO, were
the main forms of secondary ions.

Key words ; water-soluble ions; secondary ions; PM, ,; meteorological parameters; Chengdu
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#0.687 £0.419 8.90 £5.52
B 0.355+0.135 4.17 +£2.51
Bk 0.829 £0.486 8.74 +6.00
£ 1.70£0.984 15.6 £8.23
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Fig. 1

Monthly variations in mass concentrations of water-soluble ions
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Table 2 Correlations of water-soluble ions

cl- NO; S0%- Na* NH,/ K* Mg** Ca®*

cl- 1.00

NO; 0. 658 ** 1. 00

S03~ 0.550 ** 0.756 ** 1.00

Na* 0.178 * 0.174* 0.167* 1.00

NH, 0.653 ** 0.941 * 0. 860 ** -0.114 1.00

K* 0.595 ** 0.107* 0.226 ** ~0.249 * 0.072 1.00

Mg * 0.387* 0.077 0. 051 -0.163* 0.077 0. 366 ** 1.00

Ca2* 0.113* -0.058 -0.166 -0.015 -0.013 -0.020 0. 639 * 1.00
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Table 3  Correlation of water-soluble ions with visibility and meteorological factors

PM, ; cl- NO; S0%- Na* NH,/ K* Mg?* Ca2*
KH -0.346 ™" -0.266 " -0.326™ -0.269 ™ -0.135" -0.306 " -0.100 -0. 067 -0.028
T35y -0.198 " -0.179 " 0. 087 0.011 0.114 0.120" -0.220"" -0.180" -0.149"
W -0.455™" -0.560 " -0.514™ -0.313 ™ -0.034 -0.475* -0.117" 0. 047 0.012
SE 0.131" 0. 104 0.127" 0. 107 0. 001 0.115* 0.018 0. 048 0. 039
eI -0.650 " -0.524 ™" -0.703 ** -0.689 " 0.092 -0.758 -0.092 -0.003 -0.002
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Fig. 2 Correlations of water-soluble ions with visibility
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Table 4 Mass concentrations of water-soluble ions at different rain fall totals/pg-m =3
HIB(H-H) xR FEr it /mm BB NO; S0%- NH; SNA MET
ok Rl I 13.5 7.98 8.57 30.1 34.5
2 7 A I
0296 N 574 F¢ﬂjl€£ﬂl£ﬂ 11.0 8.92 7.60 27.5 30.7
KR e 17.5 9.61 9.12 36.2 38.5
R/ % 29.5 20.4 6. 4 20.5 11.6
W T AT 18.3 9.58 8.95 36. 8 40.3
03-09 PR 17.5 WA S0 1) 12.3 7.21 7.62 27.1 28.9
KT f5 12.6 7.24 5. 64 25.5 26.9
HRE/ % -31.1 -24.4 -37.0 -30.8 -33.2
o Rl T 11.2 4.63 4.99 20.9 23.5
2 7 A I
03-07 JT 43.4 Fﬁﬁ%i]lﬂ 6.75 4.96 4.07 15.8 18.4
VR 8.74 3.80 3.94 16.5 18. 1
R/ % -22.2 -17.9 -21.0 -21.0 -22.8
Rk R AT 23.7 .3 .6 38.6 40.0
= [ &
03-17 R 90.8 WA T S0 1] 14.8 5.6 7.1 27.5 29.1
KRR f5 11.3 .2 4 19.9 21.5
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Table 6 Crrelations between SOR, NOR, SO, ,

NO,, O;, temperature, humidity, and wind speed

SOR NOR S0, NO, 0 L HiTIL S JARES

SOR 1.00
NOR 0.579 ** 1.00

S0, -0.522* -0.020 1.00

NO, -0.248* 0.194* 0.583 * 1. 00

03 -0.235* —0.459 0.143 * —0.346 ** 1. 00
T -0.502* -0.571* 0.324* -0.035 0.716 1.00
3 0.241™ 0.202 ™ -0.391* -0.055 -0.412" -0.083 1.00
PABE -0.124" -0.270 ™ -0.143* -0.257* 0.208 ** 0.178 * 0. 064

1.00.
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