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Abstract: We|explore'the characteristics and séur€es of vater-soluble ions in aergsolfine particulate matter (PM, ;) samples collécted
from Anyang, Chinagrduring typical seasonal months-from'2018 to 2019. Nine water-soluble ions (Na®, NH,, K", Mg’ ", Ca**,
F= '&l’ / NO;J ,.and SOJ7) were analyzed.: The ar}_{ilysls of PM’z <, water-soluble ion concentration levels, anion-cation balance
nitrogen oxidation rate (NOR) , sulfur oxidation rate ( SOR= #and ion correlation showed that the annual average concentrations of
PM, | and/water-soluble ions in Anyang were (85.81 £45.43) pg-m ™ and (48.21 £30.04) pg-m, respectively. Concentrations
of ions were ranked as; NO; >S0;” >NH,” >Cl~ >K* >Ca’* >Na* >Mg’* >F . The annual average concentration of the sum of
NH, , NO; , and SO~ was (42.72 +27.87) pg-m ™, which accounted for 87. 14% of total water-soluble ions. Moreover, NH, was
highly related to SO~ and NO; . The mean values of the nitrogen oxidation rate (NOR) and sulfur oxidation rate ( SOR) were 0. 25
and 0. 37, respectively. These results suggest that these ions were the result of secondary formation. The anion-cation charge equivalent
value was 0. 75-0. 94, which indicates that the sampled aerosols were alkaline. NH,” mainly existed in the form of (NH,),SO, and
NH,NO, in spring, summer, and autumn, whereas in winter it mainly existed in the form of NH,Cl. The results of principal component
analysis indicated that secondary aerosols, coal combustion, biomass burning, and dust were the main sources of the water-soluble ions
in Anyang during the sampled periods.

Key words: Anyang City ; PM, , ; water-soluble ions ;existence forms ;source
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Fig. 1 Seasonal variation of water-soluble ions concentration in PM, 5
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Fig. 2 Scatter plots of [ NH,* Jvs. 2[SO03~ ] + [NO; Jand [ NH,; Jvs. 2[ S0}~ ] +[NO;y ] +[Cl~]
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Table 4  Varimax rotated factor loading matrix for

water-soluble ions in PM,

BT HF 1 HF 2 HF 3
Na* 0. 560 0.319 0. 484
NH, 0. 822 -0.533 0.133
K* 0.317 0.739 -0. 466
Mg®* 0. 448 -0. 466 0.741
Ca®* -0. 150 -0.324 0. 689
F- 0. 382 0. 576 0.110
cl- 0.223 0. 841 -0.029
NO; 0.725 -0.529 0.171
803~ 0.786 —0. 446 0. 005
FRIE(E 3.821 2.322 1. 091
I 25/ % 42. 459 25. 800 12. 120
RIS TT 22/ % 42. 459 68.259 80. 379
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