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Abstraét . \PM” samples were collected from December 2017 to November 2018 at a northern suburb site of Nanjing. The

concentrations of five amines, major water-soluble ions, organic carbon, and elemental carbon were determined. The five amines
measured were methylamine, ethylamine, dimethylamine, trimethylamine, and aniline. The annual average of the total amine
concentration was (54.2 £29.2) ng-m ™. Among these, dimethylamine was the most abundant [ annual average: (20.2 +13.7)
ng-m ], followed by methylamine [ annual average: (13.1 +6.3) ng-m ], trimethylamine [ annual average: (8.6 +4.1)
ng+m ], ethylamine [ annual average: (6.3 +4.1) ng-m™ ], and aniline [ annual average: (5.9 £3.9) ng-m™>]. The total
amine concentration showed explicit seasonal variations: summer > autumn > spring > winter. The amine concentration on polluted days
was higher than that on clean days. This may be influenced by aerosol acidity, promoting the partitioning of gaseous amine into the
particulate phase. Aerosol acidity was also the major reason for the higher concentration of amine observed in summer than in other
seasons. During new particle formation events, the concentrations of amines increased substantially. Positive matrix factorization
(PMF) was utilized to identify the potential sources of amines, identifying six sources: industrial emission, agriculture emission,
biomass burning, automobile emission, secondary formation, and dust. Methylamine and ethylamine mainly originated from secondary
formation and automobile emissions. Dimethylamine and trimethylamine mainly originated from biomass burning, secondary formation,
and automobile emissions; Aniline mainly originated from industrial emissions and biomass burning. A significant seasonal difference is
observed with respect to the sources of amines. In spring and autumn, road dust sources account for a relatively high proportion. In
summer, secondary sources are the main sources of amines. However, the diurnal variations of amine are not evident, and the
secondary source, motor vehicle emission, and biomass combustion are the three main influencing factors.

Key words; amines; ion chromatography; new particle formation; positive matrix factorization (PMF) ; source apportionment
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Table 1 ~ Peak area and peak separation of cation chromatogram

LR B} ]/ min HFR W /mg-L-" W Gy RSB
10. 349 Na* 0.2 11372 2.13
11. 346 NH,/ 0.2 7348 4.45
13.379 MA 0. 01 388 1.59
14. 176 K* 0.2 3762 5.23
16. 343 EA 0.01 332 2.57
17. 868 DMA 0.01 301 10. 09
28.291 AN 0.01 190 3.29
31.034 TMA 0.01 231 1. 04
32.052 Ca®* 0.2 11 290 3.85
37.639 Mg2 * 0.2 7002 2. 14
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Table 3 Standard curve equation for ions
2R i 2k HLFREL () MR IR 22/ % TR %
Na* y=5.686 x10*x 0.999 7 4.12 91.24
NH, y=3.674 x10%x 0.999 5 4.73 82.67
MA y=3.88 x10%x 0.999 7 2.32 87.24
K* y=1.881 x 10*x 0.999 7 5.72 91.27
EA y=3.32x10% 0.999 5 3.08 82.57
DMA y=3.01 x10%x 0.999 7 2.22 81.13
AN y=1.9x10* 0.999 5 1.38 83.22
TMA y=2.31 x10*x 0.999 5 4.51 80.71
Ca2* y=5.645 x 10%x 0.999 3 5.33 90. 13
Mg** y=3.501 x10*x 0.999 8 3.29 93. 61
F- y=6.5709 x 10°x 0.999 1 2.76 82.57
CH,C00~ y=7.807 x 107 0.999 3 3.51 84.5
HCO0O - y=1.7206 x10°x 0.999 4 3.92 82.74
cl- y=4.57398 x10°x 0. 999 1.52 90. 28
NO; y=2.39399 x10%x 0.999 8 2.81 88.71
803~ ¥ =3.06639 x10%x 0.999 2 2.49 93.18 ="
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Table 4 Parameter criterion for PMF to fit water-soluble ions in PM,
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Fig. 9 Meteorological parameters and amine variations in autumn
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