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Abstract

Water-soluble ions are essential components in fine particulate matter (PM,,0) and could provide crucial
information about potential sources and atmospheric formation. Therefore, this study was conducted to
evaluate the characteristics of water-soluble ions, thereby predicting the source of fine particulate matter
emissions at locations in Ho Chi Minh City. Fine particulate matter samples were collected at
three different locations in 2 periods in 2018 and 2019. Specialized sampling equipment (High Volume Air
Sampler) was used with a rate of 700 L/min for 24 hours and 12 hours. After collection, the sample was
analyzed to determine 11 water-soluble ions in fine particulate matter including Na*, NH,*, Mg?*, K*, Ca?*,
Cl, NOs', SO4%, C;04%, Br and MSA by ion chromatography method (for anions), ICP-OES method (for Na*,
Mg?*, K*and Ca?*) and indeno-phenol colorimetric method (for only NH4*). The results obtained with the
total concentration of water-soluble ions ranged from 2.51 — 12.53 pg/m?3; the average was 5.63 + 2.19
ug/m3, in which SO,%is the most contributing component as compared to others. The average
cation/anion ratio (C/A) of 1.08 + 0.12 (0.63 - 1.36) showed that the dominance of cations. The
concentration of Na*, NH4*, K*, CI,, and SO4* increased slightly in the daytime, while the concentration of
Ca?*, NOs, C,04%, and Br increased in the nighttime. The correlation between ions results showed that
NH4*, SO4%, and C,04% had a considerable correlation (r > 0.7), whilst the correlation between NH,* and
NOs was insignificant (r = 0.21). Therefore, some forms existed in fine particulate matter, such as
(NH4)2S04 and (NH4)2C,04. From the predictive analysis of PM;osources using PMF, there were six main
contributors at 3 locations in Ho Chi Minh City, including secondary traffic, biomass, fossil fuel, secondary
formation, crustal dust, and another source.
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