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Characteristics and Source Apportionment of Atmospheric Carbonyls in Different Functional Areas of Hefei City
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Abstract: Based on online monitoring data of volatile organic compounds ( VOCs) and routine air quality monitoring data from
June to August 2023, this study systematically analyzed the concentration characteristics, photochemical reactivity, health risks,
and pollution source characteristics of atmospheric carbonyls in two functional areas of Hefei City: the urban comprehensive zone
(observational site in Baohe District) and the industrial source zone (observational site in Luyang District) . The results showed
that the average concentration of carbonyls was 9.32x107° in the industrial source zone,which was 9. 8% higher than that in the
urban comprehensive zone. The diurnal variations of formaldehyde concentrations in both functional areas showed a single-peak
pattern, while acetaldehyde, propionaldehyde and acetone showed double-peak patterns,with the first peak appeared from 07,00 to
09:00,and the second peak appeared from 19:00 to 20.:00. The urban comprehensive zone was significantly affected by motor
vehicle emissions, with formaldehyde concentrations, hydroxyl radicals consumption rates, contributions to ozone generation, and
carcinogenic risks all higher than those in the industrial source zone. In contrast, the concentration of species such as
acetaldehyde , acetaldehyde,and acetone,as well as photochemical reaction activity, were more prominent in the industrial source
zone. The concentration ratios of formaldehyde to acetaldehyde ( C1/C2) and acetaldehyde to propionaldehyde ( C2/C3) in the
urban comprehensive zone were 10. 98 and 0. 76, respectively, which were 91. 6% and 8. 6% higher than those in the industrial
source zone. This indicated that two functional areas were significantly affected by human activities, with vehicle emissions and
industrial emissions being the primary sources of carbonyls in the urban comprehensive area and industrial source area,
respectively. In the urban comprehensive area,secondary formation was the dominant source of major carbonyls, contributing over

27% ,followed by primary sources. In the industrial source area, primary sources and secondary generation contributed equally,
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each accounting for approximately 25% of the total pollution. The secondary transformation of formaldehyde, acetaldehyde, and

propionaldehyde was primarily derived from olefins, with contribution rates ranging from 42. 6% to 85. 8% , while the secondary

transformation of acetone was solely derived from alkanes. The urban comprehensive zone exhibited higher formation yields of

olefins, while the industrial source area showed higher yields of alkanes, aromatic hydrocarbons, and oxygenated volatile organic

compounds. Therefore, scientifically and reasonably controlling emissions of olefins and alkanes from motor vehicles and industrial

emissions will help mitigate the secondary formation of carbonyls.
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Table 1 Concentrations of carbonyls in the atmosphere of different regions 107
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Fig.5 Ozone formation potential of carbonyls in the summer of 2023 in Hefei
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Table 2 The correlation of carbonyls and conventional pollutants in the summer of 2023 in Hefei
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Table 3 Regression results of different tracers on carbonyls in the summer of 2023 in Hefei
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Table 4 Comparison of source appointment results of carbonyls in the summer of 2023

in Hefei in this study with previous studies
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Fig.7 The precursors and its proportions of carbonyls

in the summer of 2023 in Hefei
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