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Abstractsy’ The charatterization and source apportionment of atmospheric volatile organic compounds ( VOCs) in Tianjin in 2019 were
investigated based on high-resolution online monitoring data observed at an urban site in Tianjin. The results showed that the average
annual concentration of VOCs was 48.9 pg-m ™, and seasonal concentrations followed with winter (66.9 pg-m™) >autumn (47.9
pgem ™) >summer (42.0 wgem ™) >spring (34.6 wg-m ™). The chemical compositions of the VOCs were alkanes, aromatics,
alkenes, and alkynes, which accounted for 65. 0%, 17.4%, 14. 6%, and 3.0% of the VOCs concentrations on average, respectively.
The proportion of alkanes, aromatics, and alkynes was the highest in autumn, summer, and winter, respectively, while a higher
alkenes proportion was observed in summer and winter. The ozone formation potential contribution of alkanes, alkenes, aromatics, and
alkynes in spring and summer was 16. 9%, 48. 6%, 33.5%, and 1. 0%, respectively, and the species with higher contributions were
ethene, propylene, m, p-xylene, 1,2, 3-trimethylbenzene, toluene, isoprene, trans- 2-butene, cis- 2-pentene, o-xylene, and m-
ethyltoluene. During autumn and winter, the aromatics contributed as much as 91.5% to the secondary organic aerosol ( SOA)
formation potential, and o-xylene, toluene, m, p-xylene, ethylbenzene, o-ethylioluene, and benzene were the main contributing
species. Positive matrix factorization was applied to estimate VOCs source contributions, and automobile exhaust, liquefied petroleum
gas/natural gas (LPG/NG) and gasoline evaporation, solvent usage, petrochemical industrial emissions, combustion, and natural
sources were identified as major sources of VOCs in spring and summer, accounting for 29. 2%, 19. 9%, 16. 4%, 10.3%, 7. 3%, and
6. 6%, respectively. While in autumn and winter, the contributions of LPG/NG and gasoline evaporation, automobile exhaust,
combustion, solvent usage, and petrochemical industrial emissions were 32. 4%, 21.9%, 18.5%, 13.3%, and 8. 4%, respectively.
Compared to the source contributions in spring and summer, a significant increase was observed for LPG/NG and combustion emission
of 62. 8% and 153. 4%, respectively, and other sources decreased by 18.4% -25.0% in autumn and winter. Source composition
spectrums showed that the petrochemical industry and solvent usage were the main emission sources of alkenes and aromatics in spring
and summer, and combustion and solvent usage were the main emission sources of aromatics in autumn and winter. Thus, focus should
be played on the petrochemical industry and solvent usage in spring and summer and on combustion and solvent usage in autumn and
winter to further prevent and control ozone and SOA in Tianjin.
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Table 1  Composition of ambient VOCs concentrations in some cities of China

) pURILing | YR VOCs YREE (BUARUM D) Bk % W/ % FEIR % W/ % SCHk
Il 2011 ~2012 4E 55 48.10 x10~? 58.0 16.0 26.0 — [3]
Eil 2014 41 ~4 A 48 16.90 x 10 ~° 48.51 11.31 40. 18 — [35]
Mt 2015 4F 56 (17.49 £11.35) x10~° 56. 51 11.06 24. 62 7.81 [12]
kg 20194 1~10 A 56 25.79 x 10~ 63.2 11.6 19.8 5.4 [10]
Kb 2017 ~2018 4F 59 (43.31 +£33.86) x10~° 63.49 15.73 9.29 11.49 [36]
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Kt 2019 4f 56 48.9 pg-m~? 65.0 14.6 17.4 3.0 BT
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