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Tianjin Subuf'bs in Summer- J
LUQ-’Rmrxue LG Bao shuang LIANG Dan -ni,, BI Xlao hui, ZHANG Yu fen FENG Yin-chang

(State Env1r0nmental Protection Key Laboratoty of Uthan A.mhlent An Particulate Matter Pollution Prevention and Control, College of
Environméntal Science and Engineering, Nankai Unlver51ty, Tianjin 300350, China)

Abstraet: From June to August 2018, a 1-hr resolution concentration dataset of ozone and its gaseous precursors ( volatile organic
compounds( VOCs) and NO,_ ), and meteorological parameters were synchronously monitored by online instruments of the Nankai
University Air Quality Research Supersite. The relationships and variation characteristics between ozone and its precursors were
analyzed. According to the photochemical age, the initial concentrations of VOCs were calculated, and the photochemical loss of the
concentration of VOCs during the daytime (06:00-24:00) was corrected. The initial and directly monitored concentrations of VOCs
were incorporated into the PMF model for source apportionment. The results indicated that the mean concentration of O, in Tianjin in
summer was (41.3 £25.7) x 107, while that of VOCs was (13.9 +12.3) x10~°. The average concentration of alkane (7.0 +6. 8)
x 10 °was clearly higher than that of other VOC species. The species with high concentrations of alkanes were propane and ethane,
accounting for 47% of the total alkane concentration. The average ozone formation potential (OFP) in summer was 52. 1 x 10~°, and
the OFP value of alkene was the highest and its contribution reached 57% . During the daytime, alkene loss accounted for 75% of the
total VOC loss. The major sources of VOCs that were calculated based on the initial concentration data were the chemical industry and
solvent usage (25% ), automobile exhaust (22% ), combustion source (19% ), LPG/NG (19% ), and gasoline volatilization
(15% ) , respectively. Compared with the apportionment results based on directly monitored concentrations, the contribution of the
chemical industry and solvent usage decreased by 4%, while automobile exhaust decreased by 5% . By combining the results of PMF
apportionment and the OFP model to analyze the relative contributions of emission sources to ozone formation, and we found that the
highest contribution source of ozone was the chemical industry and solvent usage (26% ) in summer. Compared with the analysis
results based on the directly monitored concentrations, the OFP values of the chemical industry and solvent usage decreased by 7%,
while that of NG/LPG apparently decreased by 13% .

Key words: ozone; volatile organic compounds ( VOCs) ; initial volume fraction; positive matrix factorization ( PMF); source

apportionment
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Table 1 ~ Summary of meteorological parameters during the monitoring period
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Fig. 2 Diurnal variation of E/X in summer
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