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Chemical’ Characterlstlcs and Sou}'ce Apportmnmen’f Wlth Temporal Refinement

for VOCs in/Tianjin Suburb in Summer [* .
WANG Yikuan, L],U Bao-shuang * , WU Jian- hu1 ZHANG,-Y u-fen;” FEN@ Yin-chang

(State’ En\’lronmental Protecpon Key Laboratory of Urban Ambient Air Pafficulate Matter Pollution Prevention and Control, College of Environmental Science and Engineering,
Nankai University, Tianjin 300350, China)

Abstract: Summer is a period with frequent ozone pollution events in the air. It is very important to identify the source apportionment of ambient volatile organic compounds
(VOCs) and their ozone formation potential ( OFP) to effectively prevent and control ozone pollution. The hourly resolution VOC online data for Tianjin Suburb during the
summer of 2019 ( June to August) were applied to analyze the variation characteristics of ambient VOCs and their OFP during ozone pollution events and non-ozone pollution
periods, and the refined source apportionment of the ambient VOCs and their OFP was carried out by using the positive matrix factorization (PMF) model. The results showed
that the mean volume fraction of ambient VOCs in summer was 24. 42 x 10~°. The average volume fraction of ambient VOCs in ozone pollution events was 27.72 x 10~
15.69% higher than that in the non-ozone pollution period. The OFP of total VOCs (TVOCs) in summer was 87.92 x 10, of which olefin was the highest, contributing
58.28% to the OFP of TVOCs. The OFP of TVOCs in the ozone pollution events was 102.8 x 10 ™, increased 19. 59% compared to the non-ozone pollution period. The
contributing sources of ambient VOCs in ozone pollution events were the petrochemical industry and gasoline volatilization (29.44% ), diesel vehicle exhaust (23.52% ),
liquefied petroleum gas ( LPG)/gasoline vehicle exhaust (22.00% ) , natural gas/combustion ( 13.41% ), solvent use (6. 14% ), and plant emissions (5.49% ). Compared
with that in the non-ozone pollution period, LPG/gasoline vehicle exhaust and diesel vehicle exhaust increased by 4. 84% and 5.29% , respectively. The contribution of the
petrochemical industry and gasoline volatilization as well as plant emissions began to increase at 8:00 and reached the highest at 11:00, which was closely related to the
increase in solar radiation and ambient temperature. Both LPG/gasoline vehicle exhaust and diesel vehicle exhaust showed obvious morning and evening peaks and maintained
a high contribution level at night (00:00-06:00). Combining the PMF results and the OFP method, the contributions of different sources to the OFP were analyzed. The
petrochemical industry and gasoline volatilization (31.01% ) and diesel vehicle exhaust (36.64% ) were the highest contributors during ozone pollution events, which
increased by 1.74% and 8.27% , respectively, compared with those during the non-ozone pollution period. Additionally, its contribution percentage significantly increased
during the rising stage of ozone pollution events and clearly decreased in the declining stage.

Key words; summer; ozone pollution events; volatile organic compounds (VOCs) ; positive matrix factorization (PMF) ; source apportionment
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Table 2 Twelve ozone pollution events during the monitoring period
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