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Abstract

With the rapid development of society and economy, the comprehensive air pollution in China with
fine particulate matter (PMz.s) and ozone (03) as the main characteristic pollutants is increasingly
significant. Volatile organic compounds (VOCs), as the important precursors for the formation of O3
and PM:s, are vital components of effective control measures in atmospheric environment manage-
ment. Based on the continuous monitoring data of VOCs, this study explored the pollution charac-
teristics, critical reactive components, and toxic effects of VOCs in Jinan City. A comprehensive as-
sessment system was established based on the ozone generation potential (OFP), secondary aerosol
generation potential (SOAP) and toxic effects, to further screen the priority species for the control
of VOCs. The results showed that the concentrations of different categories of VOCs in Jinan City
were, in descending order, alkanes, OVOCs, halogenated hydrocarbons, alkenes, aromatic hydro-
carbons, acetylene and sulphur-containing compounds. The daily variation of TVOCs showed a bi-
modal pattern, which was highly correlated with the morning and evening peaks of traffic. Alkenes
and aromatic hydrocarbons had the highest contribution to OFP, and aromatic hydrocarbons had
the highest contribution to SOAP, so alkenes and aromatic hydrocarbons contributed most to sec-
ondary pollutants generation in Jinan. The results of the comprehensive effects assessment indi-
cated that the priority VOCs species to be controlled in Jinan were benzene, toluene, m/p-xylene,
ethylbenzene, o-xylene, ethylene, styrene, propene, acetone and isoprene.
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Figure 1. Map of monitoring location
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Figure 2. Workflow diagram of TH-PKU 300B
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Figure 3. Percentage of different categorized VOCs in total VOCs in Jinan
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Figure 4. Diurnal characterization of TVOCSs, isopentane, isoprene and acetylene
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Figure 5. OFP and SOAP of VOCs components and their contributions to total OFP and SOAP
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Figure 6. Contribution of components of VOCs in toxic effects
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Figure 7. Results of composite scores for each species of VOCs
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