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Abstract

Ozone chemistry on various indoor surfaces attracts great attention among the scientific
community due to the possible detrimental health effect of the produced secondary
pollutants. We placed several rectangular borosilicate glass plates arranged side by side during the
period of one month in a kitchen of an apartment where Western style of cooking (mostly olive oil) was
used and in a kitchen of an apartment where Chinese style of cooking (mostly peanut oil) was used. We
performed time-resolved measurements of secondarily formed volatile organic compounds
(VOCs) by the reactions of ozone (0s) with the glass plates, by use of proton-transfer-reaction
guadrupole-interface time-of-flight mass spectrometer (PTR-Qi-ToF) coupled with the flow tube
reactor. The performed Gas Chromatography-Mass Spectrometry (GC-MS) analysis of the glass
plates revealed that the main constituents are fatty acids (ca. 70 %) among which the unsaturated
fatty acids are quite reactive towards ozone. Indeed, the most abundant product compounds
were saturated aldehydes formed during the reaction of O3 with unsaturated fatty acids. Finally,
we estimated the indoor air implications by ozone-initiated chemistry with the glass plates by applying a
dynamic mass balance model. We have chosen to model the formation of hexanal, octanal, nonanal,
decanal, undecanal, 6-methyl-5-hepten-2-one (6-MHO), and 4-oxopentanal (4-OPA) in indoor air due to
ozone chemistry with oily glass surfaces. These results demonstrate that the human daily activities
such as cooking can contribute to the indoor air pollution not only by primarily emitted VOCs but
also through formation of secondary VOCs triggered by ozone chemistry with greasy indoor
surfaces. It becomes increasingly clear that complexity of indoor surfaces and their reactivity can dictate
indoor air quality and subsequently impact human health.
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