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Abstract:

Volatile organic compounds (VOCs) are emitted from a variety of anthropogenic and
natural sources to the earth’s atmosphere with their concentrations in air being affected
by numerous chemical and physical processes. An ability to selectively quantify VOC
concentrations and emissions in both urban and rural environments is of importance to
understand and characterise the sources and sinks for induvial VOCs.

To provide a real-time analytical method for the detection of a wide range of VOCs,
Spanel and Smith pioneered the analytical application of a portable selected ion flow tube
mass spectrometry (SIFT-MS) in 1996. SIFT-MS utilizes known ion-molecule reactions of
mass-selected reagent ions with an analyte. The mass-selected reagent ions (H30+,
NO+, and O2+) are introduced into a flow tube at low energy into a carrier gas where
they undergo chemical reactions with analytes in the gas sample that is drawn directly
into the SIFT-MS flow tube. The availability of NO+, and 02+ enables the measurement of
compounds that do not react with H30+ (e.qg., light hydrocarbons, halogenated and
inorganic species) and also facilitates the identification of compounds that cannot be
differentiated on the basis of H30+ reactions alone. The switching time of the reagent ion
mass filter is sufficiently fast that essentially simultaneous measurements with all three
of these reagent ions can be carried out. The ensuing reagent ion-analyte ion-molecule
reaction enables identification of the analyte in seconds and provides quantitation from
the ratio of counts of the analyte product ion(s) relative to the reagent ion.

In this research we describe the development, optimisation and evaluation of an
experimental autonomous air quality monitoring system based upon the Voice 200 Ultra
Selected lon Flow Tube mass Spectrometer (SIFT-MS), and subsequent VOC compound
mixing ratio and eddy co variance flux determination during its deployment in Beijing.
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