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ABSTRACT  

Secondary organic aerosol (SOA) is produced in the atmosphere from the condensation of low-
volatility products of the oxidation reactions of volatile organic vapors (VOCs) in the particulate 
phase. SOA is the dominant component of organic aerosol (OA) in urban, continental and remote 
locations1,2 and has a significant effect on human health, climate and visibility3. Recent studies have 
suggested that the intermediate volatility organic compounds (IVOCs), which have been neglected 
for decades, may have an important role in the SOA formation1 . Current atmospheric chemical 
transport models often do not include these vapors and tend to underpredict the measured SOA 
levels 1,4. In this work, the SOA production from individual anthropogenic large VOCs and IVOCs was 
studied in a series of smog chamber experiments. The SOA yields of each IVOC precursor as it reacts 
with the hydroxyl radicals (OH) under high NOx conditions were quantified and the SOA composition 
was investigated. The experiments took place at the Foundation for Research and Technology-Hellas 
(FORTH) atmospheric simulation chamber. The instrumentation used includes a scanning mobility 
particle sizer (SMPS) to measure the particle number distribution, an aerosol mass spectrometer 
(AMS) to quantify the particle mass concentration and composition, and a proton transfer reaction 
mass spectrometer (PTR-MS) to monitor the organic vapor concentrations. Thermal desorption gas 
chromatographu was also used for the offline analysis of the gas-phase products of the reactions. 
The organic compounds that were studied are anthropogenic aromatic compounds such as 1,3,5-
trimethylbenzene, 1,3,5-triethylbenzene, and 1,3,5-tri-tert-butylbenzene, and cyclic alkenes like 
amylcyclohexane, hexylcyclohexane, nonylcyclohexane and decylcyclohexane. From the 
experiments it was found that all examined compounds produce significant. The study results can 
be used in chemical transport models improve our understanding about the contribution of these 
precursors to the formation of SOA in urban areas and the identification of their products in field 
measurements. 
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