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 Atmospheric aerosols are critical in many 
environmental processes. It is now recognized that the 
largest mass fraction (20–90%) of atmospheric fine 
particles (PM2.5) is generally organic, and is mostly 
dominated by secondary organic aerosol (SOA) formed 
from the oxidation of volatile organic compounds 
(VOCs) (Hallquist et al., 2009). Monoterpenes, which 
are abundantly emitted into the Earth’s atmosphere and 
derived from terrestrial vegetation, are well-established 
important SOA precursors.  
 
The most abundant monoterpene in the troposphere is α-
pinene. The ozonolysis of α-pinene has become a model 
SOA system for many experimental works. 
Identification of multifunctional particle phase products 
has been reported, including carboxylic acids and high-
molecular-weight compounds, although molecular 
structures and formation pathways of oligomers remain 
uncertain. Recently, highly oxidized compounds 
(HOMs) were identified in significant concentrations in 
the gas phase from the α-pinene ozonolysis (Ehn et al., 
2014). These HOMs could then condense irreversibly 
onto aerosol surfaces to produce SOA. Further 
heterogeneous oxidation processes have been revealed 
by the presence of dimers in particle phase (Kristensen et 
al., 2014; Zhang et al., 2015). For instance Kristensen et 
al. (2014) have identified that humidity can significantly 
increase the concentrations of dimers in the particle 
phase. Oligomers could, however, have a significant 
impact on the physical properties, such as volatility, of 
SOA, which remain hitherto poorly characterized 
(Lopez-Hilfiker et al., 2016).  
 
 
The aim of the present work was to examine the impact 
of humidity, seed composition as well as the aerosol 
acidity on volatility of SOA formed from α-pinene 
ozonolysis. Experiments were conducted under wet (50-
60% RH) or dry (<5 % RH) conditions at room 
temperature (24 ± 2°C) and atmospheric pressure in a 2-
m3 Teflon chamber. Gas- and particle-phase multi-
functional organic compounds were chemically 
characterized using Filter Inlet for Gases and AEROsols 
(FIGAERO) coupled to a high resolution time-of-flight 
chemical ionization mass spectrometer (HR-ToF-CIMS) 
with iodide as reagent ion chemistry.  
 
 
 

 
 
Hundreds of compounds were observed in both gas and 
particle phases. SOA was characterized by temperature-
programmed thermal desorption of collected particles. 
Thermograms were obtained for individual compounds 
under a large variety of conditions (i.e. humidity, acidity, 
seed composition). These results reveal the 
heterogeneous processes occurring in the particle phase, 
which influence the concentration of oligomers. The 
presence of such HOMs in particle phase is correlated 
with a lower volatility of SOA. 
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