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Isoprene Photooxidation Mechanism in the Atmosphere 

Paulot et al. (2009), Surratt 
et al. (2010), Lin et al. 
(2012), Zhang et al. (2012), 
Nguyen et al. (2014) 

Lin et al. (2013) 
High-NO pathway 

Low-NO pathway 



Study Aims and Location 

1. Measure isoprene-derived SOA tracers to aid in source apportionment of OA.   

2. Evaluate the effects of aerosol acidity and NOx on the heterogeneous chemistry of isoprene-derived epoxides 
leading to SOA 

3. Evaluate formation of gaseous epoxides from isoprene oxidation in the atmosphere 
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Look Rock OA Characterization 

ACSM 

PMF 

Collocated 
Measurements 
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(1a) SOA Tracers Quantification 
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(1a) SOA Tracers Quantification: Tracers Comparison 
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(1b) OA Characterization 

PMF: 2 Factor Fpeak = -0.05 
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(1b) OA Characterization: Identification of PMF Factors 

IEPOX-derived SOA Tracers 
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MAE-derived SOA Tracers 
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Monoterpenes-derived SOA Tracers 
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Strong correlation between IEPOX-OA factor and IEPOX-derived SOA tracers provides evidence 
supporting that IEPOX is the major source. 
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(2) Effect of Aerosol Acidity on Isoprene-derived SOA Formation  

During more acidic period* some variations in IEPOX-OA and IEPOX SOA molecular tracers can 
be explained by H+ present in aerosol, suggesting that aerosol acidity might play important role 

in their formation. 

*H+
Aer and NH4

+
meas/NH4

+
neu were estimated using aerosol indicator approaches in Zhang et al. (2007). 

More acidic period is determined from NH4
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neu < 0.75  
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(3) Gaseous Epoxides Formation from Isoprene Oxidation Measurements 
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Summary 

• Isoprene-derived SOA tracers comprise on average ~10% of total OM 
measured by ACSM 
• IEPOX-reactive uptake dominates the isoprene-derived SOA fraction at Look 

Rock during SOAS, whereas monoterpene-derived SOA contribute minimally  

• Difference in correlations of IEPOX-derived and MAE-derived SOA tracers with 
NOy provides some indications that MAE forms under high NO2/NO conditions 

 

• IEPOX-OA factor resolved from PMF analysis is highly correlated with 
IEPOX-derived SOA tracers.  

 

• Effect of acidity on SOA formation was moderate for IEPOX-OA factor 
and IEPOX-derived SOA tracers. 

 

 



Future Work 

• Aerosol acidity and liquid water content analysis  
• E-AIM, ISORROPIA 

• Back trajectory analysis 
• HYSPLIT 

• Modeling SOA formation 
• CMAQ (Pye et al., 2013), GAMMA (McNeill et al., 2012) 

• Aerosol light absorption analysis 
• UV-Vis 

• UPLC/DAD and UPLC/ESI-HR-QTOFMS molecular characterization  

• Complete synthesis of IEPOX-derived organosulfate 

• HRToF-CIMS calibration 
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(3) Gaseous Epoxides Formation from Isoprene Oxidation Measurements 
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Monoterpenes-derived SOA Tracers 



Monoterpenes-derived SOA Tracers 
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