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Introduction 
o Secondary organic aerosols (SOA) contributes up to 70% of the total aerosol 

in the troposphere 

o Biogenic Volatile Organic Carbon (VOC) accounts up to 90% of total VOCs 

emission in the atmosphere 

Objectives 

o To use stable isotopes as a tool to characterize secondary organic 

. aerosols 

o To understand the kinetic isotope effect of the oxidation of terpens 

with ozone 



Stable Isotopes and Atrnosp eric Studies 

• Freshly emitted primary VOCs and particulate matter have a similar isotopic 

composition 

• Secondary VOC have a significant difference in their isotopic ratio compared 

to their primary counterparts due to kinetic isotope effect (KIE) caused by 

atmospheric reactions 

• This difference can be measured and used to differentiate between primary 

emitted and secondary formed VOCs . 

• Stable isotopes can be used to study the chemical processing of an air mass 
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The Indoor ChaIllber setup 

Volume: 1.5 m 3 

Teflon FEP bag 

Ozone analyzer 

-2ppm nionoterpene 

-sooppb ozone 

-Dark experiment 

-RH =0% 

-No seed aerosol 

Pump -No OH scavenger 

Canister sample 

Mixing: Floor heater 



Experilllental Setup 

2D Gas Chromatography 

Flame ionization detecto 
(FID) 

EAC-Sep. 11, 2007 

Sample injection 

Furnace 
(VOCs to CO2 ) 

Isotope ratio mass spectrometer 
(IRMS) 

II ion beam 
........ .... ........................................ 

II 
source 

... 
. i :: heavier atom 
lighter atom : :: or molecule 
or molecule ~! j \ ~ 

ion detectors [JDU 
C02 molecular masses { 444546 



613C of SOA 
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Compound specific isotopic analysis of SOA 
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Conclusions 

• KIE of the ozonolysis of limonene is calculated to be 3.4 %0. However, this 
value may change for pure ozonolysis reaction. 

• KIE of the ozonolysis of a-pneneis calculated to be 2.9 %0. However, this 
value may change for pure ozonolysis reaction. 

• Compound specific 013C measurement gives better insight on SOA 
fractionation than total carbon 813C 


