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Abstract:

The atmospheric chemistry of organic nitriles is diverse and complex. Acetonitrile (CH3
CN) is found in Earth’s atmosphere due to emissions from anthropogenic sources incl. 
vehicle exhaust, biomass burning, solvent use and tobacco smoke. Longer chain-length 
aliphatic nitriles have also been detected in interstellar space and in the atmosphere of 
one of Saturn’s moons, Titan. Furthermore, (CF3)2CFCN has recently been investigated as 
a potential replacement for the industrially important and potent greenhouse gas, SF6.
Experimental and computational techniques were used to investigate the atmospheric 
chemistry of CH3(CH2)xCN (x=0-4), and (CF3)2CFCN. The oxidation kinetics and 
mechanisms were investigated with respect to reactions with Cl atoms, OH radicals and O
3. Atmospheric processing yields multiple different oxygenated products. Trends in the 
reaction kinetics for the aliphatic nitriles follow the pattern of other substituted alkanes. 
The main atmospheric sink for (CF3)2CFCN was determined to be reaction with OH 
radicals and the sole atmospheric degradation products of (CF3)2CFCN appear to be NO, 
COF2, and CF3C(O)F. The atmospheric lifetime of (CF3)2CFCN is approximately 22 years 
resulting in an estimated Global Warming Potential of 1490, a factor of 15 less than that 
of SF6.
This presentation provides a detailed overview of the atmospheric chemistry of nitriles. 
The results are discussed in the context of the environmental impacts of nitriles on air 
quality and the radiative forcing of climate change.  
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