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Waterland and Dobbs1 reported the results of a quantum
mechanical study of the decomposition of CnF2n+1CO radicals.
Their results are consistent with recent laboratory2,3 and
theoretical4 studies indicating that decomposition via CO
elimination can be an important atmospheric fate of CnF2n+1-
CO radicals (particularly for the longer members of the series).
In the discussion of the environmental context and ramifications
of their results, Waterland and Dobbs make a claim which, in
our opinion, is inconsistent with the literature data and worthy
of comment.

The claim (made on page 25601) is “this ingenious mechanism
is essentially unsupported in the literature”. The mechanism in
question is the simplest explanation of the observed formation
of a series of perfluorocarboxylic acids during the simulated
atmospheric oxidation of long-chain fluorinated alcohols5 and
consists of three steps

Reaction 1 is the disproportionation channel in the reaction
between CH3O2 and a perfluoroalkyl peroxy radical. It was
established 50 years ago by Russell6 that the disproportionation
channel is important in the reaction between peroxy radicals in
which at least one of the peroxy radicals contains anR-hydrogen

atom. There are numerous reactions between peroxy radical
reactions (e.g., CH3O2 + CH3O2, C2H5O2 + C2H5O2, i-C3H7O2

+ i-C3H7O2, and CH2ClCH2O2 + CH2ClCH2O2
7) in which it

has been established that the disproportionation channel is
important.

Waterland and Dobbs support their claim by citing product
yields in the self-reaction of CH2FO2, CHF2O2, CF3CFHO2, and
CHF2CF2O2 radicals. In studies of the products of the CF3-
CFHO2 radical self-reaction, extrapolation of the CF3C(O)F
yield to zero [O2] gave a molar CF3C(O)F yield and, by
inference, a molar CF3CHFOH yield of approximately
0.049-0.08 at 298 K, with some evidence of higher yields at
lower temperature.8,9 The self-reaction of CF3CFHO2 radicals
proceeds via a small, but significant, disproportionation channel.
CHF2CF2O2 radicals do not possess anR-hydrogen atom and
will not undergo disproportionation. In studies of the products
formed following the self-reaction of CH2FO2

10 and CHF2O2
11

radicals, we concluded that the self-reactions proceed predomi-
nately via radical-forming channels. We did not exclude the
possible existence of a minor (e10%) disproportionation
channel. Contrary to the statement by Waterland and Dobbs,1

we did not conclude that the alcohol yield in these reactions
was “zero”. The proposed reaction 1 is supported by the
literature data.

Heterogeneous decomposition ofR-halogenated alcohols
such as CF3OH,12,13 CH2ClOH,14 CHCl2OH,14 CCl3OH,14 and
CH3CHClOH15 via elimination of HF or HCl has been shown
to be an important loss mechanism for these alcohols in smog
chamber experiments. Theoretical work also points to the
importance of heterogeneous decomposition as an atmospheric
fate of CF3OH.16 The proposed reaction 2 is supported by the
literature data.

The perfluoroacylfluoride Cn-1F2n-1C(O)F is unreactive with
respect to gas-phase atmospheric chemistry and will not be
photolyzed by the sunlight available in the troposphere.17 There
is little doubt that the atmospheric fate of Cn-1F2n-1C(O)F is
hydrolysis upon contact with cloud-rain seawater or atmospheric
aerosols.17 The proposed reaction 3 is supported by the literature
data.

To conclude, reactions 1-3 provide the simplest explanation
of the observed formation of a series of perfluorocarboxylic
acids during the simulated atmospheric oxidation of long-chain
fluorinated alcohols5 and are well supported by the literature
data.
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CnF2n+1O2 + CH3O2 f CnF2n+1OH + HCHO + O2 (1)

CnF2n+1OH f Cn-1F2n-1C(O)F+ HF (2)

Cn-1F2n-1C(O)F+ H2O f Cn-1F2n-1C(O)OH+ HF (3)

576 J. Phys. Chem. A2008,112,576-577

10.1021/jp074587g CCC: $40.75 © 2008 American Chemical Society
Published on Web 01/03/2008



(7) Lightfoot, P. D.; Cox, R. A.; Crowley, J. N.; Destriau, M.; Hayman,
G. D.; Jenkin, M. E.; Moortgat, G. K.; Zabel, F.Atmos. EnViron. 1992,
26A, 1805.

(8) Wallington, T. J.; Hurley, M. D.; Ball, J. C.; Kaiser, E. W.EnViron.
Sci. Technol.1992, 26, 1318.

(9) Tuazon, E. C.; Atkinson, R.J. Atmos. Chem.1993, 16, 301.
(10) Wallington, T. J.; Ball, J. C.; Nielsen, O. J.; Bartkiewicz, E.J.

Phys. Chem.1992, 96, 1241.
(11) Nielsen, O. J.; Ellermann, T.; Bartkiewicz, E.; Wallington, T. J.;

Hurley, M. D. Chem. Phys. Lett.1992, 192, 82.
(12) Sehested, J.; Wallington, T. J.EnViron. Sci. Technol.1993, 27,

146.

(13) Huey, L. G.; Hanson, D. R.; Lovejoy, E. R.J. Geophys. Res.1995,
100, 18771.

(14) Wallington, T. J.; Schneider, W. F.; Barnes, I.; Becker, K. H.;
Sehested, J.; Nielsen, O. J.Chem. Phys. Lett.2000, 322, 97.

(15) Taatjes, C. A.; Christensen, L. K.; Hurley, M. D.; Wallington, T.
J. J. Phys. Chem. A1999, 103, 9805.

(16) Schneider, W. F.; Wallington, T. J.; Huie, R. E.J. Phys. Chem.
1996, 100, 6097.

(17) Wallington, T. J.; Schneider, W. F.; Worsnop, D. R.; Nielsen, O.
J.; Sehested, J.; DeBruyn, W.; Shorter, J. A.EnViron. Sci. Technol.1994,
28, 320A.

Comments J. Phys. Chem. A, Vol. 112, No. 3, 2008577


