576

COMMENTS

J. Phys. Chem. R008,112,576-577

Comment on “Atmospheric Chemistry of Linear
Perfluorinated Aldehydes: Dissociation Kinetics
of CyF2n+1CO Radicals”

T. J. Wallington,*' S. A. Mabury,** M. D. Hurley,’
M. P. Sulbaek AndersenQ. J. Nielsen,®
D. A. Ellis,” and J. W. Martif

Ford Motor Company, RIC 2122, Dearborn, Michigan,
48121-2053, Department of Chemistry, Wersity of
Toronto, 80 St. George Street, Toronto, ON M5S 3H6,
Canada, Department of Chemistry, Warsity of California,
572 Rowland Hall, lvine, California 92697-2025,
Department of Chemistry, Usersity of Copenhagen,
Universitetsparken 5, DK-2100 Copenhagen, Denmark,
Department of Chemistry, Trent Umirsity, 1600 West Bank
Drive, Peterborough, Ontario K9J 7B8, Canada, and
Division of Analytical and Enronmental Toxicology,
University of Alberta, 10-102 Clinical Sciences Building,
Edmonton, Alberta T6G 2G3, Canada

Receied: June 13, 2007; In Final Form: September 3, 2007

Waterland and DobBsreported the results of a quantum

mechanical study of the decomposition ofen+1CO radicals.
Their results are consistent with recent laboratérand
theoreticat studies indicating that decomposition via CO
elimination can be an important atmospheric fate gff: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 25 “this ingenious mechanism
is essentially unsupported in the literature”. The mechanism in

atom. There are numerous reactions between peroxy radical
reactions (e.g., CtD, + CH30,, CoH50, + CoHs50,, i-C3H70z

+ i-C3H702, and Cl‘iC|CH202 + CH2C|CH2027) 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 CifO,, CHF,0,, CRCFHO,, and
CHF,CF,0; radicals. In studies of the products of the £F
CFHQ; radical self-reaction, extrapolation of the fKO)F
yield to zero [Q] gave a molar CEC(O)F yield and, by
inference, a molar GEHFOH vyield of approximately
0.049-0.08 at 298 K, with some evidence of higher yields at
lower temperaturé? The self-reaction of CfEFHO, radicals
proceeds via a small, but significant, disproportionation channel.
CHF,CF,0; radicals do not possess anhydrogen atom and
will not undergo disproportionation. In studies of the products
formed following the self-reaction of GHO,1° and CHRO,1!
radicals, we concluded that the self-reactions proceed predomi-
nately via radical-forming channels. We did not exclude the
possible existence of a minor<(0%) disproportionation
channel. Contrary to the statement by Waterland and Dbbbs,
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 afhalogenated alcohols
such as CEOH,'?13 CH,CIOH,** CHCI,OH,** CCI;0H,** and
CH3CHCIOH!S via elimination of HF or HCI 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 CROH.16 The proposed reaction 2 is supported by the
literature data.

The perfluoroacylfluoride £-1F2n—1C(O)F is unreactive with

question is the simplest explanation of the observed formation respect to gas-phase atmospheric chemistry and will not be

of a series of perfluorocarboxylic acids during the simulated
atmospheric oxidation of long-chain fluorinated alcohalad
consists of three steps

CoF2n110; + CH0, — C.F,,,OH + HCHO + O, (1)
)
©)

Reaction 1 is the disproportionation channel in the reaction
between CHO, and a perfluoroalkyl peroxy radical. It was
established 50 years ago by Russtiht the disproportionation
channel is important in the reaction between peroxy radicals in
which at least one of the peroxy radicals containsidtrydrogen

C.Fy,OH—C _,F,,_,C(O)F+ HF

C,_1F;n-:C(O)F+ H,0— C,_;F,, ,C(O)OH+ HF
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photolyzed by the sunlight available in the tropospHéiEhere

is little doubt that the atmospheric fate of-GF,—1C(O)F is
hydrolysis upon contact with cloud-rain seawater or atmospheric
aerosols’ The proposed reaction 3 is supported by the literature
data.

To conclude, reactions-13 provide the simplest explanation
of the observed formation of a series of perfluorocarboxylic
acids during the simulated atmospheric oxidation of long-chain
fluorinated alcohofsand are well supported by the literature
data.
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