
rsc.li/pccp

PCCP
Physical Chemistry Chemical Physics

rsc.li/pccp

ISSN 1463-9076

PAPER
H.-P. Loock et al. 
Determination of the thermal, oxidative and photochemical 
degradation rates of scintillator liquid by fluorescence EEM 
spectroscopy

Volume 19
Number 1
7 January 2017
Pages 1-896

PCCP
Physical Chemistry Chemical Physics

This is an Accepted Manuscript, which has been through the  
Royal Society of Chemistry peer review process and has been 
accepted for publication.

Accepted Manuscripts are published online shortly after acceptance, 
before technical editing, formatting and proof reading. Using this free 
service, authors can make their results available to the community, in 
citable form, before we publish the edited article. We will replace this 
Accepted Manuscript with the edited and formatted Advance Article as 
soon as it is available.

You can find more information about Accepted Manuscripts in the 
Information for Authors.

Please note that technical editing may introduce minor changes to the 
text and/or graphics, which may alter content. The journal’s standard 
Terms & Conditions and the Ethical guidelines still apply. In no event 
shall the Royal Society of Chemistry be held responsible for any errors 
or omissions in this Accepted Manuscript or any consequences arising 
from the use of any information it contains. 

Accepted Manuscript

View Article Online
View Journal

This article can be cited before page numbers have been issued, to do this please use:  T. J. Wallington, J.

R. Barker, M. P. Sulbaek Andersen and O. J. Nielsen, Phys. Chem. Chem. Phys., 2026, DOI:

10.1039/D5CP04763C.

http://rsc.li/pccp
http://www.rsc.org/Publishing/Journals/guidelines/AuthorGuidelines/JournalPolicy/accepted_manuscripts.asp
http://www.rsc.org/help/termsconditions.asp
http://www.rsc.org/publishing/journals/guidelines/
https://doi.org/10.1039/d5cp04763c
https://pubs.rsc.org/en/journals/journal/CP
http://crossmark.crossref.org/dialog/?doi=10.1039/D5CP04763C&domain=pdf&date_stamp=2026-03-11


COMMENT

Please do not adjust margins

Please do not adjust margins

Received 00th January 20xx,
Accepted 00th January 20xx

DOI: 10.1039/x0xx00000x

Comment on “Trifluoroacetic Acid Formation from HFC-134a 
under Atmospheric Conditions” by Vincent et al. 
Timothy J. Wallington,a John R. Barker,b Mads P. Sulbaek Andersen,c and Ole J. Nielsend

Vincent et al.1 report the results of a computational study of the 
formation of trifluoroacetic acid (CF3C(O)OH, TFA) in the 
atmospheric degradation of HFC-134a (CF3CFH2).  They find that 
“both TFA and its precursor trifluoroacetyl fluoride (CF3C(O)F) 
product forming channels have inaccessible energy barriers under 
atmospheric conditions. Although this research does not rule out the 
possibility that TFA can be formed from HFC-134a in the 
atmosphere, it casts doubt on the feasibility of the previous 
proposed mechanism”.  The mechanism for the formation of 
CF3C(O)F is based on a large body of experimental and 
computational work2-4 which can be represented by the following 
reactions.

CF3CFH2 + OH  CF3CFH + H2O (1)

CF3CFH + O2 + M  CF3CFHO2 + M (2)

CF3CFHO2 + NO  CF3CFHO* + NO2 (3)

CF3CFHO*  CF3 + HC(O)F (4)

CF3CFHO* + M  CF3CFHO + M (5)

CF3CFHO + M  CF3 + HC(O)F (6)

CF3CFHO + O2  CF3C(O)F + HO2 (7)

Vincent et al.1 considered reactions (1-3) and concluded that 
the adduct formed in reaction (3) exclusively dissociates back to 
reactants.  This conclusion is contrary to experimental data showing 
the formation of alkoxy radicals and NO2 as products in this and all 
other reactions of peroxy radicals with NO. 2,4-7 As a result of their 
conclusion, they did not consider reactions (4-7), which are key to 
understanding the formation of TFA from HFC-134a in the 
atmosphere.   Reaction (3) produces vibrationally excited CF3CFHO* 
radicals which can either decompose or undergo collisional 
stabilization. CF3CFHO radicals can undergo thermal decomposition 
or reaction with O2. The tropospheric fate of CF3C(O)F is uptake on 
water surfaces and hydrolysis to give TFA.8,9 Vincent et al.1 did not 
consider this process. The yield of CF3C(O)F and hence TFA in the 
atmospheric oxidation of HFC-134a is estimated to be 7-20%.10 
Computational studies of the reactions leading to TFA in the 
atmospheric degradation of HFC-134a are of interest.  We look 
forward to follow-up studies that include the omitted reactions 
noted above.
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No primary research results, software or code have been included and no new data 
were generated or analysed as part of this Comment.
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