Note to CHM 310S:  The following are three reviews obtained for our paper [see Young et al; CBTF Fate on the web site] that was revised and eventually published in ET&C. Why are these provided to you?  Simply to give you a sense of what reviews of papers look like, how they vary in perspective and approach, and ultimately for you to peek inside the ‘peer review’ process.  Note that none of these reviews below are good examples for the ‘critical review’ you are providing..though they could provide some inspiration.
Reviewer #1 (Comments for the Author(s)):

The paper discusses the environmental fate of CBTF. The paper is well written and reflects quality work, therefore I would recommend publication. I have only minor comments as detailed below.

- The title of environmental fate would suggest a more widespread study then just OH radical in the gas phase and direct photolysis in the aqueous phase. It should be justified why other mechanisms are not investigated (high O3 conc in gas phase or radical reactions in aqueous phase) or a less ambitious title could be chosen. Also in terms of environmental fate one would expect phase partitioning being discussed as for example sticking to atmospheric or aqueous particles will be of crucial importance..
- Some things are unclear regarding the aqueous phase chemistry experiment. What water was used so as to radical reactions can be excluded? The simulator was set at 750Wm-2 but what is the actual dose or actinic flux seen by the reactor? And how does this translate in the life times. In particular the "little bleed" in the UV is a little worrisome and could substantially change the results and hence a discussion of errors due to this would be appropriate.
- Have mass balance studies been made in the reactor to see if the kinetics could not be the result of CBTF sticking to reactor walls?

Details:
P 5 In intro one could mention the vapor pressure of CBTF as opposed to common VOCs...
P6: the experimental set-up could be shown as a figure and may  be a reference to prior work using the set-up or characterizing the set-up would be helpful.
P7: what was the air diluent? Zero air? Ambient air? It would be nice providing more info on the source of the chemicals used if somebody would want to replicate this.
Table 1: why not put the pH in increasing order
Reviewer #2

Title: "The environmental fate of 4-chlorobenzotrifluoride" by Cora Young, Rodolfo

Gomez Biagi, Michael Hurley, and Timothy Wallington.

Overall comments: The paper is well written and the topic has environmental relevance for the paint solvent, 4-chlorobenzotrifluoride. There are a few minor editorial comments and some additional information that the authors should consider incorporating into the article.

Specific comments follow.

Page 7, line 84. Equation. The time at zero (to) should be a zero (t0) and should be

subscript “0”

Page 7, line 85. The t0 should be a subscript t0

Page 8, line 99. Should a reference to the manufacturer of the DB-5 column be added.

(J&W Scientific?)

Page 9, line 132-133. Editorial, but should the rate constant equation be put on one line

Page 9, line 139. Should add that the atmospheric lifetime of CBTF is approximately 50

days, which is similar to Atkinson et. al. [5].

Page 14, line 256-257. The Foreign Patent reference, is for October 1998 (WO 98-42774

WO). The U.S Patent # 6048471 is April 11, 2000. Please check the dates.

Page 15, line 260-261. Add the page numbers for the Code of Federal Regulations

reference.

Page 15, line 275-279. This reference was not cited in the paper. I think the authors

meant to include a reference to this citation on page 9, line 142, but should add the

reference where needed, or remove [10] from the reference list.
Reviewer #3 (Comments for the Author(s)):

The paper entitled "The environmental fate of 4-chlorobenzotrifluoride: paint solvent to food additive" by Young et al., makes an effort to describe the reaction kinetics and products of 4-chlorobenzotrifluoride (4-CBTF) with OH radicals and the solubility and chemistry of one of the products.

The compound has been classified as non-VOCs by US EPA, thus under typical atmospheric conditions, its levels are anticipated to be extremely low for atmospheric chemistry implications (e.g. ozone formation, oxidation capacity etc). While the results may provide some insights on the fate 4-CBTF, the experimental findings are poorly presented and significant details are missing. A significant array of instrumentation was used, still, authors failed to provide the required information to support their statements. For example, these may include FT-IR spectra to determine the initiation and end of the reaction, GC-MS chromatogram and spectra to identify the 2-chloro-5-trifluoromethyl-phenol (o-CTFP) and LC-MS-MS chromatograms and spectra for the identification of 3,4-dihydrobenzoic acid. A detailed examination of these data may reveal information previously not available, since the reactions of 4-CBTF in the atmosphere are already published elsewhere (Atkinson et al, 1985; Reference5).

The title is quite general and rather misleading, because the study examines only one possible pathway (reaction with OH radicals and aqueous chemistry of one product; which may not be the most important) as compared to photolysis, reactions with other oxidants such as ozone and nitrate radicals and dry and wet deposition. Given the extremely low-vapor pressure of the compound, it is quite possible that this compound may be present in aerosol phase. The entire Abstract section will need extended revision triggered by the modifications on the main body of the manuscript. Unless authors provide conclusive data, absolute statements (e.g line 26 "was the 
sole product" should be avoided), as it is uncommon (practically impossible) to get a single product from the reactions of hydrocarbons with OH radicals.

The Introduction is very limited. Statements (e.g. Line 40 and Ref.1; Lines 46-49; Line 50-53) are rather general and not supported by references. Authors fail to address a large body of peer-review publications and books on atmospheric chemistry of organic compounds that may provide useful information on their efforts to study the chemistry of 4-CBTF. The objectives are rather general and are not supported by the findings described in the results section. In the experimental section, authors provided minimal information on the methodologies and techniques. It is critical to provide a detailed description of the parameters, so they can directly be compared with other tests (in the past or future). Some examples include: (a) the specifics of FTIR and how authors established the initiation and the end of the reaction; (b) why acetylene is used (a high vapor pressure VOCs) for a low vapor pressure non-VOC; (d) When and for how long offline samples were collected (gas/aerosol phase separation)?; (e) Chromatograms and mass spectra of extracts; (f) performance studies that all compounds collected by XAD are extracted by ethyl acetate and can be determined by GC/MS (e.g. acids (a possible product of the reaction) are not separated by the DB-5 column unless they are in the form of methyl- or ethyl-esters. The specifics of aqueous photochemistry and LC/MS/MS are very poor.

The Results and Discussion needs extensive revision. Many of the conclusions and statements are not supported by results. I would strongly suggest that authors should include more results in the form of tables and figures (e.g. chromatogram and mass spectra for the detection of the products; FTIR spectra for the reaction kinetics. In addition, authors need to provide substantial evidence (either through their findings or by citing other papers) that their techniques are sound and reliable Tables and Figures should be more accurate and include more information. For example, Figures 1 and 2 are very basic (suitable for a general chemistry handbook), and they do not really represent the magnitude and the complexity of oxidation reactions in the atmosphere. The reference list contains incomplete citations.

Thus, the manuscript in its current form does not merit publication. Authors should consider significant revisions by including a significant amount of data to support their conclusions and statements, prior to re-consideration for publication. Given the content of the manuscript and the large volume of reaction kinetic terms, authors may want to consider submission of the revised manuscript in more appropriate journal.
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