
Author response to Editor’s/Referee’s comments on egusphere-2025-29 

 

We thank the Editor and Referees for their insightful comments on our manuscript. Below, we 

provide point-to-point response to all the comments. For clarity, the Referees’ comments are 

reproduced in purple color text, authors’ replies are in black color and modifications to the 

manuscript are in red color text. 

 

While the quality of the manuscript has improved substantially, additional minor revisions have 

been requested to remove confusion: 

Line 296: Could the authors clarify for the reader, what they meant by “environmental factors”? 

It is described in the answers to the reviewers, but a reader might not understand what was 

meant. 

As discussed in our previous reply to the Referees’ comments, rate constants determined 

experimentally could be effectively altered by environmental factors such as pH, temperature and 

ionic strength. This is now updated in the related sentence in the revised manuscript. 

Page 11, line 270-272. 

“This value is about 13 times lower than a previous experimental value (Gweme and Styler, 2024), 

and the difference can be attributed both to computational errors and environmental factors such 

as pH, temperature and ionic strength.” 

 

Line 300: The authors described well what is the fate of NO2 in aqueous solution and the 

solubility of O3, but how likely is this reaction pathway to play a role in terms of atmospheric 

concentrations as O2 is present? 

Given the high atmospheric concentration of O2 relative to those of NO2 and O3, the reaction with 

O2 will definitely dominate the fate of H2C•-O-SO3
-.  

Regarding the reaction with NO2, the following was added in the revised manuscript. 

Page 12, line 279-281. 

“Depending on environmental conditions, ozone can react via a direct reaction pathway involving 

molecular ozone or by an indirect route involving reactive intermediates that arise from its 

decomposition (Buehler et al., 1984; Buhler et al., 1984; Staehelin et al., 1984; Staehelin and 

Hoigne, 1982), whereas the reaction with NO2 would be equivalent to explicitly assessing the 

reaction with NO3
-.” 

 



Although the overall importance of the reaction with O2 over the reaction with O3 was already 

discussed in the previous version of the manuscript, it is further highlighted by modifying the 

following texts in the revised manuscript. 

Page 1, line 21-23 

“Additionally, besides O2 as the primary oxidant in the fragmentation of organosulfates, this study 

unveils that O3 may be a complementary oxidant in this process, especially in environments 

enriched with ozone.” 

Page 16, line 326-329: 

“The alkoxy radical •O-CH2-O-SO3
- can readily decompose to form HSO4

- and HCO•, by 

overcoming a barrier of 7.92 kcal mol-1 and as explained above and exemplified in Figure 5, its 

formation from H2C•-O-SO3
- reaction with O2 is less thermodynamically favorable than with O3, 

despite the overall rate of the former should be higher than that of the latter due to the high 

atmospheric concentration of O2.” 

Page 19, line 427-434: 

“Among the three processes investigated (self-decomposition, reaction with O3 and reaction with 

O2), alkoxyl radicals can be formed both from alkyl radicals reactions with O2 and with O3. From 

the discussion above on reaction mechanisms and energetics, we clarify that beside O2 reaction, 

the reaction with O3 could be a complementary intermediate step in the formation of alkoxy 

radicals that further decompose to inorganic sulfate and carbonyl compounds. However, 

considering real atmospheric conditions (with O2 concentrations much higher than O3 

concentrations), this formation will be kinetically driven by the reaction with O2, whereas the 

reaction with O3 may exclusively become relevant in environments highly enriched with ozone.” 

 

 

 

 

 

 

 


