
 
 
The other 2 referees are specialists in these types of calculations and have raised a 

number of relevant questions regarding the methodology. I take on board that this is 

a methodology paper and that the calculated collision rate coefficients are for new 

particle formation, NPF. 

However, I’m still concerned about the reaction H2SO4 + H2SO4 being assumed to 

be at its high-pressure limit at 1 atmosphere and 300 K. In the replies, you state: 

 

Now for H2SO4 system,  66 kJ mol-1 binding energy for the dimer is NOT strongly 

bound; in the atmosphere the equilibrium will favour the monomer over the dimer. For 

this reason, I have done a basic Master Equation calculation on the system, a vibration 

only model using frequencies from DFT calculations, and used a high-pressure limit 

of 7.7e-10, based on your results. 

 

          

 



 

 

XH2SO2 is actually H2SO4 but is a way to make the system pseudo-first-order, which 

is required for the calculation. This calculation has an association rate coefficient at 1 

atm ca. a factor of three below the capture rate, the high-pressure limit. Only at 100 

atm is the system close to its high-pressure limit. I would also expect H2SO4 + 

NH(CH3)2 to be pressure dependent as its binding energy is similar. The last 

reaction: H2SO4 + HSO4- has a binding energy about twice the other 2 reactions, 

so probably at its high-pressure limit. Therefore, for these first steps of NPT it should 

be acknowledged that assuming it is purely the capture rate coefficient might not be 

correct.  

When you start adding more precursor, H2SO4, then it is reasonable to assume only 

the capture rate coefficient is required. I presume if you considered larger system, e.g. 

(H2SO4)2 + H2SO4 this would make it a much more costly calculation? 

I note you do state this assumption: 

 

 

I think my above calculation challenges this assumption, but probably only for the first, 

dimerization step. Perhaps my model to too crude, i.e. vibration only! 

 

The authors have done a good job replying to all the other points I made.  

 

Overall, if the authors could recognize that the first steps of NPT may not be wholly 

controlled by the capture rate coefficient then I’m happy to recommend this paper for 

publication. I know that this assumption is outside the scope of the present study, but 

it should be acknowledged as a possibility.  



 

 

 

 


