
Accepted Manuscript

The energetics and kinetics of the CH3CHO + (CH3)2NH/CH3NH2 reactions
catalyzed by a single water molecule in the atmosphere

Ze-Gang Dong, Fang Xu, Bo Long

PII: S2210-271X(18)30306-2
DOI: https://doi.org/10.1016/j.comptc.2018.07.013
Reference: COMPTC 2838

To appear in: Computational & Theoretical Chemistry

Received Date: 29 May 2018
Revised Date: 20 July 2018
Accepted Date: 21 July 2018

Please cite this article as: Z-G. Dong, F. Xu, B. Long, The energetics and kinetics of the CH3CHO + (CH3)2NH/
CH3NH2 reactions catalyzed by a single water molecule in the atmosphere, Computational & Theoretical
Chemistry (2018), doi: https://doi.org/10.1016/j.comptc.2018.07.013

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.comptc.2018.07.013
https://doi.org/10.1016/j.comptc.2018.07.013


  

                                              

1 
 

The energetics and kinetics of the CH3CHO + (CH3)2NH/CH3NH2 

reactions catalyzed by a single water molecule in the atmosphere 

Ze-Gang Donga,b  Fang Xua  Bo Longa* 

 
aSchool of Materials Science and Engineering, Guizhou Minzu University, Guiyang 

550025, China 
bCollege of Eco-Environmental Engineering, Guizhou Minzu University, Guiyang 

550025, China 

 

Highlights 

 Dimethylamine is more easily reacted with acetaldehyde than methylamine. 

 A single water molecule can significantly reduce the energy barrier of the 

dimethylamine reaction with acetaldehyde. 

 The reaction of dimethylamine with acetaldehyde in the presence of water should 

contribute to the formation of secondary aerosols in the atmosphere. 

 

Graphical abstract 
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We report that a single water molecule plays a catalytic role in the reaction of 

dimethylamine with acetaldehyde. 

 

Abstract: We have used quantum chemical methods and transition state theory with 

Eckart tunneling to study the water-catalyzed addition reaction of dimethylamine 

((CH3)2NH) and methylamine (CH3NH2) to acetaldehyde (CH3CHO) responsible for the 

formation of organic amines acted as the important precursors in the atmospheric 

nucleation processes. The calculated results show that the CH3CHO + (CH3)2NH 

reactions more feasible than the CH3CHO + CH3NH2 reaction because the energy barrier 

of the CH3CHO + (CH3)2NH reaction is about 3 kcal/mol lower than that of the CH3CHO 

+ CH3NH2 reaction. In addition, a single water molecule can substantially reduce the 

energy barriers of the CH3CHO + (CH3)2NH/CH3NH2 reactions. In particular, the reaction 

barrier of CH3CHO + (CH3)2NH is decreased from 23.46 to −1.3 kcal/mol with a single 
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