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Amines used for CCS (carbon capture and storage) and their depleted substances may be released into the
atmosphere and then taken into water droplets, and react with ozone (O3), which is the main oxidant during the
day. It might affect the atmospheric environment. Research purposes of this study are to experimentally
determine the reaction rate constant and identify the reaction product.

The experiment was conducted for the four amines, (1) 2-(dimethylamino)ethanol, (2)
N-methyldiethanolamine, (3) 2-(methylamino)ethanol, (4) 2-aminoethanol. Since reliable results were not
obtained for the measurement of rate constant, much time was spent to establish the experimental procedure.
There were two main causes. One is that hydroxyl radicals (OH) generated in the reaction process is strong
oxidant and reacts with amines, and the other is that the rate constant is sensitive to the temperature than we
anticipate. A large excess of tert-butanol has been added in order to scavenge OH and thereby quench possible
OH free-radical type reactions. All the solutions were kept to a constant temperature (293 K) before conducting
the experiments. By using the improved procedure, the reaction rate constant of 1-Butanol with O; was
determined, which showed good agreement with the literature values. The rate constants determined by the
improved procedure were (1) 0.5 + 0.1, (2) 1.0 + 0.2, (3) 0.15 + 0.05, and (4) 0.015 + 0.01 [Ms™], respectively.
The products are confirmed from the mass spectrum, which indicates that compounds are formed by the
reaction with Os.

This study suggests that amines in the atmosphere are decomposed by reaction with O3 in aqueous solution.
We will continue to research for clarifying the effects of amines on the atmospheric environment.




