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Abstract:
Aerosols are solid or liquid particles suspended in air. Sea salt aerosols assist in the formation

of clouds and can mitigate the warming trend of the climate. It also can react with sulfuric acid
(SA) to release hydrochloric acid (HCI) gas. Amines are derivatives of ammonium typically
found in coastal areas. They can react with acids (ex. SA) in aerosols to change their
properties. Since HCl is more volatile than SA and closely related to sea salt aerosols, our
project aimed to investigate if amines will react with HCI to form amine chloride salts, and if
so, at what temperature. We hypothesized that amines will react with HCI and condense on sea
salt aerosols at low temperatures. To assess our hypothesis, the Extended AIM
Thermodynamic Model (E-AIM) was used to evaluate a chemical system at equilibrium
across gas, aqueous, and solid phases. Multiple simulations were conducted on scenarios with
constant inorganic concentrations and varying amine concentrations for alkylamines (ex.
methylamine and dimethylamine) and polyamines (ex. monoethanolamine and piperazine)
from 263.15K to 330K with 50 temperature intervals. We found that alkylamines only
condense with HCI at low temperatures (285 K) but polyamines do at moderately higher
temperatures (300 K). Our results advance the current understanding on interactions between
amines and aerosols and improve current atmospheric models. Our findings also further
knowledge on the crucial role of aerosols in cloud formation, light scattering, global radiation
balance, and climate change.
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