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Crystals formed at 293 K by aqueous sulfate-nitrate-ammonium-proton aerosol particles
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Atmospheric aerosol particles composed of sulfate, nitrate, ammonium, and proton have an important impact on Earth’s radiation budget because they scatter incoming solar radiation directly back to space. In the current study, the crystals formed at low relative humidity and 293 K by aerosol particles are determined by aerosol flow tube infrared spectroscopy. Depending upon chemical composition, one or more crystals form, including (NH4)2SO4(s), (NH4)3H(SO4)2(s), NH4HSO4(s), NH4NO3(s), 2NH4NO3·(NH4)2SO4(s), and 3NH4NO3·(NH4)2SO4(s). The dependence on chemical composition of which crystals form and in what ratios is reported. Our reports of the formation of 2NH4NO3·(NH4)2SO4(s) and 3NH4NO3·(NH4)2SO4(s) aerosol particles and their infrared spectra are new. NH4HSO4(s) and NH4NO3(s) form only after another crystal has already formed, indicative that heterogeneous nucleation is necessary for their formation. Knowledge of the crystal phases formed by aerosol particles can be used in atmospheric chemical transport models to help reduce the uncertainties of the effect of aerosols on climate.


