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Aerosol particles are fascinating candidates for cloud condensation nuclei because
they have the ability to scatter, absorb, and transmit radiation. Since sulfate particles are
highly hygroscopic, they can absorb significant amounts of water at relatively low
humidities, allowing them to act as one of the main cooling agents among aerosols. Our
research explores the formation of these hydrated clusters of sulfuric acid in the
atmosphere, which will allow us to better understand its affect upon our climate.
H2SO4 (H2O)5 and H2SO4 (H2O)6 were built using Spartan software, minimized
with Sander, and then run through a molecular dynamics program. Using quantum
mechanics, we obtained the MP2/6-31G* geometry optimization, then used the aug-ccpVDZ basis set to calculate the single point energy. For each structure within 2kcals of
the lowest energy structure, further MP2/aug-cc-pVTZ calculations were performed. For
each level of theory, !G°298K, !E°0K, and !H°298K values were also calculated. Each
system produced over 30 successfully minimized structures, including a select few that
had been protonated to form a hydronium ion. For instance, the MP2/aug-cc-pVDZ
energies for H2SO4(H2O)5 ranged from -677929.480 kcal•mol-1 to -677924.121 kcal•mol1
, and of these structures, four were protonated. Interestingly, the same level energies for
H2SO4(H2O)6 ranged from -725781.21 kcal•mol-1 to -725776.22 kcal•mol-1 , referencing
6 protonated structures.
We will also explore the relative concentrations of H2SO4•H2O n (n=1-6) in the
atmosphere based upon their lowest energies and the recorded atmospheric
concentrations of H2SO4 and H2O. These calculations will inform us to what extent
sulfuric acid water clusters are likely to build in the atmosphere, and how they may affect
global climate changes.

Figure 1. The lowest energy structures for H2SO4 (H2O)5 and H2SO4 (H2O)6
at the MP2/aug-cc-pVDZ//MP2/6-31G* level of theory.

