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Large volcanic eruptions create an enhanced layer of sulfate aerosols in the stratosphere. These sulfuric acid droplets
persist for many months, altering the climate and stratospheric chemistry. Sulfate aerosols scatter sunlight back to space,
cooling the surface of the Earth and absorb outgoing thermal radiation, heating the stratosphere. The calculation of the
climate impact of sulfate aerosols depends on their physical properties such as droplet size and chemical composition.
These properties are not well known, and this uncertainty contributes to the errors in climate model predictions. Here we
derive the first empirical formula that predicts the composition of stratospheric sulfate aerosols from volcanic eruptions
from the air temperature and water vapor pressure. Measurements of atmospheric infrared transmittance of the Hunga
Tonga-Hunga Ha’apai sulfate aerosol plume by the Atmospheric Chemistry Experiment (ACE) satellite were analyzed
to determine composition (weight percent of sulfuric acid) and median particle radius. These data are supplemented
by measurements of the Raikoke and Nabro eruptions. Our analysis allows the properties of volcanic aerosols in the
stratosphere to be predicted reliably in atmospheric models.
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