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The phase changes of single polyethylene glycol 400/ammonium sulfate droplets de-
posited on a hydrophobic substrate have been investigated during hygroscopic cycles,
using a combination of two techniques, optical microscopy and micro-Raman spec-
troscopy. A liquid-liquid phase separation has been observed both upon moistening
(∼81 % RH) and drying (∼91 % RH) the particles. The composition of the two liquid
phases has been identified using micro-Raman spectroscopy. The organic phase was at
the surface of the droplet, while the inner core was mainly aqueous ammonium sulfate.
This morphology was found for a 50:50 wt% mixture of PEG 400/ AS to be present
between 81-91 % RH and 91 % RH and the efflorescence of ammonium sulfate for in-
creasing and decreasing relative humidity, respectively. The presence of a liquid-liquid
phase separation may change the partitioning of semivolatile species between the gas
and condensed phase as well as the hygroscopic properties of the inorganic compo-
nents, while the presence of the organic phase at the aerosol surface may influence the
heterogeneous chemistry. Two different mechanisms leading to phase separation have
been identified according to the droplet’s morphology at the onset of phase separation:
spinodal decomposition and nucleation and growth. The route that the system chooses
when separating was found to depend on the organic to inorganic ratio. Our results
together with the bulk measurements performed by Marcolli & Krieger (2006) were
used to construct the phase diagram of the PEG 400/AS/H2O system which shows the
phase changes as a function of relative humidity and the fraction of inorganic compo-
nent.
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