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The relative humidity, or activity of water (aw), inside the particle levitation chamber is
controlled by modulating the pressure of a nitrogen stream that contains a fixed mole fraction of
water vapor such that:
aw = aw,o(p/po)

(S1)

where aw,o is the activity of water in the nitrogen stream recorded at atmospheric pressure (po) by
a humidity sensor, and p is the absolute pressure inside the chamber recorded by a pressure
transducer. Accuracy of eq S1 requires that the mole fraction of water vapor inside the chamber
is identical to that at the humidity sensor. As humidity increases, however, there is an increasing
likelihood that water is sorbed by surfaces within the apparatus, introducing capacitance that
prevents very rapid changes in aw. The actual instrument response to imposed changes in aw was
measured during continuous (Figure S1) and stepwise (Figure S2) scans with an aqueous sodium
chloride droplet, which maintains equilibrium with the surrounding atmosphere. Discrepancy in
the measured mass between continuous scans up and down in aw was used to quantify the lag and
derive a correction that was applied to the PEO data in the main text. The difference in water
activity between that recorded during the up scan (aw,up) and down scan (aw,dn) at a given m/mo
for 4 < m/mo < 11 was determined from the data in Figure S1. Since the equilibration time
exhibited in Figure S2 is symmetric with respect to a steps up and down in activity, we assume
that the actual activity is aw = (aw,up + aw,dn)/2, and, therefore, the data requires a lag correction
of ∆aw = (aw,up - aw,dn)/2; ∆aw increases with increasing aw for aw > 0.79 (Figure S3). A linear fit
to the data in Figure S3 was used to correct for the hysteresis exhibited in the continuous scan at
high activity (Figure S4). The corrected data displays no hysteresis and agrees well with the 4
equilibrium data points determined from the stepwise scan.

