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Abstract

Hygroscopic growth of aerosol particles and the
resulting change of size distribution are observed
during the increasing of relative humidity (RH). In
order to study the hygroscopic behaviors of
atmospheric  particles, the atmospheric particle
sampling strain and sizing devices, humidity
conditioning system, and a Tandem Differential
Mobility Analyzer (TDMA) were set up to measure
the hygroscopic growth of atmospheric particles under
different RHs. The Nefion membrane driers were
used to reduce particle loss due dilution, and to avoid
the pressure equilibrium adjustment. The particle
classifier and counter used to determine the size
distribution of humidified particles were kept at the
same RH with the humidity condition system. The
measured sodium chloride particle growth ratios at
different RHs were comparable with results reported
in other studies. The “split growth” phenomena were
observed while measuring the atmospheric particles.
The particle population with initial dry mobility
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diameter of 0.1 micrometer remained a single peak but
with a larger geometric standard deviation when the
RHs were below 75%. The distributions of two
peaks were observed when RHs were greater than 75%,
which differs significantly from the behavior of
sodium chloride particles. The observed two-peak
distributions could be divided into two sub-groups:
one's count mean diameter (CMD) remain unchanged
for RH greater than 75%, while the CMD of the other
till grow with the increase of RH for RH > 75%.
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