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hygroscopicity can directly affect the particle size, morphology, chemical composition, chemical reactivity,
and optical properties of aerosol particles under ambient conditions, thereby ultimately having an impact on
the environmental and climatic effects of aerosol particles. Most existing widely used hygroscopicity
measurement techniques have low sensitivity and assume that the particles are spherical, making it difficult
to accurately determine the hygroscopicity of non-spherical or low-hygroscopic particulate matter.
Comparatively, vapor sorption analyzer studies the hygroscopicity of particles by measuring the mass
change of particle samples as a function of relative humidity. This new method not only has no
requirements for particle morphology, but also has excellent measurement sensitivity. In this paper, the
working principle and technical characteristics of this new method for aerosol hygroscopic measurement
are introduced firstly, and then the application of this new method in atmospheric science, earth and
planetary science, medical aerosol particles, and other fields is described in detail. Finally, based on the
brief summary of the advantages and limitations of the vapor sorption analyzer in the study of atmospheric

particle hygroscopicity, some future research directions are discussed and prospected.
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Fig. 1  Schematic diagram of vapor sorption analyzer'®
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Fig. 2 Comparison of DRHs"" measured using a vapor sorption analyzer with literature values™. (a) DRHs of (NH,),SO,, NaCl,

MgCl,-6H,0, Mg(NO,),-6H,0, CaBr,, and KCl at 25 “C; (b) DRHs of Mg(NO,),6H,0 as a

function of temperature from 5 °C to 30 °C
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Fig. 5 Mass ratios of adsorbed water to dry samples (m,/m,) of unconventional mineral particles as a

function of relative humidity™
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Fig. 6 Transmission Fourier transform infrared spectroscopy of six pollen species™”
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Fig.7 Mass growth factors as a function of RH at 25 °C for sodium methyl sulfate, sodium ethyl sulfate, sodium octyl sulfate and
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Fig. 9  Mass hygroscopic growth factors of salbutamol sulfate and tiotropium bromide at different relative humidities (a), and mass

hygroscopic growth factors of cysteine (b) and chymotrypsin (c) at 25 °C and 37 °C as a function of relative humidity
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