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Airborne mineral-dust particles can change their chemical and physical properties through reactions
and mixing in the atmosphere, and thus have impact on air pollution and cloud formation. This study
characterized aerosol particles collected over oil fields in the United Arab Emirates (UAE) in detail,
and investigated how mixing and alteration affect hygroscopicity of the particles.

Observations and analyses using a transmission electron microscope revealed that relatively large
mineral-dust particles ("5um diameter) consist mainly of gypsum (CaSO,- 2H,0), calcite (CaC0;), and clay
minerals (silicates rich in Al and K). Many mineral-dust particles are mixed with NaCl originated from
sea salt. In addition, some have coatings of unidentified materials rich in S and Cl. Such coatings
probably resulted from reactions with SO, emitted from the oil fields.

In order to know hygroscopicity of the particles, formation of water droplets on the particles was
observed in situ using an environmental scanning electron microscope (ESEM). One of the UAE samples
containing abundant mineral—-dust particles with coatings was put in the ESEM chamber at 650 Pa water
vapor pressure. When the specimen temperature was lowered from 25° C to 0° C,water droplets began to
form on some particles at relative humidity (RH) around 68%, then increased in number and grew larger
with increasing RH. The particles on which water droplets formed at the lowest RH were sea salt. Water
droplets formed also onmineral—-dust particles at RH around 80%. Most mineral-dust particles are regarded
to be hydrophobic and do not promote formation of water droplets unless RH is sufficiently high (close
to 100%). However, mineral-dust particles in the UAE samples could form water droplets at relatively
low RH ("80%) probably because they had hygroscopic coatings. Such particles possibly act as giant
cloud condensation nuclei and promote precipitation.




