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TEM investigation of atmospheric paiticle settlings and its significance in
environmental mineralogy
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Abstract: Atmospheric particle settlings ( APSs) are deposited from aerosols and have complex mineral components and chemical com-
position as well as varied origins. The TEM investigation of long_term atmospheric particle settlings can provide information concern-
ing phase components, morphology and origins of APSs as well as their symbols. According to the investigation in Hefei area, the dust
blowing from the surface with clay minerals as the symbol possesses the first importance, the autogenous aerosol related to SO,, CO,
and NOy with gypsum, carbonate, and other soluble salts as the symbols occupies the second importance, the dust from automobiles
with nanometer carbon balls as the symbol is the third in importance, and the dust from combustion of coal with silicate microbeads as
the symbol is the last in importance. The authors have also found nanometer calcite biomineralization inside bacteria and nanometer a-
patite at the surface of minerals due to biomineralization outside bacteria and interaction between bacteria and minerals. The TEM in-
vestigation provides not only information about origins of aerosols in Hefei area but also effective methods and symbols for determining
APSs.
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Fig. 1 TEM bright field images and high resolution lattice images of the primary characteristic phase in APSs
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A —lnnrp]mlngi('ul characteristics of illite, with nanometer carbon .~;|}||P.rn*s adsorbed on the e{|ge:-i of illites: B —mnrphnlng ical characteristics of illite;
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C —calcite intergrow ing with gypsum and present as nanometer laminae, indicating mechanism of caleite interaction with SO2; D —glassy tiny bead_
like sphere: E —hollow glassy tiny bead: F —solid glassy tiny bead adsorbing nanometer carbon sphere: G —cluster of nanometer carbon sphere;
H —hranch_like cluster of nanometer carbon :-;|1||P.rt*.: | —||ig]1 lattice image of nanometer carbon :-;p]u-!re. iru|i('u1i|lg structural state betw een amor_

phous carbon and graphite
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