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Mineralogical characteristics of atimospheric dust and its environmental
significance in Caofeidian area, Tangshan City: The campus of North
China University of Science and Technology as an example
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Abstract: It is of important environmental significance to study the mineralogical characteristics of atmospheric
dust. Taking the samples collected from the campus of North China University of Science and Technology as an
example, the mineralogical characteristics of atmospheric dust in Caofeidian area, Tangshan City, Hebei Province,
were preliminarily analyzed and characterized by laser particle size analyzer, scanning electron microscope, X-ray
powder diffraction and inductively coupled plasma mass spectrometry. The results show that the atmospheric dust is
relatively coarse, and the particles include massive, columnar, flaky, spherical and irregular granular aggregates,
which are mainly composed of quartz, feldspar, gypsum, mica, chlorite, hornblende, dolomite, calcite and hema-
tite. The contents of heavy metal elements such as Cr, Cu, Zn, As, Cd, Pb in atmospheric dust samples are rela-
tively high. The research and analysis show that silicate minerals in dust samples mainly come from fugitive dust,

while carbonate minerals such as gypsum and calcite may be secondary minerals in the environment. The
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heavy metal in the samples mainly comes from coal combustion, the emissions of industrial enterprises and a small

amount of automobile exhaust emissions.

Key words: atmospheric dust; mineral composition; chemical component; heavy metals; pollution source; the
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Fig. 1 Particle size distribution of dust samples
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Table 1 Particle analysis of the dust samples
#Eﬁ‘j dl() de) d‘)() D[49 3]
SN 3.29 16. 64 36.44 18. 66
SW 2.74 15. 06 41.16 19.23
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Fig. 2 Particle micromorphology of dust samples
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a, b—=SN samples; ¢, d—SW samples
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Table 2 Oxides content of dust samples

%n Na, O MgO Al, 0,4 Sio, P,04 K,0 Ca0 TiO,

SN 1.949 3.695 8. 400 31.116 0.264 1.602 8. 829 0.476

SW 1.911 3.732 8. 966 36. 260 0.302 1.727 8. 143 0. 601
5%ax MnO Fe, 0, Sr0 7x0, V, 05 BaO S0, NiO

SN 0. 154 7.011 0.018 0.025 0.015 0.071 0. 896 0. 006

SW 0.176 10. 045 0.016 0.033 0.018 0. 095 1. 113 0. 006
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Table 3 Heavy metals contents of dust samples

¥ i Cr Cu Zn As Cd Ph
SN 165 130 859 295 2.74 120
SW 205 74 818 15.5 1.02 85.3
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Fig. 4 XRD patterns of dust samples
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Fig. 5 EDS analysis of quartz in dust samples
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