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Grain size distribution and source of surface mineral particles
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Abstract: Background, aim, and scope Surface mineral particles on the land cover are the source and sink of
atmospheric aerosols, which make significant contributions to biogeochemical cycle, environmental conditions
and human health. The particle size distribution of surface mineral particles on the land cover is a kind of vital
parameter to characterize particle behavior, and the physical, chemical and environmental properties of particulate

matters are related to particle size. Due to the influence of natural and anthropogenic activities, the formation,
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characteristics, release and transportation of surface mineral particles on distinct land covers vary significantly.
For the purpose of revealing the impact of surface mineral particles on natural and anthropogenic disturbed
land covers, the particle size of surface mineral particles on the bottom surface of urban paved roads, rural dirt
roads, deserts and farmland is studied in this paper. Materials and methods Sand grains with a depth of 0—
1 cm on the surface are collected uniformly in the desert; urban paved roads, rural dirt roads and bare farmland
are collected using brushes and shovels with approximately 30 g per sample. For urban paved road sampling,
the specific sampling area is an area near the curb (1—2 m). For farmland and rural dirt road sampling, the
winter fallow period was chosen. The collected samples are naturally air-dried for 24 h, as well as the samples
are filtered through a clean 20-mesh standard inspection sieve to remove plant debris, hairs, pebbles and other
debris. The filtered samples are stored in sealed bags and used as the original samples. The particle size tests
are tested by Malvern Mastersizer 2000 laser particle size analyzer and the composition tests are performed by a
Magic PW2403 X-ray fluorescence spectrometer. Results As for the size of median diameter, in terms of urban
pavement, Nanhai District of Foshan City (254.9 um) > Tonglu County of Hangzhou City (247.5 um) > Beijing
City (201.3 pm) > Yanping District of Nanping City (178.7 um)>Lanzhou City (65.5 pm); while for deserts
and gobi, Tengger Desert (272.7 um) > Taklimakan Desert (121.9 um). In regard to rural dirt roads, the rural dirt
roads in Hujiang Town of Ganzhou City is 131.3 um. As far as the bare farmland is concerned, the farmland in
Yuzhong County of Lanzhou City is 21.1 um. The particle size distribution curve of urban paved road sediment
exhibits a bimodal distribution in Lanzhou City, Gansu Province. The Taklimakan Desert shows a triple-peaked
distribution. Ganzhou City, Jiangxi Province presents a bimodal distribution. Moreover, the agricultural soils in
Tengger Desert and Yuzhong County, Lanzhou City illustrate a single-peaked distribution. Discussion (1) Beijing
employs the characteristics of small median diameter, high content of fine particles, and low volume fraction
in areas with low population density. The median particle size in Beijing is 219.2 um in winter and 187.5 um in
summer, and the proportion of fine particles in summer is higher than that in winter. The particle size distribution
of urban paved road sediment is closely related to the wind speed size and geographical location, and the particle
size distribution is concentrated when the wind speed is high. When the wind speed is high the wind speed
is low and there are many sand sources around, the proportion of fine particles is high and the particle size is
small. (2) Surface mineral particulate matter in Beijing, Nanhai District, Foshan City, Tonglu County, Hangzhou
City, and Yanping District, Nanping City, mainly stems from local sources such as soil, construction sites, and
traffic activities. The sources of Lanzhou City are more complex, and the atmospheric circulation transports the
mixture of local and regional materials. The Taklimakan Desert and Tengger Desert have only a single source,
and there are relatively many foreign substances in the Taklimakan Desert. (3) The grain size effect of heavy
metals in desert sediments is significant, and the content shows a tendency to decrease gradually with the increase
of particle size. Compared with Shanghai and other cities, the particle size effect of heavy metals in paving
road sediments in Beijing and Lanzhou is not obvious, which may be influenced by surrounding sand sources.
Conclusions The particle size distribution of surface mineral particulate matter is closely related to human
activities, geographical location, and seasons. Surface mineral particles from urban paved roads come from local
sources such as soil, construction sites, and traffic activities, with less particulate matter coming originate from
long-distance transport, and desert sediments come from a single local source. In addition, with the increase of
particle size, the content of heavy metals in desert sediments shows a downward trend. Recommendations and
perspectives In this paper, the differences of geography, economic development, and anthropogenic activities were
taken into account when selecting sampling locations. However, owing to the difficulty of collecting samples on a
large scale, there are few data at some sample points, which need to be further improved in future research.

Key words: surface mineral particles; grain size distribution; desert; urban paved roads; rural dirt roads; heavy metal
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Fig. 2 Grain size distribution of surface mineral particles on urban paved roads (a) and other land cover (b) over different sites
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Fig. 3 Grain size distribution (a, ¢) and median diameter (b, d) of surface mineral particles on urban paved roads in different

administrative regions of Beijing in summer and winter in 2018
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