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ABSTRACT

Exposure to fugitive dust can contribute to several respiratory health problems, and proper sampling of fugitive dust
is necessary to assess exposure. However, field sampling of soil dust encounters problems from spatial and temporal
differences in soil properties, field operations, and meteorological conditions. To minimize these problems, we designed
a dust generator that simulates dust generation from soil. The dust generator consisted of a rotating chamber where soil
samples were loaded and tumbled, and a settling chamber, where airborne soil dust samples were collected. As standard
operating conditions, we decided on 2 g soil mass, 10 min sampling time, and 20 rpm rotating speed, with a flow rate
of 30 //min, based on three common soil textures of loam, sandy loam and silt loam. To evaluate optimal operating con-
ditions, we used mixtures of Joomoonjin silica sand and clay. Although the average PM,, concentration of Joomoonjin
silica sand was low, dust concentrations were increased by an increased content of clay. The dust concentrations were
consistent across repeated experiments, and showed similar concentration profiles during the sampling time with mix-
tures of clay and sand (coefficient of variation was 13.6 £ 7.1%). The results demonstrated that these standard operating
conditions were suitable for the dust generator, which can be used to investigate variations in soil properties that affect
dust production and potential potency of fugitive dust exposure.
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Fig. 1. Schematic diagram of dust generator.
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Fig. 2. The relationship of PM,, concentrations by sampling
time.
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Table 1. PM concentrations by different soil masses, with
rotating speed of 20 rpm and sampling time of 10 min

Soil PMio ISP
mass Soil texture concentra?ons concentra?ons
(@ (hg/m) (hg/m)
(Mean + SD) (Mean + SD)
Loam 65+ 38 89+23
1 Sandy loam 205+ 156 224+ 179
Silt loam 41+6 73+17
Loam 444 + 135 477 + 151
2 Sandy loam 689 + 87 731+93
Silt loam 255+ 41 274 + 44
Loam 2,578 £452 2,835+ 589
3 Sandy loam 3,954 + 1,951 4274 + 2,055
Silt loam 1,641 +775 1,774 + 823

Table 2. PM concentrations by rotating speeds, with soil
sample of 2 g and sampling time of 10 min

PM,o TSP
Rotating speed Soil texture concentrations concentrations
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(Mean + SD) (Mean + SD)
Loam 390+ 70 423+ 83
12 Sandy loam 388 +50 407 £ 50
Silt loam 153+£12 161+ 11
Loam 444 £ 135 477+ 151
20 Sandy loam 689 + 87 731+93
Silt loam 255+41 274 + 44
Loam 160+ 19 171+24
30 Sandy loam 387+73 414+ 77
Silt loam 102+3 112+4
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Table 3. PM concentrations by mixtures of Joomoonjin silica
sand and clay with standard operating condition

PM,, concentrations TSP concentrations

(ng/m®) (ng/m®)
Sand : Clay (Mean + SD) (Mean + SD)
PEM Portable aerosol
spectrometer
8:2 749 + 155 687 + 156
5:5 1,344 £ 122 2,329 £ 158
2:8 3,947 + 245 7,280 £ 1,100
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