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ABSTRACT

Soil dust emitted from large scale construction sites in urban areas has posed a significant health threats to local residents
by exacerbating air quality. Water-spraying (moistening) is commonly practiced to lower the dust emission in construction
sites, but its long term effectiveness is highly questionable. In this study, the utility of starch and PVA (polyvinyl alcohol)
was investigated in suppression of the soil dust emissions in construction sites in Seoul areas. The efficiency of the two
suppressants was tested with test soil sample in a lab-scale wind tunnel box under different concentrations of suppressants
and soil textures. Starch and PVA showed the superior ability to suppress soil dust emission as compared to moistening,
resulting in PM;o and PM, 5 lower than the daily limit values of 30 and 15 pg/m®, respectively. PVA showed higher
suppression capability than starch for all conditions. The test soils mixed with suppressants also showed dramatically
enhanced aggregate stability compared to the non-treated soil.
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Table 1. Daily limit value for PM,, and PM, 5

Dust Concentration, (ug/m®, day) Good Normal Bad Very bad
Ultra fine dust, PM, s 0~15 16~35 36~75 76~
Fine dust, PM,, 0~30 31~80 81~150 151~
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Fig. 1. Preparation of soil samples for wind tunnel tests.
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Dry at 8°C for more than 8 hours at
50°C, stable at room temperature
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Fig. 2. Apparatus for wind tunnel test.
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Location Sand (%) Silt (%) Clay (%) Soil texture
A 742 132 12.6 Sandy loam
B 66.0 18.5 15.5 Sandy loam
C 69.9 15.6 14.5 Sandy loam
D 69.1 16.8 14.1 Sandy loam
E 79.6 104 10.0 Sandy loam
F 85.5 45 9.0 Loamy sand
5 100 5 100
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®) I Particle volume
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Fig. 3. Size distribution results of selected soils ((a) sandy loam, (b) loamy sand).
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Fig. 4. PM|( emissions of sandy loam soil after treated with dust suppressants ((a) starch, (b) PVA).
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Fig. 5. PM,, emissions of loamy sand soil after treated with dust suppressants ((a) starch, (b) PVA).
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Fig. 6. PM, s emissions of sandy loam soil after treated with dust suppressants ((a) starch, (b) PVA).
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Fig. 7. PM, s emissions of loamy sand soil after treated with dust suppressants ((a) starch, (b) PVA).
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Fig. 8. Change of aggregate stability with time for treated and
non-treated soils (Blank) with a dust suppressant.
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