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Characteristics of elements in size-resolved fine particles in a typical road traffic environment in Beijing
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Abstract, Fine particles in three size ranges (0.2~0.5 ym, 0.5~1.0 ym and 1.0~2.5 ym) were sampled at a typical roadside site in Beijing. There were 198 samples
collected during five sampling periods in 2008—2009. The mass concentrations of Al, Na, Mg, K, Ca, Si, S, Cl, Fe, Mn, Cu, Zn, As, Br and Pb in these samples were
measured using XRF method. Elements with the highest concentrations are S, K, Fe, Cl, Si, Ca and Zn, accounting for more than 90% of the total mass
concentrations. Using enrichment factor analysis, we found that these elements can be classified into three clusters: crustal elements, mixed elements, and
pollution elements. Two main factors were identified using factor analysis. One factor was mainly associated with crustal elements and mixed elements. We
attributed this factor to dust sources. The other factor was mainly correlated with pollution elements and was due to anthropogenic activities including motor vehicles,
coal combustion, biomass burning and industries. Anthropogenic sources contributed most to the particles in the size range of 0.2~0.5 pm, whereas the crustal
sources contributed most to those in the size range of 1.0~2.5 ym. Most crustal elements and mixed elements showed similar distribution patterns in both summer
and winter, with higher enrichment in larger particle sizes. Higher concentrations were found in winter. However, the distributions of most pollution elements showed
seasonal differences. Br, As and Pb peaked at 0.5~1.0 um and 0.2~0.5 ym in summer and winter, respectively. The concentration increases of some elements in
0.2~0.5 ym particles in winter were most likely due to the increased coal combustion and biomass burning for heating. The peak of S at 0.2~0.5 pm in summer was
possibly related to the in-cloud formation of sulfate. The effects of the temporary traffic control measures were evaluated by comparing the data before, during, and
after the Olympics. The reduction rate of 53% was found for the elements originated from the vehicle emission. Moreover, the reduction rate became larger with
increasing particle sizes.
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