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" ' Source apportionment of hazardous elements of SPM aerosol in Yokohama, Japan

INTRODUCTION

Suspended particulate matter (SPM) is increasingly received attention and broadly accepted as a potent air pollutant in urban locations. It is formed from wide ranges of sources and compost of numerous toxic elements. Airborne particulate matter in
the urban atmosphere triggers respiratory related diseases and severely impact on human health. It has been proven by several researchers of the profound linkage of the levels of PM and the prevalence of mortality and morbidity [1, 2]. In addition,
SPM causes visibility reduction [3] in urban atmosphere. Thus, it was reported as a most significant pollutant to be routinely monitored in ambient air. Source identification and quantification of airborne particulate matter has now become an
increasingly important and widespread issue in context of current air pollution perspective. However, inadequate studies have been investigated in apportionment of SPM in Japan [4, 5]. Moreover, it was noted that sources of many elements in
ambient particulate matter have not yet been identified. Therefore, bearing the above fact in mind, particular emphasis was given to conduct a comprehensive source analysis of hazardous elements in SPM contemplating substantial number of
compositions and several locations in Yokohama, Japan.
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Figure 1 Map of study area: sampling locations and major emission sources around Fig.ure 2 Analytical procedures
‘ Source apportionment procedures: PCA-APCS
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Multivariate receptor methods were subjected to perform the source apportionment of SPM in this study. For this @ Sensitivity of PCA was tested considering all species of SPM at both sampling sites. The species which are not
purpose, Principal Components Analysis, Absolute Principle Component Score (PCA-APCS) and Multiple Linear sensitive to PCA and the concentrations were not changed in comparison with SPM mass were dropped out from the
Regression (MLR) were employed in illustration of the sources as follows: data set.
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RESULTS AND DISCUSSIONS

Table 1. Summary statistics of SPM mass and its chemical components of

the samples collected at Site A and Site B.

Table 2. Varimax rotated factor loading at
site A sampling location

Table 3. Varimax rotated factor loading at

site B sampling location
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Figure 4 Contribution of various sources to SPM aerosol calculated at site A Figure 5 Contribution of various sources to SPM aerosol calculated at site B

From Figures 4 and 5
@ The most significant sources at site A were road traffic as well as incineration and power plant accounting for 7.2 and 7.4 ug/m?®, respectively.
@ The leading contributors to traffic source were reported as EC, OC, NOj, Cu, Zn, Ba and Pb representing 2434.0, 1059.3, 1737.2, 23.3, 79.0, 19.7 and
13.9 ng/m® of SPM mass in comparison with the contributions to other sources of the respective elements.
@ The incineration and power plant are distinguished sources at site A compared to site B. The metallic elements appeared in these sources i.e Se and Cd
are most considered as a signature of these sources as well as poses profound toxic effect.
@ At site B, the secondary aerosol combining of incineration as well as road traffic are associated with 6.9 and 5.7 1g/m?® of mass and recognized as most
striking contributors. NH,*, K* and SO,> were major tracers of this source and presented as 1018.8, 142.4 and 4407.2 ng/m3 of mass. The tracers of road
traffic at site B were EC, OC, NOy, Mn, Cu, Zn, Ba and Pb and accounted for 2744.8, 1168.4, 915.8, 6.6, 9.6, 81.7, 5.1 and 21.7 ng/m?®, respectively.
@ The tracers and nature of the traffic source at both sites were similar. The distances of the sites as well as local dispersion of SPM aerosol were

considerable in this regards.
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