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Characterization of airborne particle matter exhausted from

automobile using synchrotron radiation micro X-ray analysis
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This study was performed for the purpose of the characterization of airborne particle matter collected in
Bucharest (Romania) and exhaust from a automobile. The samples were analyzed by micro x-ray
fluorescence ( u -XRF) mapping at BL37XU in SPring-8. The u -XRF maps of Fe and Pb contained 68
X 68 points with a step size of 3 um vertically and horizontally. The Pb or Fe rich particles were
characterized by u -XRF profiling analysis. As a result, Pb-rich particles and Sb rich particles were
identified within the particles. The presence of Pb-rich particles may be correlated to the use of the leaded
gasoline in Bucharest until 2005. Moreover, the Sb-containing particles were originated from brake pad
including Sb. Both Rh and Zr were detected in the automobile exhausted particles. Since the Rh and Zr are
mainly used as additive of catalysis for cleanup of exhausted gas from engine, the particle originated from

emission of a part of catalysis.
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Fig. 1 Characterization of atmospheric airborne particles by u X-ray fluorescence analysis.

Two dimensional XRF image of lead (a) and a photograph (b) of atmospheric airborne
particles collected at Bucharest city and (c) XRF spectrum of the particle.
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