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Report:

Abstract: in this experiment we investigated road dust sammollected along the bridge that connects
Venice (Italy) to the mainland. The samples are pased of particles originating from natural sourass
well as other non-exhaust source such as tireglmakl asphalt wear, and, along with other elemsunts) as
Fe, they contain significant amount of Cu, Zn, &Ml The aim of the experiment was to unravel the

speciation of Cu, Zn, and Sb in the samples byrtbans of x-ray absorption spectroscopy (XAS).

Experimentthe Cu and Zn K-edge, and the Sheldge were measured using 311 monochromator csytstal
obtain absorption spectra with good resolution. Sheples were measured in vacuum at 80K to avoid
possible beam-induced modifications in their redtate and to enhance the quality of the extendedopa
the spectra (EXAFS). Due to the high dilution of #dlements under analysis, fluorescence acquisitene
performed using a solid state multi-element dete@everal standards were measured in transmigsioie

for comparison with the samples’ spectra, namelyOg SO, SkOs, SbS; at the Sb edge, (ZnGlp-
(Zn(OH))3, Zn(NGs),-xH,0, ZnSQ-7H,0, ZnS, ZnO at the Zn edge, and Cu&tu(OH), CuSQ,
Cu(NGs)2-3H:0, CuO, CyO, CusS at the Cu edge. Cu, Zn, and Sb metallis Yoére used for precise energy

calibration at the corresponding absorption edges.

Preliminary resultsDue to the high dilution of the elements underysia the extended part of most of the

spectra resulted very noisy, and information froAES analysis can be obtained on a limited numlber o

samples. Therefore, preliminary analysis focusethenXANES part of the spectra, and, in particuber its



comparison with the XANES spectra of the standamhmound acquired. This procedure was carried out
both by fingerprint analysis and by performing &aneombinations of the standard compounds to remed

the experimental spectra. The latter procedurecaased out using the IFEFFIT software package

Some of the best linear combination fit (LCF) obé&al at the Cu, Zn, and Sb edges are shownguare 1

and the corresponding speciation is reportebaile 1.

Probably due to the lack of one or more relevaahnddrds, at the Zn edge it was possible to retriege
speciation of only few samples. The spectra acduatehe Sb edge, on the other hand, suffer ofithieed
resolution, which makes difficult determining thgesiation by LCF.

Preliminary results are compatible with the reswat XPS analyses performed on the same samples and
reported by our group in a recently published paper
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Figure 1. Linear Combination Fits (LCF) of the XANES speotfaselected samples at the Cu (a), Zn (b), andcpbdges. The

corresoponding relative proportion of the standaiskd to reproduce the experimental spectra aoetezpinTable 1.

Edge Road dust Car tyre Car brake

Table 1. Relative fractions (in wt%) of the standard connpds Cu 60 CuO
in some selectect samples (roatl dastyre, car brake) 40 CuSO,

as calculated from linear combioatiitting.

The corresponding plots are regbitepanels a, b, and ¢ Zn 67 ZnO
in Figure 1 respectively for sangplead dust, car tyre, 24 7ZnS
and car brake. The error on thergl values was estimated 9ZnS0O,
to be about 10%, therefore speotesirring in amount < 5% gp 31 Sh(0)
were neglected. 31 Sb,S3
38 Sh,05
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