Speciation of Pt and Rh in urban road dust leachates
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Aims

Combining analytical methods to provide a better insight into the speciation analysis of Pt and Rh

Platinum (Pt) and rhodium (Rh) are among the elements used in several technology-

based industries of economical interest, namely in automotive catalytic converters

(ACC). Over the past decades, Pt and Rh concentrations have steadily increased in

several environmental compartments and thus they are considered contaminants of

emerging concern in the environment [1]. Consequently, road dust and roadside soils

are a major reservoir of Pt and Rh and their spreading in the environment easily

occurs due to wind transport of particles and/or urban runoff. The forms in which Pt

and Rh are emitted from ACC are not clear yet. Some studies indicate that they are

released mainly as particulate material but a soluble fraction has also been measured.

In addition, it is important to elucidate how Pt and Rh mobilization occurs in the

environment after ACC emission [2]. Suitable techniques for PGE determination at

ultra-trace concentrations are still challenging from an analytical perspective. The

Adsorptive Cathodic Stripping Voltammetry (AdCSV) was improved for simultaneous
determination of Pt and Rh [3]. While AACSV measures truly dissolved forms, total
filter-passing species (<0.45 um) can be measured by inductively-couple plasma mass

spectrometry (ICP-MS). Therefore, we hypothesized that speciation analysis could be

performed for Pt and Rh using a multi-method approach.
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Collection times (days):

- Thorough characterization of a composite sample of road dust;
- Assessment of Pt and Rh potential dissolution / lixiviation from road dust;
- Evaluation of primary parameters influence, such as pH, DOC and ionic strength;

- Assessment of particle-reaction and/or stability over the time using different analytical techniques.
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Road dust characterization (<63 um)
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Parameters

et e e construction materials used

Water content (%) 1.27+0.02 5.4+0.1

Elemental analysis
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» An innovative combination of complementary analytical strategies distinguished different
forms of Pt and Rh in urban road dust leachates (filtered <0.45 um solutions).

» Non-dissolved species of Pt predominated over the dissolved forms, whereas for Rh truly
dissolved species were an important fraction of the total content released by ACC.

» The results here reported shed further light on Pt and Rh speciation analysis and their
potential mobility in aquatic systems.



