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• Catalytic converters were developed in 1974 in USA and are mandatory since 1977 in USA and 1993 in Europe

• Used to reduce pollution of exhaust gas …



Context and objectives Methodologies Results

… but emitted in the environment

3

Conclusion and perspectives

Ce
Pd

Ce-Fe

Exhaust gas particles (Euro 4 et 5 Diesel)

Ce-Fe

Pt 0-800 ng.km-1

Pd 0-54,2 ng.km-1

Rh 0-76,9 ng.km-1

Ce 39-744 µg.g-1

La 90-575 µg.g-1

*

* (König et al., 1992; Lüdke et al., 1996; Helmers, 1997 ; Artelt et al., 1999a ; Palacios et al., 2000; Moldovan et al., 2002 ; Rauch et al., 2002 ; Goncalves et al., 2008 ; Omrani, 2018 ; Cunha-Lopes et al.,2023)
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1. Evaluate the concentrations of 

PGEs and REEs

2. Highlight the contribution of 

catalytic converters emissions

and natural sources in PGEs and 

REEs concentrations

3. Determine sizes distribution of 

PGEs and REEs

Objectives
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20 000 veh.d-1 (Martinet et al., 2019)

30 km.h-1

Sampling :

- Winter (2017/2018)

- 3 zones

- Brush and vacuum

Nantes
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Urban canyon deposit
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Sieving <2mm

Granulometric fractionation by sieving

1

Preparation
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Granulometric fractionation by sieving
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Microwave-assisted aqua regia digestion 
(3 HCl: 1 HNO3, v/v) + ICP-MS analysis
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Evaluation of PGEs and REEs contaminations
• Geo-accumulation index (Igeo)
• Element ratio (La, Ce, Sm and Pt, Pd, Rh)

Conclusion and perspectives

Sieving <2mm

Granulometric fractionation by sieving

1 2 3

Evaluation of PGEs and REEs particles size
• Granulometric distribution

AnalysisPreparation Data processing
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PGEs and REEs concentrations in the road dusts
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* Significantly different
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Geoaccumulation index (Igeo)
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𝑰𝒈𝒆𝒐 = 𝒍𝒐𝒈𝟐(
𝑪𝒏

𝟏, 𝟓𝑩𝒏
)

Cn = Sample concentrations of n element

Bn= Background concentration of n element

Conclusion and perspectives

Geochemical background : mean concentrations of PGEs and REEs from a local soil in Nantes
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REEs

Element ratio

PGEs
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Granulometric distribution of PGEs and REEs
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Granulometric distribution of PGEs and REEs
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To discriminate natural and anthropogenic sources of REEs

• Chemical associations :

SEM-EDX observations and analysis of the road dusts

chemical elements that make up catalytic converters

REEs natural particles could be association with Th (Navarro-Ciurana et al. 2023)

Pearsons correlation or PCA between PGEs, REEs and heavy metals in the road dusts

geochemical

background 

urban canyon 

deposit >
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Concentrations

Igeo index

REEs

Concentrations

geochemical

background >
Igeo index Element ratioElement ratio

Perspectives
Ce-La-Nd-Th

Geochemical background
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