Eléments du groupe du platine et terres rares
dans les poussieres de chausseée

Margot Bruneau®2.", L. Jean-Soro®2, M. Goriaux®2), B. Béchet(1.2

(1) Université Gustave Eiffel, GERS, EE, F-44344 Bouguenais, France
(2) Institut de Recherche en Sciences et Techniques de la Ville - IRSTV, CNRS, FR-2488, Nantes, France

* margot.bruneau@univ-eiffel.fr, (+33)2 40 84 56 89

. .
)2 (Gume’ “ |RST‘I ) PAYS DE LA LOIRE




Context and objectives Methodologies Results Conclusion and perspectives

Platinum Group Elements (PGEs) and Rare Earth Elements (REES)

PGEs REEs
Ru| Rh | Pd| Os | Ir Pt La Ce Pr- | Nd | Sm | Eu | Gd | Tb | Dy | Ho Er | Tm | Yb Lu
0,001 mg.kg* 0,015 mg.kg! 70 mg.kg™ 0,5 mg.kg
Pt 40% Pd 67% Rh 81% 21% dont 8% Py
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Platinum Group Elements ( ) and Rare Earth Elements (REES)

» 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 ...

(® Washcoat

Layer of a mixture of oxides :
Al,05-La,04-Ce0,
ZrO,-CeO,

+  Al,0;3-Si0,-Ce0,

(@ Ceramic monolith
2MgO+2A1,0,+5Si0,

On the surface :
Micro to nanoparticles of Pt, Pd, Rh

Additives :
La, Ce, Pr, Ba
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... but emitted in the environment

Exhaust gas particles (Euro 4 et 5 Diesel)

0112 15.0kV 10.6mm x80.0k BSE-ALL 500nm [ 0076 15.0kV x11.0k SE(L)

0083 15.0kV x35.0k BSE-ALL

Ingestion par

Pt 0-800 ng.km™! inhalation

Pd 0-54,2 ng.km™ :

Rh 0-76,9 ng.km! ERE \0 Ingestion par
Ce 39-744 pg.g? - ! consommation

La 90-575 pg.g?
HE-E " « Q > Ingestion
par contact
RUNOFF WATER

STORMWATER BASINS

* (Konig et al., 1992; Ludke 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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... but emitted in the environment

Exhaust gas particles (Euro 4 et 5 Diesel)

Objectives

1. Evaluate the concentrations of
PGEs and REEs

0083 15.0kV x35.0k BSE-ALL

2. Highlight the contribution of

ingestion par catalytic converters emissions
- -1 inhalati .
0.5 ngiem e and natural sources in PGEs and
- -1 \ | ti .
e 3004 eRe _ 3 el REESs concentrations

La 90-575 pug.g? /& 35 , . o .
. par contact 3. Determine sizes distribution of
ﬁg ‘ PGEs and REEs

RUNOFF WATER

STORMWATER BASINS

* (Konig et al., 1992; Liidke 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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Urban canyon deposit

0 100 200 km
-

! . 3 20 000 veh.d! (martinet et al., 2019)
« NG ek 30 km.h-1
Nantes 5 . Sampling :
== . - Winter (2017/2018)
- 3 zones
- Brush and vacuum
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Preparation

Sieving <2mm

Granulometric fractionation by sieving

g >2mm
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Context and objectives

Preparation

Sieving <2mm

Methodologies Results

Analysis

Granulometric fractionation by sieving

L]

g >2mm
"._ : c—— 11;2mm]
“i“ S 1500 um ; 1mm]
i e —— 1250;500um]
-"la‘\ l'; _ = 1125;250 um]
SN | T 163;125um]
T AN fe ) 136;63um]
= X - <36 um
1S

Microwave-assisted aqua regia digestion
(3 HCl: 1 HNO,, v/v) + ICP-MS analysis

Conclusion and perspectives
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Preparation Analysis Data processing

Evaluation of PGEs and REEs contaminations
* Geo-accumulation index (Igeo)
* Element ratio (La, Ce, Sm and Pt, Pd, Rh)

Microwave-assisted aqua regia digestion
(3 HCl: 1 HNO,, v/v) + ICP-MS analysis

Sieving <2mm

Granulometric fractionation by sieving Evaluation of PGEs and REEs particles size

e Granulometric distribution

/

! >2mm
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PGEs and REESs concentrations in the road dusts | - B<E |
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* Significantly different
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Geoaccumulation index (lgeo) | .
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Geochemical background : mean concentrations of PGEs and REEs from a local soil in Nantes
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Methodologies

Element ratio

REEs
or1
A Local soils
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Granulometric distribution of PGEs and REEs | //]E’@D |
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Granulometric distribution of PGEs and REEs
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PGEs REEs
Concentrations Concentrations
urban canyon > geochemical geochemical > urban canyon
deposit background background deposit
lgeo index Element ratio

Moderate to extreme pollution

A mix between natural and anthropogenic sources

Particles size
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PGEs REEs
Concentrations Concentrations
urban canyon > geochemical geochemical > urban canyon
deposit background background deposit
lgeo index Element ratio
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. Geochemical background
Perspectives

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

Ce-La-Nd-Th

10

0505 15.0kV x8.00k BSE-ALL
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