_—

* X
* *
* *
* *

K 5 K

European

Commission
]

Material Characterisation of vehicle-emitted fine and ultrafine particles

S. Valentini!, C. Ferraresel2, D. Manaral, D. Mehn!, A. Valsesial, J. Pontil, N. Fonseca?, G. Schirinzit, G. Martinil”

1 European Commission, Joint Research Centre (JRC), Via Enrico Fermi, 2749, | - 21027 Ispra (VA), Italy
2 ETSI Minas y Energia, Universidad Politécnica de Madrid, c/Rios Rosas 21, 28003 Madrid, Spain

PROJECT BACKGROUND

Micro-metric and sub-micrometric particles emitted from modern light-duty (LDV) and heavy-duty
vehicles (HDV) were characterised in the frame of the Market Surveillance of vehicle emissions
(introduced in European Commission Regulation 858 (2018) [11). This work is part of the Transport
and Mobility Portfolio of the European Commission’s Joint Research Centre (EC JRC).

Vehicle emission tests were performed at the EC JRC Vehicle Laboratories (VELA).

REGULATION (EU) 2018/858 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 30 May 2018

on the approval and market surveillance of motor vehicles and their trailers, and of systems,
components and separate technical units intended for such vehicles, amending Regulations (EC)
No 715/2007 and (EC) No 595/2009 and repealing Directive 2007/46/EC

(Text with EEA relevance)

COMMISSION REGULATION (EU) 2017/1151
of 1 June 2017

supplementing Regulation (EC) No 715/2007 of the European Parliament and of the Council on

type-approval of motor vehicles with respect to emissions from light passenger an d commercial

vehicles (Euro 5 and Euro 6) and on acces

amending Directive 2007/46/EC of the European Parliament and of the Council, Commission

Regulation (EC) No 692/2008 and Commission Regulation (EU) No 1230/2012 and repealing
Commission Regulation (EC) No 692/2008

s to vehicle repair and maintenance information,
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METHODOLOGY
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RESULTS
FOCUS: Multi-Walled Carbon Nano Tubes (MWCNTS) in raw tailpipe samples
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TEM
PCA helps to identify different features in black carbon

Presence of sub-micrometric objects in the particulate originating from different types of engine or fuel.

samples that also displayed Raman spectra very close to
those of reference CNTs (likely actually present in these
particulate samples).
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CONCLUSIONS AND FUTURE PERSPECTIVE

« PCA allows to identify clusters of Raman spectra related to tailpipe particulate emitted by different vehicle types, fuels and injection technologies.

 Raman spectra show the predominant presence of black carbon (defective graphite) across samples, confirming its status as the main component of vehicle particulate emissions.

« Carbon nanostructures (MWCNT-like) are detected in raw tailpipe samples, prior to CVS dilution.

« Non-carbonaceous compounds, such as iron oxides, nitrogen compounds and sulphate compounds, were detected less frequently but highlight the diversity of chemical species present in exhaust particulates.

» Additional characterization techniques will be applied to confirm the present findings: TEM and SEM/EDX (Scanning Electron Microscope coupled with Energy-Dispersive X-ray spectroscopy).

» Deeper investigation to understand how the current CVS dilution system may hinder the collection of MWCNT-like structures (systematically observed in raw tailpipe particulate samples).

» The same experimental approach will be applied to non-exhaust vehicle emissions (tires, brakes).
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