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Scientific motivation PEMs4Nano concept

The PEMs4Nano project (P4N) addresses the development (based on current
direct injection gasoline engines) of measurement procedures down to 10 nm,
providing a contribution to future regulation on particle emissions, in particular
under real driving conditions, via a collaborative research approach.

Particulate emission from vehicles is fast becoming a prominent societal
concern due to the toxicity of particles released from motors. There is a
critical lack of certification procedures under real driving conditions and
for ultrafine particles (the smallest particles down to 10 nm). The
development of such measurement procedures would provide an important
contribution towards both the future regulation of particle emissions and Laboratory L PEMS
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measurements:
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Endoscope (thermo)

Consortium

The global aim of the project is to develop a portable measuring device capable of the in-situ quantification of particulate matter at sizes down to at least 10 nm In gasoline
motor exhaust. The PEMs4Nano project is being tackled by an international consortium of industrial and academic partners, coordinated by HORIBA Europe GmbH.
Project partners include Robert Bosch GmbH, Computational Modelling Cambridge Ltd, TSI GmbH, the University of Cambridge, Université des Sciences et Technologies
de Lille, IDIADA Automotive Technology SA, HORIBA Jobin Yvon SAS, and Uniresearch B.V.
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The role of the PhLAM laboratory partner at Uni. Lille will be to participate in the chemical characterisation of particulate matter down to 10 nm using the four main
techniques outlined below (Time of Flight Secondary lon Mass Spectrometry, Desorption/ionisation Mass Spectrometry, Infrared Spectroscopy and Raman Spectroscopy)
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Further information

For further information regarding the PEMs4Nano

 To reliably and reproducibly measure the ultrafine particle component of gasoline engine project, or to subscribe to the newsletter, visit the

emissions under real driving conditions project website at:
http://www.pems4nano.eu/

Ambitious Targets

* To this end, the PhLAM laboratory partner will provide:

« Characterisation of volatile and non-volatile particles emitted from a GDI engine in Fu nding
terms of surface and bulk chemical composition, structure and morphology via mass :2: ::ﬁ:ﬁ,r:: !323:23 :fot.:iiiresu"s

spectrometry and vibrational spectroscopy measurements (for integration into a particle European Community’s Horizon 2020 e P EN s

Programme under grant agreement ‘. ce
gro_wth an_d t_ransport mOde_I) . . . . ... No. 724145 (PEMs4Nano). AP 4N a no
 Differentiation (as a function of size) of particles as a function of their origin in the This work was also supported by the
exhaust system. The following groups of particles will be distinguished in the collected French National Research Agency
- . . . (ANR) through the PIA (Programme

samples: elemental carbon (by targeting C, - ions in ToF-SIMS); organic carbon (by d'Investissement d'Avenir) under
targeting aromatics and oxygenated species); metals; oils; and sulfur compounds (by contract ANR-10- LABX-005 (CaPPA -
t ti HSO .- SO.- i Chemical and Physical Properties of

argetlng 4 3 IOnS). the Atmosphere), and the CLIMIBIO

* Determination of the efficiency of a catalytic stripper in reducing the number of semi- project via the Contrat de Plan Etat-
volatile species released from the exhaust system Region of the Haut-de- France region.




