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1. Introduction: The nPETS project

Nanoparticle emissions from the transport sector

* 3-years H2020 project, 4 European cities involved

(Milan, Thessaloniki, Stockholm, and Barcelona)
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1. Introduction: The nPETS project

WP1 - Management (KTH)

WP2 - Definition of key aerosol properties and design of
experiments (AUTh)

WP5 -

Toxicological

WP3 - Laboratory WP4 - Field (near-source) analysis (SU)
measurements (KTH) measurements (CSIC)

WP6 - Particle characterization and source appointment analyses (IRFMN)

WP8 - Dissemination and exploitation
(CERTH)

WP7 - Impact assessment of new policies and recommendations (UnivLeeds)
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2. Objectives

Size-segregated, physico-chemical characterization of UFP near
different transport sources (road, harbor, airport, subway) + background;

Monitoring of PNSD from 3 nm at the same environments;
Identifying of typical PNSD emitted by different transport sectors;

Quantifying contributions from different transport sectors to background
UFP levels, by means of a constrained source apportionment.

This project has received funding from the European Union’s
4/1 6 Horizon 2020 Research and Innovation programme,
under grant agreement N2 954377



3. Methodology: Mobile laboratory

* Calendar: July 2022-December 2023

* 5ssites: Urban background, road, subway, harbor, and airport;
» 10 field campaigns (winter/summer for each site);

* 4 weeks of continuous sampling for each campaign;

» 7-days resolution samplings with ELPI+ and DGls

» 1-day resolution of additional sampling for FESEM/TEM analyses

High volume PM; and PM;
with chemical speciation

a - | + Grimm
gt Gas analyzers
. Aethalometer AE-33 (NOy, NH3,50,,05)
i 2DGIs Dekati ~ SMPS (>10nm) .
ELPI+ Dekati + CPC (>3nm), TSI (7 Wavelengths) Meteorological parameters
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3. Methodology: Portable equipments

Environmental Research 191 (2020) 109978

Contents lists available at ScienceDirect

* 2 Portable SMPS for PNSD 9-241 nm (90s time

: Environmental Research
|

reso | utio n; 0 . 13 | p m’ 4 h a uto n O my) d eve | O pe d ELSEVIER journal homepage: www.elsevier.com/locate/envres
)]
by Ha nyang Unive rsity ( Lee et al., 2015 ) with Using miniaturised scanning mobility particle sizers to observe size Gy
’ ’ distribution patterns of quasi-ultrafine aerosols inhaled during
.. . city commuting
t h e a d d Itlo n Of Ot h e r po rta b I e In St ru m e nts ° Teresa Moreno ™, Cristina Reche , Kang-Ho Ahn ", Hee-Ram Eun", Woo Young Kim ",
Hee-Sang Kim °, Amaia Fernandez-Iriarte *“, Fulvio Amato*, Xavier Querol
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MiniDISC MicroAeth QuantAQ

* Used for route measurements to obtain UFP/O3/BC/PM pollution maps at subway, harbor, airport

and road environments.
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3. Methodology: Airport Campaigns

Upwind and downwind measurements

Focus on idling, taxing, departure and landing
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3. Methodology: Harbor Campaigns

Upwind and downwind Focus on ferries, cruises and shipping emissions

measurements

»
5

N

-
Ay

B Portable SMPS1 B Portable SMPS2

This project has received funding from the European Union’s
8/1 6 Horizon 2020 Research and Innovation programme,

under grant agreement N? 954377.




3. Methodology: Sampling substrates

DGI 1 »ITIet PMlolcut-offinIet ELPI+

Greased aluminium foils 4
0.130- 2.5 um _[ ~
|

(extraction and metals analysis)

PTFE back-up filter (<130nm):

* Major and trace elements: ICP MS/AES,
* lon-chromatography: sulphate, nitrate, chloride
* Specific electrode: ammonium

* Organic compounds: GC-MS
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Greased aluminium foils
— 9 stages from 0.250 to 10 um

(extraction and metals analysis)

Polycarbonate filters
5 stages from 10 to 205 nm

(metals analysis)
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3. Methodology: Why our protocol?

* No grease - Bouncing effect: micrometric metal

particles from coarser stages.

65% C, 19% O, 10% N, 5%,
2% K, 0.7% Fe, 0.1% Si
»

» ' \
* No drier = Water condensation in stages with " ' \ PR '

Dso> 165 nm due to the greater presence of
sulphate (hygroscopic):
- Dissolution and precipitation of sulphate and
nitrate salts.

-

el =
. 67% Fe, 15% Cr, 11% Ni, 3%0,
] 2% Mn, 0.7% S, 0.3% Si, 0.2% Cu

- Formation of a homogeneous cement that
captures even the finest particles in the

wrong stages.

- Change in composition and size of PM.
ange ! posit . ELPI+ Stage 6 (D5p=165nm), polycarbonate filters
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3. Methodology: Why our protocol?

Stage 6 (D5y=165nm) of ELPI+ Stage 6 (D5y=165nm) of ELPI+
Without dryer With dryer

.}‘ ri.

x3,300 15.0kV BED-C

lpm
x10,000 15.0kV BED-C
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3. Methodology: Source apportionment

Positive Matrix Factorization (PMF) by means of the Multilinear Engine (ME-2) for:

1.

Near-source PNSD source apportionment (>3nm) using also gaseous pollutants data (Rivas et
al., 2020) at harbor, airport, roadways and subway in order to identify typical PNSD from each

transport source.

p
X = Zgikflg' te;
k=1

- Uncertainties estimation method (Rivas et al. 2020): Tj; = cxj-(N,-j + 1\_(,-)
Use typical PNSDs as a-priori information for a «constrained PMF» at urban background using

pulling equations in ME-2 (Amato et al., 2009)

(1 - a2)°

Qaux —
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4. Preliminary results: PM extraction from
greased aluminium foils (Apiezon-L, Dekati)

1. Deposition of standard 2. Leachate of the foil 3. Ultrasonic bath (1h) 4. Centrifugation (20 min
material (4 mg — P1633b) with the solvent & further leachate 3000 rpm) x2 + evaporation

5. Acid digestion in Teflon vessels: Solvent Isopropanol Toluene Hexane Acetone

1,25 ml HNO; + 2,5 ml HF

D i ° ; ICP-MS
4hin stove at 90°C, 24h cooling (Trace elements) ~ 62.0 £ 17.5 755+21.8  538+21.9 720116
* 1,25 ml HCIO, evaporation Recovery % (SD)
* 0,6 ml HNO;, 10+2 ml miliQ water ICP-AES
6. Centrifugation (20 min), separation and ICP (Mayor elements) 70.8 £8.25 84.7 +12.3 60.6 +19.4 723 +11.3*
’ Recovery % (SD)

analysis of the supernatant.

*Fe, P, S excluded; **Cd, Sn excluded
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4. Preliminary results: portable equipments
intercomparisons for quality assurance

10 . 100 1000
Diameter (nm)

Portable SMPS 1 Portable SMPS 2 Reference SMPS
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4. Preliminary results

PN (#/cm3) Black carbon (ng/m?3)
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5. Conclusions

*  nPETS project aims at physico-chemically characterizing and monitoring of UFP emitted from road

traffic, shipping, aviation and railway emissions;

* A sampling protocol has been developed for DGI and ELPI+ impactors, including extraction and

acid digestion of samples collected on aluminium foils:

- Drier & grease minimize positive and negative artefacts;

- Toluene seems to be the best dissolvent for particle extraction from Apiezon-L greased
aluminium foils;

* 4 SMPSs (2 from TSI + 2 portable SMPS) will be used simultaneously at each site to study spatial

gradients;

* Different levels of complexity of source apportionment (PMF) will be applied in order to
determine PNSD and UF metals emitted from different transport sectors and calculate their

contribution to average exposure levels.
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