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Instructions

Please limit the report to max 3-5 pages, including tables and figures.
The report should be sent as pdf document and include the subheadings listed below. Please make
sure to address any comments made by the reviewers (if applicable).

Is the information provided in the report confidential and should not be made available on the
ACTRIS website?

X No, the information can be made public.

[] Yes, the information should not be made public and access should be restricted
to the TNA Team, the ATMO-ACCESS access providers, the reviewers concerned
and the ATMO-ACCESS Strategic TNA Board.
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1. Short executive summary (can be made available to reviewers and EU experts)

Atmospheric aerosol particles have complex effects on climate and, in urban areas, on air quality, causing
annually millions of premature deaths [1]. In cities, the frequently dominating source of atmospheric aerosol
is road traffic [2]. The emissions of road vehicles have been regulated to achieve lower emissions of air
pollutants. Several technologies have been introduced to vehicles to meet the increasingly stringent
emissions standards [3]. However, knowledge about the sources of fingerprints of vehicles in real-world
driving is scarce for Europe and Portugal, in particular, as well as, about the contribution of the exhaust and
non-exhaust traffic sources to the airborne particle levels. The novel features of this project aim to determine
unavailable chemical emission source profiles for the major urban source of particles, related to the traffic
and do an accurate assessment of the contributions of urban emission sources, identifying those responsible
for the aerosol particles exceedances.

2. User group

Complete the table with details of the user group members who actually accessed the Facility. Duplicate
the table below for each member of the user group.

Information on the User group members

Member # 1
First and last name Inés Lopes
Gender X Female [ ] Male [ ] Prefer notto say
Nationality
Profile Undergraduate
Postgraduate

Expert scientist
Engineer, Technician

Other

ENV-ATMO - Earth and environmental sciences/Atmospheric
domain

Field of activity

ENV-HYDRO - Earth and environmental sciences/Hydrosphere
domain

ENV-LITHO - Earth and environmental sciences/Lithosphere
ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere
PHY - Physics astronomy, astrophysics and mathematics

CHEM - Chemistry and material sciences

BIO-MED - Biological, medical sciences and biotechnology
ENG-TECH - Engineering and technology

EGY - Energy

ART - Humanities and arts

oo d O ®XOodx[O

ISC - Information science and communication
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[] sOcC-Social sciences

Areyouanewuser? | X Yes

|:|No

Institution name (employer)

Centro de Ciéncias e Tecnologias Nucleares, Instituto Superior
Técnico

[ ] Public research (including international research organizations and
private research organization controlled by a public authority)

University and higher education

Institution legal status Public authority

(employer) : .
Small Medium Enterprise (SME)

Other industrial and/or profit private organization

I I ¢

Other

Estrada Nacional 10, 2695-066

Address (employer) | .\ RS

Country Portugal

Email address ines.lopes@ctn.tecnico.ulisboa.pt

Access start date Sep 4 2022 Access end date | Sep 16 2022

3. Scientific objectives

To accomplish the objectives of the project, one of the sampling campaigns took place inside a road tunnel
and at the same time in a background outdoor. PM concentration was measured by gravimetry using PM
samplers MVS6 Leckel (Sven Leckel, Germany) at a constant flow rate of 2.3 m3 h%,

This application allowed learning to use PM analytical techniques, as well as to be trained in the proper use
of analytical data for the application of source apportionment techniques. One such technique is the Thermo-
Optical Transmittance method (TOT) to determine the organic (OC) and elemental carbon (EC) in PM quartz
filters (Pall, LifeSciences, 25mm in diameter).

The proposed work was essential to do a complete characterization of exhaust and non-exhaust emissions,
since carbonaceous content is an important component of traffic emissions. The results of this work will be
relevant to the scientific community since will contribute to update emission inventories, review
environmental standards and support effective policy making, assisting national and regional authorities to
implement the Thematic Strategy on Air Pollution and to formulate air quality action plans.

4. Reasons for choosing the Facility/ies

TOT is not available in my home institution and can provide essential data to meet the goals of the study. The
facility that | applied to visit in Greece (ATMOS-NCSR, GR (OBS)) had the equipment available to perform all
the necessary analyses, as well as scientists with expertise in this equipment and also for source
apportionment models.
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5. Activities during the TNA (research, training, events, ...)

Training to use the Thermo-Optical Transmittance method (TOT) to do the OC/EC analysis of 45 PM quartz
filters with the objective to characterize carbonaceous matter in urban traffic and urban background aerosol.
Training to conduct a source apportionment study using EPA PMF to quantify the contribution of the different
traffic sources.

6. Method and set-up of research

EC/OC measurements were performed at Demokritos station, by ECOC analyzer (Sunset Laboratory, Inc.)
(Figure 1). The method for measuring EC and OC in ambient PM samples collect on filters is based on the
volatilization and oxidation of carbon-containing PM components, the quantification of the carbon released,
with optical correction for the PC (pyrolytic carbon).

Figure 1: A - Sunset Laboratory Carbon Aerosol Analyzer at ATMOS-NCSR-D; B — Preparation of samples for analysis

7. Preliminary project results and conclusions

Figure 2 shows the concentration of OC and EC in the tunnel and in the urban background. OC and EC
concentrations were, at least, 6 and 50 times higher than those found in the urban background. EC and OC
are the main components of vehicular exhaust and these results show the high contribution of traffic
emissions to the carbonaceous content in urban areas.
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Figure 2: OC and EC concentrations in the tunnel and in the background outdoor.

Real-world on-road measurements performed in tunnels are important because they reflect the actual
vehicle emissions in the city and can contribute to improve source apportionment models and emission
inventories. These results reflect the high contribution of traffic emissions to the PM in urban areas.
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8. Outcomes and future studies

The data obtained in the TNA will be discussed with the elemental composition and previous studies.
Emission factors will be calculated and mass closure will be done to determine the contribution of possible
emission sources to the total PM10 mass. These results will be published in a scientific paper.

These results will provide new data to update the European emission inventories, to evaluate the impact of
the traffic generated PM on human health and the environment, and also to assess the overall effectiveness
of emission control technologies.

A future study is to conduct one more sampling campaign to have enough samples to apply a source
apportionment model - EPA PMF to quantify the contribution of the different traffic sources.

9. Plans for publications

- Scientific articles
- Presentation of the work in conferences
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