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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)

Few lines to present the TNA project

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 Zongbo Shi
Gender [ JFemale [X] Male [ ] Prefer not to say
Nationality Chinese
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

ISC - Information science and communication

SOC - Social sciences

Are you a new user? Yes

XOODOUoodoodod O X dox oo

No

Institution name (employer) University of Birmingham

|:| Public research (including international research organizations and

Institution legal status . o . .
g private research organization controlled by a public authority)
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(employer) University and higher education
Public authority
Small Medium Enterprise (SME)

Other industrial and/or profit private organization

I R

Other
Address (employer) Edgbaston Country UK
Email address z.shi@bham.ac.uk
Access start date 2/8/2022 Access end date | 9/8/2022

Member # 1

First and last name Agung kramawijaya

Gender [ JFemale [X] Male [ ] Prefer notto say
Nationality Indonesia
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

ISC - Information science and communication

SOC - Social sciences

Are you a new user? Yes

No
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Institution name (employer) University of Birmingham

[ ] Public research (including international research organizations and
private research organization controlled by a public authority)
DX University and higher education
Institution legal status [] Public authority
(employer) ) )
[[] small Medium Enterprise (SME)
|:| Other industrial and/or profit private organization
[ ] Other
Address (employer) Edgbaston Country UK
Email address axk1076@student.bham.ac.uk
Access start date Remote Access end date | remote

3. Scientific objectives

Original objective is to understand how the impact of shipping emissions on particulate matter changes
over time.

Due to the challenges in fieldwork and the staff availability, we modified the objectives to be:

- To apportion the sources of sulfate, including from shipping emissions
- To understand the formation mechanisms of secondary organic aerosol in coarse-mode dust
particles

4. Reasons for choosing the Facility/ies

1) Unique location — it is a remote marine background station
2) Unique datasets — long-term observations of aerosol compositions and particle number size
distributions

5. Activities during the TNA (research, training, events, ...)

The main activity is research during the TNA.

Aerosol samples were collected at the facility, which was analysed for sulfur isotopes. This was then used to
apportion the sources of sulfate.

We also analysed size-resolved aerosol composition data to understand the role of coarse mode dust
particles in secondary organic aerosol formation.

6. Method and set-up of research

Part 1: Sulfur isotopes for source apportionment

1) Aerosol sampling: high volume samplers were used to collect PM samples
2) Offline analysis
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a. Mass concentration: direct weighing before and after sampling
b. Sulfurisotopes: using isotope mass spectrometer
c. lonic lonic composition: using ion chromatography

3) Receptor modelling: Using mass balance model and known sulfur isotope composition of sea salt
and anthropogenic sources of sulfur (e.g., coal combustion), the contribution of different sources to
the PM was estimated.

Part 2: Secondary organic aerosol formation in the coarse mode dust

1) Aerosol sampling: cascade samplers were used to collect size-resolved PM samples
2) Offline analysis
a. Mass concentration: direct weighing before and after sampling
b. lonic composition: using ion chromatography
c. Water soluble organic carbon:
3) Data analysis — comparing WSOC in the coarse versus fine mode particles and linking this to the
formation of calcium nitrate in the dust particles

7. Preliminary project results and conclusions

1) Sulfur isotopes: Sulfate concentration and sulfate isotopic ratios are shown in Figure . Sulfate
concentration during first campaign in 2018 ranges from 3.2 to 6.7 pg/m?3 with an average of 4.9+1.16
ug/m?3. Sulfate concentrations are lower during the second campaign in 2020 between 1.7 and 5.2
ug/m?3 with an average of 3.5+1.0 pg/m?3. S isotopic value ranges from -1.39%. to +8.21%o during the
first campaign. Heavier isotopic value is observed during the second campaign in 2020 ranging from
+1.55%0 to +14.8%o.. In both cases, anthropogenic source likely dominates the sulfate while during
the second campaign, there is likely more contribution to sulfate from the natural sources.
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Figure 1 Sulfate and sodium concentration (top figure) and the sulfate isotopic ratio (bottom figure) during sampling campaign at Crete

2) WSOA in coarse dust: Fig. 2 shows that size distributions in Ca2+, NO3-, water-soluble organic carbon
(WSOC), and oxalate mass concentrations during dust and non-dust periods in Crete. Ca2+ and NO3-
were primarily in the coarse mode (>1 um), whether during dust events or non-dust periods. Size
distributions of WSOC are remarkably different between dust-influenced and non-dust periods.
Coarse mode WSOC accounted for 47+19%of total WSOC samples during dust events and 25+11%,
during non-dust periods, respectively. Similar to WSOC, oxalate was predominantly in coarse mode
particles in all locations during dust events
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Fig. 2 Size distribution of Ca?*, NOs", water-soluble organic carbon (WSOC) and oxalate during
dust and non-dust periods in Crete.

8. Outcomes and future studies

Main outcomes:

1) Sulfur isotopes in aerosol samples were determined
2) WSOC and ions in size resolved PM samples were analysed to understand the contribution of
coarse-mode dust in the formation of aqueous phase secondary organic aerosol
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Future studies

1) Receptor modelling for source appointments of sulfate aerosols
2) Receptor modelling of particle number size distribution data to understand the change in particle
numbers after the IMO shipping fuel regulations

9. Plans for publications

(in peer-reviewed journals, conference proceedings, etc. acknowledging the support by ATMO-ACCESS).
Details, including the DOI, need to be provided as soon as available.

Peer-reviewed journals:

1) SOA formation on coarse-mode dust particles
2) Source apportionment of sulfate in the marine boundary layer
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