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Atmospheric chemistry at ACD

- Local Public information: open door 

day, exchange school or university

- Stakeholder: Leipzig City, LfULG

- media: MDR Wissen, Torgauer 

Zeitung

Transfer of knowledges & public information

- A strong synergy between different 

approaches from laboratory, field 

and modeling (Fig. 1).

- Based on a unique combination of 

online and offline chemical 

approaches

- Change in aerosol composition 

and source 

- Multiphase interactions

- Aging processes 

- Environmental impacts

Science approach

Fig. 1: A multi-disciplinary approach to study 

atmospheric aerosol chemistry.

Intensive field campaigns

Aerosol sources and 
transport in Morocco

Dust risk in Cape Verde
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Construction of the Schmücke Cloud Observatory tower 

(left) and one of the two valley station (right)

Artistic view of the future Cape Verde 

Aerosol Observatory

View of the Melpitz Observatory

The TROPOS ACTRIS national facilities (NFs)

Fig. 2: The TROPOS ACTRIS national facilities for ambient measurements.

Long-term aerosol measurements are based on 3 key ACTRIS observatories 

(Fig. 2), completed by dedicated field campaigns (Fig. 3). 

Change of the 

particle composition 

at Melpitz based on 

3 decades of daily 

PM10 (Fig. 3) and 

more than 10 years 

of ACSM dataset 

(Atabakhsh et al., 

2023, 2025). Fig. 3:  three decades of yearly averaged PM10 chemical composition 

at Melpitz.

Fig. 4: Change in size resolved particle chemical composition of Leipzig 

from 1999 to 2024.

Regular 

intensive field 

campaigns are 

used to 

investigate the 

impact of air 

quality 

mitigations at 

Leipzig (Fig. 4).

Fig. 6: Influence of dust and PM mass on 

oxidative potential (OP). 

Aqueous phase reactivity

Fig. 8: The study of RO2
• radicals. 

 

- Aqueous phase reactivity using 

different sources of radicals like 

Fenton (Firak et al., 2025) (Fig. 7) or 

laser flash photolysis to study RO2
• 

radicals (Wang et al., 2024) (Fig. 8).

- Better understanding of cloud 

chemistry, phase transfer, 

photosensitizers, and improving the 

accuracy of chemical models in 

predicting air quality. 

Laser-flash 

photolysis

Aerosol chemical composition and sources in the African continent, like in 

Morocco (Fig. 5). Aerosol and health interaction using OP approaches (Fig. 6).

Electron 

Paramagnetic 

Resonance

Aqueous phase reactivity

Mechanistic multiphase model CAPRAM

Fig. 9: Development of halogen chemistry involving iron–chloride 
complexes and simulated using the SPACCIM box model.

MULTIPHASE CHEMISTRY MECHANISM

MCMv3.3.1 - CAPRAM4.0

27084 processes

- Methane (CH₄) is a major greenhouse gas requiring efficient 

atmospheric oxidation sinks. Chlorine (Cl) atoms oxidize CH₄ much 

faster than OH radicals, which can have an impact on the climate. 

- Interactions between Fe-containing mineral dust and sea salt 

enhance Cl atom production, providing a potential additional 

oxidation pathway (Fig. 9).

- Field campaign chemistry modelisation, influence of source aging in 

different environmental conditions on ambient air quality

Fig. 5: Size-resolved aerosol sources at 

the Atlas Mohamed V station and city of 

Fez (Deabji et al., 2025).
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