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In our research we are studying organic compounds in the atmosphere to learn more about the 
impact of aerosols on human health in polluted air. We also perform lab experiments to understand 
the influence of aerosols on climate and how this has changed in the past. Projects in the following 
areas for up to two part III students are available.  
 

(1) Characterisation of short-lived organic radicals in the atmosphere 
Organic radicals in the atmosphere are important reaction intermediates in the oxidation cascade 
of organic compounds and in the formation of organic aerosol. The analysis of organic radicals 
represents a significant analytical challenge due to their high reactivity. We recently developed a 
technique based on Proton Transfer Reaction Mass Spectrometry (PTR-MS) to quantify and 
characterise the structure of organic radicals in the atmosphere [1].  
The aim of this project is to characterise the reaction kinetics of key atmospheric radicals with 
online mass spectrometry and compare experimental results with models. You will be trained by a 
postdoc to operate MS instruments such as a PTR-MS and extractive electrospray ionisation MS 
[2] and compare experiment results with model simulations.  
 

(2) The role of oxidising aerosol components as toxicity indicator  
Aerosols have been identified as the most toxic component in polluted air. The aerosol properties 
that are responsible for their toxicity, however, are not known. It has been hypothesised that 
oxidising particle properties such as organic peroxides and radicals are main components 
responsible for aerosol toxicity. We recently built for the first time in instrument that allows to 
quantify oxidative aerosol properties in field measurement [3].  
For this project you will use our new instrument to quantify aerosol oxidizing properties in 
laboratory experiment to understand the evolution of aerosol toxicity during particle formation in the 
atmosphere. These lab results will be compared with measurement from a field campaign, which 
we recently performed in Beijing, China. There is also the opportunity to compare experimental 
results with model simulations.  
 

(3) Organic aerosol tracers in polar ice cores as novel paleo-climate tracers (joint with 
British Antarctic Survey, BAS) 
Ice cores from polar ice caps are unique records of past climate and environmental changes over 
the last 800,000 years. The majority of studies to date have focussed on the measurement of 
inorganic components in ice such as major cations and anions or trace elements. In contrast a very 
large proportion of atmospheric aerosol that is transported globally and may be embedded in ice is 
organic. Organic aerosol tracers have therefore the great potential to be used as proxies for 
important climate processes not accessible with conventional ice analyses such as changes in 
anthropogenic activities, past large-scale forest-fire events or changes in marine biogenic activity.  
In his project you will work along a PhD student to quantify organic tracers in polar ice cores in 
collaboration with BAS using liquid chromatography – mass spectrometry techniques. Analytical 
method development will also be part of the project.  
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