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Iron oxyhydroxides (FeOOH) possess high surface areas 

which are relevant for cycling and retention in a series of 
environmental and technological processes [1]. Using density 
functional theory (DFT), we explore the stability and 
electronic properties of the goethite (101), akaganeite (100), 
and lepidocrocite (010) surfaces under different environmental 
conditions. The GGA+U calculations reveal that the 
termination impacts the oxidation state of the surface iron 
ions, providing a possibility to tune the catalytic activity. The 
energetics and bonding mechanisms of arsenic complexes in 
different adsorption geometries (e.g. mono- and bidentate) on 
the surfaces are investigated. 
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Marine aerosol has a strong impact on both the Earth’s 

albedo and climate; however, its inherently complex 
composition ranging from inorganic components (sea salt, nss 
sulfate) to complex organic carbon mixtures of water soluble 
and insoluble components [1, 2] and bio aerosol components 
[3] complicates the quantification of those impacts. In recent 
years, the dominant organic matter (OM) contribution (in 
particular, the primary organic matter) to submicron marine 
aerosol during periods of high biological activity over N.E. 
Atlantic has been quantified on a seasonal basis [1] as well as 
in real-time [4]. However, the character of its influence on 
cloud formation is still undergoing an intense discussion. 
Here, we present the comprehensive long term real time 
ambient aersol measurements which reveal the important role 
of marine organics to cloud formation: the recurrent 
enhancement of cloud formation activity (cloud condensation 
nuclei) under aerosol enrichment by primary organics with 
low hygroscopic growth factor is reported for the first time. 
Moreover, the complexity of organic matter identified by high 
resolution time of flight aerosol mass spectrometry (HR-ToF-
AMS) and its interpretation from HR-PMF (Positive matrix 
factorization) revealed a dominant contribution of primary 
sources to marine organic aerosol, with unique marine organic 
aerosol fingerprint, when compared to anthropogenic organic 
aerosol. 
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