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Project description:

As part of the CLACE 2014 field campaign, we performed aerosol sampling for X-ray
microspectroscopy at the High Altitude Research Station Jungfraujoch from 17 February to
23 February 2014.
The focus of the campaign was the analysis of the properties of ice residuals. The analysis of
ice residuals’ properties is crucial for a sound understanding of the formation of ice crystals
and precipitation.
For this purpose, we have taken samples at two different inlets in parallel, the ISI inlet to
sample ice residuals and the total aerosol inlet.
The aerosol samples were collected with two stage impactors. The samples have been
analyzed using two different micro-spectroscopic techniques: (i) scanning transmission X-ray
microscopy with near-edge X-ray absorption fine structure (STXM-NEXAFS) analysis at
synchrotron facilities and (ii) scanning electron microscopy with energy-dispersive X-ray
spectroscopy (SEM-EDX). These techniques allow spatially resolved investigations of the
chemical composition and mixing state of individual aerosol particles (Moffet et al., 2010;
Pöhlker et al., 2012).
Initial results indicate that the collected ice residuals are relatively small (<< 500 nm) and
comprise a variety of elements in strongly internally mixed aerosol particles. Moreover, an
unusual chemical signature of the organic constituents has been observed, which differs from
organic aerosols from other sampling locations worldwide. Based on the current state of
analysis, no clear distinctions in aerosol composition and morphology have been found
between ice residuals and total aerosol samples. The ongoing analysis will probably allow
more detailed insights.
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