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Report: 

 

Scientific Background 

Saharan dust is a peculiar aerosol type originated by wind erosion on the Saharan desert 

surface
[1]

. This aerosol, rich in Fe-bearing minerals such as alluminosilicates and iron oxides 

and hydroxides, is transported for long distances across the Atlantic Ocean, where it 

represents the major source of iron for marine ecosystems
[2]

, and over Europe
[3]

. The 

Mediterranean basin is often affected by this kind of events of transport and the identification 

and characterization of mineral dust has become a key issue in European atmospherical 

research. Mass and number concentration, size distribution, chemical composition and 

mineralogy of dust influences its impact on visibility, climate and human health. Moreover, 

chemical composition of aerosol can change during its permanence in atmosphere by means 

of many mixing and ageing processes, such as cloud interactions and photochemical 

reactions
[4]

. XAS techniques have been recently applied to aerosol samples in order to 

determine local order and valence state of iron in suspended particulate matter
[5,6]

, however, a 

study of long range transported Saharan dust has not been carried out yet. The aim of this 

experimental session was the investigation of iron speciation in desert dust collected during a 

very intense event of transport and to compare the results obtained for desert dust to other 

kind of particulate matter of different origin (anthropogenic, regional) which has undergone 

a different fate in atmosphere. 

 

 



 

Experimental details, measurement strategy 

XAS (XANES and EXAFS) spectra at the Fe K-edge (7112 eV) have been collected at the 

CRG-LISA beamline (BM08).  For each sample the XAS spectrum has been recorded in 

fluorescence mode with the sample positioned 45° with respect to the beam, and it has been 

also recorded the spectrum of a reference sample (metallic Fe foil) for all the experiments in 

order to provide internal energy calibration of the monochromator for each spectra. Most of 

the samples had a Fe concentration far above the beamline lower limit for fluorescence 

measurements (10
13

 atoms/cm
2
), however, several spectra per sample have been averaged in 

order to improve the signal-to-noise ratio. For the only really diluted sample, two pieces of 

the polycarbonate sampled filter have been impilated in order to increase sensitivity. 

 
Samples details 

Aerosol samples were collected at two sampling sites: the rural regional background station 

of Monte Martano
[7]

 and the urban station of Borgo Rivo, Terni, by means of three different 

kinds of samplers. High volume sampler and low volume samplers deposited aerosol on 

quartz fiber filters of different thickness, while polycarbonate filters have been sampled with 

an additional low volume sampler at Monte Martano. Between November 30
th

 and December 

1
st
 2014, an outstanding Saharan dust event has been observed in Central Italy. In this 

experiment we analysed several samples of the same Saharan dust event collected in different 

conditions: clean background conditions at Monte Martano and heavily polluted urban 

conditions in Terni. Comparison between Saharan and non Saharan aerosol samples of 

different origin, and between different sampling substrates has also been carried out. 
 

   
  

Figure 1 – Sampling sites location: Monte Martano (MM) 1100m a.s.l. and Terni (TR) 130m a.s.l. 

 
Results obtained 

During the experimental session at the CRG-LISA beamline we were able to measure all the 

16 selected samples: eleven samples belonging to the Saharan dust event occurred in 

December 2014, one mixed saharan dust sample and four samples of aerosol of different 

provenience. Up to three XAS spectra (between 6900 and 7700 eV) have been acquired for 

each sample and the obtained spectra have been then averaged to improve the signal-to-noise 

ratio. As shown in figure 2, the spectra quality is not the same for all the samples and results 

lower for the ones which were less concentrated, however, it allowed to perform a 

quantitative analysis on both the XANES and the EXAFS part of the spectrum for each one 

of the samples measured. Quantitative fitting of the pre-edge features (figure 3) and of the 

EXAFS part of the spectrum with specific programmes such as Athena and Artemis
[8]

 is 

actually in progress. 

MM 
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Figure 2 – XAS spectra of different filter samples 

 

                                         
Figure 3 – XANES spectra: differences in the pre-edge features 
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