Deciphering the origin of Zn within the Orne watershed – insights from XAS data 
MONTARGES-PELLETIER E.1, KHELILI A.2, GAUTHIER C.1, GLEY R.1, LANDROT G.3, MANSUY-HUAULT L.1, BALASTEGUI R.1, CLOQUET C.2 
Université de Lorraine, CNRS, LIEC - Vandœuvre-les-Nancy, France
Université de Lorraine, CNRS, CRPG - Vandœuvre-les-Nancy, France
SOLEIL Synchrotron, Orme des Merisiers - Gif sur Yvette, France
ABSTRACT
The Orne watershed in northeastern France was the place for intensive industrial activities that left behind steel making wastes, overlaying the river banks and enriched in different metals. Zn content ranges from 1200 to 80,000 mg/kg and is mainly associated to polymetallic sulfides [1]. Within the Orne River basin, supplementary Zn sources were highlighted, related to the geology fingerprint of the basin (geogenic) or linked to current human activities (car production industry, road dust, domestic wastes) [2]. During twelve years, river suspended particulate matter (SPM) was regularly collected in the Orne River in variable flow regime conditions and at different specific stations. The Beth station, located in the downstream part of the basin, was selected for its integrative character and was regularly monitored and in particular during winter flood events. SPM samples collected at Beth station display variable Zn content suggesting the contributions of different sources. However, Zn content and Zn isotopic fingerprint were not sufficient to decipher the sources of Zn transported by the Orne River [2].
XAS data at Zn K-edge were collected on SAMBA beamline, using the continuous mode, at low temperature (25K), with fluorescence detection and synchronous acquisition of reference spectrum for energy calibration. SPM samples were freeze-dried and protected from oxidation. 
XAS data at Zn-edge (XANES and derivative) allowed to decipher and estimate Zn carriers in the different river SPM samples, and demonstrated the variable origin of Zn as a function of flow regime or season. Geogenic Zn, found in soils and river suspended matter (SPM) from the upstream part of the basin, is 100 % associated to clay minerals, inserted in the crystal network of lithogenic phyllosilicates. XANES signal display specific features with relatively intense absorption edge [3]. Zn in SPM was also shown to be present as Zn-sulfides, easily highlighted and quantified from XANES spectra and its first derivative). Quantification was reached using linear combination of reference spectra on XANES and first derivative data.
The combination of XAS data, Zn content and Zn isotopic fingerprint allowed the estimation of contributions of the different sources of Zn during several flood events. The presence of Zn sulfides could be easily demonstrated in Beth SPM samples, explaining the relatively higher Zn content, even when SPM are dominated by geogenic particles coming from the run-off of cultivated soils. This work highlights the input of XAS data for the study of Zn behavior in human-altered hydro-systems.
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