
HAL Id: hal-00942361
https://brgm.hal.science/hal-00942361

Submitted on 5 Feb 2014

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Using DGT passive samplers and MC-ICPMS to
determine Pb and Zn isotopic signature of groundwaters.

Anne-Marie Desaulty, Romain Millot, Catherine Guerrot, Catherine Berho

To cite this version:
Anne-Marie Desaulty, Romain Millot, Catherine Guerrot, Catherine Berho. Using DGT passive sam-
plers and MC-ICPMS to determine Pb and Zn isotopic signature of groundwaters.. Goldschmidt
Conference 2014, Jun 2014, Sacramento, United States. pp.Gold2014:abs:1644. �hal-00942361�

https://brgm.hal.science/hal-00942361
https://hal.archives-ouvertes.fr


 Goldschmidt2014 Abstracts  

 

541 

541 

Using DGT passive samplers and 
MC-ICPMS to determine Pb and Zn 
isotopic signature of groundwaters.  

A. M. DESAULTY1, R. MILLOT1, C. GUERROT1 
AND B. BERHO1 

1BRGM, Laboratory Division, Orléans, France 
(*correpondance : am.desaulty@brgm.fr) 

 

Several studies have shown the interest of Zinc (Zn) and 
lead (Pb) isotopic compositions to track anthropogenic 
pollutions in surface water and groundwater [1-2]. However, 
given the low content in Pb and Zn in natural waters, several 
litres are needed to perform a single isotopic analysis by MC-
ICPMS. One solution is to use passive DGT (diffusive 
gradients in thin films) samplers for in-situ pre-concentration 
of these metals. In these devices, metals are immobilized in a 
layer of chelex resin after diffusion through a 0.76 mm 
polyacrylamide gel. These DGT passive samplers are already 
commonly used to determine the concentration of metals in 
surface waters [3]. The goal of this study is to validate the use 
of DGT samplers to determine also the isotopic signature of 
dissolved metals. We focused our work on Zn and Pb isotopic 
systems. This development was tested under laboratory 
conditions using mineral water (Volvic) spiked in Zn and Pb 
and natural groundwater. In this study we validate a protocol 
of extraction of Pb and Zn from Chelex resin with a yield close 
to 100% [4]. For Zn isotopes, a fractionation of 0.06‰ 
between dissolved and adsorbed metal is measured, likely 
related to diffusion processes. In the case of Pb, no measurable 
fractionation could be observed within the reported precision 
of MC-ICPMS measurements. However, in agreement with 
systematics of diffusion-driven fractionation in solution, this 
Zn fractionation is systematic, and can therefore be corrected 
[5]. 

These fist results suggest that DGT samplers are suitable 
for studies of the Zn and Pb isotopic composition in natural 
water. However, to test the applicability of passive samplers in 
groundwater, on going tests will be performed in an 
experimental system simulating a piezometer system. 
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