
P/GC/PW/03

Page 365CLAYS IN NATURAL & ENGINEERED BARRIERS FOR RADIOACTIVE WASTE CONFINEMENT
4TH INTERNATIONAL MEETING – MARCH 2010 – NANTES, FRANCE

ON LINE ION CHROMATOGRAPHY
FOR THE IN SITU CHARACTERIZATION OF THE

CALLOVO-OXFORDIAN PORE WATER COMPOSITION

M. Lundy1*, A. Vinsot1

1. Andra, Centre de Meuse/Haute Marne, 55290 Bure, France (*melanie.lundy@andra.fr)

INTRODUCTION

Since 1994, Andra has been studying the feasibility of a high-level long-lived radioactive waste disposal
in the Callovo-Oxfordian formation. In order to improve the knowledge on the pore water composition, the
PAC experiment (Vinsot et al., 2008) has been conducted since 2005 in the Meuse/Haute-Marne
Underground Research Laboratory. One of the experimental principles combined a gas equilibration test
and the collection of water samples in the borehole named PAC1002. In October 2006, an ion
chromatograph was installed to perform on line analysis of the sampled water. Six cations and seven anions
were measured: lithium, sodium, potassium, magnesium, calcium, strontium, fluoride, chloride, bromide,
iodide, sulfate, acetate and formate.

This work presents the characteristics of the analytical equipment and the results obtained from the on line
analysis of the sampled water. These results were compared with laboratory analyses which were
performed by Hydroisotop GmbH.

EXPERIMENTAL CONCEPT

The experimental set up included a water sampling module which was connected to the borehole and to
the ion chromatograph with inert PEEK lines.

The water sampling module made it possible to collect the seepage water produced by the formation in
9-mL PEEK syringes without contact with the atmosphere. When a syringe was full, the collected water
was immediately sent to a Metrohm 811 Online Ion Chromatograph and a programmed sample sequence
was activated. The two-channel chromatograph allowed the simultaneous determination of cations (eluent:
4 mM HNO3, column: Metrosep C3) and anions (eluent: 3.6 mM Na2CO3, column: Metrosep A Supp 7).
In addition, ten individual sample streams made it possible to execute inline calibrations and to analyse one
or two certified control solutions.

RESULTS

200 workable analyses were obtained. The results showed a very good concordance of the on line and
laboratory measurements for the following major and trace species: calcium, magnesium, sulfate, lithium
and iodide. Concerning the others species, isolated discrepancies ranging from 8 to 30% were observed.
They were mainly explained by analytical uncertainties, which were then reduced with the acquisition of
an ultrapure water system for the preparation of eluents and calibration solutions.

TECHNICAL CONSTRAINTS DUE TO THE UNDERGROUND ENVIRONMENT

Although the chromatograph could efficiently be operated by remote control, preprogrammed service
interventions were necessary: calibration solutions and eluents had to be replaced every 4 weeks, and some
parts (guard columns, in-line filters or peristaltic pump tubings) every 8 weeks. Dust entrance in the
housing of the chromatograph provoked several releases of the fire extinguishing system which had been
installed for security reasons. Various incidents occurred: high pressure eluent pumps needed to be
replaced and problems with the water sampling module connection led to several stops of the
measurements. Nevertheless, in spite of these incidents and constraints, the implementation of on line ion
chromatography was considered to be successful in regard to the obtained results.
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Figure 1: Metrohm 811 Online ion chromatograph (a) connected to the water sampling module of the
PAC1002 borehole at -490m in depth and a chromatogram (cations) obtained on May 7th 2009 (b).

Figure 2: Lithium and iodide concentrations measured in the PAC1002 borehole: on line ion
chromatography measurements and laboratory analyses.


