
HAL Id: hal-01280362
https://brgm.hal.science/hal-01280362

Submitted on 29 Feb 2016

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.

Spectral induced polarization of Na-montmorillonite
dispersions

Philippe Leroy, Guillaume Mériguet, S Huisman, E Zimmermann, M
Weigand, C Tournassat, Mohamed Bizi, A. Kemna

To cite this version:
Philippe Leroy, Guillaume Mériguet, S Huisman, E Zimmermann, M Weigand, et al.. Spectral induced
polarization of Na-montmorillonite dispersions. Goldschmidt 2016, Jun 2016, Yokohama, Japan. �hal-
01280362�

https://brgm.hal.science/hal-01280362
https://hal.archives-ouvertes.fr


Spectral induced polarization of  

Na-montmorillonite dispersions 
P. LEROY

1
*, G. MERIGUET

2
, S. HUISMAN

3
,  

E. ZIMMERMANN
3
, M. WEIGAND

4
, C. TOURNASSAT

1
,  

M. BIZI
1 

AND A. KEMNA
4 

 
1 BRGM, 45060 Orléans, France 

(*correspondance: p.leroy@brgm.fr) 
2 PHENIX, UPMC, UMR 8234, 75252 Paris, France 

(guillaume.meriguet@upmc.fr)  
3 Forschungszentrum, 52425 Jülich, Germany 
4 University of Bonn, 53115 Bonn, Germany 

 
Introduction 

Montmorillonite has remarkable adsorption properties 

because of its high specific surface area and surface charge 

density. Its surface charge distribution is also anisotropic. The 

basal faces have a negative and permanent surface charge due 

to isomorphic substitutions in the crystal and the edge faces 

have a pH-dependent surface charge due to amphoteric 

surface sites. We propose low-frequency complex impedance 

measurements of Na-Mt dispersions in the unexplored 

frequency range [Hz kHz] to get information on surface 

charge distribution, size and shape of Na-Mt dispersions at 

various particles concentrations (weight fractions 0.5 to 5%), 

salinities (from 10-4 to 10-2 M NaCl), and pH (5 to 10). 

 

Experiment and results 
Complex impedance measurements were performed using 

a cylindrical sample holder of length 30 cm, diameter 1 cm,  

two brass electrodes at the top and bottom of the sample 

holder for current injection, two brass electrodes for electric 

potential measurement, and the spectral induced polarization 

(SIP) apparatus developped by Zimmermann et al. [1]. The 

maximum instrument accuracy is a phase shift between 

injected current and measured electrical potential difference 

of 0.1 mrad. Electrochemical polarization of the electrical 

double layer around Mt aggregates was observed [2]. 

Dielectric permittivity spectra were inverted to obtain 

relaxation time and aggregate size distributions using the 

inversion code developped by Weigand and Kemna [3]. 

Depending on particles weight fractions and water chemical 

composition, changes of the surface electrical properties, size 

and shape of Mt aggregates were observed. 
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