
HAL Id: hal-01499660
https://brgm.hal.science/hal-01499660

Submitted on 31 Mar 2017

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.

Study of iron-bearing dolomite dissolution at various
temperatures: Evidence for the formation of secondary
nanocrystalline iron-rich phases on the dolomite surface
Mathieu Debure, Pascal Andreazza, Aurélien Canizarès, Sylvain Grangeon,

Catherine Lerouge, Paul Mack, Benoît Madé, Patrick Simon, Emmanuel
Véron, Fabienne Warmont, et al.

To cite this version:
Mathieu Debure, Pascal Andreazza, Aurélien Canizarès, Sylvain Grangeon, Catherine Lerouge, et
al.. Study of iron-bearing dolomite dissolution at various temperatures: Evidence for the formation
of secondary nanocrystalline iron-rich phases on the dolomite surface. Goldschmidt2017, Aug 2017,
Paris, France. �hal-01499660�

https://brgm.hal.science/hal-01499660
https://hal.archives-ouvertes.fr


Goldschmidt2017 Abstract 

 

Study of iron-bearing dolomite 
dissolution at various temperatures: 

Evidence for the formation of 
secondary nanocrystalline iron-rich 

phases on the dolomite surface 
MATHIEU DEBURE

1, PASCAL ANDREAZZA
2, AURÉLIEN 

CANIZARÈS
3, SYLVAIN GRANGEON

1, CATHERINE 
LEROUGE

1, PAUL MACK
4, BENOÎT MADÉ

5, PATRICK 
SIMON

3, EMMANUEL VERON
3, FABIENNE WARMONT

2, 
MARYLÈNE VAYER

2 
1 BRGM – French Geological Survey, France. 

m.debure@brgm.fr 
2 ICMN - UMR 7374 CNRS - Université d’Orléans, France.  
3 CEMHTI, UPR 3079 CNRS, - Université d’Orléans, 

CS90055, France.  
4 Thermo Fisher Scientific, UK.  
5 Andra, The french national radioactive waste management 

agency, France. 
 

We investigated the dissolution of a natural Fe-containing 
dolomite [Ca1.003Mg0.972Fe0.024Mn0.002(CO3)2] under acidic 
conditions (pH 3-5.5) with atomic force microscopy (AFM) 
at 20 °C, and with batch dissolution experiments at 80 °C. 
Dolomite dissolution proceeded by two identified 
mechanisms: removal of dolomite layers through spreading 
and coalescence of etch pits nucleated at defect points, and 
stepped retreat from surface edges. The dolomite dissolution 
rate increased when pH decreased (from 0.410 nm s-1 at pH 3 
to 0.035 nm s-1 at pH 5). Rates calculated from edge retreat 
(vedges) and from etch-pit spreading rates (vsum) were 
consistent; the etch-pit digging rate was almost 10 times 
slower than its spreading rate. Nanocrystalline secondary 
phases precipitated in the course of dolomite dissolution at 
pH 3 and 80 °C were identified as (nano)hematite, 
ferrihydrite and an ankerite like mineral using X-ray 
diffraction, transmission electron microscopy, Raman and X-
ray photoelectron spectrometry. In addition, Mg enrichment 
of the surface layer was observed at 80 °C, due to preferential 
release of Ca in solution. The characterizations performed at a 
nanocrystalline scale highlighted the role played by 
impurities in the dolomite dissolution/precipitation scheme 
and proved that two mechanisms explain the incongruent 
dolomite dissolution: secondary phase precipitation and 
preferential release of Ca over Mg. 


