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Minerals in the modern world 
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Nucleation: more than one pathway 



Techniques for time-resolved measurements 



Real-time Raman monitoring during nucleation and growth of 
particles and crystals under hydrothermal conditions 

Montes-Hernandez and Renard, 2016
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MgCO3.3H2O

Nucleation Time !
T: -10-300°C
P: 1-300bar

Nesquehonite formation: 25°C, 1barExperimental Setup at ISTERRE

see also press communication, http://www.insu.cnrs.fr/en/node/6188

http://www.insu.cnrs.fr/en/node/6188


Proto-dolomite formation at room T

Montes-Hernandez et al., 2020
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Magnesite formation
90°C, 50bar of initial CO2 pressure

Non-Classical crystallization pathway

Montes-Hernandez et al., 2020

Ex. 1



Hydroxyapatite formation from 
CaCl2 as Ca source

Montes-Hernandez et al., 2020

Ex. 2



Indirect nucleation of Magnetite: NaOH 
solution adding into Fe solution

Montes-Hernandez et al., 2021

Ex. 3
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Research Strategy for next years
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Experimental Limestone 

Dolomitization Under Non-

isothermal Conditions in cm-

cores 
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3D view of a subvolume 

2150x2150x800 voxels

BSE imaging and element maping in

Cameca SX 100 electron-microprobe at Géosciences Montpellier
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Fe-Magnesite production via indirect 
carbonation of peridotite



Mineral-fluid reactions at temperatures 
up to 400°C and 300 bar
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