
 

EUROPEAN  SYNCHROTRON  RADIATION  FACILITY 
 
INSTALLATION  EUROPEENNE  DE  RAYONNEMENT  SYNCHROTRON 

 

 Experiment Report Form 

The double page inside this form is to be filled in by all users or groups of users who have had access 

to beam time for measurements at the ESRF.    

Once completed, the report should be submitted electronically to the User Office via the User Portal: 

https://wwws.esrf.fr/misapps/SMISWebClient/protected/welcome.do 

 

Deadlines for submission of Experimental Reports 
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Experiment Report supporting a new proposal (“relevant report”) 
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- carried out on CRG beamlines. 

You must then register the report(s) as “relevant report(s)” in the new application form for beam time. 
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➢ 10th September Proposal Round - 13th September 
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each year, irrespective of the number of shifts of beam time they have used. 

Published papers 
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Report: 

 
Published work: 

Bianco-Stein, N., Polishchuk, I., Lang, A., Portal, L., Dejoie, C., Katsman, A., & Pokroy, B. (2022). High-Mg 

calcite nanoparticles within a low-Mg calcite matrix: A widespread phenomenon in biomineralization. 

Proceedings of the National Academy of Sciences, 119(16). https://doi.org/10.1073/pnas.2120177119 

 

Abstract: During the process of biomineralization, organisms utilize various biostrategies to enhance the mechanical 

durability of their skeletons. In this work, we establish that the presence of high-Mg nanoparticles embedded within lower 

Mg-calcite matrices is a widespread strategy utilized by various organisms from different kingdoms and phyla to improve 

the mechanical properties of their high-Mg calcite skeletons. We show that such phase separation and the formation of 

high-Mg nanoparticles are most probably achieved through spinodal decomposition of an amorphous Mg-calcite 

precursor. Such decomposition is independent of the biological characteristics of the studied organisms belonging to 

different phyla and even kingdoms, but rather originates from their similar chemical composition and a specific Mg 

content within their skeletons, which generally ranges from 14 to 48 mol% of Mg. We show evidence of high-Mg calcite 

nanoparticles in the cases of 6 biologically different organisms all demonstrating more than 14 mol% Mg-calcite and 

consider it likely that this phenomenon is immeasurably more prevalent in nature. We also establish the absence of these 

high-Mg nanoparticles in organisms whose Mg content is lower than 14 mol%, providing further evidence that whether 

or not spinodal decomposition of an amorphous Mg-calcite precursor takes place is determined by the amount of Mg it 

contains. The valuable knowledge gained from this biostrategy significantly impacts the understanding of how 

biominerals, though comprised of intrinsically brittle materials, can effectively resist fracture. Moreover, our theoretical 



 

calculations clearly suggest that formation of Mg-rich nanoprecipitates greatly enhances the hardness of the 

biomineralized tissue as well.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


