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Solid State NMR : Order & Disorder
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Unexpected coordination state of Si

J.F.Stebbins
'NMR evidence for five-coordinated silicon 
in a silicate glass at atmospheric pressure '

J.F.Stebbins
'NMR evidence for five-coordinated silicon 
in a silicate glass at atmospheric pressure '

Modèle de mécanisme de viscositéModèle de mécanisme de viscosité
SiSi55 a été identifié expérimentalement dans des verresa été identifié expérimentalement dans des verres

I.Farnan, J.F.Stebbins, "High Temperature 29Si NMR investigation of solid and molten silicates.", J. Am. Chem. Soc., 112 pp32-39 (1990).

in a silicate glass at atmospheric pressure.
Nature 351 638-639 (1991)
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différentes coordinences du 11B
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CaO Al2O3 - Glass
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CaO Al2O3 - Glass
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17O Résolution des différents sites Oxygène

Al O Al i l ti d l è l d’ l i d L t i Si AlO N

J.F.Stebbins, P.Zhao, S.K.Lee, J.V.Oglesby, "Direct observation of multiple oxygen sites in oxide glasses : 
recent advances from triple-quantum magic-angle spinning nuclear magnetic resonance.", J. Non-Cryst. Solids, 293-295 pp67-73 (2001). 

Al-O-Al : violation de la règle d’exclusion de Lowenstein Si3AlO8Na
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Phosphate Glasses : 31P MAS NMR
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Désordre géométrique et Chimique
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New Possibilities
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New Possibilities
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Anorthite Glass Si2Al2O8Ca
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Anorthite Glass Si2Al2O8Ca
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(Y/La) Complex Glasses
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"Probing chemical disorder in glasses using silicon-29 NMR spectral editing"  Phys. Chem. Chem. Phys accepted
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J-resolved experiment in Ca29SiO3 glass
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 Discontinuities not resolved but J(Si,Si) measurable
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"2J Si-O-Si scalar spin-spin coupling in the solid-state: the case of crystalline and glassy wollastonite CaSiO3"  J. Phys. Chem. C 113 2562-2572 2009



G03W ab-initio calculations of 2J(Si-O-Si)
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Evolution of 2JSiOSi as a function of iso
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Clusters AlO6
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"Connectivity and proximity between quadrupolar nuclides in oxide glasses: Insights from through-bond and through-space correlations in solid-state NMR"

J. Phys. Chem. B 113 5162-5167 2009



Triple Resonance Si/Al/B
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T.Charpentier, P.Kroll, F.Mauri First-Principles Nuclear Magnetic Resonance Structural Analysis of Vitreous Silica J. Phys. Chem. C 113 7917-7929 (2009)
G.Ferlat, T.Charpentier, A.P.Seitsonen, A.Takada, M.Lazzeri, L.Cormier, G.Calas, F.Mauri "Boroxol Rings in Liquid and Vitreous B2O3 from First Principles" PRL 

101 065504 2008



Sorting the different nature of disorder
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http://www.tgir-rmn.org/ ou google “tgir-rmn”
RMN Solide à Hauts Champs : Orléans et Lille



NHMFL USA

Remerciements
CRMHT Orléans IRAMIS CEA NHMFL USA

Zhehong Gan
Tim Cross

ENS Lyon

CRMHT – Orléans
Julien Hiet
Frank Fayon
Claire Roiland
Pierre Florian

IRAMIS CEA
Thibault Charpentier

Université de  Lille
Jean Paul Amoureux ENS – Lyon

Lyndon Emsley
Anne Lesage

Southampton UK

Pierre Florian
Valérie Montouillout
Claudia Morais
Dinu Iuga
Michael Deschamps

Jean Paul Amoureux
Julien Trebosc

LCMC Paris
Clément Sanchez Southampton – UK

Malcom Levitt

Warwick – UK
Steven Brown

Michael Deschamps
Emmanuel Véron
Jean Pierre Coutures
Catherine Bessada
Thomas Vosegaard

Clément Sanchez
Florence Babonneau
Christian Bonhomme
Christel Gervais
Thierry Azaïs Steven Brown

Durham – UK
Ian J. King
Robin K Harris

Thomas Vosegaard
Bruno Alonso
Aydar Rakhmatulin
Anne Laure Rollet

Thierry Azaïs
Laurence Rozes…

IPG LMCP
Daniel Neuville Robin K. Harris

John S.O. EvansBruker
Stefan Steuernagel
Hans Forster
Detelf Muller

Daniel Neuville
Laurent Cormier

Seoul Corée 
Seung Kun Lee

Accès RMN à Haut Champ (750 MHz)
http://www.tgir-rmn.org/

Detelf Muller
Frank Engelke

Colombus OSU - OH
PJ Grandinetti

Seung Kun Lee

Dominique Massiot massiot@cnrs-orleans.fr
CEMHTI – CNRS UPR 3079, Orléans, France

http://www.cemhti.cnrs-orleans.fr

P.J. Grandinetti


