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It has been demonstrated over the last decades that J-coupling based NMR sequences
provide a powerful set of tools to analyze the conformation of organic compounds in the solid
state. Until now scalar couplings have nevertheless not widely been used in inorganic
compounds, and especially in silicate based materials which have significant implications in
geochemistry as well as in the field of material science and glass technology. Two examples
will be presented here showing that this type of studies can successfully be performed.

We show that with isotopic enrichment the °Si-O-?°Si 2J scalar spin-spin coupling
constant, although very small, can be measured in crystalline wollastonite CaSiO3; compounds
with an accuracy of £ 0.1 Hz. Strong coupling effects in the J-resolved 2D spectra are
evidenced along with additional lines in the J-resolved spectra. Cluster ab-initio calculations
led to a close-to-linear relationship between Jsiosi and the Si-O-Si bonding angle. In the glass,
this relationship allowed the analysis of the distribution of angle within each Q™ species
leading to an unexpectedly strong correlation between the bonding at each corner of a given
Q™ unit and the bonding at adjacent corners is found. This analysis is extended to a potassium
silicate composition and to pure silica.

The gehlenite Ca,Al,SiO; composition can act as a model compound for the
investigation of inclusion of Boron into alumino-silicates since it is expected to form a mixed
Ca,(Al,B),SiO; phase upon boron addition. We first identified the various Al(Al,Siy,) building
blocks in the pure Ca,Al,SiO; system using 2°Si/*’Al double resonance J-based experiments
and confront those results to periodic 1% principle calculations. The B/Al and Al/Si
substitution behaviour is then investigated in the complex Cay(Al,B),SiO; compositions using
double- and triple- resonance experiments involving B, ?Si and ?’All.

Page number



GERMN-GERM Sitges 2011

The main text font is Times New Roman, 12 pt, justified, interline single, and indent
1,0 cm. Page set-up is set to A4. The entire text must fit in an area 16,0 cm wide and 14,0 cm
tall using the margins set in this sample (top 2,5 cm, bottom, 13,2 cm, left and right 2,5
cm). Figures may be included, as well as references and acknowledgments. References must
be marked through the text with superscript numbers®. Images should be gray scaled with
white background (please make sure that your abstract does not include colored figures). The
Organizing Committee strongly recommends writing the text in the English language and
asks the authors to stick to the default abstract layout.

The main text font is Times New Roman, 12 pt, justified, interline single, and indent
1,0 cm. Page set-up is set to A4. The entire text must fit in an area 16,0 cm wide and 14,0 cm
tall using the margins set in this sample (top 2,5 cm, bottom, 13,2 cm, left and right 2,5
cm). Figures may be included, as well as references and acknowledgments. References must
be marked through the text with superscript numbers®. Images should be gray scaled with
white background (please make sure that your abstract does not include colored figures). The
Organizing Committee strongly recommends writing the text in the English language and
asks the authors to stick to the default abstract layout.

Organizing Committee strongly recommends writing the text in the English language
and asks the authors to stick to the default abstract layout.

References: (Times New Roman, 8pt, Justified, single line spacing)
1. Surname N., Author P. and Surname D. N., journal title italicized, volume, initial page — final page (year)

Acknowledgments: (Times New Roman, 8pt, Justified, single line spacing)

Page number



