NMR analysis in solid state

The application of solid-state NMR techniques usually arises due to specific interest in the physics of
solid state, including packing effects and polymorphic structures. Solid-state NMR can be also used to
study chemical shielding anisotropy. Sometimes, the application is motivated by an inability to dissolve
the material of interest. 1D CP MAS spectra of *C, °N, 2’Al, 2°Si, 3'P, B and some other elements can be
measured.

Examples of solid-state NMR spectra
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Fig. 1. *C spectrum of 3-methylxanthine with main peaks and sidebands, spinning rate 4 kHz. Spectrum
can be used for the CSA evaluation. The principal values of the chemical shielding tensor can be obtained
from this type of spectra.
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Fig. 2. N spectrum of 3-methylxanthine with main peaks and sidebands, spinning rate 2.2 kHz.
Spectrum can be used for the CSA evaluation. The principal values of the chemical shielding tensor can
be obtained from this type of spectra.
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Fig. 3. *Si spectrum of geopolymer, spinning rate 10 kHz. Spectrum can be used to determine Si
connectivity. °Si MAS NMR spectroscopy can differentiate between various geopolymeric building units
such as SiQ4(4Al), SiQ4(3Al), SiQu(2Al) and SiQ,(1Al) [1,2].
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Fig. 4. /Al spectrum of geopolymer, spinning rate 10 kHz. Al MAS NMR spectroscopy is able to
recognize coordination number of Al in silico-aluminates. Four coordinated aluminium resonates at
approximately 50 ppm while six coordinate aluminium resonates at about 0 ppm.
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