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Improvement of Sensitivity and Resolution of Solid State NMR for Quadrupolar Nuclei
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Abstract

In NMR measurements of quadrupolar nuclei, the spectral analysis has troublesome because of
large line width of NMR peak that is caused by second-order quadrupolar interaction. As a result
of application of MQMAS to structural analyses of coal and clay minerals, the substantial increase
of spectral resolution archived has enabled us to elucidate their fine chemical structures. On the
other hand, we have addressed establishment of STMAS method, because sensitivity of MQMAS
is too low to perform the analysis of trace amounts of elements. A new developed NMR probe with
feature of very precise adjustment of magic angle, which is critical in STMAS, has attained sensi-
tivity enhancement of up to approximately 5 times compared to MQMAS. Since sensitivity and
resolution of these methods are furthermore improved by the combination with high magnetic
field strength, their application are promised for low-sensitive nuclei and low-level elements, which
have been regarded as quite difficult to measure.
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27Al-3QMAS NMR spectra of natural coal (b) acquired at static

magnetic fields of (a)7.0T and (b)16.4T
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