MAS fi e — % — DX T A ik
(PERRRFRHI 7 0> T ¢ 7) O (g

Sealing Test of Magic-Angle-Spinning Rotors in Solid-State NMR
(Research Institute of Instrumentation Frontier, National Institute of Advanced Industrial
Science and Technology (AIST))
Shigenobu Hayashi

Several methods are proposed to check the sealing of the magic-angle-spinning (MAS)
rotor: Intrusion of moisture into the MAS rotor is checked by moisture-sensitive materials.
Trimethylphosphine oxide is highly hygroscopic, and its hydrated form is separately observed
in 3P MAS NMR spectra from the crystalline (anhydrous) form. The quantity of the
hydrated form can be evaluated from its signal sintensity. *H MAS NMR can monitor the
hydrated form, the crystalline form, and adsorbed water independently. Gas leakage from
the MAS rotor is monitored by measuring **Xe MAS NMR spectra of xenon (Xe) confined
in zeolites. The Xe pressure in the gas phase is estimated from the *Xe chemical shift of
Xe in zeolites. Leakage of helium (He) gas is monitored by tracing *He MAS NMR spectra
of ®He gas. The signal intensity is monitored as a function of time.
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Fig. 1 *P MAS NMR spectra of s 1 ppm
trimethylphosphine  oxide. A A Fig. 2 '®Xe MAS NMR spectra of
partially hydrated sample and (B) a NaY5.3 zeolite loaded with Xe gas; (A,
sample kept in a rotor for 48 days after B) immediately after the capping, and
packing a dried sample. The marks * (C) after 19 days. The mark * shows a
show spinning sidebands. spinning sideband.
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