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Enhancement of robustness and sustainability of hyperpolarized xenon NMR and
novel establishments as a fundamental technology for the development of new

materials
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In order to develop new methodology for the determination of free volume in
polymers, our recirculating hyperpolarized 129Xe production system is improved for robustness and
sustainability and NMR basic techniques are exploited. Our new methodology, which incorporated
hyper-CEST method after the introduction of stopped-flow and subtraction modes, has succeeded in
detecting the hidden signal which is impossible to observe because of the low SN ratio in the
ordinary hyperpolarized 129Xe NMR spectra. The new methodology has been successfully applied to new
biomaterials such as cellulose nanofiber and silk fibroin together with the standard sample of
thermoplastic polyurethane. From the analysis of detailed saturation frequency dependence, the
chemical shifts of hidden signals are successfully determined to give reasonable values for the size

of free volume in cellulose nanofiber and silk fibroin. Application on thermoplastic polyurethane
also supported our methodology.
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Analysis of NMR Adsorption Isotherms of Zeolite ZSM-5: Adsorption Profiles Derived from the 2021
Pressure and Temperature Dependences of 129Xe NMR Chemical Shift and Signal Intensity
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Xe-NMR Study of Zeolites. How to enhance the Reliability Adsorption Properties determined by NMR experiments

22nd International Society of Magnetic Resonance Conference

2021

62 NMR

2023

NMR Stopped Flow hyper-CEST

84

2024







