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Design and Fabrication of an in situ high pressure apparatus for Nuclear
Magnetic Resonance
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(1. Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China;2. University of Chinese
Academy of Sciences, Sciences, Beijing 100049, China)
Abstract: Nuclear magnetic resonance spectroscopy (NMR), as a crucial spectroscopic technique
for extracting the information related to molecular structure, intermolecular interaction, dynamics
and thermodynamics, can obtain information such as chemical shift, coupling constant,
inter-atomic connection, spatial orientation, relaxation time, etc. It is widely used in many fields
such as chemistry, physics, and life science, etc. However, commercial nuclear magnetic
spectrometers lack the function of pressure transformation, and there are few domestic researches
on pressure transformation nuclear magnetic devices, so that accurate nuclear magnetic data under
real-time temperature and pressure environment cannot be obtained. In this paper, through the

study of the structure of the magnet and the transformer system, a high pressure in-situ device for



NMR samples is designed; The NMR sample tube is specially designed and tested for its pressure
and temperature resistance limit to master its stress and strain size and ensure sufficient
experimental safety margin; At the same time, the automatic stirring is integrated to realize the
compatibility of mixing and real-time variable pressure function; Finally, The results of the NMR
experiments show that the high pressure in-situ  device for nuclear magnetic resonance samples
developed in this paper not only retains the testing functions of the original probe, but also can
meet the requirements of continuous variable pressure (< 30 Mpa) nuclear magnetic resonance
experiments within a certain temperature range
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