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ABSTRACT

O-ring was used for gas sealing under the environment of high pressure hydrogen for valve and pipeline in
hydrogen station and hydrogen storge vessel. The effect on high pressure hydrogen gas of 70 MPa in chemical
structure and polymer matrix chain of studied O-ring have been observed by means of magic angle spinning
nuclear magnetic resonance of 1H, 13C, 19F nuclei and electron spin resonance of radical ion. We have tried to
understand the phenomena of deterioration/fracture mechanism caused by penetration/diffusion of hydrogen gas by

employing these techniques.
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Fig. 1. F MAS NMR spectrum for O-ring before exposure
of high pressure hydrogen. vertical writing indicates chemical
group and molecular formula of FKM polymer corresponding
chemical shift.
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Fig. 3. Comparison of “F MAS NMR spectrum per unit
mass for FKM O-ring(from PRETECH) before(black line)
and after(blue dot line) exposure of high pressure of 70
MPa.
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Fig. 4. Comparison of 'H MAS NMR spectrum per unit
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and after(red line) exposure of high pressure of 70 MPa.
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