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Development of Measurement Technology for Uptake and Diffusivity of
Hydrogen gas in Rubber Materials using Volumetric Analysis
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TCorresponding author :
chungks@gnu.ac.kr Abstract >> We developed a technology that can measure the hydrogen uptake

_ and diffusivity of rubber materials by using the volumetric analysis method and
Ei\fzzzd i;ig‘;i;yr’f%; diffusivity analysis program through the measurement of the water level in the
Accepted 27 January, 2022 graduated cylinder. In this method, hydrogen gas is charged at a certain pressure

for a certain period of time for a rubber material exposed to a high-pressure hy-
drogen gas environment, and then the pressure is reduced to measure the
change in the water level in the graduated cylinder in real time, and based on the
measured value, it is a technology that can evaluate hydrogen uptake and dif-
fusivity using diffusivity analysis program. Using this method, the hydrogen up-
take and diffusivity of the NBR material were measured with respect to the
change in the type and weight ratio of the filler used to improve the physical prop-
erties of the rubber material. In addition, uncertainty analysis was performed on
the diffusivity measurement method.

Key words : Rubber(112), Hydrogen diffusion(4=4 &A4t), Uncertainty(2 k),
Volumetric measurement(S£ I £%), Graduated cylinder(= 2 A 21 )
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Fig. 1. A procedure for evaluating hydrogen permeation using volumetric measuring system with graduated cylinders
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Fig. 2. Diffusion analysis program for evaluating charging amount and diffusivity of hydrogen by equation (4)
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