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Diffusion and Permeation of Hydrogen Isotopes and
Inert Gases in/through Tetrafluoroethylene

By Hitoshi Miyake, Masao Matsuyama, Kan Ashida
and Kuniaki Watanabe

Tritium Research Center, Toyama University, Gofuku 3190 Toyama 930
(Received Feburary 22, 1982)

Permeation rates and diffusion constants of hydrogen isotopes (Hz, Ds, T2) and inert

gases (He, Ne, Ar, Kr, Xe) were measured for tetrafluoroethylene at room temperature
by means of the time-lag method, and the solubilities were evaluated.

The diffusion constants of hydrogen isotopes decreased with their masses, while the
relative values of the diffusion constants deviated from the square root of inverse mass
ratio. Solubilities of hydrogen isotopes were increased with their masses. The

diffusion constants and the solubilities of inert gases showed identical tendencies as the

hydrogen isotopes : the diffusion constants of helium was the largest and the solubility
was the smallest among them.

It was found that the diffusion constants and the solubilities of the inerts gases
were exponential functions of the heat of vaporization of each gas, while those for hy-

drogen isotopes deviated from these relations beyond experimental errors.
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Fig.l A schematic diagram of the experimental apparatus (The permeation cell is enlarged in
comparison with the others); G-1, G-2: hot cathode ionization gauges.
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Fig5 Variation of the permeation rate at

room temperature with the pressure,

at the up-stream side of (a) the hydro-

gen isotopes and (b) the inert gases.
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Fig6 Correlation between the permeability
constant at room temperature and the
molecular weight of the gases.
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Fig.7 Variation of the diffusion constant and

the solubility at room temperature
with the heat of vaporization of the

gas.
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Table 1 Summary of the permeation measu-

rements.
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