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Diffusion and Permeation of Hydrogen Isotopes and
Inert Gases in/through Polycarbonate
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(Received January 14, 1983)

Diffusivity, solubility and permeability of three hydrogen isotopes and some inert
gases were measured at room temperature by means of time-lag method for a polycar-
bonate (PC) film and PC film on which SS-304 film (100;8;) was coated by means of r-f
sputtering. The diffusivity of hydrogen isotopes in the PC film and PC/SS304 film
decreased with an increase in the isotopes mass, however, their ratio deviated from the
square root of the inverse mass ratio:the diffusivity of tritium was significantly
smaller than those of hydrogen and deuterium. In addition, the solubility of the
isotopes also decreased with an increase in their mass. Consequently, the permeabili-
ty of tritium was 1/30-1/40 of those of hydrogen and deuterium. A drastic change in
the permeability of the gases took place due to the SS-304 coating : hydrogen isotopes
permeated through PC/SS304 film, while inert gases did not. The results indicate that
the PC/55304 film will separate completely the hydrogen isotopes and helium from the
exhaust gas of thermonuclear fusion devices, and further more, it will efficiently

tritium and deuterium from the exhaust gases.
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Fig.]1: Variation of Q(t) with time at room temperature for hydrogen isotopes through (a)
the PC film and (b) the PC/SS304 film.
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Fig.2 : Pressure dependence of the permeation rate for: (a) the PC film (b) the PC/SS304
film.
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Table.1 : Summary of the permeation date for the PC and PC/SS304
films at room temperature.

Sample PC PC/SS304
D KD K D KD K

Gas (x10~"cm?/sec) (x107%cm?/sec) (x10""cm?/sec) (x10"%cm?/sec)
H, 2.22%0.10 29.9£0.60 1.35+0.07 5.2910.65 18.7%+2.85 0.35£0.07
D, 1.91£0.21 25.7*1.10 1.35%0.16 4.31+0.19 14.4£1.90 0.33+0.05
T, 0.06x0.01 0.77+0.17 1.28+0.35 0.74£0.15 0.53+0.04 0.07£0.02
He 28.4£2.00 1.44£0.14 0.005x0.0006
Ne 4.35x0.78 0.21£0.03 0.005£0.001
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