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Abstract

We have investigated the diffusion, solution and permeation of hydrogen isotopes
in/through organic polymers to search for suitable membrane material for tritium
seperation. In our previous research, the permeation and diffusion constants of
tritium for polycarbonate coated with stainless steel (SS) film, prepared by rf-sputter-
ing, differed considerably from those of the other isotopes, where experimental
methods and conditions for tritium differed from those for the others: tritum permea-
tion was measured by means of f-ray counting, whereas the others were measured by
ionization gauge. In this study, we measured the permeation of hydrogen isotopes at
0.4-10 KPa using a mass spectrometer by means of the time-lag methed and investigat-
ed the mechanism of permeation so as to understand the previous results.

The large difference as observed previously was not detected in the present study.
The ratio of the diffusion and permeation constants among the three isotopes were
D(H,):D(D,):D(T,)=121:1.71:1, and KD(H;) : KD(D,) : KD(T,)=1:1.03: 2.77,
where.D, K and KD are the diffusion, solution and permeation constants, respectively.
Three hydrogen isotopes appeared as H;, D, and T, after permeation through the SS
film, which mainly consisted of oxides and/or carbides of Fe and Cr, as hydrogen
atoms or ions. Then, they recombine at the down-stream side of the SS film to form

hydrogen molecules and permeate through polycarbonate as they stand. The present
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results indicate that the previous ones are due to the influence of the counting gas on
the behavior of tritium in the polymer or the pressure dependence of the solution and/

or diffusion constants.
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Fig. 1. Schematic diagram of the apparatus.
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Table 1. Summary of the permeation data for the PC/SS304 film measured by Q-Mass(A)and
G-M counter or ionization gauge(B).

Experimental A B

p x107| ko xi0°8 K p x107 | ko x0°8 K

Gas /cm2- sec”! /cmz- sec™] /cmz- sec™! /cmz-sec']

Ho 8.20Q 1.92 0.0234 5.25 18.7 0.356
{+0,14) (+0,00) |(+0,0004 ) ( +0.65) (+2.86) ( +0.070 )

D2 7.98 1.98 0.0248 4.31 14.4 0.334
(+0.15) (+0.16) |(+0.0021 ) (+0.19) (+£1.90) (+0.046 )

T2 6.80 2.69 0.0396 0.74 0.53 0.07
(£0.79) (+0.49) |( % 0.0085 ) (+0.15) (+0.04) (+0.02)
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